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Moadel Engine code
180 111.920
190E cat 102.962
180E 2.3 cal 102.985
190E 2.5-16 & cat 102.980
190E 2.5-16 Evolution 102.931
190E 2.6 103.942
190E 2.6 cat 103.942
200 111.941
200 111.940
200& & TE cat 102.963
G220 111 961
E220 111.8960
C230 & Kompressor =

230E, TE & CE cat 102.982
230GE 102.980
260L & cat 103.840
260E 4-Matic & cat 103.943
2605E & cat 103.941
C280 104.941
E280 cat 104.942
5280 104 944
SLPEO 101,943
E300 103.985
JO0SE, SLL & cat 103.981
J00F, TE. CF & cat 103.883
00E & cat 103,985
JODE-24, 1L-24 & CL-24 cal 104 980
0CTE 4-Matw, & cat 103,985
300050 & et 103,984
S0USL-29 & cat 10,981
Bl 104,992
ln] 104.934
3140 104.991
ANGs, SE & BEL 119,971
Ldvy 119975
2400 119971
ANGFE 119.497d
JALSL 119972
S0SE & SR 119 970
LOGSEC 113970
Q1S Gat 118 90
E&N 119.974
K300 118.970
ELLO0D 119.972
AOMSEL 1200980
ShlID cat 1203.980
SR 120.980
SLe00 1200981

Year

1893 to 1997
1988 10 1993
1989 to 1993
1988 to 1993
1989 to 1992
1989 to 1983
1987 10 1983
1994 1o 1987
1982 1o 1996
1988 to 1993
1993 1o 1997
1992 to 1897
1995 to 1997
1988 to 1993
1989 to 1901
1989 to 1993
1988 to 1992
1888 to 1992
14993 to 1997
1892 to 1986
1993 to 1957
1993 to 1997
1892 to 1985
1986 to 1992
1987 to 1993
1988 to 19383
1589 to 1983
1988 1o 1993
1989 10 1985
1989 to 1985
1992 to 194%7
1993 10 1987
1893 10 1997
1991 on
1997 10 1985
1993 (o 1987
1997 on
1997 on
1981 on
1932 an
1989 ta 1994
1992 to 1995
1993 to 1997
19493 to 1997
1991 to 1396
1991 to 1996
19496 10 1997
19493 to 1497

System

PMS (Siemens)

Bosch KE3 S-Jetranic

Bosch KE3.5-Jetronic

Bosch KE3.1-Jetronic

Bosch KE3.1-Jetronic

Bosch KE3.5-Jetronic

Bosch KE3.5-Jetronic

PMS {Siemens)

PMS/Motronic 6.0/6.1

Bosch KE3.5-Jetronic

HFM

HFM

HFM

Bosch KE3.5-detronic

Bosch KE3 5-Jetronic

Bosch KE3 5-Jetronic

Bosch KE3.5-Jetronic

Bosch KE3J &-Jetranic

HFM

HFM

HFM

HFM

Bosch KE3.5 Jetronic

Bosch KE3.5-Jetronic

Bosch KE3.5-Jetronic

Bosch KF3.5 Jetronic

Baosch KE5.2-detromc/EZ-L igmition
Bosch KE3.5-Jetromc

Bosch KES.2-Jetronic/EZ-L ignition
Bosch KES.2-Jetromc/EZ2-L igmition
HFM

HFM

HFM

Bosch LHA 1 Jetionic/EZ | igninan
Bosch LH4. 1 -detrorc/EZ-L igmition
Bosch LH4. 1 -Jetrome/EZ-L ignition
Bosch LH4.1-Jetronic/EZ-L ignition
Bosch LH4 1-Jetromic/EZ-L igmtion
Bosch LH4. 1-Jetromc/EZ-L ignition
Bosch LH4.1-Jetronic/EZ-L igrition
Bosch KES.2-Jetromic/EZ2-L 1ignition
Bosch LH4.1-Jetronic/EZ-L ignition
Bo=sch LH4.1-Jetronic/EZ-L ignition
Bosch LH4.1-Jetronic/EZ-L ignition
Bosch LH-Jetronic/EZ-L ignition
Bosch LH4. 1 -Jdetronic/EZ-L igrution
Bosch LH4.1-Jetromc/F7Z | ignition
Bosch LH4.1-Jetronic/EZ-1 ignition
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Self-Diagnosis

1 introduction

Some Mercedes vehicles are equipped with
an engine management system (EMS) that
controls primary ignition, fuelling and idle
functions from within the same ECM. Other
Mercedes vehicles are equipped with a
separate electronic ignition module that
controls primary ignition, and an electronic
injection medule that controls fuelling and idle
functions. All of these engine management,
ignition and fuel systems are equipped with a
self-diagnosis system capable of generating
fault codes.

Engine management systems covered by
this Chapter include Bosch Motronic versions
MP6.0 and MP6.1, and HFM and PMS
{Siemens}. Electronic fuel injection systems
include Bosch LH-Jetronic 4.1 and KE-Jetronic
versions 3.1, 3.5, 5.2. The electronic ignition
module with seif-diagnosis is Bosch EZ-L.

Where the vehicle is equipped with Bosch
EZ-L ignition and either the LH-Jetronic or KE-
Jetronic fuel system, fault codes will be
generated separately by the igniticn and fuel
systems. In some vehicles, one 16-pin or 38-
pin SD connector is provided for both ignition
and fuel code retrieval. In other vehicles,
ignition and fuel system codes are retrieved via
separate SD connactors. Whatever; ignition
and fuel codes must be retrieved separately on
systems other than Motronic, HFM and PMS.

Mercedes KE and LH-Jetronic systems are
capable of generating two very different kinds
of fault codes. These are 2-digit fault codes
and 2-digit duty cycle codes. Fault codes are
similar to those generated by most other
systems. Duty cycle codes provide data on
the Lambda control system and faults that

have cccurred very recently {within the last
four engine starts).

Bosch EZ-L ignition, Bosch Motranic, HFM
and PMS systems generate fault codes only.

Fault codes retrieved in conjunction with an
LED light are listed in the code tables at the
end of the Chapter as 2-digit flash codes. in
addition, when an FCR is used to retrieve
codes, the codes displayed on the FCR may
be 2-digit or 3-digit; both kinds are indicated
where appropriate.

Duty cycle % codes

If a fault ocours on any of the monitored
circuits during a period of engine running {only
a small humber of circuits will generate duty
cycle % codes), the ECM will increment a
counter, but will not store a fault at this stage.
if the fault is present at the next two engine
starts, the ECM will again increment the
counter each time. If the fault is still present
after four consecutive engine starts, the fault
is recorded in non-volatile memory. If the fault
disappears before four consecutive
occurrences, the counter is reset to zero. If
the fault recurs, the counter will begin
incramenting from the zero point. The duty
cycle % routing will display this code, along
with any faults that are present but have not
yet been stored into mamory (if the fault has
occurred in less than four consecutive engine
starts}).

Self-Diagnosis {SD) function

Each ECM has a self-test capability that
continually examines the signals from certain
engine sensors and actuators, and compares
each signal to a table of programmed values,
If the diagnostic software determines that a
fault is present, the ECM stores one or more
fault codes. Codes will not be stored about
components for which a code is not availabls,

or for conditions not covered by t ;‘
diagnostic software, ;

Limited operating strategy (LOS

Mercedes systemns featured in this Chapts B
utilise LOS (a function that is commaonly calet |
the “limp-home mode”). Once certain faus
have been identified {not all faults will initia J
LOS}, the ECM will implement LOS and refy @
to & programmed default value rather thants JE
sensor signal. This enables the vehicle tobs |
safely driven to a workshop/garage for repa ¥
or testing. Once the fault has cleared, thy |
ECM will revert to normal operation.

Adaptive or learning capability §k

Mercedes systems also utilise an adaptive [
function that will meodify the basi
programmed wvalues for most effective
operation during normal running, and with due
regard to engine wear.

Self-Diagnosis warning light

Some Mercedes models are equipped with
an SD warning light located within the
instrument parel, which may be used 1
display flash codes.

2 Self-Diagnosis connector
location

Note: A/l Mercedes S0 connectors are
provided both for relrieving flash codes and
for dedicated FCR use.

Bosch KE3. 1-Jetronic

The @-pin SD connector is located in the
engine compartment on the left-hand inner
wing, close to the ignition module {see
illustrations 22.1 and 22.2).

22.1 5D connector locations in Mercedos models

A 8D connector location

B 16-pin SD connector (when fitted)
C 38-pin 8D connector fwhen fitted)
D 9-pin SD connector fwhen fitted)

22.2 9-pin SD connector
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Fengine compartment on
lulkhead {see illustration 22.3).

2Bosch KES5.2-Jetronic
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22.3 B-pin 8D connector

A8osch KE3.5-Jetronic

The 8-pin SD connector 15 located in the
the right-hand

The 16-pin SD connector {2-digit fusl and

4 gnition code retrieval) is located in the engine
4§ compartment on the right-hand bulkhead (see
4 llustration 22.4). The 9-pin SD connector
3§ 0S percentage code retrieval) is located in
¥ e engine compartment on the left-hand
4 ner wing.

1 Bosch LHA4.1-Jetronic
$ and EZ-L ignition

The 38-pin SD connector (2-digit fuel and

4 inition code retrieval) is located in the engine
4 tompartment’s electrical box on the right-
1 hand bulkhead {see illustration 22.5). The 9-
4 pin SD connector {OS percentage code
3 rtneval} is located in the engine compartment
§ onthe feft-hand inner wing.

Bosch Motronic
MP6.0/6.1, HFM and PMS

The 16-pin or 38-pin SD connector is
iecated in the engine compartment on the
fight-hand bulkbead.

22,5 38-pin SD connector

22.4 16-pin 5D connector

3 Bmh KE3 'I-éeh‘mﬁc duty
) mle cosd‘e mh'ievai

Note: Duning the course of certain test
procedures, it is possible for additional codes
to be generated. Care must be taken that any
codes generated during test routines do not
mislead diagnosis. Al codes must be cleared
once testing is complets.

1 Duty cycle codes alone can be retrieved
from KE3.1-Jetronic.

2 Aftach the positive probe of a digital multi-
meter (DMM) to pin number 3 of the 9-pin SD
connector. Attach the DMM negative probe to
earth, and switch the meter to read duty cycle
{soa illustration 22.6}.

3 Switch on the ignition.

4 The meter should display the 2-digit duty
cycle codes as a percentage.

& Record the duty cycle percentage, and
compare the value with the duty cycle % code
chart at the end of this Chapter.

6 Turning off the ignition ends duty cycle
code retrieval. Remoave the DMM probes from
the SD connector.

4 Bosch KE3.5-Jetronic duty
cycle and flash mde
retrieval

Note: During the course of certain test
procedures, it is possible for additional codes
to be generated. Care must be taken that any
codes generated during test routines do nof
misfead diagnosis. Alf codes must be cleared
once testing is complete. If using a fauli code
reader, proceed to Section 8.

1 Duty cycie codes and 2-digit fault codes
can be retrieved from KE3.5-Jetronic
systems. Duty cycle codes must be retrieved
prior to 2-digit fault code retrieval.

2 Attach the positive probe of a digital muiti-
meter (DMM) to pin number 3 of the 8-pin SD
connector. Attach the DMM negative probe to
earth, and switch the meter to read duty cycle
{see illustration 22.7).

3 Start and warm-up the engine so that the
coolant temperature is at least 80°C (normal
operating temperature).

4 Stop the engine and switch an the ignition.
5 The meter should display the 2-digit duty
cycle codes as a percentage.

6 Record the duty cycle and compare the
value with the duty cycle % code chart.

7 Turning off the ignition ends duty cycie
code retrieval. Remove the DMM probes from
the 80 connector.

8 The method of retrieving 2-digit fault codes
differs accerding to the type of 8-pin SD
connector fitted. Some B-pin SD connectors
have an LED and button, others do not.

9 If the 8D connector does not contain an
LED and button, attach an accessory switch
between pins 3 and 1 in the SD connector.
Connect an LED diode test hght between the
battery {(+) supply and S0 pin 3 as shown
{refer to illustration 22.7).

10 Switch on the ignition.

11 Close the accessory switch or depress the
button for at least 5 seconds, and then open
the switch or release the button. After approx-
imately 2 saconds, the LED will begin to flash.

50%

DUTY
T cveLe

22.6 Connect a digital multi-meter (A} to
the 9-pin SD connector (B) in order to
retrieve percentage codes
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12 The LED displays the 2-digit fault codes
as a straight count. One flash is equal to cne
code number, so five flashes denotes fault
code number 5, twenty-two flashes denotes
fault code number 22, and so on. Each flash
lasts for 0.5 seconds, and there is a 1-second
pause between each digit.

13 Count the number of flashes, and record
the code. Refer to the tables at the end of the
Chapter to determine the meaning of the flash
code.

14 if code number 1 is transmitted, no faults
codes are stored.

15 Retreve subsequent codes by once more
closing the accessory switch or depressing the
button for at least 5 seconds. Open the switch
or release the button, and after approximately
2 seconds the LED will bagm to flash.

16 Repeat code retrieval by turning off the
ignition and repeating the whole procedure
from the beginning.

17 Turning off the ignition ends fault code
retrieval. Remove the accessory switch and
diede light from the SD connector where
these components were used.

5 Bosch KES.22-Jetronic and EZ-
L ignition modude duty
and flash code retrieval {16-pin)

Note: During the course of certain test
procedures, it s possible for additional codes
to be generated. Care must be taken that any
codes generated duning test routines do not
rmusfead diagnesis. All codes must be cleared
once testing is complete. If using a fault code
reader, proceed to Section 9.

1 Duty cycle codes and 2-digit fault codes
can be retrieved from KES5.2-Jetronic
systems. Duty cycle codes are available sither
with the engine stopped (ignition on) or with
the engine running at idle speed, and must be
retrisved prior to 2-digit fault code retrieval. in

addition, EZ-L ignition codes can be retrieved
from the 16-pin SD connector.

2 Attach the positive probe of a digital muiti-
meter (DMM) to pin number 3 of the 9-pin SD
connecter. Attach the DMM negative probe to
earth, and switch the meter to read duty cycle
{refer to illustration 22.6).

3 Start and warm-up the engine so that the
coolant temperature is at least 80°C {(normal
operating temperature).

4 Stop the engine. Ensure that the air
conditicning is tumed off, and the automatic
transmission selector (where applicable) is in
“P*. Switch on the ignition.

5 The meter should display the 2-digit duty
cycle codes as a percentage.

& Record the duty cycle. The displayed value
will be 50% if all sensor inputs are within the
pre-determined operating parameters. If the
display indicates another value, refer to the
duty cycle % code chart at the end of this
Chapter to determine the reason.

7 Start the engine and allow it to idle. The
duty cycle should fluctuate if the system is
operating correctly. If the duty cycle value
remains fixed at one particular figure, refer to
the duty cycle % code chart to determine the
reason.

8 Turning off the ignition ends duty cycle
code retriaval. Remove the DMM probes from
the 9-pin SD connector. All of the foliowing
fault code retrieval routines must be
perfaormed after duty cycle code retrigval.

8 Attach an accessory switch between pins 3
and 1 in the 16-pin SO connector. Connect an
LED diode test light between SD pin 16 (+) and
S0 pin 3 (~) as shown (see illustration 22.8).
10 Switch on the ignition.

11 Close the accessory switch for 2 to 4
seconds, and then open the switch. After
approximately 2 seconds, the LED light will
begin to flash.

12 The LED light displays the 2-digit fault
codes as a straight count. One flash is equal

to one code number, so five flashes denoy
fault code number 5, twenty-two fla ;
denotes fault code number 22, and so ik
Each flash lasts for 0.5 seconds, and then '
a 1-second pause between each digit.

13 Count the number of flashes, and re
the code. Refer to the tables at the end of el
Chapter to determine the meaning of the il
code. ;
14 If code number 1 is transmitted, ne faie
codes are stored. 1
15 Retrieve subsequent codes by closing il
accessory switch once more for 2 to 4 second B
Cpen the switch, and after approximately |l
seconds the LED light will begin to fiash, Ay
all stored codes have been displayed, th
codes will be repeated. 3
16 Turning off the ignition ends KE5.2 fut .
code retrieval. Remove the accessory swit [liE
and diede light from the SD connector.

Engine systems conirol module
flash code retrieval {16-pin)

17 Fault codes from the engine systems

control madule can be retrieved by followng i

the next set of routines. :
18 Attach an accessory switch betwaen pin

14 and 1 in the 16-pin 8D connector. Connect ¥

an LED diode test light between SD pin 16 4

and SO pin 14 {-} as shown (see illustration Jf

22.9).

19 Switch on the ignition The method for |

code retrieval is identical to that described
above {paragraphs 11 to 16).

20 Retrieve ignition fault codes by following '

the routines described below (Bosch EZ-L).

Bosch E2-L ignition module
flash code retrieval {16-pin)

21 Only 2-digit fault codes can be retrieved
from Bosch EZ-L ignition.

22 Attach the wires of an accessory switch
between pins 8 and 1 in the 16-pin 30
connector. Connect a diode test light between

~ |

BUTTON

LED

H29902
H23868

22.7 Connect a diode light (A} and accessory switch (B) to the
8-pin SD connector (C) in order to retrieve flash codes

22.8 Connect a diode light and accessory switch to the 16-pin SD
connector in order to retrieve flash codes

|
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¥ 8D pin 16 {(+) and 8D pin 8 (-} as shown (see
¥ Nustration 22.10).

4 23 Start the engine and warm it to normal
4 operating temperature.

4 Allow the engine to idle.

25 Raise the engine speed to between 3100
and 3600 rpm for approximately 8 seconds,
and then allow the engine to idle once more.
% Detach the wvacuum hose from the
connection on the EZ-L ignition module.

27 Move the automatic transmission selector
lever from the “P” position to "D”, and then
back to “P".

28 Raise the enging speed to 5000 rpm for a
minimum of 2 seconds, and then allow the
engine to idle once more.

2 Reconnect the vacuum hose to the
connection on the EZ-L ignition module.

3 Rase the engine speed to 2300 rom, and
then briefly smap the throttle fully open so that
the throttie switch full-load contacts become
closed. Allow the engine to idle once more.
Note: If the ignition is turmed off at any point,
the whole procedure must be restarted from
the beginning of the EZ-L ignition codes
rettieval roufine.

31 Close the accessory switch for between 2
and 4 saconds, and then open the switch.
After approximately 2 seconds, the LED light
will begin to flash.

32 The LED light displays the 2-digit fault
codes as a straight count. One flash is equal
to one code number, so five flashes denotes
fault code number 5, twenty-two flashes
denotes fault code number 22, and s0 on.
Each flash lasts for 0.5 seconds, and there is
2 1-second pause between each digit.

8 Count the number of flashes, and record
the code. Refer to the tables at the end of the
Chapter to detarmine the meaning of the flash
code,

34 if code number 1 I1s transmitted, no faults
todes are stored.

35 Retrieve subsequent codes by once more

2.9 Connect a diode light and accessory switch to the 18-pin SD
3 connector in order to retrieve control medule flash codes

closing the accessory switch for between 2
and 4 seconds. Open the switch, and after
approximately 2 seconds the LED light will
hagin to flash.

36 Turning off the ignition ends ignition
module fault code retrieval, and also clears all
fault codes from memory. Fault codes are not
retained in memory after the ignition has been
turned off.

37 Remove the accessory switch and dicde
fight from the SD connector.

6 E?sch LH4.‘I—Je'Iﬂ;)‘ilr;and EZ-
andﬂmhcodpremevaicg?ph]

Note: During the course of cerfain test
procedures, it is possible for addifional codes
to be generated. Care must be taken that any
codes generated during test routines do not
mistead diagnosis. Alf codes must be cleared
ornce testing is complete. If using a fault code
reader, proceed fo Section 9.

1 Duty cycle codes and 2-digit fault codes
can be retrieved from LH4.1-Jetronic
systems. Duty cycle codes are available either
with tha engine stopped {ignition on} or with
the engine running at idle speead, and must be
retrieved prior to 2-digit fault code retriaval. In
addition, EZ-L ignition ccdes can also be
retrieved from the 38-pin SD connector.

2 Attach the positive probe of a digital multi-
meter (DMM) to pin number 3 of the 8-pin 8D
connectar. Attach the DMM negative probe to
earth, and switch the meter to read duty cycle
{refer to illustration 22.6).

3 Start and warm-up the engine so that the
coolant temperaturs is at least 80°C (normal
operating temperature).

4 Stop the engine. Ensure that the air
congditioning is turned off, and the automatic
transmssion  selector s in “P"  {where
applicable). Switch on the ignition.

2210 Connect a diode light and accessory switch to the 16-pin
SD connector in order to retrieve ignition flash codes

5 The meter should display the 2-digit duty
cycle codes as a percentage.

6 Record the duty cycie. The displayed value
will be 50% if all sensor inputs are within the
pre-determined operating parameaters. If the
display indicates another value, refer to the duty
cycle % code chart to determine the reason.

7 Start the engine and allow it to idle. The
duty cycle should fluctuate if the system 1s
operating correctly. If the duty cycle value
remains fixed at one particular figure, refer to
the duty cycle % code chart to determine the
reason.

8 Turning off the ignition ends duty cycle
code retrieval. Remove the DMM probes from
the SD connector. All of the following fault
code retrieval routines must be performed
immadiately after duty cycle code retrieval.

9 Attach the wires of an accessory switch
between ping 1 and 4 in the 38-pin SD
connector. Connect an LED diode test light
between SD pin 3 {+) and 8D pin 4 {-) as
shown (see illustration 22.11).

H29871

22.11 Connect a diode light and accessory
switch to the 3B-pin 8D connector in order
to retrieve flash codes

22
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2212 Connect a diode light and accessory
switch te tha 38-pin SD connector in order
to retrieve ignition flash codes

10 Switch an the ignition.

11 Close the accessory switch for between 2
and 4 seconds, and then open the switch,
After approximately 2-seconds the LED light
will begin to flash.

12 The LED light displays the 2-digit fault
codes as a straight count. One flash is equal
to one code numbar, so five flashes denctes
fault code number 5, twenly-two flashes
denotes fault code number 22, and so on.
Each fiash lasts for 0.5 seconds, and there is
a 1-second pausa between sach digit.

13 Count the number of flashes, and record
the code. Refer to the tables at the end ot the
Chapter to delermine the meaning of 1he flash
code.

14 If code number 1 is transmitted, no faulls
codes are siored.

15 Retrieve subsegquent codes by cnce more
closing the accessory switch for al Ieast 5
seconds. Open the switch, and after
approximately 2 seconds the LED light will
begin 1o flash. Aller ali siored codes have
been displayed, the codes will be repeated.

16 Turning off the ignition ends LH4.1 fault
code retrieval, Remove the accessory switch
and diode light from the SO connector.

Bosch EZ-L ignition module
flash code retrieval (38-pin)

17 Attach the wires of an accessory switch
between pins 1 and 17 in the 38-pin SD
connector. Connect a diode test light between
8D pin 3 (+) and SD pin 17 -} as shown {see
ilustration 22.12).

18 Switch on the ignition.

19 Close the accessory switch for between 2
and 4 seconds, and then open the switch.
After approximately 2 seconds the LED will
begin to flash.

20 The fiashing of the LED light displays the 2-
digit fauit codes as a straight count. One flash
is equal to one code number, so five flashes
denotes fauli code number 5, twenty-two
fiashes denotes fault code number 22, and so
on, Each flash lasts for 0.5 seconds, and there
is a 1-second pause betwsen each digit.

21 Count the number of flashes, and record
the code. Refer to the tables at the end of the
Chapter tc determine the meaning of the flash
code.

22 U code number 1 is transmitted, no faults
codes are stored.

23 Refrieve subsequent codes by once more
closing the accessory switch for between 2
and 4 seconds. Open the switch, and after
approximately 2 seconds the LED will begin to
flash. After all stored codes have been
displayed, the codes will be repeated.

24 Turning off the ignition ends ignition
module fault code retrieval. Remove the
accessory switch and diode light from the SD
connector.

Base module flash code
retrieval {(38-pin)

25 Attach the wires of an accessory switch
between pins 1 and B8 in the 38-pin SO
connector, Connect an LED diode test light
between SD pin 3 {+) and 5D pin 8 (-} as
shown {see illustration 22.13}.

pPOLOLO

L ini b )

H29874

22.13 Connect a diode light and accessory
switch to the 38-pin SD connector in order
ta ratrieve base maodule flash codas

2214 Connect a diode light and accessory
switch to the 38-pin SD connector in order
ta retrieve diagnostic module flash codes

26 Switch on the ignition. The methed fr
code retrieval is identical to that for the B4
module (paragraphs 19 to 24).

Diagnostic module flash code
retrieval (38-pin}

27 Attach the wires of an accessory swith i
between pins 1 and 19 in the 38-pin
connector. Connect an LED diode test ligh
betwesn SD pin 3 {+) and 3D pin 19 {{a
shown [see illustration 22.14).

28 Switch on the ignition. The method ix J§

code retneval is identical to that for the E2L | -

module {paragraphs 19 to 24).

7 Bosch Motronic MP6.0/6.1
and HFM/PMS flash code
retfrieval

Note 1: During the course of cerfain tesd
procedures, it is possible for additional codes
to be generated. Care must be taken that an
codes generated during test routines da ngt
riisiead diagnosis. Alf codes must be cleard
once testing is complete. If using a fault code
reader, proceed to Section S.

Note 2: Flash codes retrieved using ths
method may be different 16 codes retrieved
with the aid of an FCR. Refer to the fault cod
tables at the end of this Chapter - if following
the procedures in this Section, use the column
headad “Flash coda”.

1 Only 2-digit codes can be retrieved from
Motronic MP6.0/6.1.

Models with 16-pin SD connector

2 Attach the wires of an accessory switth
between pins 1 and 3 in the 16-pin 80
connector. Connect an LED diode test light
between 8D pin 16 (+) and SD pin 3 (- as
shown (refer to illustration 22.8).

Models with 38-pin SD connector

3 Attach the wires of an accessory switch
between pins 1 and 4 in the 38-pin 8D
connector. Connect an LED diode test ight
batween SD pin 3 (+) and SD pin 4 (-} a5
shown {refer to illustration 22.11).

All models

4 Swilch on the ignilion.

5 Close the accessory switch for between 2
and 4 seconds, and then open the switch,
After approximalely 2 seconds, the LED light
will begin to flash.

& The LED displays the 2-digit fault codes as
a straight count. Cne flash is eqgual to one
code number, so five flashes denotes fault
code number 5, twenty-two flashes denotes
fault code number 22, and so on. Each flash
lasts for 0.5 seconds, and there is a 1-second
pause between each digit.

7 Count the number of flashes, and record
the code. Refer to the tables at the end of the
Chapter to determine the meaning of the flash
code.

8 If code number 1 is transmitted, no faults
codes are stored.




for
s-L

E 1

Mercedes 22*7

M Retrieve subsequent codes by once more
Biesing the accessory switch for at least 5
Wwconds.
Fipproximately 2 seconds the LED hght will
Mbegin to flash.

F10 Repeat code retrieval by turning off the
] jgnition and repeating the whole procedure
& fom the beginning.

4 11 Turning off the ignition ends fault code
 wtrieval. Remove the accessory switch and
A diode light from the SD connector.

Open the switch, and after

1 En Clearing fault codes without
{

a fault code reader (FCR)

§

¥

1
$ Note: /t is not possible to clear fault codes by
¥ disconnection of the battery terminals. Fault
A code memory in Mercedes vehicles is non-
& wiatile, and battery power is not required to
A relain codes.

{ 16-pin Bosch EZ-L

3 1 Turning off the ignition ends fauit code
g retrieval, and also clears all fault codes from
4 memory. Fault codes are not retained in
3 memory aftar the ignition has been turned off,

All systems
except 16-pin Bosch EZ-L

2 Each fault code must be individually
cleared as described in the following routines.
3 Carry out the procedure 1o retrieve the first
fault code.

4 Clear the first code by depressing the
accessory switch for a period of between &
and 8 seconds.

§ Continue the process by retrieving and
clearing each code in turn until all codes have
been cleared.

Fault code tables

8 In some systems, several different modules
are connected to the SD connector. Each
code in each moduls must be retrieved and
then cleared one after the other until all are
clear.

7 Turn off the igniticn and remove the
accessory switch and diode light from the SD
connector.

o' Seélf-Diagnosis with a fault, |~
code reader {FOR} L

Note: During the course of certain lest
procedures, it is possible for additional fault
codes to be generated. Care must be taken
that any codes generated during test routines
do not mistead diagnosis.

All Mercedes models

1 Connect an FCR to the SD connector. Use
the FCR for the following purposes, in strict
complance with the FCR manufacturer's
instructions:

al) Retrieving fauit codes.

b Clearing failf codes.

c) Testing actuators.

o) Making service adjustments.

e) Displaying Datastream.

Note: Not all of the above functions are
available in all vehicles. Fault codes that are
retrieved by FCR may be 2-digit or 3-digit.
Refer lo the tables at the end of this Chapter.
Codes retrieved with the aid of an FCR may be
different to flash codes retrieved manually.
2 Codes must always be cleared after
cemponent testing, or after repairs involving
the removal of an EMS component.

10’ Guide to fest procedres

1 Use an FCR to interrcgate the ECM for fault
codes, or gather flash codes manually.

Codes siored

2 If one or more fault codes are gathered,
refer to the fault code tables at the end of this
Chapter to determine their meaning.

3 if several codes are gathered, look for a
common factor such as a defective earth
retum or supply.

4 Refer to the component test procedures in
Chapter 4, where you wilt find a means of
testing the majority of components and
circuits found in the medemn EMS.

5 Once the faull has been repaired, clear the
codes and run the engine under various
conditions to determine if the problem has
cleared.

6 Check the ECM for fault codes once more,
Repeat the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for more information on
how to effectively tast the EMS.

No codes stored

8 Where a running problem is experienced,
but no codes are stored, the fault is cutside of
the parameters designed into the SD system.
Refer to Chapter 3 for more information on
how to effectively test the engine management
system.

9 If the problem points to a specific
compenent, refer to the test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS.

Bosch LH-Jetronic, LH4. 1-Jetronic, Flash/ Description
KE3.5-Jetronic, KES5.2-Jetronic FCR code
Flash/ Description 10 Throttle pot Sensor {TPS) or TPS circuit {LH4.1, KES.2, KE3.5)
FCR code 1 Seconc!ary air pump system o
1 No faults found in the ECM. Proceed with normal 12 fass awﬂqw (AR e Ourmeeat ox M}.\F ol FEEUE
didgnostic methods 12 Pressure signal from ignition system 0!' mrpult {KES5.2)
2 Cooclant temperature sensor (CTS) 1 or CTS circuit 14 HiEteppallie senaae 5 Lol drvis _c:lrcylt
2 Throttle pot sensor (TPS) or TPS circuit, full-load (KE5.2) | .2 Nelikia sprecisensonit e o Yo arti (KE)
! : * 15 Catalytic converter control unit {Japan only)
3 CoolanF temperature senscr (CTS) 2 or CTSICm:‘:un 15 Exhaust gas recirculation (EGR) valve (L+4.1}
4 Mass airflow (MAF) sensor or MAF sensor circuit 16 Exhaust gas recirculation (EGR) or EGR circuit
5 Oxygen sensor (OS) or OS circuit (KES.2) 17 Throttle switch {TS), full-load switch
B CO pot or CO pet circuit 17 Idle speed contral valve (ISCV) or ISCV circuit
7 TN {engine speed} signal incorrect 17 CAN signal {LH4.1} - communication between system
7 Wehicie speed sensor (VSS} or VSS circuit (LH4.1, KE5.2) computers
8 Camshaft position sensor (CMP) or CMP circuit 17 Oxygen sensor (OS) or OS5 circuit (KE5.2)
8 Cylinder identification {CiD) senser or CID sensor circuit 1B Data transfer from ignition system
{LH4.1 18 CAN signal {LH4.1) - communication between system
8 Ignition system or circuit (KES.2) computers
8 Barometric pressure sensar (BPS) or BPS circuit (KE3.5) 18 Idle speed control valve (ISCV) or ISCV circuit (KE5.2)
g Starter signal 20 Elactronic control module (ECM)
8 Pressure actuator {(KE5.2, KE3.5) 20 CAN signal {LH4.1) - communication between system
10 Idle speed control valve (ISCV) or ISCV circuit computers
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Flash/
FCR code
21

22

23

23

Description

QOxygen sensar {0S) or OS circuit

Qxygen sensar (OS) heater or OS circuit

Regeneration valve or circuit

Carbon filter salenoid valve {CFSV} or CFSV circuit
{LH4.1, KE5.2)

Left camshaft control actuator or circuit (119 engine)
Right camshaft control actuator or circuit {119 engine)
Camshah control actuator or circuit (104 engine)

Cold start valve (CSV) or CSV circuit {KE5.2)

Automatic transmission {AT) shift point relay or circuit
Injectors or injector circuit

Data exchange between KE and EZ control units (KE5.2)
Electrenic control module (ECM)

Coalant temperature sensor (CT8) or CTS circuit (KES.2)
13t gear relay (LH4.1)

Caglant temperature sensor (CTS) or CTS circuit (KE5.2)
Immobiliser system fault {LH4.1)

Air temperature sensor (ATS} or ATS circuit (KE5.2)

MKV resistor (engine coding plug, KE5.2)

Coolant temperature sensor {CTS) or CTS circuit {(KE5.2)

Bosch LH4.1 base module

Fiash/
FCR code
1

5

16

17

Description

No faults found in the ECM. Proceed with normal
diagnostic methods

Maximum permissibie temperature in module box
exceeded

Electromagnetic air conditioning compressor clutch
biocked

Pely-V-belt slipping

Voltage supply for slectronic control module (ECM) {(N3/1)
interrupted

Voltage supply for electronic control module (ECM} {N3/1)
interrupted

Volage supply for fuel injectors interrupted {alternative
code)

Voltage supply for accessory eguipment control modules
interrupted

Vollage supply for ABS (anti-lock brakes) control module
(N30} or ABS/ASR [(anti-lock brakes/traction controf)
control module {N30/1)

Automatic locking differential {ASD) control module
{N30/2) interrupted (alternative code)}

Vollage supply for automatic transmission kickdown
valve (Y3) imerrupted

Voltage supply for electromagnetic air conditioning
compressor clutch (A9K1) interrupted

Voltage supply for module box blower motor (M2/2)
intarrupted

Bosch LH4. 1 diagnostic module

Flash/
FCR code
"

DB W

o -4 o

Description

No faults found in the ECM. Proceed with normal
diagnostic methods,

Oxygen sensor [OS) or OS circuit, inoperative
Oxygen sensor (CS) or OS circuil, inoperative
Secondary air injaction, inoperative

Exhaust gas recirculation (EGR) valve or EGR circuit,
inoperative

icle speed control valve (ISCV) or ISCV circuit, inoperative
Ignition system defactive

Coolant tamperature sensor (CTS) or CTS circuit,
apan/short-circuit

Flash/ Description

FCR code

9 Air temperature sensor (ATS} or ATS circuit, open/shor-
circuit

10 Mass airflow (MAF) sensor or MAF senscor circuit, voltage
too high/low

11 TN (engine speed) signal defective

12 Oxygen sensor (O5) or OS circuit, opsn/short-circuit

13 Camshaft position sensor (CMP) or CMP circuit, signal
defective

14 Variable induction solenoid valve (VISV) or VISV circuit,
prassure too iow

15 Wide-open throttle, information defective

16 Closed throttle, information defective

17 Data exchange malfunction between individual control
modules

18 Adjustable camshaft timing solenod, open/short-gircut

19 Fuel injectors open/short-circuit or emission cantrol
system adaption at limit

20 Speed signal missing

21 Purge switchover valve, open/shert-circuit

22 Camshaft position sensor (CMP) or CMP circuit, signal
defactive

23 Variable induction solencid valve {VISV) or VISV circuit,
pressure with engine running too low

24 Starter ring gear segments defective

25 Knock sensor {KS) or KS circuit

26 Upshift delay switchover valve, open short-circuit

27 Coolant temperature sensor (CTS) or CTS circuit

28 Coolant temperaturs sensor (CTS) or CTS gircuit

Bosch KES.2 control module ]

Flash/ Description

FCR code

1 No faults found in the ECM. Procead with normal
diagnostic methods

2 Fuel pump relay or circuit

3 TN {engine spesed) signal interrupted

4 Oxygen sensor (0S) or OS circuit

5 Qutput for secondary air injection purnp control defective

6 Output for kickdown switch centrol defective

] Oxygen sensor (O3) heater or OS circuit, open

" Air conditioning {AC) compressor engagement signal
missing

12 QOutput for air conditioning (AC) compressor control
defective

13 Excessive air conditicning compressor belt slippage

14 Speed signal implausible

15 Short-circuit detected in fuel pump circuit

Bosch EZ-L ignition

Flash/ Description

FCR code

c1 No tauits found in the ECM. Proceed with normal
diagnostic methcds

02 Knock sensor (KS) or KS circuit

03 Coolant tamperature sensor (CTS) or CTS ¢ircuit

04 Manifold absolute pressure (MAP) sensor or MAP sensor
circuit

as Knock sensor {KS) or KS circuit

06 Camghaft position sensor {CMP) or CMP circuit

Q7 Knock sensor (KS) or KS circuit

g8 Automatic transmission

a9 Automatic transmission

10 Data exchange between KE and EZ control units

11 Ignition control

12 Vehicle speed sensor (V33) or V55 circuit

13 Throttle pot sensor {TPS) or TPS circuit

- =T
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Rash/ Description
FCR code
414 Throttle pot sensor (TPS) or TPS circuit
15 Ignition end stage fault
16 Ignition end stage fault
117 Vehicle speed sensor (VSS) or VSS circuit
118 Crank angle sensor (CAS) or CAS circuit
‘420 Electronic control module (ECM) or ECM circuit
il Manifold absolute pressure (MAP) sensor or MAP sensor
circuit
{2 Data exchange between LH and EZ control units
a Data exchange between LH and EZ control units
M Ignition fault Ne.1 cylinder
1% Ignition fauit No.5 cylinder
ki Ignition fault No.4 cylinder
ki Ignition fault No.8 cylinder
38 lgnition fault No.6 cylinder
439 Ignition fault No.3 cylinder
40 lgnition fault No.7 cylinder
41 Ignitien fault No.2 cylinder
Bosch Motronic 6.0/6.1
Flash/ Description
FCR code
1 No faults found in the ECM. Procead with normai
diagnostic methods
2 Coolant temperature sensor (CTS} or CTS circuit
3 Air ternperature sensor (ATS) or ATS circuit
4 Marifald absolute pressure (MAP] sengsor or MAP sensor
circuit
5 Throttle switch (TS) or TS circuit
B Thrattle pot sensor (TPS) or TPS circuit
7 Thrattle pot sensor (TPE) or TPS circuit
B Idle speed control valve (ISCV) or ISCV circuit
g Oxygen sensor (OS) or O3 circuit
11 Oxygen sensor (OS) or O8 circuit
13 Oxygen sensor (OS) ar OS circuit
14 Injectors 4 cylinder Nas. 1 and 4
15 Injectors 4 cylinder Nas. 2 and 3
20 Oxygen sensor {O8) or OS circuit
4l Ignition primary circuit, cylinders 1 and 4
22 lgnilicn primary circuit, cylinders 2 and 3
24 Engine spead signal or circuit
26 Octane encoding or circuit
27 Engine speed signal or circuit
1 28 Vahicle speed sensor (V58) or VSS circuit
2 Variable induction solencid valve (VISV] or VISV circuit,
prehsating ralay or circuit
0 Fuel pump circuit
kil CO adjuster or CO circuit
36 Carbon filter sclenoid valve {CFSV} or CF3V circuit
37 Automatic transmission (AT)
49 Electronic control module (ECM)
PMS (Siemens)
Flash FCR Description
code code
01 - Na faufts found in the ECM. Proceed with normal
diagnostic methods
02 02 Coolant temperature sensor {CTS} or CTS circuit
02 ao Coolant temperature sensor {CTS) or CTS circuit
02 01 Coolant temperature sensor {CTS) or CTS circuit
03 03 Air temperature sensor (ATS) or ATS circuit
03 04 Air ternperature sansor (ATS) or ATS circuit
04 06 Manifold absolute pressure {MAP) sensor or MAP
sehsor circuit
04 05 Manifold absolute pressure {(MAP) sensor or MAP

sensor circuit

30
30

36
37
43

HFM

Flash
code

00
Ad

AS
EB

FCR
code
Qo2
Qa3
004
a05
coB

007

Description

Throttle pet sensar (TPS) or TPS circuit
Throttle pot sensor (TPS) or TPS circuit
Throttle pot sensor (TPS) ar TPS circuit

Idle spead cantral valva (ISCV) or ISCV circuit
Idle speed cantrol valve (ISCV) or ISCV circuit
Idle speed control valve (ISCV) or ISCV circuit
Idie speed cantrat valve (ISCV) or ISCV circuit
idle spead cantral valve {ISCV) or ISCV circuit
Gxygen sansar (08) ar QS circuit

Cxygen sensor (0S8} or QS circuit

Oxygen sensar (OS) or OS circuit

Cxygen sansar (OS) ar G5 circuit

Oxygen sensar (OS8) ar QS circuit

Cxygen sensor (O8) or OF circuit

Cxygan sensor (O8) or OS circuit

Injectors (4-cylinder} numbers 2 and 3
Injectors (4-cylinder) numbers 1 and 4
Injectors {@-cylinder} numbers 1 and 3
Injectors {4-cylinder} numbers 2 and 4
Oxygen sensor (OS) or 08 circuit

Oxygen sensor (O8) or 08 circuit

Cxygen sensor (OS) or OS circuit

Oxygen sansor (OS) or OS circuil

Ignition primary circuit - eylindars 1 and 4
Ignition primary circuit - cylinders 1 and 4
lgnition primary circuit - cylinders 1 and 4
lgnition primary circuit - cylinders 2 and 3
lgnition primary circuit - cylinders 2 and 3
Ignition primary circuit - cylinders 2 and 3
Engine speed sensor or circuit

Enging speed sensor or circuit

MKV {engine coding plug)

MKY {engine coding plug)

Tachometer circuit

Tachometer circuit

Vehicle speed sensor (VSS) or VS5 circuit
Vehicle speed sensor {VSS3) or V3§ circuit
Variable induction solenoid vatve (VI8V} or VISV
circuit, preheating relay

Variable induction solenoid valve (VISV} or VISV
circuit, preheating relay

Fusl pump circuit

Fuel pump circuit

Carbon filter solencid valve (CFSV) or CFSV circuit
Carbon filter solencid valve (CFSV) or CFSV circuit
Automatic transmission {AT)

Electronic control module (ECM)

Description

Ne faults found in the ECM. Proceed with normal
diagnostic methods

Coolant temperature sensor (CTS) or CTS circuit,
short-circuit

Cootant temperature sensar (CTS) or CTS circuit,
apen-gircuit

Caolant temperature sansar {CTS) or CTS circut,
implausible signal

Coolant temperature sensor (CTS) or CTS circuit,
loose contact

Air temperatura sansar (ATS) or ATS circuit,
shaort-circuit

Air temperature sensor (ATS) or ATS circuit,
opean-circuit
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Flash
code
3

4

qth cnin Y

=]

FCR
code
[¢[a}:}
009
010
011
D12
013
014
015
016
017
[oak:}
me
020
021

023
024

025
029

030

065
0686
067

068
069

070

Description

Air temperatura sensor (ATS) ar ATS circuit, loose
contact

Mass airflow (MAF) sensor ar MAF zensor circuit,
implausibly high signal

Mass airflow (MAF} sensor or MAF sensor circuit,
open-circuit

Throttle switch (TS)

Throttle switch (T3), closed

Throttle switch {TS), locse contact

Throttle pot sensor (TPS} or TPS circuit,
implausibly high signal

Throttle pot senser (TPS} or TPS circuit,
implausibly low signal

Throttle pot sensor (TPS) or TPS circuit, loose
contact

Throttla pot sensor (TPS) or TPS circuit,
implausibly high signal

Throttle pot sensor (TPS) or TPS circuit,
implausibly low signal

Throttle pot sensor {TPS) or TPS circuit, loose
contact

Idle speed control valve (ISCV) or 1SCV circuit,
hottom control stop

Idle speaed control valve {ISCV) or ISGV circuit,
top control stop

Oxygen sensor {OS} or 08 circuit, voltage high
Oxygen sensor (OS} or OS circuit, cold or open-
circuit

Oxygen sensor [0S} or OS circuit, sensor voitage
implausible

Oxygen sensor ([0S} or OF circuit, heater current
low

Oxygen sensor [0S) or OS circuit, heater current
high

Oxygen sensor (OS) or OS5 circuit, heater short-
circuit

Caygen sensor (OS) or QS circuit, mixture lean
Oxygen sensor (OS) or 08 circuit, mixture rich
Injector No. 1, short-circuit

Injectar No. 1. open/short-circuit
Injactar Na. 2, short-circuit to positive
Injector No. 2, gpen/short-circuit to earth

2,

2,
Injector No. 3, short-circuit to positive
Injector Na. 3, open/short-circuit to positive
Injectar No. 4, shart-circuit to positive
Injector No. 4, open/short-circuit to positive
Oxygen sensor {OS5) or OS circuit
Oxygen sensor (O8] or OF circuit
Oxygen sensor {OS) or OS circuit
Oxygen sensor {0S) or 08 ¢ircuit
Oxygen sensor {0S) or O8 circuit
Oxygen sensor {0S5) or OS circuit
Ignition coil, No. 1 cylinder misfire or circuit
Ignition coil, No. 4 cylinder misfire or circuit
Ignition coil or circuit, current net reached
Ignition coil, No. 2 cylinder misfire or circuit
Ignition coil, No. 3 cylinder misfire or circuit
Ignition coil or circuit, current not reached
Crank angle sensor (CAS) or CAS circuit
Crank angle sensor (CAS) or CAS circuit
Crank angle sensor (CAS) or CAS gircuit
Camshaft position {CMP) sensor or CMP sensor
circuit
Electronic control module (ECM)
Electronic control module (ECM)
RPM sensor or circuit

Flash
code
27
28
28
29
29
30
32
32
33
33
34

36
36

aa
a8

43
49
49

50

Bosch KE3. 1-Jetronic,
KE3.5-Jetronic, KE5.2-Jetronic, LH4.1-Jetronic

Duty
cycle %
0%
0%
10%
20%
20%
30%
40%
50%
509%
60%
60%
70%
80%
80%
80%
B0%

20%
0%
100%
100%

FCR Description

code

o7 RPM sensor or circuit

072 Vehicle speed sensor (VSS) or VSS circuil, sig
not recognised

073 Vehicle speed sensor {(VSS) or VS5 circuit, signl
impilausibly high

074 Variable induction solencid valve {VtSV) or VISV
cirguit, heater relay or circuit

075 Variable induction sclenocid valve {VISV) or VI8
circuit, heater relay or circuit

076 Fuel purmnp relay or circuit

079 Knock sensor {(KS) 1 or circuit

0BD Knock sensgar {KS) 2 or circuit

0Bt Ignitipn timing, maximum retardation at No. 1
cylinder

082 Ignition timing. variation in cylinder firing point
greater than &

083 Knack sensar (KS) control circuit in ECM

084 Oxygen sensar (0S) or OF circuit

086 Carbon filter solenoid valve (CFSV) or CFSV circut

087 Carbon filter solenoid valve (CFSV) or CFSV clrcukt

088 Automatic transmission (AT) or AT circuit

089 Camshaft timing actuator, short-circuit to postive

090 Camshaft timing actuator, open/short-circuit to
earth

™ Nao starter signal, terminal 50

107 Dwall angla cantra! at ignition output stage

110 Electronic contral module (ECM), supply voliage
implausible

111 Electronic control module (ECM), supply voitage
low

112 Electronic control module (ECM)

113 Electronic control module (ECM)

114 Incorrect electronic control module (ECM) cading,
from 01/94

115 Incorrect electronic comrol module (ECM) coding,
from 01/84

116 Infra-red control unit signal from 12/94

117 Attempt to start when infra-red locking system

locked, from 12/94

Description

Oxygen sensor {OS) or OS5 circuit

Self-Diagnosis connector (non-cat vehicias)
Throttle pot sensor (TPS) or TPS circuit

Throttle pot sensor (TPS) or TPS circuit

Injectors or injectors circuil (LH4.1)

Coolant temperature sensor (CTS) or CTS circuit
Airflow sensor (AFS) or AFS circuit

Oxygen sensor signal (cat vehicies)

tnput signals ck

Vehicle speed sensor (V55) or V38 circuit
Camshaft position sensor (CMP) or CMP circuit
Engine speed signal

Air termperature sensor (ATS) or ATS circuit
Barometric pressure sensor (BPS) or BPS circuit (KE3.5}
Drive engaged (KE5.2)

CAN signal {| H4.1) - communicaticn between system
computers

Pressure actuator (KE5.2)

Safety fuel cut-off active (LH4.1)

Oxygen sensor (OS) or OF circuit

Electronic control module (ECM) (non-cat vehicles)

[ - LA ]
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