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The K-Motmnic angina management 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 58F). 
TP- electrical test programme contains details for 

.g the digital ignition control system. 

- 

When carrying our 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 
before moving on to the next test  



a+39 

1 K-Motronic ECU 
2 K-Motronic ECU multiple plug 
3 Parameter code socket (link only required 

on cars not fined with catalytic conveners) Q 
4 Fuse 03. fuse board 1 (1 5 amp) 
5 Splice A 
6 Main loom to valance loom plug and 

socket 7-way - right-hand 'A' Post 
7 Valance loom to engine loom plug and 

socket 7-way - right-hand side 
8 Splice B 
9 Ignition driver module - group 1 

10 lgnition driver module - group 2 
1 1 Earth. 
12  lgnition coil - group 2 
13 Ignition coil - group 1 
14 Sparking plugs 
15 lgnition distributor - group 2 
16 Earth-crankcase 
1 7 lgnition distributor - group 1 

18 lgnition reference sensor 3-way plug and 
socket 

1 9 Crankshaft reference sensor (ignition) 
20 Earth 
21  Engine speed sensor 3-way plug and 

socket 
22 Engine speed sensor 
23 Splice C 
24 Earth 



Right-hand drive cars 

Left-hand drive cars 

Group 1 "@ !$a"Gr0uP 



5. Always ensure that the wiring harness plugs are 
securely connected. 
6. Do not disconnect or connect the wiring harness 
55-way multiple plug of the K-Motronic ECU with the 
ignition switched on. 
7. If repeated or extended engine cranking periods are 
required for a particular enginelvehicle 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. 
If. Do 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. 

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

Whilst direct exhausr 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 being 
applied to  the exhaust turbine seal in the turbocharger. 

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

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. 

Therefore, 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 control 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 - Jetronic fuel 
injection side of the K-Motronic engine management 
system is operating correctly, and that the battery is in a 
good state of charge 

Connect an impulse tachometer and an ignition 

stroboscope lamp to  the engine in accordance with the 
manufacturer's instructions. These two functions can 
be accomplished by fitting a compact tester kg.  Bosch 
MOT 211 to the engine. 

Always use 8 good quality digital multi-meter to - 

take any electrical measurements and ensure 
equipment suitable for resting high tension lHTl is 
available. 
Note It is importantthat the test equipment used to 

cheek the ignition timing meets the following 
specification. 
Accuracy - lgnition timing within 2 l0 

Rotational speed within 2 10 revlrnin. 
When carrying out any work on the system it is 

essential that all workshop safety precautions are 
observed. 

Basic f auk diagnosis 
The basic ignition system fauh diagnosis chart given in 
figure 84-56 provides a List of basic symptoms and 
possible causes. 

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

Detailed fauh diagnosis and test procedure 
The information contained in figure 84-57 provides 
detailed procedures for tesring the ignition control 
system and where necessary the appropriate remedial 
steps to be taken when any rectification is required. 

1 he 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 rhs system. 

If any electrical fault is traced back beyond the 
engine loom plug and socket (see fig. 64-57. item 71, 
always refer to the Electrical Workshop Manual 
f SD 4848. 

Removal and fitting of components 
Before dismantling any connections and removing any 
components, ensure that any special precautions 
necessary are understood and rbe usual workshop 
safety precautions are carried out. 

K-Motronic electronic control unit (ECU) - 
To remove and fit 
To remove and f it the K-Motronic ECU refer to 
page 04-46. 

Ignition driver moduletsl - To remove and fit 
[see fig. 84-56) 
Always take care when commencing any work an a 
driver module. If the engine has been running, sufficient 
time must be altowed 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 
facilitate identification upon assembly (see fig. 04-29]. 
Withdraw the four cAles. 
3. If  only the upper driver module is to be removed, this 

TSD 4737 
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Cnrrrinvr with tunition drivor modulm 
rmmpllf4rrj c h ~ b  

Check for continuity of the light green cable 
from the K-MotronicECU pin 11 to  the centre 
connection of the Group 1 ignition amplifier. 
Repeatthe continuity test on the light green 
crbte from the K-MotionicECU pin 24 to the 
centre connection ofths Group 2 ignition 

Remake connections 
or replace light green 

amplifier 
Are the cables continuous? 

Replace defective 
ignition driver (amplifier1 
module(s) ancl repest 
test 

- ~ ' V F S m  NOB- 

'( Re-fit sparking plugs and attempt to StaR 1 1 1  ( engine l * 

I l 
Engine speed and reference sensors 
Without specialist measuring equipment 
there is na direct method to measure or 
display either crankshafi reference or engine 
speed signals. Thesensors are mounted at 
the front and rear of the engine litems 19and 
22). 
Check for continuity oithe blue cable from 
pin 29 and pin 30of the K-Morronic ECU to 

sensor connections 
each respective 3-way plug (items 18 and 21 1 

* 
sling plug located 

MO 
Check for continuity ofthe black pink earlh 

~dentification cables via splice C(itern23) 
ss scaling compound Are the cables continuous? .... YES,  

P and connections 
as necessary 

Check the general condition ofthe earlhand 
the screen cables NO $ 
fire haw edlrmf6tla?v? 

Check the integrityofthecabtesfrom the 
3-way plugs (items 18 and 21 )to thesensor 
lips for both crankshafl reference and engine NO 
speed 
Are the cablertothe sensors satisfrctory'l 

- h 

1 -.- 
Pin l Pin2 Pin 3 S S  wh".b mgh&# 1 . .. 

Pin1 = +ve 
Pin 2 = -ve 
Pin 3 = I scteen 

Measure the internal resisrence between pins 
1 and 2 in the 3-way plugs Engine starts and runs ~atisfactorify 
Is this betwren0.4KR and 1.6Kfl7 



High tension {HT) system chock 
Remove a suitable sparking plug connector 
from acylinder in both Group 1 and Group 2. Replace the sparking plugs. 
Fit each connector to a stave sparking plug Ensure engine stsrls 
and eanh the plug eleerrode toasuitable I 

satisfactorily 
point on the engine (i.e. exhaust manifold]. 
Crank theengine 
Is an HTspark present? 

I N 0 1  
W 

The digital ignition system hastwo primary 
and two secondary stages. For ctsrification 
the two systems are designated Group 1 and 
Group 2. 
Group 1 controls cylinders Al .  83-82. and A4 
Group2 controls cyIindersA3.A2.81, and B4 
Layout of ignition distributor caps and HT Rect~ly as necessav. 
leads allows Group 1 and Group2 tofire 
sequentially. 
Firing order A l ,  A3.83, A2.82, BkA4.84 
Check condition and route of HT harness lo 
both 'A' and 'B' bank of cylinders. Also cheek 
the integrity ofthe HT leads fromthe ignition 
coilsfothe 2 x 4  ignition distributors 
Are these in a satisfactory condition7 

- l  
! 

Check the series resistances for intederence 
suppression andlor excessive internal 
resistance 
Rotor arm 1KIl-c 100!1 
lgnirion distributor towers 1Kfl: lDD!I Replace faulty components. 
High lension [HT l leads 0.111 - 0.511 
Sparking plug connector 5Kllr 1000 
Sparking plugs 5 ~ f l  r 1 00!i 
Take into account the Internal resistance of 
test leads.probes when carrying out the 
above tests 
Are the readings within specification? 

Primary ignition system check Cheek the internal resistance of both Externalcheek of botl 
Disconnect the round d pinconnedor from coils Visually inspect the sr 
Group 1 ignition amplifier. Connect a digital Primary coil internal resislance across YES $ adjacent io terminal 
rnult~-meter across pins 15and 31. Switch on terminals 1 and 15 = O 55 d t  1eQ.85 [l 4 41 plug In positlmn 01 I 
the ignirion and measure thevoltage. Secondary coil internal resistance across escaped? 
Repeat the test across pins 15and 31 of lerminals 1 and4 = 7.75 K !l to 11.75 K ! t  
Group2.4 pin connector. ( Are the r u d i n ~ s  within spesitiratlon? 
Specification is 8 ro 15 volts 
Are the readings within specificmtion7 

r both lgnlrlon dr~ver module 4-pan 
connectors (~sems 9 and 10) and  he vaSance 
&*l la cnglne isbm Mug a d  socker i -way - 
(item 7). 
Check for continuity of the te&*black and 
ptnk,'white cables between both 4-pin 
connectors and the 7.way plug and socket 
Are the cabfrs 
'?YES 

Check for continuity otihe pink'while cable L h 

fromthe7-way plug and socket10 fuse B3 Rectify the cablelconneetions 
(15 arnplonfusebaard 1 (item41 NO J a r  nwnsan 
IS it eantinuaus7 

'?YES\ 
I 

Refer to TSDU848 I 
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Iti-meter probes measure the 
5 -- uin 1 Iblacldslate) and bin 2 

ly for the aidIow sensor 
tr 

ss the airflow sensor plate. The 1 .h I Checkignition timing -tdlr map L! 

b 

Switch on the ignition and test k r  between 
4.5 and 5.0vollr directly at the K-Motronic 

ig  should progressively Both primary and secondary throtrle plates 
a base line of zero volts f r i th  YES 1 closed snden~ine coolant m b l h e d  at YES ) 

flow sensor plate deflection) up normal opera4ng temperature. 
1 of between4.5 and 5.0voltk lanition timing should be 

-pin conneetorfrorn the .\: 
r. Switch onfhe ignition and NO 
roltsge across pin 1 IblacWslneI 
etyellow) in theconnector. This d 
ween 4.5 and 5.0 volts 
within  cation? 

- - - - - - - - - 

within s~edflcation? I I tars fitted wiFh catalvtic converters 

ECU pinsaand 26 ~blacWslateand 
). yellowhlue4.it the reading is now satisfactoryi 

ten for an open circuit in the cables between 
the porentiomerer and ECU. 
If the reading is still outside the specification 
the ECU is faulty 

8'tl' btdc at 5 8 0 ~ 2 0  rev min 
Cars not fitted with calalfiic converters 
6"?lc btdc at 5BOr20 rev min 

is outside the spectfication. Is this correct? 
*low sensor pbtentiometer 

/ 

1 Parameter cada socket 
Y I 

I .  

I]YES[* 

Check parameter coding pinacross 
K+Motronic pins 9 and 18forcontinuity 
Note 

circuit no link (not continuous} 

L 
Cars fitted with catalytic converters. open YES 
Cars not fitted with catalylic conveners, eanh 
continuous rink fitted (continuous) 
Is this correct7 r 

l 

Cars not fined with cmtalytie converters, 
carry out aeontinuity check on the individual 
cables as foHows. 

Check Ignition timing-PmH load map 
Disconnect the throttle position switch 3-way 
electrical connection. the engine 
management system will resort to Rs par( 
toad map. 
Ensurethatthe enginecoolant has s?abilized 
at its normal operating temperature. 
Ignition timing should be 
Cars fined with cafatyticc~nveners 

,27'+1' Mdc at 2000220 rmmin 
Cars no1 fined with catalyric converters 
14"t  l' btdc et 2000+20 revimin 
tsthis cotrtn? 

Check the blacbpurple cable from pin 9to the 
parameter code socket. 
Check the black link cable. 
Check theblack earth cable from thesocket 
tothe tight-hand valance earth (item 1 3  l. 
Rectify as necessary. 
Repeat parameter code socket continuity test 
Is  thls now consa? 



h 
Check the crankshaft reference sensor air gap 
(see fig. 84.61) 
1s this gap within the spcleification? Y J 
Engine speed sensor 
Check the engine speedsensor air gap at h 
each of the four timing wheel segments 
{see f 10.184-62) 
Is each gap within the specification? P 
- I 
p- I4 Ihe red-mnee mcnwr~d iu 'InYlnW Iwtfnr 

Coolant temperature sensor- measuring an opencircuit inthecables from pins 3 and 
internal resistance 8. Ilreroohms.check for a short circuit across 
Commence by checking that the correcr the coolantlemperatute sensor-If the 
sensor is fitted. 1989model year cars have resistance measured is outsidethe 
theelectrical connector on the end of the specification ~ i v e n  in illustration A,the 
sensor colour coded lightblue. coolant temperature sensor isfaulty. 
Remove the rnulriple plug from the Note H the 2-way conhector to the coolant 
K-Motronic ECU. Measure the resistance temperature sensor becomes either 
between pins 3 and 8 (yellow'blue snd disconnected or short circuit the 'Check 
black staret. Engine' warning panel on the facia will 
See illustration Afor thecorrect reading illuminate and the K-Motronic engine 

management system will resort to its 
limp home mode (see blink codings) 

Operation of the throttle poshion switch - 
Remove the multiple plug from the K- 
Motronic ECU. Carry out a continuity test 

blacb4'ptnkl. The readings should be as 

Thiorrle plates closed - buzzer is audible 
Thro~tle plales open - buzzer slops 

VoWga urpr 
potmtlomot 
Remove the: 

and pin 3 ( b l ~  
should be be' 
Is  the readin1 

Using the rnt 
voltage acro! 
{blue/pinkl W 

Slowly depre 
voltage readi 
increase f ton 
increasing ail 
to a maximur 
Is the rendin1 

1 If the readint 
replace the a 

(sw~tch~ng polni just off the rdle position and NO Test for continuity directly at the thronle 
tdenc~f~ed by an audible 'clrck'} posiiion switch. H the switch is still outside 
Are the readings within specificntion? v the specif~c~tion. n is faulty or incorrectly 

adlusted. Also check the throttle linkage for 
sticking. H the sw~tchtng functron is 

Opmrmtion of the throttle position switch - satisfactory, test for an open circuil ~n the 
full thronfe mode 
Remove the hck-down relay (to prevent teed 
back) Remove the rnulttple plug from the K- 
Motron~c ECU. Carry out a canttnulry test 
between plns 31 and 35 (ye1low~'purple and 
black.'p~nk). The readings should be as 
fotlows 
Thronle plates closed- no buzze~ 
Throttle plates open - buzzer is audible 
(sw~rchlng pomr nt 72' thronle plate rotation 
no audrble 'clrck') 
Are the readings within specification? 

<-!S> 
K-Motronk ECU permanent voltage feed 

V 
I Remove the multiple plug Corn the 

K-Mmtranie ECU ignftion feed K-MotronicECU. Measure thevoltage 

Removethemultiple plug from the between pins 19 and 35 (pink and bleck/pink) 

K-Motronic ECU. Measure the voltage as fotlows. 

between pins 14 and 35 (pinkfblue and Ignition off-12iolbvotts 

black pinkl. Ignition 011-12 to 15vo1ts YES 
Briefly operstc the starter motor. The reading Cranking-Bto t5volts 

should be between 8and 15~011s Are the rerdings wit hln sp~cifiutfon? - I 
I Is the reading within tpetifiution? I N 0 1  

Trace the p in~b luecs6e back from pin 14 
in the K-Moironic ECU plua and check for an . - 
ooen circuit. . - 

Check the overvoltsge relay for corred 
functioninn. Check for k s e  inteoritv 

Tracethe pinkcable backfrompin 19 in the 
K-Motronic ECU plug. 
Check for an open circuit [including fuse B5 
on fuseboard 2 (20 ampll. Check the vehicle 
isolator switch and the battery Inate of 
charge atcJ 



can be achieved unscrewing fhe mounting screws 
and lifting the module from the mounting bracket. 

If however. the lower driver module or b o h  modules 
are to be removed. this is best achieved by removing the 
screws that retain the mounting bracket t o  the 
bulkhead. The mounting braeket with both modules 
attached can then be withdrawn asan assembly. 
4. Fit the modules by reversing the procedure, noting that 
eaeh module should be fitted with the thin clear film still 
in position on the base of the unit. 

Non-silicone heat transfer compound (HTC 700Gl 
should be applied across the back faceof the mounting 
bracket. 

ignition eoil(s) - To t e m m  and fit 
(see figs. 34-58 and 84-59 1 
1. Carry out the usual workshop safety precautions. 
2. Label all cables fined t o  the coils to assist 
identification upon 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 ewer from the top of 
eaeh coil. These covers clip into position and can be 
difficult to remova 
5. Unscrew the retaining nuts and temove the cables 
from the positive and negative terminals of each coil 
(see fig. 04-58). 
6. Locate the two setscrews in the resr section of the 
front right-hand wing. These screws retain the 
mounting bracket for the coils (see fig. B4-591. Unscrew 
the setscrews and carefully withdraw both coils and 
mounting bracket as one assembly. 
7. F i t  the coils by rwersing the removal procedura Ensure 
the cables are positioned as found {see Operation 21. 
Badly routed cables can cause interference with other 
signals. 

ignition distributors - To remow and fa 
1. Carry out the usual workshop safety precautions. 
2. Make note of the cable runs from the disrributor caps 
to  the sparking plugs This is to facilitate assembly. 
3. mthdraw thecable connectors from the sparking 
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 resr of eaeh cylinder head. 
5. Free the ignition coil high tension IHT) lead from the 
centre of each distributor c a p  This can be achieved by 
firmly grasping the cable connector where it enters the 
distributor cap and whilst twisting the connector 
carefully pull it upwards. Do not put1 the cabla 
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. Turn the engine in the direction of rotation until the 
distributor rotor arms point in the direction shown in 
figure 64-60. Also ensure that the timing pointer is 
aligned with the TDC mark on the front damper 
assembly. 
8. Unscrew the main distributor base assembly securing 

- - .  - -  -?@l 

Fig. 04-58 Ignition dtiwr moduks larnptifiers) and coils 

Fig. 34-59 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 fined, 
the centre of the rotor arms align with the timing marks 
[see fig. 84-60) at TDC, with A1 cylinder on its firing 
stroke. 

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

Ensure that the base assembly securing setscrew is 
not overtightened. 



Fi. Be60 Position of distributor rotor arms 

Fig. Be61 Crankshaft reference sensor air *p 

Fig. E4-62 Engine speed s8nsor air gap 

Ensure that each distributor cap is correctly located 
in its base before securing it with the two screw9 

The i g n t i  -1ng is pro-progmmmad and b not 
adjustable. Under no circumstanurs must any attempt 
be made to rotate rho ignition distributor housing. 

Crankshaft reference sensor - To remow and fit 
{see fig. 34-61 1 
Under no circumstances must the sensor be dropped 
onto or knocked against a hard surface. 
1. Carry out theusual workshop safety precautions. 
2. Note the run of thesensor cable and whe* it is 
secured by plastic insulok clips. This is to facilitate 
assembly. 
3. Disconnect the 3-way connector (see fig. 04-57, 
item 181. 
4. Cut the plastic fnsulok dips 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. 
8. Fit the sensor by reversing the removal procedure 
9. Using stainless steel feeler gauges measure the 
air gap between !he 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 fined between the sensor assembly 
and the from cover. 
10. Check the run of the sensor cable. Note that the 
cable should be reasonabiy taut. Any free p l y  in the 
cable must be clipped on the bracket adjacent to the 
3-way connector situated on top of the engine. 
71. Slowly rotate rhe engine to  confirm that the sensor 
cable does not foul any moving parts (drive belts, 
crankshaft damper, pulley, etcl .  
12. Cheek the ignition timing making reference to 
figure B4-57, Electrical test programme. 

Engirth speed sensor - To remove and fit (see fig. W-621 
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 sensor cable and where it is 
secured by plastic lnsulok clips. This is to facilitate 
assembly. 
3. Disconnect the 3-way connector l s w  fig. 84-57, 
item 21). 
4. Cut the plastic lnsulok clips and free the cabla 
5. Unscrew the setscrew securing the sensor to its 
mounting bracket. 
6. Wlthdmw 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 line with the 
sensor hole in the bottom cwer. 
8. Fit the setting tool RH 12207 through the hole. 
Ensure that the colladplate assembly af the setting tool 
sits on the sensor mounting bracket and that the depth 
pillar is pushed firmly into contact with the segment 
{see fig. 84-62]. Kghten the locking screw. 
9. Withdraw the setting tool and place it against the 



sensor [see fig. 84-62]. 
10. Using stainless steef feeler gauges measure the 
air gap between the end of the sensor and the eollad 
plate assembly on the setting tool. This gap should be 
between 0.89 mm and 1,27 mm (0.035in and 0.050 in). 
Adjust the gap as necessary by means of shim washers 
fitted between the sensor and its mounting bracket. 
If. Repeat the air gap measuring technique on all four 
segments 
12. Ensure that the rubber grommet fired into tfie 
bottom cover is in gaad condition. 
13. Fi 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 cabla 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 84-57, E bctrical test programme 




