Figure B4-57

Bosch EZ 58F digital ignition system -
test programme

Sheet 1 of 3

The K-Motronic engine managemaent system
To ease diagnosis of faults the K-Motronic engine
management system is sub-divided into two sections,
namely the Fuel injection system [KE3-Jetronic) and
the Ignition control system {EZ B58F).
Thi-~-electrical test programme contains details for

- .0 the digital ignition control system.

When carrying out this test programme always

ensure that the following conditions apply.

1. The usual workshop safety precautions are
carried out.

2. The battery is in good condition.

3. Any cables or connections disconnected for a
test must be re-made before proceeding to the
next operation.

4. Always ensure that any faults are corrected
befare moving on to the next test.
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K-Motronic ECU

K-Motronic ECU multiple plug

Parameter code socket {link only required
on cars not fitted with catalytic converters)
Fuse B3, fuse board 1 (15 amp)

Splice A

Main loom to valance lcom plug and
socket 7-way - right-hand ‘A’ Post
Valance loom to engine loom plug and
socket 7-way — right-hand side

Splice B

ignition driver module - group 1

Ignition driver module — group 2

Earth

Ignition coil — group 2

tgnition coil — group 1

Sparking plugs

Ignition distributor — group 2
Earth-crankcase

Ignition distributor — group 1 _
Ignition reference sensor 3-way plug and
socket

Crankshaft reference sensor {ignition)
Earth

Engine speed sensor 3-way plug and
socket

Engine speed sensor

Splice C

Earth
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5. Always ensure that the wiring harness plugs are
securely connected.

6. Do notdisconnect or connect the wiring harness
35-way multiple plug of the K-Motronic ECU with the
ignition switched on, .

7. I repeated or extended engine cranking periods are
required for a particular engine/vehicle diagnosis, the
electrical plug should be disconnected from the cold

start injector.

8. Always ensure correct polarity when making cable
connections.

9. Always use a good quality digital multi-meter when
carrying out tests on the system.

10. Do not pierce any electrical leads or looms with test
probes, etc.

11. De not remove the high tension lead situated between
the ignition coil and distributor, when the engine is
running.

12, Ensure that no ‘arcing” takes place between electrical
connections.

Exhaust gases

When running turbocharged engines for prolonged
periods within enclosed working areas, always ensure
that the exhaust gases are safely removed.

Whilst direct exhaust gas ventilation is available in
some workshop areas, it is inevitable that extraction
hoses will have to be used in certain circumstances,
particularly when the vehicle is on a ramp. In these
instances, large flexible exhaust adapter shrouds must
be fitted to prevent a high level of depression heing
applied 1o the exhaust turbine seal in the turbocharger.

Under no circumstances should high depression
exhaust gas extraction units be applied directly to the
1ailpipes.

Danger - high voltage levels

Dangerously high voltage levels are present in an
electronic ignition system. These levels are not only
present in individual components, but also in the wiring
looms, plugs, sockets, and test connections.

The primary as well as the secondary circuit are
subject to these high voltages.

Theretore, whenever the system is switched on
ensure that you do not touch components/circuits
contained within the ignition system.

Always wear thick rubber gloves and use insulated
tools as an added precaution,

Fault diagnosis
This fault diagnosis section includes.
Basic system test procedures
Electrical and electronic components fault diagnosis

It is important that prior to commencing any fault
diagnosis work on the digital ignition controf aspect of
the K-Motronic engine management system it must be
established that the mechanical functions of the engine
are operating correctly, that the KE3 - Jevonic fue!
injection side of the K-Motronic engine management
system is operating correctly, and that the batteryisin a
good state of charge.

Connect an impulse tachometer and an ignition

(A3

e

stroboscope lamp to the engine in accordance with the

manufacturer’s instructions. These two functions can

be accomplished by fitting a compact tester {eg. Bosch

MOT 21} 1o the engine.

Always use 2 good quality digital multi-meter to
take any electrical measurements and ensure
equipment suitable for testing high tension (HT) is
available.

Note it is important that the test equipment used to
check the ignition timing meets the following
specification.

Accuracy - ignition timing within + 1°
Rotational speed within = 10 rev/min.

When carrying out any work on the system it is
essential that all workshop safety precautions are
observed.

Basic fault diagnosis
The basic ignition system fault diagnosis chart given in
figure B4-56 provides a list of basic symptoms and
possible causes.

Some of the symptoms described could alsa be
caused by a fuel system failure or a boost control
system failure.

Detailed fauht diagnosis and test procedure
The information contained in figure B4-87 provides
detailed procedures for testing the ignition control
system and where necessary the appropriate remedial
steps to be taken when any rectification is required.

The various components of the system are shown
in their locations on sheet 1, together with a wiring
diagram.

Sheets 2 and 3 provide the step by step procedure
for checking the system.

if any electrical fault is traced back beyond the
engine loom plug and socket (see fig. B4-57, item 74,
always refer to the Elecirical Workshop Manual
TS0 4848,

Removal and fitting of components

Betore dismantiing any connections and removing any
components, ensure that any specia! precautions
necessary are understood and the usual workshop
safety precautions are carried out,

K-Motronic electronic controt unit (ECU) -

To remove and fit

To remove and fit the K-Movronic ECU refer to
page B4-46.

Ignition driver moduteis) - To remove and fit

{see fig. B4-58)

Always take care when commencing any work on a
driver module. If the engine has been running, sufficient
time must be alfowed for the module to cool before
commencing work.

1. Carry out the usual workshop safety precautions.
2. Label the cables to the two driver modules. This will
{acilitate identification upon assembly (see fig. B4-28}.
Withdraw the four cdbles.

3. If only the upper driver modiule is 10 be removed, this
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Bosch EZ 58F digital ignition system -
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ignition coils

aling plug located
identification

as sealing compound

=5

Ignition coil{s]) checklist complate.
Continue with kgnition driver module
(mmplifiar} checks

g

Check for continuity of the light green cable

from the K-Motronic ECU pin 11 to the centre

connection of the Group 1 ignition amplifier, Remake connections
Repestthe continuitytestonthelightgreen no 4 9F replace light green
cable from the X-Motronic ECU pin 24 to the screened cable as
centre connection of the Group 2 ignition necessary

amplifiar

Are the cables continuous?

!

Replace defeclive

Crank the engine ignition driver (amplifier}
Is high tension (HT] present in either Group 1 NO moduie(s] and repeat
or Group 2 sparking plug combinations? test
'\]JE%L | YES| NO
T g™
Re-fit sparking plugs and attempt to stan
engine L]
= L Replace K-Matronic
Sl ECL
Engine speed and reference sensors

Without specialist smeasuring equipment
there is no direct method to messure of
display either crankshafi reference or engine
speed signals. The sensors are mounted at
the front and rear of the engine litems 18 and
22}

Check for continuity of the blue cable from
pin 29 and pin 30 of the K-MotronicECU 1o ']
each respective 3-way plug litems 18 and 21) NO

sensor connections
Are the cablas continuous?

!

Check for continuity of the black pink earth

cables via splice C {item 23) NO
Are the cables contm;;uss? ,_.__P.-“ Rectify cables
.._J\_ _!,, and connections
a5 necessary

Check the general condltlon ofthe earth and b
the screen cables NO

Are they satislsciary? —

!

g
Check the integrity of the cables from the | :
3-way plugs {items 18 and 21} 1o the sensor

tips for both crankshaft reference and engine  NO
speed
Are the cables to the sensors satisfactory?

!

Pin1 Pin2 Pin3 YES continued onshestd

Pin1=+va
Pin2 =—ve
Pin3 =1 screen M

NO :','Rep!ace respective sensor assembly

v 3 °
Measure the internal resistance between pins
1and 2 in the 3-way plugs Engine starts and runs satistactorily
Is this between 0.4K0) and 1.6K{1?




High tension {HT} system check
Remove 8 suitable sparking plug connector

from acylinder in both Group 1 end Group 2. Replace the sparking plugs. [
Fit each connector 1o g stave sparking plug YES ) Ensure engine stans and runs
and earth the plug electrode to 2 suitable satisfactorily

point on the engine (i.e. exhaust manifold).
Crank the enging
Is an HT spark present?

iNO_L
i
The digital ignition system has two primary
and two secondary stages. For clarification
the two systems are designated Group 1 and
Group 2.

Group 1 contrals cylinders A1, B3, B2, and Ad
Group 2 controls cylinders A3, A2, B1,and B4

Layout of ignition distributor caps and HT Rectity as necessary.
leads allows Group 1 and Group 2 tofire NO Ensure enging starls and runs
sequentiaily, p sausfaciorliy

Firing order A1, A3, B3, A2, B2, B1, A4, B4 [
Check condition and route of HT harness 1o
both ‘A’ and ‘B’ bank of cylinders. Also check
the integrity of the HT leads from the ignition
coils to the 2 x 4 ignition distributors

Are these in a satistactory condition?

YES
!

Check the series resistances for interference
suppression and/ar excessive internal

resistance

Rotorarm 1Kf} = 1000

Ignition distributor towers  TK(} = 1004} Replace faulty components.
High tension (HT} leads 0.11: — 0.5} NO Ensure engine stans and runs
Sparking plug connector 5K{L + 10010} sausfactorily

Sparking plugs KL} + 10042

Take inlo account the internat resistance of
1esl ieads-probes when carrying out the
above tests

Are the readings within specification?

i

Primary ignition system check Check the interpal resistance of both ignition External check of botl
Disconnect the round 4 pin connecios from coils Visuzlly inspect the s¢
Group 1 ignition amplifier. Connect a digital Primery coil internal resisiance across YES adjecent 10 terminal &
multi-meter across pins 15and 31. Switchon  YES ) terminals 1 and 15 =0.55 {1 12085 (I In plug In position o1
the ignition and measure the voltage. Secondary coil internal resistance across *| escaped?
Repeat the test across pins 15 and 31 of 1 terminals 1andd =775 K {}to 11.75 K {} Yy
Group 2.4 pinconnecior. LAI! the readings within specification? J
Specificationis810 15 volts NO [
Are the readings within specification? -
NO | Replace defective
{ 7 coil(s)

Dtsconnect both igmiiion driver module 4-pin
connectors {kems 9 and 10} and the valance
s 16 &ngine isam pivg end sacket Toway Check eplice B (aee item 8]
titem 7). eck splice S (see 1tem b).
Check for continuity of the red’black and NO Rectify the cables as necessary
pmink-‘white cables between both 4-pin
connectors and the 7-way plug and socket
Are the cahies continuous?

I5

P ]
Check for continuity of the pink'white cable - -
from the 7-way plug and socket1o fuse B3 NO Rectity the cable/connections

{15 amp}on fuseboard 1 {item 4) 25 necessary
Is it continuous? [

\x

Referto TSD4848
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Bosch EZ 58F digital ignition system —
test programme

Sheet 3 of 3

580 ' 75D 4737

B4-55



ly for the airflow sensor

Ir

-pin connector from the

r. Switch on the ignition and
roltage across pin 1 (black/sizte}
e/yeilow] in the connector. This
ween 4.5 and 5.0 volts

within specification?

|

NO

Switch on the ignition and test for between
4.5 and 5.0 volis directly st the K-Maotronic
ECU pins 8 and 26 {black/slate and
yellow/blue). i the reading is now satisfactory,
test for an open circuit in the cables betwaen
the potentiomater and ECU.

If the reading s still outside the specification
the ECL is fauity

"

ti-meter probes measure the
5 pih 1 [black/state) and pin 2
th the ignitian switched on,
15 the airflow sensor plate. The
1g should progressively

a base line of zero volis (with
flow sensor plate deflection) up
1of between 4.5 and 5.0 vohs
within specification?

YES

SHO»

is outside the specification,
flow sensor potentiometer

Check ignition timing - idle map

Both primary and secondary throttie plates
ctlosed and engine coolant stabilized a1
normal operating temperature.

Ignition timing should be

Cars fitted with catalytic converters

8°%1° btdc at 580z 20 rev min

Cars not fitted with caialytic converters
6°+1° btdc at 5B0=20 rev min

Is this correct?

YES

.‘i“HD =

i

Parameter code socket

Check parameter coding pin across
K-Motronic pins 9 and 18 for continuity
Note

Carg fitted with catalytic converters, open
circuit no link {not continuous}

Cars not fitted with catalytic converters, earth
continuous link fited {continuous)

Is this correct?

NOS

Cars not fitted with catalytic convarters,
carry out a continuity check on the individual
cables as follows.

Check the bleck/purple cabie from pin 910 the
parameler code socket.

Check the black link cable.

Check the black earth cable from the socket

L&l

YES

!

Check ignition timing —Part load map
Disconnect the throttle position switch 3-way
electrical connection, the engine
management system will resart to its pant
toad map.

Ensure that the engine coolant has stabilized
atits normal operating temperature.

Ignition timing should be

Cars fitted with catalytic converters

27°x1° bide a1 2000+ 20 rev: min

Cars not fitted with catalytic converters

14°% 9 brde a1 2000+ 20 rev/min

Is this correct?

o S

ta the tight-hand valance earth (item 11). — ,
Rectify as necessary. NO Replste K-Matronic Test completed
Repeat parameter code socket continuity test ECU
Is this now correct? |
Cooalany
Temperatiure
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continued from sheet 2

|z

Crankshaft reference sensof
Check the crankshaft reference sensor air gap
{see fig. B4-61)

Rectify as
necessary

NO

ts this gap within the specification?

LSt

Engine spead sensor
Check the engine speed sensor air gap at

each of the four timing wheel segments
{see 1ig.|B4-62)

Rectify as
necessary

NO

Is sach gap within the specification?

-

AYESS> =

Coolant tempearature sensor— measuring
internal resistance

Commence by checking that the corract
sensar is fitted. 1989 model year cars have
the electrical connector onthe end of the
sensor colour coded light blue.

Remove the multiple plug from the
K-Motronic ECU. Measure the resistance
between pins 3 and 8 lyellow blue and
black state}.

See illustration A for the correct reading
Is the reading within specification?

. eSS -

Operation of the throttle position switch -
idie mode

Remave the muliple plug from the K-
Motronic ECU. Carry out a continuity test
between pins 2B and 35 {black/purple and
black ‘pink). The readings should be as
follows.

Throttle plates closed - buzzer is audible

YES

11 iha resksiance messured is infiniy’ tes for
an open circuit in the cables from pins 3 and
8. W zero ohms, check for a short circuit across
the coolant temperature sensor. if the
resistance measured is outside the
specification given inillustration A, the

} coolant temperature sensor is faulty.

Note Hf the 2-way connector to the coolant
temperature sensor becomes either
disconnected or short circuit the ‘Check
Engine’ warning panel on the facia will
illuminate and the K-Motronic engine
management system will resortto its
limp home mode (see blink codings}

NO

|

Throttle plales open = huzzer siops

{switching poim just oH the idle position and
dentified by an audible click’}

NO \ Test for continuity directly at the thronte
position switch. If the switch is still outside

| Are the resdings within specification? I ¥ the specification. it is faulty or incarrectly
;]_‘YES} adjusted. Also check the throttle linkage for
- e = = 1 j| sticking. H the switching function is
Operation of the throttle position switch - satisfactory, test for an open circuit in the
Full throttie mode NO cables

Remove the kick-down relay {to prevent feed

back). Remove the multiple plug from the K-
Motronic ECL. Carry out a continuity test
between pins 31 and 35 (yellow.'purple and
black-‘pink). The readings shouid be as
folfows.

Thronle plates closed - no buzzen

Throttle plates open — buzzer is audible
[swilching point a1 72° throttle plate rotation
no audhble "chek’)

Ara the readings within specification?

LVESG
K-Motronic ECU ignition feed
Remove the muitiple plug from the

K-Motronic ECU. Measure the voltage

should be between 8 and 15 volls
Is the reading within specification?

1
INOL
T
Trace the pink/blue cable back from pin 14 |
in the K-Motronic ECU plug and check for an
opencircuit.
Check the over voliage relay for correct

tunctioning. Check for fuse integrity

K-Motronic ECU permanent voltage feed
Remove the multiple plug from the
K-Motronic ECU. Measure the voltage
between pins 19 and 35 (pink and black/pink}
as follows.

Ignition off- 1210 15 volis

Erw:een pins 14 and 35 {pink‘blue and YES } lgnition on-1210 15 volts
ack pink]. i
Briefly operate the starter motor, The reading yj Cranking-8to15volts

Are the readings within specification?

10

Trace the pink cable back from pin 19in the
K-Motronic ECU plug.

Check for an open circuit [including fuse B5
on fuseboard 2 (20 amp)]. Check the vehicle
isolator switch and the battery {state of
charge eic.}

YES

—

Voltege supp
potentiomet
Removethe
potentiormate
measure the'
and pin 3 {bly
shouid be bet

Is the reading

)

Using the rmu
voltage acros
{blue/pink} w
Slowly depre
voltage readi
increase fron
increasing ai
10 @ maximur
Is the rending

If the reading
replace the ai




can be achieved by unscrewing the mounting screws
and lifting the modute from the mounting bracket.

If nhowever, the lower driver module or both madules
are to be removed, this is best achieved by removing the
screws that retain the mounting bracket to the
bulkhead. The mounting bracket with both modules
attached can then be withdrawn as an assembly.

4. Fit the modules by reversing the procedure, noting that
each module should be fitted with the thin clear film still
in position on the base of the unit.

Non-silicone heat transter compound {(HTC 7G0G)
should be applied across the back face of the mounting
bracket.

tgnition coilis} - To remove and fit

{see figs. B4-58 and B4-59)

1. Carry out the usual workshop safety precautions.

2. Label ali cables fitted to the coils to assist
identification upcn assembly, Note the route each cable
takes.

3. Withdraw the high tension (HT) cable from the centre
of each coil. _

4. Withdraw the plastic protective cover from the top of
each coil. These covers clip into position and can be
difficult to remove.

5. Unscrew the retaining nuts and remove the cables
from the positive and negative terminais of each coil

{see fig. B4-58).

6. Locate the two setscrews in the rear section of the
front right-hand wing. These screws ratain the

mounting bracket for the coils (see fig. B4-58). Unscrew
the setscrews and carefully withdraw both coils and
mounting bracket as one assembly.

7. Fit the coils by reversing the removal procedure. Ensure
the cables are positioned as found {see Operation 2}.
Badly routed cabies can cause interference with other
signals,

ignition distributors - To remove and fit

1.  Carry out the usual workshop safety precautions.

2. Make note of the cable runs from the distributor caps
to the sparking plugs. This is to facilitate assembly.

3. Withdraw the cable connectors from the sparkiny
plugs and free the leads from the guide clips on the
engine rocker COvers.

4. Unscrew the setscrew and release the metal guide clip
from the rear of each cylinder head.

5. Free the ignition coil high tension {HT) lead from the
centre of each distributor cap. This can be achieved by
firmly grasping the cable connector whare it enters the
distributor cap and whilst twisting the connactor
carefully pull it upwards. Do not pull the cable.

6. Slacken the two securing screws retaining each
distributor cap. Turn each shaped securing stud to free it
from the distributor base. Carefully withdraw each cap

in an upwards direction.

7. Tum the engine in the direction of rotation until the
distributor rotor arms point in the direction shown in
figure B4-80. Aiso ensure that the timing pointer is
alignied with the TDC mark on the front damper
assembly.

8. Unscrew the main distributor base assembly securing

Fig. B4-59 Ignition coils mounting bracket retaining
SCrews

setscrew and lift the base from the crankcase.
9. To fit the distributor assembly reverse the dismantling
procedure noting the following points.

Ensure that when the distributor assembly is fitted,
the centre of the rotor arms align with the timing marks
tsee fig. B4-60) at TDC, with Al cylinder on its firing
stroke.

Ensure that the rubber sealing ring fitted around the
distributor pedestal is in good condition and lubricated
with Palmaolive grease or its equivalent,

Ensure that the base assembly securing setscrew is
not overtightened.
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A7 16

Fig. B4-62 Engine speed sensor air gap

Ensure that each distributor cap is correctly located
in its base before securing it with the two screws.

The ignition timing is pre-programmad and is not
adjustable. Under no circumstances must any attempt
be made to rotate the ignition distributor housing.

Crankshaft reference sensor - To remove and fit

{see fig. B4-61}

Under no circumstances must the sensor be dropped
onto or knocked against a hard surface.

1. Carry out the usus! workshop safety precautions.
2. Nots the run of the sensor cable and wheré itis
secured by plastic insulok clips. This is to facilitate
assembly.

3. Disconnect the 3-way connector (see fig. B4-57,
item 18).

4. Cut the plastic Insulok clips and free the cable

5. Unscrew the Allen screw securing the sensor
assembly to the front cover.

6. Withdraw the sensor and collect any shims fitted
between the assembly and the front cover.

7. Ensure that the sensor trigger pin fitted into the rear
face of the damper assembly is clean.

B. Fit the sensor by reversing the removal procedure.
9. Using stainless steel feeler gauges measure the
air gap between the trigger pin and the sensor. This gap
should be between 0,89 mm and 1,27 mm (0.035 in
and 0.050 in). Adjust the gap as necessary by means
of shim washers fitted between the sensor assembly
and the front cover. .

10. Check the run of the sensor cable. Note that the
cable should be reasonably taut. Any free play inthe
cable must be clipped on the bracket adjacent to the
3-way connector situated on top of the engine.

11. Slowly rotate the engine to confirm that the sensor
cable does not foul any moving parts (drive belts,
crankshaft damper, pulley, etc.).

12. Check the ignition timing making reference to
figure B4-57, Electrical test programme.

Engine speed sensor - To remove and fit {see fig. B4-62)
Under no circumstances must the sensor be dropped
onto or knocked against a hard surface.

1. Carry out the usual workshop safety precautions.
2. Note the run of the sensar cable and where it is
secured by plastic Insulok clips. Thisis to facilitate
assembly.

3. Disconnect the 3-way connector {see fig. B4-57,
itemn 21).

4. Cut the plastic Insulok clips and free the cable.

5. Unscrew the setscrew securing the sensor toits
mounting bracket.

6. Whahdraw the sensor, Collect any shims that may
be fitted between the sensor and the mounting bracket.
7. Ensure that one of the segments is in ling with the
sensaor hole in the bottom cover.

8. Fit the setting tool AH 12207 through the hole.
Ensure that the collar/plate assembly of the setting tool
sits on the sensor mounting bracket and that the depth
piltar is pushed firmly into contact with the segment
{see fig. B4-62). Tighten the locking screw.

9. Withdraw the setting tool and place it against the

B4-58
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sensor (see fig. B4-62). :

10. Using stainless steel feeler gauges measure the
air gap between the end of the sensor and the coflar/
plate assembly on the setting tool, This gap should be
betwesn 0,89 mm and 1,27 mm {0.035.in and 0.050 in}).
Adjust the gap as neeessary by means of shimwashers
fitted between the sensor and its mounting bracket.
11. Repeat the air gap measuring technique on all four
segments.

12. Ensure that the rubber grommet fitted into the
bottom cover is in good condition.

13. Fit the sensor {and any shims} to the mounting
bracket. Ensure that the sensor fits correctly through
the rubber grommet.

14. Check the route of the sensor cable. Note that the
cable should be reasonably taut. Any free play in the
cable must be clipped at the top.of the engine

15. Check the sensor and the ignition timing, making
reference to figure B4-57, Electrical test programme.
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