07.1-1120 Testing electronic d system (EDS)

Preceding work: Qperation ng. of operation texts and work units or standard texts
and flat rates: 07-1120

A. Engine 602.96, : Faderal Model Year 1987
B. Engine 603

ngines 602.96 and 603.96, Models 124 and &

. Eng
Engines 602,967 \

gines 602.96 and 603.96, Models 124 and 201 Basi

( E>a$ﬂmmWMWM‘WWM'vWER

Engine 603.971, Model 140 @& Model Year 1992

....... N e
)

.....................................

Test conditions

o Coolant temperature

o Air conditioner: QFF

o Selactor lever position " P

o Fuse at overvoltage protection relay or base
module (engine 603.971) in order

L 5 &

approx. 80 °C

overvoltage protection between contacts 1
and 5 or engine 603.971 battery voltage
approx. 12 V at control unit between
contact 1 and contact 14.

Note engine 603.971

Before reading the stored faults by means of the
pulse output, the battery must on no account be
disconnected, base module and EDS control unil
(N39) must on no account be unplugged.

e
b L
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Special tools

Nz

|
|
|

Commerclally avallable tools

124 589 00 21 00

Designation

@. . make, order no.

Multimeter

Sun, DMM-&

Digital te

Sun, EMT-1019/Master 3

™,

Sun, MEA 1500

Al

Sun, DIT 9000, DMA1000

ast, 3610-MB
Hearmann 421, MO941, DGO

Bosch, MOT 002.01, MOT 103, 301/401

Y distributor

Lambda control tester
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Bosch KDJ
Hermann L 11
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1074

4-8889H
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Test cable
shop-mad

Test cable (X11)

Pin assignment of test socket
Position 3 to jack 6
Position 4 to jack 2
Posgition & 10 jack &
Position & to jack 3
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POT-0487-37

Hoope of parts

Position Dasignation Part no. Quantity/dimension
1 Test socket 123 545 00 26 1
2 Jacks 001 545 28 26 3

v >

Cable

ar
Gormmercial

Length as

per drawing

3 Terminal, red Commercial 1

4 Termninal, black Commercial 1

5 Connector Commercial 2 4.8 mm
6 | Connector Commercial 25 4 mm
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A. Engine 602.96, Model 201 @s» Federal Model Year 1987

a) Short-test
b) Testing components
c) Testing electronic idle speed control

a) Short-test

Iy

1

PN-0029-67

Digital tester (001) and pulse counter (021) ..... connect, disconnect.
Lambda control tester (012) ........ e connect to battery (G1) and test
' connector (X92).
Connect, disconnect, press 100 % IR switch.
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Contact box (004)

Vacuum tester (019)

Digital tester (003)

Fuse at overvoltage protection (K1/1)

Selector lever ... ...

Air conditioning/automatic climate control

Engine

1™ .

LONNEBC

™.

tor "a”

Connector "a”

RA 07.1.1042--1120/%

e 0w

“ e

connect, disconnect with test cable (002) to

EDS control unit (N39).
connect, disconnect with Y distributor at ARF
valve.

connect to contact box (004), disconnect.
test,

move into position "P".

switch off,

bring to operating temperature (coolant
temperature to 80 °C).

Note

Whaen performing the test work, the air intake
hose betwean the air flow sensor and exhaust
gas turbocharger must be fitted, otherwise no
signal will pass from the air low sensor to the
» control unit (N39).

hold approx. 1 second to battery ground 100 %
readout.

ftake off

0 % readout, no fault in system.

Readout fluctuates, fault in system (refer to

troubleshooting table).
Note
One pulse = 0 % - 100 % - 0 %.

The number of pulses indicates which electrical
component is faulty.

Fepeat test until there are no further pulses
e ‘y'l:!?‘(.' .




Troubleshooting table

Fault readout Component or circuit not operating
1 Engine speed sensor (L3)
2 Control rod travel sensor (L.7)
3 Aijr fio r notentiometer (B2/1) elactrical faults
4 Altitude sensor (B18)
51 Exhaust control circuit, electrical and mechanical faults

ust gas recirculation valve ARF (60)

a. Exha

b. Vacuum transducer (Y31/1)
¢. Air flow sensor (B2/1)
] Coolant ternperature sensor (B11/4)
9 Intake air temperature sensor in air flow sensor (B2/1a)
10 Reference resistor (R18/2) exhaust gas recirculation (ARF)
11 Resistance trimming plug (R18/1) idle speed control (ELR)

1) Hold readiout only at 1200/min for at least 5 seconds, otherwise no readout.

Double connector of ELR solenoid Y22 ........ disconnect and fit on again (at least 3 seconds).
Engine speed increases briefly.

Engine ....... ..., run engine at approx. 1200/min and approx.
250 mbar. Briefly apply full throttle. Vacuum
drops to 0 mbar.

Enging ......cuiiii it switch off.

ARF valve ... e e pressurize ARF valve with approx. 300 mbar
vacuum. ARF valve is heard to close.
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b) Testing components

Fault readout ”1”

Testing engine speed signal T \
Connect multimeter to test r.:mmw"n;»r (X92)

- )y ’ . " :4‘._ "" \ \
jacks 1 and 2. Press button "V ~", Engine - N\ \
RN, \ 7
idling. ‘ v L :
1'

\ \
O\ III."III' 2\
\ l
\ \
Readout: >2.8 V~ w:ii <

-ﬂu -“ﬂ 5\\ .\n

| ‘ N il
WS “‘,:" "‘“*:J \ | Wss!‘l
»wﬂmw-,~v.%

,ﬂ\

\
@ ‘ll!.l' 4"

'"*:!'ll

<
4-l.,~. N RN ' )
Voo \ RN RN 2

Yas No o ,5:;! Z .‘.:i:u;. p 2
l..g..b \I A .. i, P ’__,,,.-- Py

,4('!'.1l'~‘~}nlll! ,4‘ e p

RS
W

End of test

v

Engine switched off. Separate plug connection A
X62). Connect multimeter to speed sensor ’
plug connection (X62) and press button "Q".
Test resistance.

@.. 7

Vi 1' ;"
!'[",,

Readout: 0.4-2.5 k{2 -

Yes No

S SN
/
\\,"' d ""\

f‘ 4" o"‘l

f
K.

%
" r | ““,.f y o
\ / / ’
Replace starter ring gear speed \ VAR

sensor (L.3)

End of test
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Connection as above. Press button "V =",
Engine idling.

. 4 15',4’....,‘

Voltage rises as engine speed rises

Yes No

Examine starter ring gear speead
sensor (L3) for dirt deposits and metal
chips, clean if necessary.

' |

End of test
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Fault readout ”2"

Testing control rod travel sensaor (L7)
Engine switched off. Turn anti-twist lock

{arrow) counter-clockwise and detach

Wl ARy { J. l:.-- il
connector on the injection pump. Press "“_ ’lq\ ﬂwwt;ﬁ \sisgiééiiES:gz:
. vy . s
multimeter button "". Test resistance AN A\ Wﬂm%u
)\
) jm g\
", "|1 \) \\\

according to drawing.

als 1 and 2 = approx. 262
Tarminals 1 and 3 = approx. 2 XY
Terminals 2 and 3 = approx. 50+ 2 Q
Yes No

wL

Renew injection pump.

w ‘||'r ",l"
/ ﬂ
. I’! '!" ’,u’
ngine switched off. Ignition on TWW"Mm-«
- ) R
ross multimeter bution "V=". Measure A l HWV
I
voltage between the jacks 1-2. ,-”'h

nmmmml‘
l 'n

Readout approx. 10 volts

PO7-0475-13

Yeos No

I

Rectify interrupt according to wiring

Renew control unit (N39). /
| L
W ] Y \ .,
(. ‘hd ’} .““1
End of test N

P07-0476-13
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Fault readout opening

Testing airflow sensor potentiometer

(Bx2/1)

Engine switched off. Detach connector (arrow)
from airflow sensor. Multimeter button "Q”.
Measure resistance between jacks 1 and 3 on
airflow sensor.

Readout:

airflow sensor plate
in idle position = approx. 50-200 Q
airflow sensor plate

fully deflected = approx. 560-1100 €

~~ Ii i‘
"\
n
\,

")
All

R \,: \\
I .\‘l’! }ﬁ]

Yas No

v

‘ Examine airflow sensor plate for sase
of movement and fouling. Renew
airflow sensor if nece

N

! v

Engine switched off ignition: CNL Press
mulimeter button *V = *, Measure voltage
between jacks 1 and 2 or 2 and 4, resp.

Readout: approx. 5 volts

POT-0477-13

Yes No

!

Rectify interrupt according to wiring
diagram
Renew control unit (N39)

W "‘1’

End of test

Note

If airflow sensor removed, also perform
"Testing air temperature sensor (B2/1a)”
(Fault readout 9).
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Fault readout 74>

Testing altitude sensor (B18)

Engine switched off. Ignition key w‘|r1| |;:><::»:5;1’|‘l:in::>m|
72", Press multimeter button "V =". Measure
voitage between jacks 1 - 2.

Readout: approx. § volts

Yes No

o’ ‘ .
Py qk]
LR e
W

Fectify interrupt according to wiring
diagram.

Henew control unit (N39) i

/.

nex

w

Renew altitude sensor.

End of test

PO7-0479H-185
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Fault readout ”5”

Testing exhaust control circuit

a) Test ARF valve (60) when engine not
running

Pressurize ARF valve approx. 300 mbar
vacuum, Detach vacuum line.

ARF valve is heard and felt to close.

Yes No

Remove ARF valve and pressurize
vacuum tester with approx. 520 mbar.

ARF valve rises approx. 5 mm off its
seat (end stop).

Detach vacuum line. ARF valve must
be heard to close.

if one of these test steps is not
reached, renew ARF valve.

POT-0468-13

' !

End of test
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b) Testing vacuum transducer (Y31/1)
Connect vacuum tester with Y distributor to
vacuum transducer (Y31/1). Connect
multimeter with test cable to transducer
(Y31/1). Press button "A”. Increase engine
EwmﬂmMWmmmnmwmmmwnwnmw

Ensure that connector of vacuum transducer
(Y31/1) is corractly connected.

ram for specified values.
ar = 400-500 rmA

Refer to di
Example: 250 mb

Current at vacuum transducer
0 mA too low too high

W

Check that air admission line (black)
and filter are clear.

V' 'V
Check that supply line (blue) is clear.
"

Check whether there is an
interruption in vacuum line
(white/purple/brown) between
transducer and ARF valve. I vacuum
line and vacuum are in order, renew
vacuum transducer (Y31/1).

\ ] *$

End of test
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| Engine switched off. Glow start switch in

| position "2”. Detach double connector on ARF
vacuum transducer (Y31/1), and measure
voltage with multimeter button "V ="

Readout: approx. 12 volts

“‘"“"“ﬁh \\::?”\\

RN
‘!\~ n...n... ‘f, ri|||! "} ....~ ~~|‘5\§ ;‘.::n
oo N 1 l
Yos No RN\
\ ~\ ~. “
\~ .., \. "W
NN J

.F“n»

l[ ]?l\. (LRI SRR

v
| Rectify interrupt according to wiring
diagram. Renew control unit (N39), if
NBCeSSary.

End of test

v

Connect vacuum tester with Y distributor to
ARF valve (60). Take reading of vacuum at
B50/min. Accelerate briefly, vacuum drops.

ah <.,':

)

) lnh!

1'
N\

Yas No

v

HRenew vacuum transducer (Y31/1).
Check mechanical operation of air
flow sensor (B2/1) (refer to section
"¢"). If these components are in
proper order, renew control unit
(N39).

| T

End of test
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Mechanical check of air flow sensor
(B2/1).

| Check ease of operation of air flow sensor
 flap. Air flow sensor flap must not stick.

Yes

No

}

Renew air flow sensor (B2/1).

End of test
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Fault readout ”8”

Testing coolant temperature sensor

(B11/4)

Engine switched off. Detach connector at
coolant temperature sensor. Test resistance to
ground with multimeter position "Q".

Refer to diagram of "c¢oolant temperature
sensor and intake air” for specified value.

Yes No

|

Q

L

P2T-0145-13

!

Renew temperature sensor (B11/4)

' !

Test voltage at 1-pin connector (arrow) with
multimeter in position "volts”.
Ignition: ON.

Readout: approx. 5 volts

Yeas No

Rectify interrupt according to the
wiring diagram. Renew control unit
(N39).

POT-2472-13

w I

End of test
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Fault readout 79"

Testing air temperature sensor (B2/1a)
Engine switched off. Detach connector (arrow)
from air flow sensor. Multimeter button " Q.
Test resistance according to table.

’

Refer to diagram for specified value.

Yes No

|

Renew air flow sensor.

|

End of test

Coolant temperature sensor and ntake alr

PO7-0480-13

Temparature in °C Fesistance (L 10%) Voltage in V (£ 10%)
20 2.5 kS 3.85
30 1.7 k§2 3.47
40 1.18 k2 3.05
50 833 O 2.63

60 600 Q2

70 | | 440 ©

80 327 Q 1.5
90 243 Q 11.22
100 185 Q 10.99

i RA 07.1.1042-1120/17



Fault readout 10"

Testing reference reslstor (R18/2)

Detach reference resistor. Switch off engine.
Ignition: N, Prass multimeter button "V ="
Check voltage.

Readout: approx. 5 volts

Yos No

V' 'r

I']
K- ’ ' “
?’ ,.
& ;‘ ’ "‘ :| "
%”‘“;/\ ““Wﬂb"
‘~~=EE~'1“"’ " \\ N
1. ‘ ‘4 4 '
1,: // \ ____________ Ve L...!u.!‘
/i 7
.
g !‘/ /
’,!“ ’!’ ,!'
/ /
/ /
4“‘ /
!” / ‘
/ // . \ \
/ 4"’ N / ..................... \\
/ W M f SN
/ ", ,“ ‘ ..... \
/ 7N \
/ 7 \
/' /? |43
/ Y -l /
4
/ / /
£ 4 / POTTINS

tify interrupt according to wiring
diagram.

Renew reference resistor (R18/2).

W W

End of test

Note
When renewing Hunlm|Mm«muvm| tor (R18/2),
fit onty plug with an identical part no.

apiiliipn — BA 0711042112018
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Fault readout 11"

Testing ELR resistance trimming plug
(R18/1)

Detach resistance trimming plug. Engine
switched off. Ignition; ON. Press multimeter
button "V =", Check voltage.

Readout: approx. 5 volts

Yeos No y p e\ y "?E:féi;;ii;i;:f:l‘w:' ‘:.
74 T =\
4 ,,:;;;,;:-1“\ “ R N
d Uﬁ M | |

1 Rectify interrupt according to wiring
diagram. Renew control unit (N39).

v

Renew ELR resistance trimming plug.

I _

End of test

A st
M >

Note L
The resistance trimming plug ELR (R18/1) is PoO7-0482-13 |
installed in position "4".
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¢) Testing electronic idle speed control

Testing idle speed control

Engine idling. Detach double connector
(arrow) at actuator (Y22) for at least 3 s and fit
on again.

When connecting, idling speed briefly
increases.

Yes No

Briefly (max. 3 s) apply battery
voltage {approx. 12 V) to actuator
(Ya2).

Note:

Actuator (Ya22) is damaged if battery

voltage is applied for longer than 3 .

Engine spead increases.

Yes No

Renew actuator.

|
|
W 4

Engine idling. Detach double
connactor (arow) at actuator (Ye2)
and measure voltage with multimeter
button V™.

Measure voltage.

Display approx. 12 volts

Yes No

Test resistance trimming plug
E

R (R18/1).

Rectify interrupt according to
wiring diagram.

Fenew EDS control unit (N39), if
Nece

SSArY.

v  /

qiiiie  RA 07.1.1042-1120/20
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Engine idling. Detach double connector at
actuator (¥Y22). Test idling speed.

Specification: 620 + 40/min

Yes No

Set idling speed. Slacken locking nut ____“K
(arrow) for this step. ey

v l

End of test

MOT-2628-13

Setting idling speed by means of
resistance trimming plug (R18/1)

tf complaints are received regarding idling,
idling speed can be altered.

The positions of the resistance trimming plug
are listed in the table below.

Position of resistance | ldling speed
trimming plug rpm

1 610+ 20
630 £20
650 £20
680 £20
700 £10
720 +20
740 £ 20

~Njojojsajin
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B. Engine 603.96, Models 124 and 126 Gs» Federal and California

Model Year 1986/87

a) Short-test
b) Testing components

c) Testing electronic idle speed control

a) Short-test

]
- L= 1) (e . |

T X
..4!I!E;Ifl..l

X 92

POT-0034-57

e RA 07.1.1042-1120/22




Digital tester (001) and pulse counter (021) ..... connect, disconnect.

Lambda control tester (012)  ............... connect, disconnect to battery (G1) and with
adaptor to test connector (X92).

Contact box (004) . ... e connect, disconnect with test cable (002) to
EDS control unit (N39).

Vacuumtester (019) ........ ... it connect, disconnect with Y distributor at ARF
valve.

Digital multimeter (003) .................. connect, disconnect to contact box (004).

Fuse at overvoltage protection (K1/1) ......... test

Selectorlever .......... .0 move into position "P”".

Air conditioning/automatic climate control . ... .. switch off.

ENging .......cniiiiiiinninniiiannans bring to operating temperature

{Coolant temperature approx. 80 °C)

Note

When performing the test work, the air intake

hose between the air flow sensor and exhaust
gas turbocharger must be fitted, otherwise no
signal will pass from the air flow sensor to the
control unit (N39).

Connector "a” . ... ... i hold approx. 1 second to battery ground;
100 % readout.
Connector ™a” ..........cccon... e take off;

0 % readout, no fault in system. Readout
fluctuates, fault in system (refer to
troubleshooting table).

Note
One pulse = 0% - 100 % -0 %

The number of pulses indicates which
component is defective.

Repeat test step until no further pulses are
displayed.
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Troubleshooting table

Fault readout

Component or circuit not operating

1

Engine speed sensor (L.3)

Control rod travel sensor (L.7)

Air flow sensor potentiometer (B2/1) electrical faults

Altitude sensor (B18)

i jwin

Exhaust gas control circuit, electrical and mechanical faults
Exhaust gas recirculating valve ARF (60)

Vacuum transducer ARF (Y31/1)

Air flow sensor (B2/1)

Test recirculating air valve (137b)

Test vacuum transducer, recirculating air valve (Y31)

caoow

8

Coolant temperature sensor (B11/4)

9

Air terperature sensor in air flow sensor (B21a)

10

Reference resistor (R18/2) exhaust gas recirculation (ARF)

11

Resistance trimming plug (R18/1) idle speed control (ELR)

1) Hold readout only at 1200/min for at least 5 seconds, otherwise no readout.

Double connector ......

................. connect, disconnect to ELR actuator Y22 (at

least 3 seconds).

Engine speed increases briefly.

Engine .........cc0iiiiiiiii i run at approx. 1200 rpm and set approx.
250 mbar vacuum. Briefly apply full throttie.
Vacuum drops to 0 mbar.

Engine switched off, pressurize ARF valve . .... with approx. 300 mbar vacuum and pull off

wiiin  RA 07.1.1042-1120/24
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b) Testing components

k1"

giid

| Testing engine speed signal

\
(EIJ}I\,“\
::".

Ib ‘tnu

r'iE'

| Connect multimeter to test connector (X29/4)
| jacks 1 and 2. Set multimeter to "V~".
Engine idling.

| Readout: >2.8 V~

Yes No

v
PBR- 25N 1.

End of test

Engine switched off. Separate plug connection

(*62). Connect multimeter and press button

"Q". Test resistance. p

(.::. WI.I;‘ y
e ... alll
Jf
Readout: 0.4-2.5 kQ ) Y l
W-‘
: ) l !l‘ll i|! l iili
Yos No NP "l
y !n.‘¢ “”“
::-' > l'
v
- 4” !f““l”
Renew speed sensor (L3). ) J 7
‘A!/ ‘{U A ::.\:,: BT3B 13
W

End of test
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Multimeter connection as above. Press button
"V~7. Run engine at idling speed.

Readout: >4 V-~

Voltage increases as e

ine sneed inor
1€ speed Inct

d
n

es NO

Examine speed sensor for dirt
deposits and metal chips, clean if
necessary

v v

End of test
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Fault readout 2"

Testing control rod travel sensor (L.7)
Engine switched off. Turn anti-twist lock to the
left (arrow). Detach connector on the injection
pump. Press multimeter button " Q".

Tast rasistance.

Readout:

Terminals 1 and 2 = approx. 25+2 Q
Terminals 1 and 3 = approx. 25+2 Q
Terminals 2 and 3 = approx. 50+ 2 Q

~

POT-2430-13

Yeos No

Renew injection pump.

; !

Engine switched off. ignition on. Press button
"V=" on multimeter.

Test voltage between terminals 1 and 2 on
control rod travel sensor.

Readout approx. 10 volts

PO7-0475-13

Yeos No

I

Rectify interrupts according to wiring
diagram.

Renew EDS control unit (N39) if
necessary.

! !

End of test

Note
Renew EDS control unit, if fault readout "2"
continues to be displayed.
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Fault readout "3”

Testing air flow sensor potentiometer
(B2/1)

Engine switched off. Detach connector (arrow)
from air flow sensor potentiorneter. Press
multimeter button "¢ 5tance

", Measure resis
between terminals 2 and 3 on the air flow
potentiometer.

Specification:
Air flow sensor plate
in idle position = approx. 50-200
Air flow sensor plate
fully open = approx. 560-1100 £
Yes | No

V' 'V

Examine air flow sensor plate for dirt
deposits and signs of jamming.
Renew air flow sensor potentiometer
if necessary.

-n” . N \v
y . W,
~._ ]D 'lr ™ “\ || |-|y 'I 1| ..':l \\ \ \\
N ., 4 ’l j l,
£ i )

'4: )
/ 4”'!1'»

% n.' |’ ‘
l ', l ' ’
i, ,I M ’!
t.n::"" ‘J |||||||||||||||||
J ‘,

/
/
/

{l ‘ ....... 4’ '/
) 7 "~:;.~ / /
N

; ]’l

) IE\ |d )/ / A
( \ o/ 7/
U! ‘ ~‘ s /

E !’!’ ‘l '“.‘ “ ,’ g / l;[“ /

‘ ..~. ‘;' I'NEFI ~270-13

v v

gnition: ON. Press
. Measure voltage
and 4,

Engine switched off.
muitimeter button "V:="
between terminals 1 and 2 or 2
respectively.

Readout: approx. § volts

(C | \,
\. adh bl "

Moo’

!”" 2 A \
......................... ’ '""i"""""'l:"|||'.) !"m"» . '
o "‘1. \ '
\ |hl|||u ) ]H 1[1|||.,,....’,, ......

"n. " ,!

POT-0477-13

Yes No

Rectify interrupt according to wiring
diagram.
Renew control unit (N38).

v '

End of test

Note

If air flow sensor potentiometer has heen
removed, also perform "Testing air
temperature sensor (B2/1a)" (fault readout 9).
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Fault readout "4”

Testing altitude sensor (B18)

Engine switched off. Steering lock in position
"2". Detach connector (arrow) from altitucle
sensor. Press button "V =" on muliimeter and
test voltage between terminals 1 and 2 on
connector for altitude sensor,

Readout: approx. 5 volts

Yos No

M

s

e — I,

H
Y POT-R481-13 E

Rectify line interrupt according to
wiring diagram. Renew EDS control
unit (N39), if required.

\ 4

Renew altitude sensor (B18).

| ,

End of test
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Fault readout ”5”

Testing exhaust control loop

a) Testing ARF valve (60) when engine
not running.

Pressurize ARF valve with approx. 300 mbar
vacuum. Detach vacuum line.

ARF valve closes audibly and detectably.

Yes | Mo

Ramove ARF valve and pressurize
with approx. 520 mbar with vacuum
tester,

ARF valve lifts approx. § mm off seat
(end stop).

Detach vacuum line. ARF must close
audibly.

If one of these test
achieved, renew A

steps is not
R valve.

ul“

|

End of test

apliiliipn  RA 07.1.1042-1120/30




p) Test ARF vacuum transducer (Y31/1)
Connect vacuum tester with Y distributor to
ARF valve (60). Connect multimeter with test

cable between vacuum transducer (Y31/1) and |

cable harness. Press button "mA”. Allow
engine to run and increase engine speed until
approx. 250 mbar is reached.

Note
Ensure that connector of vacuum transducer
(Y31 and Y31/1) is correctly connected.

| Refer to diagram for specified values.
Example: 250 mbar = 400 to 500 mA.

Current at vacuum transducer
0 mA too low too high

W

Check that air admission (black) to
car interior and filter are clear.

W

Check whether the vacuum supply
line (white/brown) is blocked. Check
whaether there is an interruption in
vacuum line (white/purple/brown)
between transducer and ARF valve.
Taest vacuum pump. ¥ vacuum lines
and vacuum pump are in orcer,
renew ARF vacuum transducer
(Y31/1).

. ﬂ
4
.,«';1 /f'

) ~~~~‘.1t«. s:l |» r’
\ \

~.~~..~~

.,
"
., ’ ™
" ] ."'~

POT-2462-13

W \ 4

End of test
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Engine switched off. Glow start switch in

position "2”. Detach double connector at "[‘ !l’ (j ”’ ™, Q\.‘
yy 4 B :“ Ny J " ™. ~~“~~ /e "-.“::‘~
vacuum transducer (Y31/1). Test voltage N Y/ _J ' I \J{k ) ;,]{ \
. . ™\ N poene \
2-pin plug connection with multimeter button TR (

1""“’“!-
Readout: approx. 12 volts y j\\\
e ::~ W
Yes N(:] ,4' .................... ..,\: } ':::I’ Ii AN
“l’ 4" ’ ‘! ]/J;/
Rectify interrupt in accordance with { POT-2452-13
wiring diagram. Renew EDS control
unit, if necessary.
:
# End of test
. p TGl i
Connect ARF vacuum transducer (Y31/1) with ‘ﬂr‘
Y distributor to ARF valve (60). Run engine at

1200/min and take reading of vacuum.
Accelerate briefly, vacuum drops.

1..1 ' ‘(‘!:][,, g
W’L B )

;”ri';!”}

\V Y4 Tl'-{
‘\ ! AR e R '~
N

a3
Yos No

A

7

|

(Y31/1). Check air ﬂow sensor (B2/1)
[ to determine whether it ¢ operates
property (refer to section "c”).
Renew EDS control unit (N39), if
necessary.

I

End of test
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not stick.

c) Mechanical check of air flow se
potentiometer (B2/1)

Check air flow sensor plate for ease of

movement and dirt. Air flow sensor plate must

Yes

No

Renew air flow
(B2/1).

sensor potentiometer

v

!

End of test

within 1 minute.

d) Testing recirculating air valve (137h)
Connect vacuum tester to recirculating air -
valve and apply a vacuum of 400 mb
vacuum must not drop by more

ar. The
than 50 mbar

Yes No
!JI]’
Renew circulating air valve (137h).
; '
End of test
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e) Testing vacuum transducer of
recirculating air valve (Y31)

Connect vacuum tester with Y distributor

between recirculating air valve (137b) and

vacuum transducer of recirculating air valve

(Y31). Connect multimeter with test cable to

vacuum transducer. Press buiion "mA”,

Test values at the following speed

l
'} \ 'n""!nlﬁi--.

Qno, mhar m
Sneed mé,
Idling speed | max. 60 0

approx. 1300 | approx. 00 ') | approx. 900
') refer to diagram

Test data in Vacuum not in | Current not in
order order order

v

End of test

W

Vacuum reading too high:
Check that the air admission line
(black) to car interior and filter is
clear.

Vacuum reading too low:

Check whether the vacuum supply
line (white/brown) is clear. Check i
whether vacuum ||||r‘|<i=» between
recirculating air valve vacuum
transducer (Y31) and recirculating air
valve is in order. If all the above-
mentioned components are in order,
renew vacuum transducer for
recirculating air valve (Y31).

I

End of test

W
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gine switched off. Glow start switch in
position "2”. Detach 2-pin plug connection at
vacuum transducer (Y31). Test voltage at
2-pin plug connection with multimeter in
position "V".

Readout: approx. 12 volts

Yes No

W

Renew vacuum transducer for
recirculating air valve (Y31).

Rectify line interruption to wiring
diagram.

Renew EDS control unit (N39) if
necessary.

!

End of tost
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Fault reaclout "8”

Testing coolant temperature sensor

(B311/4)

Engine switched off. Detach connector on
coolant temperature sensor. Test resistance to
ground with multimeter position " Q".

Q
Refer to diagram for specified values "coolant
ftormpearature sensor and intake air”. Test - 1.....!

rasistance at two lemperature measuring

points. Example: | | =
20 °C: 2.5 kQ 80 °C: 327 Q ?
) et
Yes No
PRT-O145-13

Renew coolant temperature sensor
(B11/4).

v

Ignition: ON. Test voltage at 1-pin connector
{arrow) with multimeter in position V.

',
y '~.

- 'r |||l’ 1 “IIII“'!L 1 &

................. ir.:::i,:, ....::“1““[
/
4" /[l!'i![!’ !:i'
Readout: approx. 5 volts / ,--,5,:»4‘“]:

\||'r

II; s 'l’
e \ ."n
,

Yeos No

Rectify line interruption.
Renew EDS control unit (N39) if
necessary.

' b

End of test

Coolant te sor and intake alr

nperature Se

Temperature in °C | Rasistance (& 10%) | Voltage i in V (£ 10%)
20 1 2.5 kQ 13.85

30 11T kG 13.47

40 1.18 kQ 3.05

50 833 Q 2.63

60 600 Q 2.22

70 440 Q 1.85

80 327 2 1.5

a0 243 Q 1.22

100 | 185 Q 0.99
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Fault readout 79"

\[ ngine «ummit( Ilns N 1I ¢ vﬂf I[':lrrl':zau"'l'l conr |1:!e(.:1lu|' lé..uuz:w)
from air flow sensor (B2/1). Connect

| multimeter and press button "Q". Test
resistance.,

Refer to table "coolant temperature sensor
and intake air” for specified value.

Yes No

Renew air flow sensor.

v !

End of test

Coolant temperature sensor and intake air

PO7-0480-13

Termperature in °C Resistance (1 10%) Voltage in V (£10%)
20 2.5 kQ 3.85

30 1.7 kQ 3.47

40 1.18 kQ 3.05

50 333 Q 2.63

60 600 Q 2.22

70 440 Q 1.85

80 327 Q 1.5

90 243 Q 1.22

100 185 Q 0.99
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Fault readout ”10”

Testing reference resistor (R18/2)
Detach reference resistor. Engine switched
off. ignition: ON. Press multimeter button
"V =", Check voltage.

Readout: approx. 5 volts

Yes No

I

h..

Rectify interrupt according to wiring
diagram.

v

Renew reference resistor (R18/2).

! '

End of test

Note
When renewing the reference resistor (R18/2)
fit only plug with an identical part no.
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i readout 117

Testing ELR resis
| (R18/1)

Detach ELR resistance trimming plug.
Engine switched off. Ignition: ON. Press
multimeter button "V =", Test voltage.

tance trimming plhug

Reacdout: approx. % volts

Yos No

:

tify line interruption in accordance
with wiring cdiagram. Flenew EDS
control unit (N39) if necessary.

W

\ "¢

i
o ||{ |‘||l"
l

| Renew ELR resistance trimming plug.

End of test

Niote
The | resistance trimming plug (R18/1) is
installed in position "4”.
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¢) Testing electronic idle speed control

Testing idle speed control

Engine idling. Detach 2-pin connector (arrow)
at actuator (Y22) for at least 3 s and fit on
again,

When connecting, idling speed briefly
increases.

Yes Mo

Briefly (max.
J& (approx.

3 s) apply battery
12 V) to actuator

(Y22).
MNote

The actuator is
appliad to the a

w-

longer than 3 s.

damaged if voltage is

1)

stuator (Y22) for

Engine speead increases.

Yos No

W

Renew actuator,

apliiiips  RA Q7110421120040
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Engine idling. Detach 2-pin connector
at actuator (Y22) and measure
voltage with multimeter, button "V,

Readout approx. 12 volts

Yes No

Test fuse for overvoltage
protection relay (K1).

Test lines for interrupt according
to wiring diagram.

Renew EDS control unit (N39) if
neces

sary.

I J v

Engine idling. Detach 2-pin connector {arrow)
at actuator (Y22).

Check idle speed.

Specification: 570 * 40/min

1|:."~ NV =: N w0 (/
S ek
Wy h"""'-~ 2

.......... Jll!U‘

POT-2430-13

Yes Mo

k—?“%ﬁ )

\ Nl ) ':
”"’ .|| “Il.l:‘\ \‘: ~||! ’” e

Q

Slacken locking nut and set idling

speed (arrow).

End of test
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Setting idle speed by means of resistance

trimming plug (R18/1)

If complaints are received regarding idiing, idle

speed can be altered.

The coded plug positions are listed in the table

below.

Position of resistance
trimming plug

Idling speed
rpm

570+ 20

590 £ 20

61020

630+ 20

650 £ 20

670+ 20

~N~NilojlolsalWINNE =

700 £20
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. Engine 603.96, Mode

a) Short-test

b) Troubleshooting plan ”electronic diesel
system”

c) ELR and ARF function

&) Short-test

pl Ye

"y 4
s (Co

Ar

1988

R 39
'e) J

lo21 j lm ”””;"ﬂ/ f/

ool s ,‘.,, 4

T L

X1

vz

POT- 003357

i RAQ7.1.1042-1120/43




Digital tester (001) and pulse counter (021) ..... connect, disconnect.

Lambda control tester (012) . .............. connect, disconnect to battery (G1) and with
: connacter (xX92).
Contactbox (004) ......................
vid (N0

SIALIGR T I >4 1
Vacuum tester (019) ....... ... ... ..., connect, disconnect with Y distributor at ARF
Digital multimeter (003) ........ ... .. .. ... connect, disconnact at contact box (004).
Fuse at overvoltage protection relay (K1/1) ..... test.
€

Selectorlever . ... ... i i i e move into position "P”.
Air conditioning/automatic climate control . .....  switch off.
Engine ......... ... i, e bring to operating temperature

(coolant temperature approx. 80 °(C).
‘ ! P )

Note
When performing the test work, the intake air

I g
hose between air flow sensor and exhaust gas

3

urbocharger must be fitted, otherwise no signal
will pass from the air flow sensor to the EDS
control unit (N39).

Connector ™a” . ....... ... i hold approx. 1 second to battery ground,
100 % readout.
Connector ™a” . ........ ..t take off.

0 % readout, no fault in system.
Readout fluctuates, fault in system (refer to
troubleshooting table).

if interruption in engine speed sensor
(L3) = constant readout = 100 %

Fault storec in system
Readout fluctuates and indicates stored fault.

Note
One pulse = 0 % - 100 % ~ 0 %

The number of pulses indicates which electrical
component is faulty and whether components in

the control circuit are faulty.

Repeat test step until no further pulse is
displayed.
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Troubleshooting table

Pulse readout Component/control loop
1 Ali functions ”in order”
2 Control rod travel sensor (L7)
3 Air flow sensor potentiometer (B2/1)
4 control unit (N39) altitude sensor
51 acuum transducer (Y31/1) or fault in exhaust control loop
6 S control unit (N39) internal power supply
7
8 Coolant temperatura sensor (B11/4)
9 Intake air temperature sensor (B2/1a)
10 Power supply
11 3 ELR actuator (Y22) or vacuum transducer
12 EDS control unit (N39) idle stage

1) Readout only at 1200 rpm for at least 5 seconds. Fault is not stored.

2) Readout only in case of shorl-circuit.

Refer to sections b, and ¢ for further tests.

2-pin connector on ELR actuator (Y22)

Engine

Engine
Pressurize ARF valve

iy  RA 07.1.1042-1120/45

Note indicated faults and rectify according to
troubleshooting schedule (section "b").

in

rasing fault memaory
i |;.usan1hc:mr ned after cornpleting repairs. Each
pulse displayed must be erased after
termination of the last deflection by connecting
pin "a” to battery ground for between
6 and 8 seconds.

"

detach and fit on again (for at least 3 seconds)
Engine speed increases briefly,

run at approx. 1200 rpm and set approx.
2560 mbar vacuum. Briefly apply full throttle.
Vacuum drops to 0 mbar.

switched off.
at approx. 300 mbar vacuum
ARF valve is heard to close.



b) Troubleshooting schedule in "electronic ciesel system”

Connection diagram contact box

N3G Q03

\ IIB! ’AIII(I(NII‘IHI‘ |y

AEAXER T XN X
X qit Q0 W ] 'Il [}
) l.l a @ ql ﬁ» !gb ['RR @

:Eilﬂl:[[][]ﬂ"]][[I]I::::::v;l::El[[][[][“[
005

002 28-pin cable hamess, 124 589 33 63 00

003  Muttimeter ) 31%1]
004 Contact box 124 589 00 21 00 l e
005 le 124 589 34 63 00 004

N39  EDS control unit

POT-O113-13

Test program with contact box Nl e
If the pulse readout is constant, first perform
Symbols for test instruments: test 3. If the specifiod value of a test

step, .g. step 7, is in order, it is then no longer
Contact box necessary to perform test step 7.1.
Lambda tester
Battery
Multimeter
Contact
- Pin
Pulse Test connection Operation/ | Specifi- | Possible cause/remedy
reacout requirement cation
1 1 - - - No fault stored
2 2.0 Ignition: QFF Renew control travel sensor
Control rod | 4 & | EDS control 60 +4 Q |or injection pump
travel unit dig- |
sensor (L.7) connected
2.1 ﬂ»'mmm. rrupt
| Gontrol rod | 4 6
travel
sensor (L.7)
o ‘;-’ >}
4 3
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Pulse | Test step/ Test connection Operation/ Specifi- Possible cause/remedy
readout | test scope requirement cation
] 2.3 -
Control rod | 4 Q) 9
travel
sensor (L7)
2.4 L7 Ignition: OFF [ 50 +4 Q | Renew injection pump
Control rod |2 —ww =@ .— 3 | Connector on
travel control rod
sensor (L.7) travel sensor
(L.7) detached
2.5 L7 25 +2 Q | Renew injection pump
Control rod | 2 e =@ e 1
travel
sensor (L.7)
2.6 L7 | Connectoron | <1 Q Cable interrupt
Cables 4 =@ »— 3| control rod
travel sensor
(L7) detached

3.0

Air flow
sensor
potentio-
meter (B2/1)

3.1

Air flow
sensor
potentio-
meter (B82/1)

Air flow

$ensor
potentio-
meter (B2/1)

Cable interrupt

.................................

aifiisis  RA 07.1.1042-1120/47

lgnition: ON
EDS control
unit (N39)
connected

........................

Engine idling

5 +085V

Air flow sensor
potentiometer (B32/1)
Cables

.............................................

EDS control unit (N39)

.............................................



Pulse | Test step/ Test connection Operation/ Specifi- | Possible cause/remedy

readout | test sc requirement cation

3] 3.3 Ignition: QFF 500~ Air flow sensor
Air flow ! 3 04 S control 1200 Q potentiometer (B2/1)
Sensor unit (N39)
potentio- disconnected:

maeter (B2/1)

¢ sitic ! Air flow sens
10 200 Q potentiometar (B2/1)

3.4

Air flow 3
Sensor

| potentio-
rmeter (B2/1)

3.5 Air flow sensor | 560 Air flow sensg

Air flow 3 %) 10 | plate fully 1100 2 | potentiometer (B2/1)
SENSor | deflected

potentio- Intake hose

meter (B2/1) tletached

) Cable interrupt

Connector on | <1
air flow sensor
potentiometer
(B2/1)
detached

Cables 10

sable interrupt

-~ .
5!; i!

3.7

Cables 24  wH{QFe y— 4

«

4 4.0 Y T Renew EDS control unit
(N39). Altitude sensor.
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Pulse
readout

yTHMNmMWMMWMM

Operation/
requirement

cifi

Possible cause/remedy

5 ‘ﬁhﬂ Engine approx.
- Vacuum 7 1 | 1200/min
transducer
(Y31/1) Vacuum at ARF Approx. 3.6 % Supply line
valve 250 mbar 0.2V (white/purple/brown) leaking
EDS control Air admission line (black)
unit connected blocked.
Air adrission filter (62a)
closed.
Supply line (white/blue) or
vacuumn line (white/purple/
brown) closed or
interrupted.
Vacuum transducer (Y31/1).
Cables
&m control unit, air Alow
" potentiometer,
valve
6 6.0  j- Internal power supply.
Renew EDS control unit
(N39)
7Y 7.0 ine icllingy »>1.6V | Engine speed sensor (L3),
or T signal 9 a0 | EDS control distance, dirt,
100 % unit (N39) Cables
connected EDS control unit (N39).
7.1 w”ﬂ\l Iwwmmcpmwhwmmwmmn
Engine K] o distance, dirt,
speed Cables
sensor (1-3)
- ¢ 0.4 1 sensor (L3).
Engine ] o0 | Detach EDS 2.5 kQ

1 speed
sensor (L3)

Cables

7.4
Cables

7.3

. -
4 "'"""(.!-_;E)'"""’ )

«mmuudumm

‘| et

«AMMMMMMH

(L.3x) detached

mﬁflfivm-

“é;]d““““

‘KMMM@ﬁw

[errupt

(m“ﬂ@ﬁWmWﬂMM

1) Raeadout only in the case of short-Circuit.

agifiitiijm
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Pulse | Test step/ Test connection Operation/ Specifi- | Possible cause/remedy
readout | test scope requirement cation
8 8.0 EDS control Refer to | Coolant temperature sensor
Coolant 3 (V) tm g | unit connected | table (B11/4)
temperature Ignition: ON Cables
sensor EDS control unit (N39)
(B11/4)
. i lgnition: OFF | Refer to | Coolant temperature sensor
Cable 14  ~=Q~ g | Control unit table (B11/4), cable
disconnected
8.2 Ignition: QFF <1 Q Cable interrupt
Cable EDS control
unit (N39)
disconnected
9 9.0 ignition: ON Refer to | Temperature sensor
Intake air 3 (V)= 22| EDS control table Air flow sensor
temperature unit (N39) Cables
sensor connected EDS control unit
(B2/1a)
B2/1 | lgnition: OFF <19 Cable interrupt

@ > 1

>—2

Control unit
disconnected

Connector on
air flow sensor
disconnected
(B2/1)

Cable interrupt

10 10.0 Control unit 11-14 V | Alternator regulator
Power 14 =) 1 | connected Voltage >18 V
supply Engine approx.

1500/min
117 11.0 ignition: ON 11-14 V | Actuator (Y22)
ELR 3 2| EDS control Cables
actuator unit connected EDS control unit (N39)
(Y22)
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Pulse | Test step/ Test connection Operation/ Specifi- | Possible cause/remedy
readout | test scope requirement cation
(111 {119 Engine idling |2 #

05V

11.2 Ignition: OFF 3.9 0 Actuator (Y22)
2 1 | EDS control Cables
unit dis-
connected
ignition: OFF | 3.9 Q Actuator (Y22)
» | EDS control Cables
unit dis-
connected
. Y22 | Connector at | <1 Q Cable interrupt
1 ~@y» »— 2 | actuator (Y22)
disconnected
11.56 Cable interrupt
12 12.0 ldling output stage in

confrol unit faulty, renew
EDS control (N39).

1) Readout only in the case of short-circuit.

Table of coolant temperature sensor and Intake air

Temperature in °C Resistance (£ 10%) Voltage in V (+ 10%)
20 2.5 kQ 3.85
30 1.7 kS 3.47
40 1.18 kQ 3.05
50 833 Q 2.63
60 600 Q 2.22
70 440 Q 1.85
80 327 Q 1.5
90 243 Q 1.22
100 185 Q 0.99

aptfifiijn

RA 07.1.1042-1120/51



¢) ELR and ARF function test

Note

This test should be conducted if complaint has
been received but no fault is indicated on the
pulse readout.

Pulse | Test step/ Test instrument/ Operation/ Specifi- | Possible cause/remedy
readout | test scope | test connection requirement cation
Idle speed Revolution counter Engine idling 630 Actuator, injection pump,
control with TDC generator | Coolant + 20 rpm | engine speed sensor (L.3),
temperature control unit {(N39), refer to
approx. 80 °C test steps 7 and 11.
Plug detached | 580 Set speed at injection
from actuator | +£20 rpm | pump, renew injection
pump.
- Exhaust Connect vacuum Engine running | Vacuum | Perform mechanical test of
control tester with Y at 1200 rpm drops vacuum transducer (Y31/1)
circuit distributor to ARF and 250 mbar. (test step 5),
valve Briefly apply Check air flow sensor plate
full throttle for ease of operation,
control unit (N39),
ARF valve.
ARF valve Connect vacuum Engine ARF Renew ARF valve.
tester directly to switched off valve is
ARF valve Pressurize heard to
ARF valve with | close
300 mbar and
disconnect
again.
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gines 602.96 and 603.96, Mod

a) Short-test

b) Testing with pulse counter

c) Troubleshooting schedule
system”™

d) ELR and ARF function test

”

electronic diesel

a) Short-test

els 124 and 201

qZ:’K ) /;j,

‘i,! r __________________

4-] i A

Ter

tiginn

I LN

g NN D)
i l-----‘n’::::!
X P
i @, @ 1
, L.

I

POT-Q035- 87

Digital tester (001) and pulse counter (021)
Pulse counter (013)

Contact box (004)

aplliliipn ~ RA 07.1.1042-1120/53

connect, disconnect.

connect, disconnect to battery (Gi1) and with
adapter to test connector (X92)

connect, disconnect with test cable (002) to
EDS control unit (N39).




Digital multimeter (003) ...........
Vacuum tester (019) ... ...........

Air conditioning/automatic climate control

Engine . ... e et

Start button of pulse counter (013) . ...

Dis|

Startbutton . ... ... e e

lay . e e

....... connect, disconnect at contact box (004).

”

move ini tion "F
...... switch off.
...... bring to operating temperature (Coolant

temperature approx. B0 °C).

........ operate for 2-4 seconds.

....... read off and note.
...... press once again. if no new display appears,
there is no further fault in the system.

The number of pulses indicates whether and
which electrical component is faulty and whether
components in the control circuit are faulty.

Troubleshooting table

Pulse readout Component/control
1 All functions "in order”
2 Control rod travel sensor (L.7)
3 Air flow sensor potentiometer (B2/1)
4 EDS control unit (N39) altitude sensor
51 Vacuum transducer (Y31/1) or fault in exhaust control loop
6 EDS control unit (N39) internal power supply
7 Engine speed sensor (L3)
8 Coolant temperature sensor (B11/4)
9 Intake air temperature sensor (B2/1a)
10 Power supply
11 3 ELR actuator or vacuum transducer

1) Readout only at 1200 rpm for at least 5 seconds. Fault is not stored.

2) Readout only in the case of short-circuit.

Refer to sections b, ¢ and d for further tests.
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b) Testing with pulse counter

Notes regarding pulse readout

If a complaint is received but no fault is indicated
on the pulse readout, perform the function test,
section "d”. The number 1 indicates no fault
detected in the electronic systemn. All other
numbers are assigned to a particular fault group.
The numbers from 1 to 11 appear on the display
of the pulse counter.

o if the LED U-Batt appears after connecting,
pulse count and pulse supply for the pulse
counter are in order.

Testing
o Connect pulse counter as shown in
connection diagram.

Note

LED U-Batt in display panel must light up; if not:

a) test fuse of pulse counter

b) testjack 1 of test connector (X92 or X11/4)
to battery positive (11-14 V).

c) testjack 4 of test connector (X92 or X11/4)
to jack 1 (2-6 V).
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Engine idling.

o Operate start button for between 2 and 4
seconds.

o Take readout of pulse output and note.
Again press start button for between 2 and 4
seconds. If no fault exists in the s n, the
previous readout appears once agair

o  Rectify noted faults (pulse reacdout)
according to troubleshooting schedule.

o Perform components test.

Erasing fault memory

After a fault has been rectified, the pulse

displayed must be erased as follows:

o Operate start button and readout the rectified
fault, then press start button for 6--8
seconds.

Note

Each displayed pulse must be erased

individualty.

o No readout: stored fault is erased.

o Display of a number (larger than 1), further
faults in system.
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Connection diagram

013 Pulse counter
X11/4  Test connector for

diagnostics

G1 Battery

Test connector for diagnostics

X11/4)

1 Ground

2 TO signal

K Exhaust test signal
(onty for production
tuning)

4 Diagnostic signal
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1

an 1‘[ 3
LU
‘lll‘ b 5

)

4

@

2

Nl 013

POT-0107-37




The number of pulses indicates whether and

et e )
Wi ene

strical component is faulty and whether
components in the control circuit are faulty.

Pulse readout Component/control loop
1 All functions "in order”
2 Control rod travel sensor (L.7)
3 Air flow sensor potentiometer (B2/1)
4 EDS control unit (N39), altitude sensor
5" Vacuum transducer (Y/31/1) or fault in exhaust control loop
6 EDS control unit (N39) internal power supply
7 Engine speed sensor (L.3)
8 Coolant temperature sensor (B11/4)
9 Air intake temperature sensor (B2/1a)
10 Power supply
1 3 ARF actuator or vacuum transducer

1) Readout only at 1200 rpm for at least 5 seconds. Fault is not stored.
2) Readout only in the case of short-circuit.

Connection dlagram contact box

N ‘nqrnunnnuu Dwatvronbisnn
Potoaneoaq

001  25-pin cable hamess :

002 25-pin test cable 124 589 33 63 00 b

003  Multimeter

004 Contact box 124 589 00 21 00

005 Test cable 124 589 34 63 00

N39  EDS control unit

eReURQGQ
' BEReRRRRY
89

B
31

04

P28-0197-13
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Froublesi

Symbols for test instruments:

Contact box
Lambda sensor
Battery
Multimeter
Contact
Connecting pin

wating schedule "electronic die

asel system”

Note

If the pulse readout is «

tast

s constant, first perform
steps 1--3. If the specified value of a test

step, e.g. step 7, is in order, it is not then

nec

ry to also perform test

step 7.1,

Pulse | Test step/ Test connedction | Operation/ | Specifi- | Possible cause/remedy
readout | test scope | requirement cation

No fault stored

1 1
2 2.0
Control rod | 4
travel
sensor (L.7)
l,l |‘
Control rod | 4
travel
sensor (L.7)
Control rod | 4
travel
sensor (L.7)
",lq i l
Control rod | 4
travel
@mnwmrﬂnw
a4
ay - oy "y
Control rod | 2 e
travel
sensor (.7)
ailiin  RA 07.1.1042-1120/59

LT

| Ignition: CF

nition: COFF
=S control
unit detached

Conneactor on
control rod

travel sensor
(L.7) cdetached

™)
le

50+4

"Ju::, + 4 o

w0

o

50+4 Q

Renew control rod travel
sansor or injection pump

Cables

MWmmmvmwmmmmummnu



Pulse | Test step/ Test connection Operation/ Specifi- | Possible cause/remedy
readout | test scope requirement cation
2] 2.5 L7 2512 Q | Renew injection pump
Control 10d | 2 —we <D e 1
travel

sensor (L7)

| Connector on
control rod
trave! sensor
(L7) detached

2.7
Cables

_ L7
5 w:@.)fw P 2

3 3.0

Air flow
sensor
potentio-
meter (B2/1)

3.2

Cable interrupt

3
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Ignition: ON
EDS control
unit (N39)
connected

Engine idiing

5+05V

<05V

Engine

603
1.2 *
02V

Engine
602
17 +
02V

Air flow sensor
potentiometer (B2/1),
Cables

Test value in order although
fault was stored

Air flow sensor plate
jammed briefly during
starting; replace air flow
sensor if necessary.
EDS control unit (N39)




Sensor
potentio-
meter (B2/1)

il Ji

Cables

Cables 10

deflected

Detach

connector on

air flow sensor
potentiometer
(BB2/1)

< I h!}

< \| u!‘

Pulse Test connection Operation/ Specifi- | Possible cause/remedy
wmaduwt1w- Requirement cation
[3] 3.3 1 Ignition: QFF Air flow sensor
mﬂlkww K a4 | EDS control Q| potentiometer (B2/1)
SeNSor unit (N39)
potentio- | disconnected:
meter (B2/1)
IWVmwwlmwwmw &0
Air flow q 10 | plate in off 200 €
Sensor position
pumwmm
meter (B2/1)
&“ AWWmmmu%m'ﬁﬁmm ‘Mrmmwwumm
Air flow “ 10 | plate fully 1100 Q | potentiometer (B2/1)

(MNM@ MMwnw)

cevaenmrrertasana e

Ca

mMMMHMMWHMN

4

4.0

Fenew EDS control unit
(N39)

Altitude sensor
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Pulse | Test step/ Test connection Operation/ Specifi- Possible cause/remedy
readout | test scope requirement cation
5" 5.0 Engine approx.
Vacuum 7 @V 900 rpm
transducer
(Y31/1) Vacuum at ARF approx. 25 % Supply line (white/brown)
valve 250 mbar 05V leaking
Air admission line (white)
blocked
Air admission filter (62a)
closed.
Supply line (white/blue) or
vacuum line (white/purple/
brown) closed or interrupt-
ed.
Vacuum transducer (Y31/1),
cables, EDS control unit, air
fiow sensor potentiometer,
ARF valve.
Connector at <1 Q Cable interrupt
Cables 7 Qe ) vacuum
transducer
(Y31/1)
detached
Y31/1 <1 Q Cable interrupt
Cables 1 (@) 3 2
6 6.0 - Internal power supply.
Renew EDS control unit
(N39)
7 7.0 =] Engine idling | >1.5V | Engine speed sensor,
TD signal 3 «=(¥)% 20| EDS control distance, dirt,

unit (N39)
connected

cables.

71

Engine
speed
sensor (1.3)

w

Engine idling
EDS control
unit connected

1) Readout only at 1200 rpm for at least & seconds. Fault is not stored.

apiiipn
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Cable N39 to X92 or X11/4
short circuit or control unit
(N39)




Pulse | Test step/ Test connection Operation/ Specifi- Possible cause/remedy
readout | test scope requirement cation
7 7.2 lgnition: OFF | 0.4~ Engine speed sensor (L.3)
Engine 3 20 | EDS control 2.5 kQ Cables
speed unit
sensor (L.3) disconnected
7.3 _ﬁ.ﬁ»xﬂ Plug connector | 0.4~ Engine speed sensor (L.3)
Engine 1 w2 | (L3x) detached | 2.5 kQ
speed

sensor (1.3)

Cables

8.0

Coolant
temperature
sensor
(B11/4)

8.1

Coolant
temperature
sensor
(B11/4)

8.2

Coolant
temperature
sensor
(B11/4)

..........................................................

Cable interrupt

B11/4

Ignition: ON
EDS control
unit connected

Ignition: OFF
EDS control
unit (N39)
disconnected

connection
(B11/4)
disconnected

Coolant temperature
sensor, cables, EDS control
unit

Coolant temperature sensor
(B811/4), cable

Coolant temperature sensor
(B11/4)

.....:::@):!4...,

811/4
:’_..n

Ignition: OFF
EDS control
unit dis-
connected

Cable interrupt

3) Refer to table of coolant temperature sensor and intake air.

aptfiiiifin
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Pulse | Test step/ Test connection Operation/ Specifi- | Possible cause/remedy
readout | test scope requirement cation
9 9.0 Ignition: ON % Temperature sensor
Intake air 3 29 | EDS control Air flow sensor
temperature unit connected Cables
sensor EDS control unit
(B2/1a)
9.1 ignition: OFF | 3) Cable to temperature
Intake air 3 =¥y 22| EDS control sensor,
temperature unit dis- temperature sensor
sensor connected
(B2/1a)
9.2 B2/1 Connector at | ®) Temperature sensor
Intake air 1 com Q> e 2| air flow sensor Air flow sensor
temperature (B2/1) Cables
sensor detached EDS control unit
(B2/1a)
9.3 B2/1 | Ignition: OFF <1 Q Cable interrupt
Cables 22 =@\ >— 1| Control unit
disconnected
Connector at
air flow sensor
(B2/1)
disconnected
9.4 B2/1 <18 Cable interrupt
Cables 3 =@ >-2
10 10.0 B Engine approx. | 11-14 V | Alternator regulator
Power 14 =) 1 | 1500/min Voltage »>18V
supply

3)  Refer to table of coolant temperature sensor and intake air.
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Pulse Test step/ Test connection Operation/ Specifi- Possible cause/remedy
readout | test scope requirement cation
113 11.0 Ignition: ON 11-14 V | Actuator (Y22),
ELR 3 (e 2| EDS control Cables,
actuator unit connected Control unit (N39)
(Y22)
11.1 Engine iding |26 +
ELR ) e :)——‘ 1 05V
actuator
(va22)
Ignition: OFF 39 Actuator (Y22)
EDS control 0.2 Q Cables
actuator unit dis-
(Y22) connected
11.3 Y22 | Connectoron | <1 Q Cable interrupt
Cables 1 = 3— 2 | actuator (Y22)

disconnected

Cable interrupt

2) Readout only in the case of short-circuit.

Table of coolant temperature sensor and intake air

Temperature in °C Resistance (+ 10%) Voltage in V {+ 10%)
20 2.5 kQ 3.85
30 1.7 kQ 3.47
40 1.18 kQ 3.05
50 833 Q 2.63
60 600 Q 2.22
70 440 Q 1.85
80 327 Q 1.6
90 243 Q 1.22
100 185 Q 0.99
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d) ELR and ARF function test

Note

This test is to be conduc
been received but no fault is indi

pulse readout.

adl if complaint has
cated on the

Pulse
readout

it step/
test scope

Test connection

Qperation/
requirement

am

Specifi-
cation

Possible
cause/ramedy

kile spead
control

Hevolution counter
with TDC generator

gine idling
Coolant
temperature
approx. 80 °C

- Plug detached

from actuator

Engine 602.96
740 + 20 rpm")
680 + 20 rpm?)

Engline 6O3.96
) & 20 rpm
0 rpm®)

Zngine G296

10 £ 20 rpm?)
—a
rpm®)

Actuator, injection
pump, engine speed
sensor (L.3), control
unit (N39), refer to
test steps 7 and 11

Set speed at injection
pump, renew
injection pump

..... Exhaust
control
circuit

Connect vacuum
tester with Y
clistributor 1o ARF
valve

Engine running
D0/min and
250 mbar
Blriafly apply
full throtile

Vacuum drops

Parform mechanical
tast of vacuum
transducer (Y31/1),
air flow sensor

| B211),
| EDS control unit

(N39),
ARF valve

ARF valve

Connect vacuum
r directly to
valve

Engine
switched off
ARF valve with
300 mbar and
disconnect
again

ARF valve is
heard to close

Renew ARF valve

! ) Manual transmission
- - "
) Automatic transmigsion

¥ 4MATIC with manual transmission
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a) Shor-test
Testing with puise counter
¢) Troubleshooting schedule

®) ELR and ARF function test

a) Short-test

model year 1991

.;:\. {;;f _______ ) t
W
e W%

.................

N39|
|

-

U
N

P
X
D

4 1!; 1!» 1!} ¢ *Ew *!\ “‘“

SEBERR Y]

13333822
Ree

............................................

004

POT- 00~ 6

apiiilijp  RA 07.1.1042-1120/67




Digital tester (001) and pulse counter (021) .....
Pulse counter (013) . ..... ... ... .. ... ....

Contactbox (004) ......................

Digital multimeter (003)

Vacuum tester (019)

Fuse at overvoltage protection (K1/1) .........

Seloctor IeVer . .. e e e e

Air conditioning/automatic climate control

Engine ....... et

Start button of pulse counter (013) ........ e
Display ...... .0

Start button .. ... e

The nurnber of pulses indicates whether and
which electrical component is faulty and whether
components in the control circuit are faulty.

connect, disconnect.

connect, disconnect to battery (G1) and with
adapter to test connector (X92 or X11/4).
connect, disconnect with test cable (002) to
EDS control unit (N39).

connect, disconnect at contact box (Q04).
connect, cisconnect with Y distributor to ARF
valve.

test.

move into position "P”.

switch off.

bring to operating temperature. (Coolant
temperature approx. 80 °C)

operate for 2-4 seconds.

read off and note.

press once again. f no new display appears,
there are no further faults in the system.

Pulse readout

Component/control loop

1 All functions "in order”

2 Control rod travel sensor (L.7)

3 Air flow sensor potentiometer (B2/1)

4 EDS control unit (N39) altitude sensor

& ?) Vacuum transducer (Y31/1) or fault in exhaust control loop

6 EDS control unit (N39) internal power supply
7 Engine speed sensor (L3)
8 Coolant temperature sensor (811/4)
9 Air intake temperature sensor (B2/1a)
10 Power supply
11 ELR actuator or vacuum transducer

1) Readout only in the case of short circuit.
?) Readout only at 1200 rpm for at least § seconds. Fault is not stored.
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b) Testing with pulse counter

Connection diagram

013  Pulse counter
X11/4  Test connection for
diagnostics

(31 Battery

Assignment (X11/4)

1 Ground
2 TD signal
3 Pulse output
ARA control unit (INB/Z)
4 Pulse output

EDS control unit (N39)

o :L:::=s..z:::;..::::|JH.L"'

G

013

PO7-0107-37

Notes regarding pulse readout

If a complaint is received but no fault is indicated
on the pulse readout, perform the function test,
section "8”.

The number 1 indicates no fault detected in the
electronic system. All other numbers are
assigned to a particular fault group.

The numbers from 1 to 11 appear in the display
panel of the pulse counter.

if the LED U-Batt appears after connecting,
pulse counter and power supply for pulse
counter are in order.
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Testing
1 Connect pulse counter according to wiring
diagram.

Note

LED U-Battin display panel must light up; if not:
a) test fuse of pulse counter.

b) testjack 1 of test connector (X92 or X11/4)

to battery positive (11-14 V).
c) test jack 4 of test connector (X92 or X11/4)
to jack 1 (6-12 V).

2  Engine idling.

3 Operate start button for between 2 and 4

seconds.

4 Take readout of pulse output and note.
dout 1" = no fault
ter than "1" fault in system

§ Operate start button again for between 2
and 4 seconds. If there is no further fault in the
systern, the previous value appears again. If
there is a further fault in the system, its fault
code is displayed.

6 Repeat again unil the first fault is displayed
again,

7

3 faults noted (pulse output) through
troubleshooting program.

8  Perform testing of components.

aptfiiiipn. ~ RA O7.1.1042-1120/70

Erasing fault memory
After a fault has been eliminated the pulse
displayed must be erased &

s follows:

9  COperate start button and read out the
eliminated fault, then operate start button for
6-8 seconds.

Nivte

output.
ayed, there are

If & number larger than 1 is ¢
further faults in the system.



¢) Troubleshooting schedule

The number of pulses indicates whether and
which electrical component is faulty and whether
components in the control circuit are faulty.

Pulse readout

Component/Control loop

-—h

All functions "in order”

Control rod travel sensor (L7)

Air flow sensor potentiometer (B2/1)

EDS control unit (N39) attitude sensor

?)

Vacuum transducer (Y31/1) or fault in exhaust control loop

EDS control unit (N39) internal power supply

Engine speed sensor (L3)

DIN|OOIARjWLIN

Coolant temperature sensor (811/4)

9

Intake air temperature sensor (B2/1a)

10

Power supply

1)

ELR actuator or vacuum transducer

1) Readout only in the case of short-circuit.
2) Readout only at 1200 rpm for at Ieast 5 seconds. Fault is not stored.
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d) Test program with contact box

Connection diagram contact box

‘ | IIM! BO00RI00  Buchuoeantrn
VYedoooopoq

002  25-pin test cable 124 589 33 63 00 j

003  Multimeter ‘

004  35-pin contact box 124 589 00 21 00

005 Test cable 124 589 34 63 00

N39  EDS control unit

RGO R
HERERPRAD
) @@ 0 @
" IR TR 1]

Q04

PQT-0113-13

Pulse | Test step/ Test connection Operation/ | Specifi- | Possible cause/remedy
readout | test scope requirement cation

1 1.0 - - F No fault stored

2 2.0 ignition: OFF Flenew control rod travel

Control rod B EDS control sensor or injection pump

travel 4 5| unit detached |[50+4 O | Cables
sensor (L7) 14 2@ & 265+4 Q

4 3 o)

4 1

a

121 L7 Ignition: OFF 50+4 Q | Renew injection pump
Control rod |2 —mm 4@’* w— 3 | Connector on
travel confrol rod
sensor (1.7) travel sensor

(1-7) detached

L7 252 Q | Renew injection pump
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Pulse | Test step/ Test connection Operation/ Specifi- Possible cause/remedy
readout | test scope requirement cation
[2] 2.2 L7 | Connector on Cable interrupt
Cables control rod
4 =@} »— 3 |travel sensor | <1 Q
(L.7) detached
<1 Q Cable interrupt
<10 Cable interrupt
3 3.0 ignition: ON Air flow sensor
Air flow EDS control potentiometer (B2/1)
sensor V)©* unit (N39) 5+0.5V | Cables
potentio- 3 <V 40 | connected <0.5V
meter (B2/1) ’
Engine idling Engine | Test value in order although
603 fault was stored.
3 10 1.2 + Cause: Air flow sensor
02V plate jammed briefly during
starting. Replace air flow
Engine | sensor if necessary
602 EDS control unit (N39)
1.7 &
02V
3.1 ignition: OFF | 500~
Air flow EDS control 1200 Q
sensor unit (N39)
potentio- detached
meter (B2/1)
Air flow sensor | 50-- Air flow sensor
plate in off 200 Q potentiometer (B2/1)
3 10 | position
Air flow sensor | 560~ Air flow sensor
plate fully 1100 Q | potentiometer (B2/1)
3 10 | deflected

apliiiiipn
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Taot ctan/ Toaot

Se ¥ CYvewradieye /
oOT 18350 SO 1 85

¥ AN s Nt ".IVE;H G IV
readout | test scope requirement
[3] 3.2 Connector on | <1 § Cable interrupt
Cables 1 B2/1 | Air flow sensor
10 =@ »— 3| potentiomete
(B2/1)
detached
<1 Cable interrupt
B2
o4 y —_ ]
4 4.0 - - Renew EDS control unit

(N39) (atmospheric
SUre Sensor)

52) 5.0
Vacuum |
transducer |4

(Y31/1)

ngine approx.
'lﬂ!l(l rpm

18

Vacuum at ARF Approx 2.5 4 Supply line (black/white)
valve 250 mbar 0.5V leaking.

S

Air admission line (black)
blocked. Air admission filter

(62a) closed.

.
@

upply line (black/white)
closed or interrupted.
Vacuum transducer (Y31/1).
Cables. EDS control unit,
air flow sensor

potentiometer, ARF valve.

I

| Ignition: CIFF “

Cable interrupt
Y31/1 | Connactor on
e Y | VEACULINN
transducer
(Y31/1)
detached

I"’t“

4 )
18

<1 Q | Cable interrupt
. Y3
...n.‘::{i;;f)-'!in... )
2) Readout only at 900 rpm for at least 5 seconds, fault is not stored.
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Pulse | Test step/ Test connection Operation/ Specifi- | Possible cause/remedy
readout | test scope requirement cation
6 6.0 - - - Internal power supply.
Renew control unit (N39).
7 7.0 Engine idling »2.8V | Engine speed sensor,
TD signal EDS control @Y distance, dirt, cables.

unit connected

.........................

Cable (N39) to X11/4
Short-circuit or control unit
(N8/1) or (N39).

7.2 N8/2 X11/4 | Control unit <1Q Cable interrupt
6 —¢ e y— 2 | (N8/2)
detached
8 8.0 Ignition: ON 3 Coolant temperature sensor
Coolant B EDS control (B11/4), cables, EDS
temperature |3 {3 Y 9 | unit connected control unit
sensor
(B11/4)
8.1 N39 ignition: OFF | 9) Coolant temperature sensor
Coolant i EDS control (B11/4), cable
temperature |3 Q) g | unit detached
sensor
(B11/4)
B11/4 | Plug connector | ?) Coolant temperature sensor
L ~ o | (B11/4) (B11/4)
disconnected
: lgnition: OFF | <1 Q Cable interrupt
B11/4 1 EDS control
9 «=(@)%  y— | unit detached

3) Retfer to table of temperature sensors for coolant and intake air.
4) Voltage drops as speed increases.
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Pulse
readout

Test step/
test scope

Test connection

Operation/
requirement

Specifi-
cation

Possible cause/remedy

9 19.0 Ignition: ON %) | Temperature sensor, air
| Intake air EDS control  flow sensor, cables, EDS
MWWHIEWWWB K| aa | unit connected control unit
able to temperature
Intake air InhﬁwwMMNm sensor, tempearature sensor
temperature | 3 oo | unit dis-
sensor connected |
| (B2/1a) }
Connector on | ?) Temperature sensor
L 2 | air flow sensor
(B2/1)
detached
mm»mmwwng
NMMMﬁ _ B2/1 | EDS control
99 Qe 3 q | unit dis-
connected
Detach
connector on
air flow sensor
‘[ lE:!».::y | "‘ ;
<1 Cable interrupt
B2/ i
3 - ::;e |
|
10 10.0 Engine approx. | 11-14 V | Alternator regulator
Power 1500 mprm | Voltage >18 V
supply 14 1

3) Refer 1 table of coolant temperature sensor and intake air.

agilidkiiin
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Pulse | Test step/ Test connection Operation/ Specifi- Possible cause/remedy
readout | test scope requirement cation
1) 11.0 ignition: ON 9.5-12 V | Actuator (Y22)
ELR Engine idling, Cables
actuator 3 o | EDS control Control unit (N39)
(Y22) unit connected
3.5 #
05V
2 1
111 Ignition: OFF 4.0 % Actuator (Y22)
EDS control 0.5 Q Cables
> | unit dis-
connected
11.2 Detach <18 Cable interrupt
Cables connector on
)y | actuator (Y22)
<1 Q Cable interrupt

Ya2
2 «....‘::‘@D:!:..... Y 1

1) Readout only in the case of short-circuit.

Table of coolant temperature sensor and Intake air

Temperature in °C Resistance (+10%) Voltage in V (£ 10%)
20 2.5 kQ 3.86
30 1.7 kQ 3.47
40 1.18 kQ 3.05
50 833 Q 2.63
60 600 Q 2.22
70 440 Q 1.85
80 327 Q 1.5
20 243 Q 1.22
100 185 Q 0.99
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e) ELR and ARF function test

Note

This test should be conducted if a complaint has
been received but no fault is indicated on the

pulse readout.

Test step/ Test connection/ Operation/ Specification | Possible cause/remedy
test scope tast instrument requirement
ldle speed Revolution counter | Engine idling Engine Actuator (Y22), injection
control with TDC generator | Coolant 602.96 pump, engine speed sensor
temperature 680 + 20 rpm") | (L3), control unit (N39) refer
approx. 80 °C | 740 + 20 rpm?) | to test steps 7 and 11
Engine
603.96
630 + 20 rpm
680 + 20 rpm®)
Plug detached Engine Set speed at injection pump,
from actuator 602.96 injection pump
(Y22) 620 + 40 rpm")
690 + 40 rpm?)
Engine
603.96
580 + 20 rpm
620 + 20 rpm?®)
Exhaust Connect vacuum Engine running | Vacuum drops | Vacuum transducer (Y31/1).
control circuit | tester with (Y) at 900 rpm and Perform mechanical test of
distributor to ARF 250 mbar air flow meter (B2/1).
valve Briefly apply full EDS control unit (N39)
throttle ARF valve

ARF valve Connect vacuum
tester directly to

ARF valve

Engine switched
off

Pressurized ARF
valve with

300 mbar,
vacuum line
disconnected

ARF valve is
heard to close

Renew ARF valve

1) Automatic transmission
2) Manual transmission
3) 4MATIC with manual transmission
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F. Engines 602.962 and 603.970, Cs» Model Year 1990
ngine 602.962 (¢ &0 Model Year 199
a)  Short-test
b) Testing with pulse counter
) Troublashooting schedule
o) Test program with contact box
(Engine 602.962)
8) ELR, ARF function test, P2 control
fy Test prograrm with contact box
(Engine 603.970)
g) ELR and ARF function test (Engine 603.
a) Short-test

001

L'

003 l‘

) @
) @

T: T
i

[ == ]| i ISR ERE I!
:E}EE 1!’1 iee

POT- QOIS 57

aptilin  FA 07.1.1042-1120/79




Digital tester (001) and pulse counter (021)
Pulse counter (013)

Contact box (004)

..................

Digital multimeter (003)

..............

Vacuum tester (019) .................

e

Fuse at overvoltage protection (K1/1) .........

Selector lever

.....................

Airconditioning/autoratic climate control . ... ...

Engine .......... iy

Start button of pulse counter (013) ...........

Display .......cci i
Startbutton ......... .. i,
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disconnect, connect.

connect, disconnect to battery (G1) and with
adapter to test connector (X92 or X11/4).

connect, disconnect with test cable (002) to
EDS control unit (N39).

connect, disconnect at contact box (004).

connect, disconnect with Y distributor at ARF
valve.

test.
move into position "P".
switch off.

bring to operating temperature
(coolant temperature approx. 80 °C).

operate for 2-4 seconds.
read off and note.

press once again. If no new display appears,
there is no further fault in the system.



Engine 602.962

The number of pulses indicate whether and
which component is faulty and whether
components in the control circuit are faulty.

Pulse readout

Component/control loop

13 All functions "in order”
2 Control rod travel sensor (L.7)
3 Air flow sensor potentiometer (B2/1)
4 EDS control unit (N39) atmospheric pressure sensor
53 Vacuum transducer (Y31/1) or fault in exhaust control loop
6 EDS control unit (N39) internal power supply
7 Engine speed sensor (L.3)
8 Coolant temperature sensor (B11/4)
9 Intake air temperature sensor (B2/1a)
10 Not assigned
1) ELR actuator or vacuum transducer (Y31/1)
12 Not assigned
13 EDS control unit (N39) defective (internal memory)
14 Pressure sensor (B5/1), EDS defective
15 Vacuum transducer, charge pressure control (Y31/2) pressure transducer

pressure control flap (Y31/3) or faults in charge pressure control loop

1) Readout only in the case of short-Circuit.
2) Readout only at 900 rpm for at least 5 seconds, fault is not stored.
3) In the event of complaints perform functional test on ELR, ARF, P2 control.
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g Y Y L W e d
Engine vua.gf
n

The number of ates whether and
which componer ether
components in the control circuit are faulty.
Pulse readout Component/control loop
19 All functions "in order”
2 Control rod travel sensor (1.7)
3 Air flow sensor potentiometer (B2/1)
4 EDS control unit (N39) altitude sensor
52 Vacuum transducer (Y31/1) or fault in exhaust control loop
6 EDS control unit (N39)
Internal power supply
7 Engine speed sensor (L3)
8 Coolant temperature sensor (B11/4)
9 Intake air tamperature sensor (B2/1a)
10 | Power supply
1Y ELR actuator or vacuum transducer (Y31/1)
12 Not assigned

13 EDS control unit (N39) defective

1) Readout only in case of short-circuit.
2) Readout only at 900 rpm for at least 5 seconds, fauy is not stored.
3) In the event of complaints, perform ELR and ARF function tests.

aiilijn  RA 07.1.1042-1120/82




b) Testing with pulse counter

Connection diagram

013 Pulse counter

G Battery

X11/4  Test connector for
diagnostics

A Model 124
B Model 126

Assignment (X11/4)

1 Ground
2 TD signal
3 Pulse output

Exhaust test signal (only
for production tuning)

4 Pulse readout, control unit
EDS)

[ "l.iiii
‘illﬂii‘!‘"!‘i' oo
[ 4§§|\||i s§67r06
4|u{

G

POT-QIQT- 3T

013

Notes regarding pulse readout

If a complaint is received but no fault is indicated
on the pulse readout, perform the function test,
section "7.4".

The number 1 indicates no fault detected in the
electronic system. All other numbers are
assigned to a particular fault group.

The numbers from 1 to 11 appear on the display
panel of the pulse counter.

If the LED U-Batt appears after connecting,
pulse counter and power supply for pulse
counter are in order.
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1 (mmwmtmm%mmmmmnmuwmwnMuhe

connection diagram.

Mote

LED U-Batt in di

a) test fuse of pulse counter.

b) test jack 1 of test connector (X11/4) to
battery positive (11-14 V).

¢) test jack 4 of test connector (X11/4) to
jack 1 (6=-12 V).

2 Engine idling.

3 Operate start button for between 2 and 4
seconds.

4 Take readout of pulse output and note.
Display "1" = no fault
Gireater than "1” fault in system

gain press start button for between 2 and
4 seconds. f no further fault exists in system,
the previous readout appears once agé

6 Repeat until the first fault is diplayed again.

7 Rectify noted faults (pulse readout)
aceording to trouble-shooting schedule.

8 Parform component test.
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play panel must light up; if not;

Erasing fault memory
After a fault has been
must be erased

rectified, the pulse display
llows:

9 Operate start button and read out the
rectified fault, then press start button for
&8 seconds.

Note

Each display pulse must be erased

inediviclualby.

The fault is eliminated anc erased when the

fault code no longer appears on the fault

dlisplay.
play of a number larger than 1, further faults

in system.




¢) Troubleshooting schedule

Engine 602.962

The number of pulses indicates whether and
which component is faulty and whether
components in the control circuit are fauity.

Pulse readout Component/control loop
19 All functions "in order”
2 Control rod travel sensor (L7)
3 Air flow sensor potentiometer (B2/1)
4 EDS control unit (N39) atmospheric pressure sensor
5 2 Vacuum transducer (Y31/1) or faulis in exhaust control loop
& EDS control unit (N39) internal power supply
7 Engine speed sensor (L3)
8 Engine coolant sensor (B11/4)
9 Intake air temperature sensor (B2/1a)
10 Not assigned
1) ELR actuator or vacuum transducer (Y31/1)
12 Not assigned
13 EDS control unit (N39) defective (internal memory)
14 Pressure sensor (B5/1), EDS defective
15 Vacuum transducer, charge pressure control (Y31/2). Vacuum transducer,
pressure control flap (Y31/3) or fault in charge pressure control circuit

1) Readout only in the case of short-circuit.
2) Readout only at 800 rpm for at least 5 seconds, fault is not stored.
3 In the event of complaints perform functional test on ELR, ARF, P2 control.
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ses indicates whether and

e

components in the control circuit are faulty.

iy Emy s el wn
I TaAUily il Wil

Puise readout Component/control ioop
13 All functions "in order”
2 Control rod travel sensor (17)
3 Air fiow sensor potentiometer (iB32/1)
4 5 control unit (N39) atmospheric pressure sensor
5 3? Vacuum transducer (Y31/1) or faults in exhaust control loop
6 DS control unit (N39)
Intermal power supply
7 Engine speed sensor (1.3)
8 Coolant termperature sensor (1311/4)
9 Intake air temperature sensor (B2/1a)
10 Power supply
1) ELR actuator or vacuum transducer (Y31/1)
12 Not assigned
13 EDS control unit (N39) faulty

suit.
5 gacondcs, fault is not stored.
LR and ARF function test.

1) Readout only in the case of shor
2) Readout only at 900 rpm for at lea
3) In the event of complaints perform E
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d) Test program with contact box (Engine 602.¢

Connection diagram contact box

002  25-pin test cable 124 589 33 63 00

003 Mutimeter

004 35-pin contact box 124 58
005  Test cable 124 589 34 63
N38  EDS control unit

00

Symbols for test Instruments

Contact box
Multimeter
Jack
Pin

anneatiin

39 00 21 00

.......................

003

'\ Iik‘ EIINI(H!M!'@ Duhooni

Petegeopgq
bogegeeqeq
pogeageene
2080Q

2 A

004

POP-0113-13

Voltage measurement (volt, direct
voltage)
Resistance measurement (ohms)

Pulse | Test step/ Test connection Operation/ Possible cause/remeady
readout | test scope recuirement
1 W0  {- A |
2 2.0 Ignition: QOFF Renew control rod travel
Control rod EDS control sensor or injection purmp
travel 4 & | unit dis- 50+ 4 Q |Cables
ﬁwmwﬂj)i4 g | connected 05 4.9 ()
| 4 3 o {
4 1 oo £}
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Pulse
readout

Test step/
test scope

Test connection

Operation/
requirement

Possible cause/remedy

2.1

Control rod
travel
sensor (L7)

[2]

2.2
Cables

2 e
E! R L] L 1|
L7

4 h
L7

], ....... )

L7

> 9

lgnition: OFF

connected

Connector on
control rod

travel sensor
(L7) dis

 connected

Ignition: OFF

Ignition: QFF

50+ 4 Q)

<1

< {1 £

Renew control rod travel
sensor or injection purnp

Renew control rod travel
sensor or injection purmp

Cable interrupt

Cable interrupt

Cable interrupt

3 3.0

Air flow
sensor
potentio-
meter (B2/1)

1) Voftage rises as speed inCi

3 24
3 10
3 10
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lgnition: QN
EDS control
unit (N39)
connected

=ngine idling

< 0.5V

1.7 +
0.2V

5086V

5 control unit (N39)

Cables

Tast value in order although
fault was stored.

a: Air flow sensor
plate jammed briefly during
starting; replace air flow




Pulse | Test step/ Test connection Operation/ Specifi- Possible cause/remedy
readout | test scope requirement cation
[3] 3.1 ition: OFF | 500- Air flow sensor
Air flow =S control 1200 @ | potentiometer (B2/1)
sensor q a4 | unit (N39)
potentio- disconnected

meter (B2/1)

Air flow sensor | 50- Air flow sensor
in off position [ 200 potentiometer (B2/1)
3 10
Air flow sensor | 560 Air flow sensor
plate fully 1100 & | potentiometer (B2/1)
3 10 | deflected
) IMTW Connector on | <1 € Cable interrupt
Cables B2/1 | air flow sensor
>— 3 | potentiometer
(B2/1)
disconnected
| <1 Q | Cable interrupt
B2
......::'.(iii}'!:..... Yo 4 |
4 4.0 - - - Hmmww1= 5 control unit
Hummmh@ﬂm
re Sensor)
52 5.0 Engine
Vacuum a00/min, & 50
transducer |18 9 »3VY
1 (Ya1/1) \
Vacuum at ARF approx. Supply line black/white
ARF valve valve 300 mbar | leaking.

4 Air admission line (black)

blocked.

Air admission filter (62a)

dirty.

Supply line black/white or

vacuum line black (rubbwer)

WWWM@”(WWWMMW@ Vacuum
transducer (Y31/1). (

Cables,
EKNﬁLOMHWIMHM,HWIMMM
sensor potentiometer, ARF
valve

2} Feadout only at 900 rpm for at least § seconds, fault is not stored.
4) Apply full throttle briefly, vacuum and voltage drops. The test values are reference values.
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Pulse
readout

Test step/
test scope

Test connection

Operation/
requirement

Specifi-
cation

Possible cause/remedy

[5]%)

5.1
Cables

Y31/

Ya1/

o N i . ’.
e (1) Sl

ignition: OFF
Connector on
vacuum
transducer
(Y31/1)
detached

<1 Q

<16

Cable interrupt

Cable interrupt

6.0

Intemal power supply.
Renew EDS control unit

7.0

Engine
speed
sensor (L.3)

7.1

TD signal

Engine
speed
sensor (L3)

3

7.2

20

28

20

La3x

IR (7) =

1)} Voltage rises as speed increases.

2) Readout only at 900 rpm for at least 5 seconds, fault is not stored.
%) Measured at 20 °C ambient temperature (for each 10 °C change in ambient temperature the resistance changes by 4 %).
6) Voltage drops by approx. 0.5 V and stabilises.

i
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Engine idling
EDS control
unit dis-
connected

ngine idling
sontrol
unit connacted

Ignition: OFF

EDS control
unit dis-
connected

Plug connector

{L3x) detached

>3V

Beru %)

527 Q
+ 10 %
VDO 9)
1900 Q
+ 10 %

Beru %)
527 Q
+ 10 %
VDO )
1800 £

+ 10 %

5 V¥

Engine speed sensor,
distance, dirt, cables

Cable (N39) to (X11/4)

Short circuit or EDS control

| unit

Engine speed sensor (1.3)
Cables

Engine speed sensor (1.3)
(M27)



Pulse | Test step/ Test connection Operation/ Specifi- Possible cause/remedy
readout | test scope requirement cation
71 7.3 <10 Cable interrupt
Cables
<1 Q Cable interrupt
8 8.0 Ignition: ON 3 Coolant temperature
Coolant EDS control sensor, cables, EDS control
temperature unit connected unit
sensor
(B11/4)
8.1 ignition: OFF | 3) Coolant temperature sensor
Coolant EDS control
temperature 9 | unit connected
sensor
(B11/4)
B11/4 | Plug connector | 3) Coolant temperature sensor
o | (B11/4)
detached
Ignition: OFF <10 Cable interrupt
EDS control
> | unit dis-
connected
9 9.0 Ignition: ON 3 Temperature sensor, intake
Intake air EDS control air, air flow sensor, cables,
temperature 29 | unit connected EDS control unit
sensor
(B2/1a)
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Pulse | Test step/ Test connection Operation/ Specifi- | Possible cause/remedy
readout | test scope requirement cation
(9] 9.1 ignition: OFF | 3) Cable to intake air
Intake air EDS control temperature sensor
temperature |3 29 | unit dis- Temperature sensor
Sensor connected
(B2/1a)
Connector on | ) Intake air temperature
y J— - 2 | air flow sensor | Sensor

(.');ainles

9.2

(B2/1) dis-
connected

lgnition: OFF |

EDS control
unit dis-
connected
Connector on
air flow sensor
potentiometer
B2/1)
detached

<1 0

<1Q

Cable interrupt

Cable interrupt

10 10.0 Engine approx. | 11-14 V | Alternator regulator Lima
Power 1500/min Voltage >18 V
supply 14 > 1
11" EDS control 11-14 V | Actuator (Y22)
unit connected Cables
3 P
lgnition: QN 25 + 2) | EDS control unit (N39)
Engine idling |05V
2 1

W)He;auﬂoutrm'ymmecageofsmnmmum

2) Reference value, voltage drops as speed increases.
3) Refer 10 table of coolant temperature sensor and intake air.

apfiiliipn
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Pulse

readout

5t step/
test scope

Test connection

Operation/
requirement

Specifi-
cation

Possible cause/remedy

[1117

11.1

11.2
Cables

2

ey

Yae

- ;
........'L!:EE‘,...u-..

Ignition: OFF
EDS control
unit clis-
connectad

Ignition: €I
Detach
connector at

actuator (Y22)

4410

o |[c

Actuator (Y22)
Cables

<18 Cable interrupt
Y2
. j:|, ...... |\
13 | Internal mermaory
Renew EDS control unit
{N39)
14 14.0 6\ Pressure sensor

U MaMManmumMn

ayiliiim

Frassure
$EeNsor
| (B35/1)

SSUre
SANSOr
EE 1 )
(B&/1)
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3

Prassure tester with
Y di

stributor on

- Apply full

throttle briefly

y Of short-Cireui

Pressure lines
Electrical cables

SUIree ¢ b
Pressure lines
Electrical cables

Pressure Sensor
mbar

) MMWWM|lwww 14 &

SLIre EDS control 0.2 kQ
Sensor 3 12 | unit detached
(B&5/1)
14.3 <1 §
| ( .n']l' ) |'E L] ‘”wlhf 1
: [[[[[ZELE ‘EI



Pulse | Test step/ Test connection Operation/ Specifi- | Possible cause/remedy
readout | test scope requirement cation
[14] 14.4 Ignition: OFF <10 Cable interrupt
Cables B BS/1 | EDS control
12 Q™ e 2| unit dis-
connected
Ignition: OFF <1 Q Cable interrupt
EDS control
unit dis-
connected
18 158.0 Engine idling | Approx. | Vacuum transducer (Y31/2)
Vacuum EEd EDS control 0.4V Vacuum lines
transducer |7 (V) 1 | unit connected | <100 EDS control unit
(Y31/2) mbar
Vacuumn Vacuum tester with | Increase Vacuum
unit, Y distributor on speed slowly | increases
pressure vacuum transducer | to approx. Voltage
control flap | (Y31/2) 2000/min rises
Qutput (OUT)
_ Ignition: OFF <19 Cable interrupt
R £DS control
7 - 1 | unit dis-
connected
Connector on
(Y31/2)
detached
15.2 Connector on | <1 Q Cable interrupt
Cables [ Y31/2| (Y31/2)
1 ~(Q)* 2 | detached
16.3 g Engine idling Approx Vacuum transducer (Y31/3)
Vacuum B EDS control 4V Vacuum lines
transducer | g a4 P 1 | unit connected | <300 EDS control unit
(Y31/3) mbar
Vacuum Vacuum tester with | Increase Voltage | Vacuum transducer (Y31/3)
unit, charge |V distributor on speed slowly | drops Vacuum lines
pressure vacuum transducer | to approx. Vacuum | EDS control unit
control valve | (Y31/3) 2000/min drops
OQutput (OUT)
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Pulse
readout

st conngction

Specifi-

cation

Pa

ssible cause/remedy

[16) |15.4
“ | |t) ||( RS

Y31/3

lgnition: OFF
y control

=

.

<1 §
"~ w l!

v g
h M

able interrupt

2 | unit dig-
connected
<1 Q Cable interrupt
Y31/3
1
GCoolant temperature sensor and intake air
Temperature in “C Resistance (& 10%) Voltage in V (1 10%)
20 2.5 k§ 3.85
30 1.7 kQd 3.47
40 1.18 kD 3.05
50 833 2.63
6O 600 Q 2.22
70 440 Q 1.85
80 327 Q 1.5
90 243 0 1.22
100 185 6 0.99

apiliiljn
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e) ELR, ARF function te

Note

This test is to be performed when in the event of
complaint concerning the pulse readout, no fault

is dispiayed

Test step/
test scope

| Test connection/
test instrument

Operatiorn/
requirement

Specifi-
cation

Possible cause/
remeddy

1.0
idle speed
control

Revolution counter
with TDXC generator

Engine idling
Coolant tempera-
ture approx. 80 *C

Plug detached from
actuator

Automatic
transmission:
680 £ 20 rpm
Manual
transmission:
740 £20 rpm

Automatic
transmission:
610 £20 rpm
Manual
transmission:
90 + 20 rpm

Actuator, injection
pump, engine <.:.| :»ranrn'il
sensor, EDS ¢

unit (N39),
tost steps 7 &

Set speed at
injaction pump.

Injaction pump

2.0
Exhaust control
circuit

Connect vacuum
tester with Y
distributor to ARF

m .Jn i1g

Vacuum drops

Perform mechanical
st on vacuum
ansducer (Y31/1)

an ucjl air flow sens

valve I::ilrm.;»ll},f ‘|.|‘|.l*|.l‘\|};f full .
throtte (B2/1). EDS control
unit (N39)
ARF valve
3.0 Connect vacuurn Engine switcl AFF valve is | Renew ARF valve
ARF valve tester directly to ARF | Pressurize Al heard to close

valve.

valve with 300 mbar

| and disconnect
| again

wfile  RA 07.1.1054-
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Test step/
test scope

Test connection/
test equipment

Operation/
requirement

Specifi-
cation

Possible
cause/remedy

4.0
Charge pressure
control

Connect vacuum
tester (020) with Y
distributor to output
(OUT) from vacuum
transducer (Y31/3)

Engine idling

> 300 mbar

Vacuum supply
Vacuum line
Vacuum transducer
(Y31/3)

EDS control unit
(N39)

Vacuum unit Slowly increase Vacuum
Charge pressure speed to approx. reduces
control valve 2000 rpm
4.1 Connect vacuum Engine idling <100 mbar | Vacuum supply
Vacuum unit tester (020) with Y Vacuum line
Pressure control | distributor to vacuum
flap (100) unit pressure control
flap (100)
Slowly increase Vacuum Vacuum transducer
speed to approx. increases (Y31/2)
2000 rpm Pressure line on
prassure sensor
(B5/1)
EDS control unit
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f) Test program with contact box (Engine 603.970)

Symbols for test instruments:

Contact box (0 Voltage measurement (volt, direct
Multimeter voltage)
Jack =@ Resistance measurement (ohm)
e Pin
Pulse | Test step/ Test instrument/ Operation/ Specifi- | Possible cause/remedy
readout | test scope test connection requirement cation
1 1.0 - No fault stored
2 2.0 Ignition: OFF Renew control rod travel
Control rod : EDS control sensor or injection pump.
travel 4 ~(Q)y = & | unit dis- 50 +4 Q | Cables
sensor (L7) |4 (@)t g | connected 26 42 Q
4 4....:::@}1:..., 3 ©
4 . - !:.]! + - 1 m
2.1 L7 lgnition: OFF | 50 +4 Q | Renew control rod travel
Control rod |2 —w =@ .. 3 | Connector on sensor or injection pump
travel control rod
sensor (L.7) travel sensor
(L7) detached
L7 Connector 25 +2 Q | Renew control rod travel
2 —am ""-:@f""- w1 | CONtrol rod sensor (L.7) or injection
travel sensor pump
(L.7) detached
3 3.0 Ignition: ON 5 +0.5 V| Air flow sensor
Air flow EDS control potentiometer
sensor 3 24 | unit (N39) Cables
potentio- connected Test value in order. Fault
meter (B2/1) was, however, stored.
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Pulse | Test step/ Test instrument/ Operation/ Specifi- | Possible cause/remedy
readout | test scope test connection requirement cation
3] [3.0] < 0.6V | Cause: Air flow sensor
plate jams during starting,
3 10 renew air flow sensor if
necessary
EDS control unit (N39)
Engine idling 1.4 4
02V
3.1 ignition: OFF | 500 Air flow sensor
Air flow L EDS control 1200 @ | potentiometer (B2/1)
sensor 3 (@) 24 | unit (N39)
potentio- disconnected
meter (B2/1)
Air flow sensor | 50— Air flow sensor
plate in off 200 Q potentiometer (B2/1)
3 10 | position
Air flow sensor | 560 Air flow sensor
plate fully 1100 Q | potentiometer (B2/1)
3 10 | deflected
3.2 Connectoron | <1 Cable interrupt
Cables B2/1 | air flow sensor
=@y >— 3| potentiometer
(B2/1)
detached
_ <1Q Cable interrupt
E B2/1
24 =A@~ >—4
4 4.0 Renew atmospheric
pressure sensor,
EDS control unit (N39)

2) Readout only at 900/min for at least 5 seconds, fault is not stored.
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Pulse | Test step/ Test instrument/ Operation/ Specifi- Possible cause/remedy

readout | test scope test connection requirement cation

59 5.0 Engine Supply line (red/brown)
Vacuum 900 rpm leaking
transducer |18  —=~(Uyw- 1| £5049)

(Y31/1)
Vacuum at ARF approx. >3 VY | Air admission line (black)
ARF valve valve 300 mbar ¢) blocked. Air admission filter

closed (62a).
Supply line (red/brown) or
vacuum line (rubber) closed
or interrupted. Vacuum
transducer (Y31/1). Cables,
EDS control unit, air flow
sensor potentiometer, ARF
valve

N39 Connectoron | <1 Cable interrupt

D Y31/1 | vacuum

18 =@\ 3y 1 |transducer

(Y31/1)
detached
<1 Cable interrupt
Y311
ﬂ;{@}:ﬁw p - 2
6 6.0 - - - Internal power supply

Renew EDS control unit
(N39)

7 7.0 Engine idling >3V") |Engine speed sensor,
Engine EDS control distance, dirt, cables
speed 3 o0 | unit dis-
sensor (L3) connected
7.1 Engine idling >2.8 V¥) | Cable N389 closed (X11/4)
TD signal EDS control Short-circuit or EDS control

1) Voltage increases as speed inCreases.
2) Readout only at 900 rpm for at least 5 seconds, fault is not stored.

4)  Apply full throttle briefly, vacuum and voltage drops. The test values are reference values.

6) Voltage falls by approx. 0.5 V and stabilizes.

afifiipn
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s | unit connected

.............................

unit (N39)




Pulse | Test step/ Test instrument/ Operation/ Specifi- | Possible cause/remedy
readout | test scope test connection requirement cation
7] 7.2 N S-ﬂ] Ignition: OFF Beru 9) Engine speed sensor (L.3)
Engine it EDS control 6527 Q Cables
speed 3 «XQyw= 20| unit detached | 10 %
sensor (L.3) VDO %)
1900 Q
+10 %
1.3x Plug connector | Beru %) Engine speed sensor (L.3)
1 e =@ e 2| (L3X) 527 Q
separated +10 %
VDO %)
1900 Q
+10 %
7.3 <1 Q Cable interrupt
Cables : L3x
20 ‘..»22@)1-» Ym O
<1 Q Cable interrupt
] L3x
a0 Vo »— 1
8 8.0 Ignition: ON 3 Coolant temperature
Coolant : EDS control sensor, cables, EDS control
temperature | 3 (o g | unit connected unit
sensor
(B11/4)
8.1 Ignition: OFF | 3) Coolant temperature
Coolant EDS control sensor, cable
temperature unit dis-
sensor connected
(B11/4)
B11/4 | Plug connector | %) Coolant temperature sensor
L =@ | (B11/4) (B11/4)
detached
Ignition: OFF <1 Q Cable interrupt
EDS control
unit dis-
connected

3) Refer to table for coolant temperature sensor and intake air.
5) Measured at 20 °C ambient temperature (for each 10 °C change in ambient temperature the resistance changes by 4 %).
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Pulse
readout

Test step/
test scope

Test instrument/
test connection

Operation/
requirement

Specifi-

cation

Possible cause/remedy

C

9.0
Intake air

sables

b2/1

Ignition: ON
EDS control

ternperature |13 a9 L unit connected
SeNsor
(B2/1a)
9.1 ignition: QFF
intake air EDS control
temperature | 3 20 | unit dis-
sensor connected
(B2/1a)
B2/1 Connector on
- N A
1 eem Q> . 2| air flow sensor
(B2/1)
detached
9.2 Ignition: CFF

EDS co
unit dis-
connecte
Connector on
air flow sensor
(B2/1)
detached

’)

)

%)

<1 Q

Intake air temperature
sensor, air flow sensor

(B2/1), cables, EDS control

unit

Cable to intake air
temperature Sensor,
termperature sensor

Intake air temperature
sensor

bley interrupt

Cable interrupt

10 10.0 Engine approx. | 11-14 V| Atermator regulator
| Power 1500/min Voltage >18 V
Supply 14 1
11 [11.0 Ignition: ON 1114 V | Actuator (Y22)
ELR ERS control Cables
actuator ) o | unit connected EDS control unit (N39)

(¥22)

1) Readout only in event of short-circuit.
2) Reference valug, voltage drops as speed increases.
3) Refer 1o table for coolant temperature sensor and intake air.
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Pulse | Test step/ Test instrument/ L Operation/
readout | test scope test connection requirement

Specifi- Possible cause/remedy

cation

[11]1") | [11.0]

Engine idling

ion: O
5 contro
o | unit detached

a2 | Connector on
> 21 actuator (Y22)
detached

Cables

Y22

Mwmmmmiuwr

25 %
0.5V

«q G

<1 Q

2 ]'

actuator
Cables

Oy

mmmmumMan;

v » gn

Cable interrupt

13 |

™

S control unit

Fenew L
{IN39)

1) Readout onty in the event of short-circuit.
2) Reference valug, voltage drops as speed incraases.

lant temperature sensor and Intake alre

Temperature in °C Resistance (& 10%) i\%Mﬂ&sin‘w( t10%)
20 2.5 kQ | 3.85
30 1.7 ki 3.47
40 1.18 kQ 3.05
50 833 Q 2.63
60 600 Q 2.22
70 440 € 1.85
80 327 Q 1.5
g0 243 S [ 1.22
100 185 Q 0.99
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g) ELE and ARF function test (Engine 60:3.970)

Test instrumeant/ Oper: Specifi- Possible cause/
test connection requirement cation remedy
Idle speead control | Drehzahimesser mit Engine idling 630 rpm Actuator, injection
OT-Geber ant temperature | 20 pump, engine speed
approx. 80 *C sensor (L.3), EDS

control unit, refer 1o
test steps 6 and 10

f

Plug from actuator Set speed at
detached | £20 injection purmp,
injection pumgp

Exhaust control Connect vacuum Engine at 900 rpm | Vacuum | Parform mechanical

loop tester with Y + 50 and approx. drops | test on vacuum
distributor to ARF 300 mi | transducer (Y31/1)
valve Apply full throttle Air flow sensor

briefly

ARF valve

s switched off | ARF valve | Renew ARF valve
Prassurize ARF
alve with 300 mbar | audibly
and disconnact

again

ARF valve Connect vacuum
tester directly to ARF
valve
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G. Engines 602.96 and 603.96, Models 124 and 201
Basic Version Code 62/0 as of 06/91
& @ @ @ (O @b as of Model Year 1992

a) Short-test, engine 602.96, 603.96

b) Testing with pulse counter

¢) Troubleshooting schedule

d) Test program with contact box, engine
602.96

e) Test program, anti-jerk control (ARA),
engine 602.96 with manual transmission

f) ELR, ARF function test, P2 control,
ARA, engine 602.96

g) Test program with contact box, engine
603.96

h) ELR, ARF function test, engine 603.96

i) Test program for components not covered
with pulse readout, engines 602.96, 603.96
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a) Short-test, engine 602.96, 603.96

) 24[i09002100 " tecmsonsren
) 1;’ POQPPOO O
e ReeERENR

' ERRERERNE
0e

004

Y22

Zﬁmmwm

‘.::.[JIH!!’}

/
/
/!

gy

021 I{ ﬂ

]

"l"'rJ...l::l-.l::lh.l::ll.l by i

&0 LMy

..................
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Digital tester (001) and pulse counter (021) .. ...
Pulse counter (013)  ....... ... ... .. ... ...

Contact box (004) with test cable (002) ........
Digital multimeter (003) ...................

Vacuumtester (019) ........... ... ... ...

Fuse at overvoltage protection relay (K1/1) .....
Selector lever . .......ciiiii i
Air conditioner/automatic climate control .......

Battery voltage at overvoltage protection,
contacts tand5 ......... ... i,

Display . ...t

The number which appears in the display field of
the pulse readout indicates whether and which
component is faulty or whether components in
the control loop are faulty.

See fault table section c¢).

e RA 07.1.1042-1120/107

connect, disconnect.

connect to battery (G1) and to test coupling
(X11/4), disconnect.

connect to EDS control unit (N39), disconnect.
connect to contact box (004), disconnect.

connect with Y distributor to ARF valve or to
vacuum unit, charge pressure control and
vacuum unit, vacuum control flap, disconnect.

check.
move into position "P".
switch off.

test (specification 12 V).

warm up to operating temperature

(coolant temperature approx. 80 °C).

press for 24 seconds.

read and note.

press once again;

if no new display appears, no further fault in
system.



b) Testing with pulse counter

Connection diagram

G

013 Pulse counter

G1  Battery
X11/4 Test coupling for
diagnosis

Contact assignment
(X11/4)

1 Girouncl

2 TD signal i,
- - / il

3 Pulse output, ARA oA “~.,:~‘

control unit (N8/2) (only nfg
manual transmission)
4 Pulse output, EDS

control unit
POT-0107-37
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ragarding nu
v cau! AT TY) oo

test, section "f* (engine 602.¢
(engine B03.96).

The figura 1 indic

electronic system. AJII ot Qures a
to a particular component/fault group.

assigned

The figuras from 1 to 15 appear in the disp
field of the pulse counter.

If the U-Batt LED lights up after connecting the
pulse counter, the pulse counter and voltage
supply of the pulse counter are in order.

lay

Testing with pulse counter
1 Connect pulse counter as specified in the
connection diagram.

Note

U-Batt LED in the display field must light up; if

not:

a) Check fuse of pulse counter.

b) Test contact 1 of test coupling (X11/4) to
battery positive (1114 V).

¢) Test contact 4 of test coupling (X11/4) to
contact 1 (6-12 V).

2 Engine Idling
If the fault memory is read with the pulse
counter with ignition "ON", the pulse

readout "7” (engine speed sensor) appears.

3 Press start button for between 2 and 4
seconds.

4 Read off pulse output display and note.

Display "1” = no fault storad.
Greater than "1” =  fault in system.
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seconds.

m, the nravious readout ¢ anneay

t o) TaTed:)
u L4 onee

s a further fault in the system, its

ved.

6 He

ure until

again displayed.

7 Rectify noted faults (pulse output) as stated
in the troubleshooting schedule.

8 Perform components test.

Erasing fault memory
After a fault has been rectified, the pulse
displayed must be erased as follows:

9  Press start button and reac the rectified
fault, then press start button for 6--8 seconds.

Mote

Each fault displayed must be erased
Inciivicually.

Once the fault has been reclified and erased,
the fault code no longer appears in the fault
output.

It & figure greater than 1 is displayed, further
faults exist in the system.




¢) Troubleshooting tables

The number of pulses in the display indicates
whether and which components are fauity and
whether components in the control circuit are
falty.

EDS control uni

Pulse readout | Component/control loop GOR2.96 603.96
11 No fault stored X X
2 Control rod travel sensor (L.7) X X
3 Air flow sensor potentiometer (B2/1) X X
4 EDS control unit (N39), altitude sensor X X
5 Vacuum transducer (Y31/1) or fault in exhaust control loop X X
6 EDS control unit (N39), internal power supply X X
7 | Engine speed sensor (L3) X X
8 Coolant termperature sensor (E11/4) X X
9 Intake air temperature sensor (B2/1a) B X

10 Power supply |- X

11 ELR actuator or vacuum transducer (Y31/1) X ? X

12 not assigned X X

13 EDS control unit (N39) faulty (internal memory) X x

14 EDS pressure sensor (BS/1) faulty X |-

15 Charge pressure control/ivacuum control flap vacuum x |-
transducer (Y31/6) or fault in boost pressure control loop

Ty I complaints received, perform function test ELR, ARF, P2 control, ARA (manual transmission).
2) Digplay onty if short-circuit exists. The fault display also appears on EDS control units up to production date 168 (August 1991)
avan if no fault exists.

ARA control unit

Pulse readout | Component/control loop

19 No fault stored

2 Engine speed sensor (L3)

3 Coolant ternperature sensor (B11/4)

4 not assigned

5 Anti-jerk control (ARA) control unit (N8/2)
ARA control loop "fault”

3) i complaints received, perform ARA tunction test (manual transmission),
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d) T

| program with contact box, engine 602.96

Contact box connection diagram

QO3]

S II!A‘ 0002100 Buchorntanion

900009909
980929994
aReRRaaqY

::l[li][[][ll[‘

002 25-pin test cable 124 589 33 63 00 005

003 Muttimeter XTI XX
004 .!L.E pin contact box 124 89 00 21 00
005 cable 124 589 34 63 00 004
N39  EDS control unit
PQ7-0113-13
'!l| d STHY I
Symbols for test Instruments
Contact box Voltage measurement
Multimeter (volts, DC voltage)
Contact ~=(Q)y=  Resistance measurement (ohms)
----- Fin
Test program
Pulse | Test step/ Test instrument/ Operation/ Specifi- Possible cause/
readout | test scope test connection requirerment cation remedy
1 1.0 | o - - No fault stored
2 2.0 lgnition: QFF Replace control rod travel
Control rod =08 control sensor or injection pump
travel unit unplugged |50+ 4 Q| Wiring

sensor (L.7) 2549 ()

o £

e ()

2.1 Ignition: € dwwﬂﬂh Feplace control rod travel
Control rod | 2 wam -w{(Q)%  wn. 3 | Coupling at sensor or injection pump.
travel control roc
sensor (L.7) travel sensor
{1.7) unplugged
|25+2 Q | Replace control rod travel
D I 1 sensor or injection pump.
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' instrument/ ‘ - Possible cause/
connection requirerme !anl cation rermedy
2] 2.2 ||nr|wm|1uc‘n| *I"Il FF <1 0 Open circuit in wiring
Wiring Coupling at
control r @u:l
travel sensor
(L.7) unplugged
L7 _ _
s (D)L -y, <1 Q Open circuit in wiring
L7 _
B ) <1 Open circuit in wiring
3 3.0 Ignition: CN 405V | EDS control unit (N39)
Air flow i EDS control
sensor 3 —¢ == )ty 24 | unit (N39)
potentio- connected
meter (B2/1)
<05V Wiring
Air flow sensor
Tigine: EDS control unit (N39)
lclling 1.7%
LRYAL
B - P 10 02V7
3.1 lgnition: QFF | 500- | Air flow sensor
Air flow EDS control 1200 potentiometer (B2/1)
sensor 3 —( (@) 24 unit (N39)
potentio- disconnected
meter (B2/1)
Air flow sensor | 50— Air flow sensor
plate in off 200 Q potentiometer (82/1)
position
Air flow sensor | 560~ Air flow sensor
plate fully 1100 Q potentiometer (B2/1)
deflected
Coupling at air | <1 § Open circu ||l in 'mmrunu
flow sensor
potentiometer
(B2/1)
unplugged

1}y Voltage rises as engine speed rises.
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Pulse | Test step/ Test instrument/ Operation/ Specifi- Possible cause/
readout | test scope test connection requirement cation remedy
4 4.0 - - Replace EDS control unit
(N39) (altitude sensor)
5 5.0 Engine Supply line sw/ws
Vacuum g 700/min. £50 [ >3 V") (black/white) leaking.
transcucer (W) Air admission line
(Y31/1) 18—~ >—1 (sw = black) blocked. Air
S5 NDe
Vacuum at ARF > 250 ?oﬁ;md. sion filter (62a)
ARF valve | valve with Y mbar ') | Supply line sw/ws
distributor (black/white) or vacuum
line sw (black) (rubber)
blocked or leaking.
Vacuum transducer
(Y31/1). Wiring, EDS
control unit, air flow
sensor potentiometer,
ARF valve
5.1 Ignition: QFF <1 Q Open circuit in wiring
Wiring M /1 | Coupling at
(Y31/1) 18 m{«.b (@ 3 1 | vacuum trans-
ducer (Y31/1)
disconnected
<1 Q Open circuit in wiring
: Y311
1 =@ >—2
5.2 827/3 ignition: QFF AHF mmmrmwnt«:h ("“"3' l/..!i)
ARF 1 —em Q)" w3 | Coupling at
microswitch microswitch
(827/3) disconnected.
Accelerator
pedal not in o §)
full throttle
position
Accelerator <1 Q
pedal in full
throttle pos.
5.3 $27/3 ] ‘Y Ilgmti(m: OFF Open circuit in wiring
Cable be- |3 —¢ =@ >— 1| Coupling at
tween ARF ARF switch- <19
microswitch over valve
(27/3) and (Y27) and
ARF switch- microswitch
over valve (527/3)
(Y27) disconnected

") l)eepmss briefly to full throttle, vacuum and voltage drop. Test values are reference values.

agilidifjm
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Pulse | Test step/ Test instrument/ Operation/ Specifi- Possible cause/
readout | test scope | test connection requirement cation remedy
(5] 5.4 Vacuum at Engine: ARF switchover valve
ARF switchover valve idling >250 (Y27)
switchover | (side outlet) mbar
valve (Y27) Full throttle <10
mbar
6 6.0 - - - Internal supply voltage
Replace EDS control unit
7 7.0 N39 Engine: Engine speed sensor,
Engine Idling >2V'") |clearance, dirt, wiring
speed 3 —¢ =(Dte3— 20 EDS control
sensor (L.3) unit unplugged
7.1 N39 Engine Cable (N39) to (X11/4)
TD signal Ieling >3,5 V3 | short-circuit or EDS
automatic |3 ¢ w(@)tey— 25 | EDS control control unit
transmission unit connected
manual
transmission
7.2 N39 ignition: OFF | Beru ?) Engine speed sensor (L3),
Engine EDS control 527 Q wiring
speed 3 —( =@ y—20 | unit +10 %
sensor (L.3) unplugged. VDO ?)
automatic 1900 Q
transmission +10 %
7.3 N8/2 ignition: OFF | Beru ?) Engine speed sensor (L.3),
Engine 10 —¢=~(Q)»>»— 12 | ARA control 527 Q wiring
speed unit +10 %
sensor (L.3) unplugged. VDO 3)
manual 1900 Q
transmission +10 %
T hs vk b
b) manual transmission: Voltage drops as engine speed rises.
2)  Measured at 20 °C ambient temperature (each 10 °C change in ambient temperature alters resistance by 4 %).
3)  Voltage drops as engine speed rises.
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Fulse
readout

Test step/ Test instrument/ Operation/ Specifi- Possible cause/
test scope test connection requirement cation ramedy

[71 7.4 Plug connec- | Beru ') Engine speead sensor (1.3)
Engine 1 - o | tion (L3x) 527 Q
speed separated 310 %
sensor (L3) VDO |

1900 Q
' M’ "m

G CONMEC-

| Wiring tion (13x) «1 Q) Open circuit in wiring
| automatic . 'wwwrﬂ.ml
smission ) EDS control
unit unplugged
L3 <1 0 Open circuit in wiring
) — 1
7.7 L3x WMM|ummmw.
Wiring 12 —g oG 3 q | tion (L3x) <1 Q Open circuit in wiring
manual separated
transmission ARA control
unit unplugged
N8/2 3%
10— <¢w«@9wm Yoe O <1 § Open circuit in wiring
8 8.0 Ignition: QN 2 Coolant temperature

Coolant
temperature
sansor
(B11/4)

EDS control SBNSOr, wiring,
9 | unit connected control unit

8.1 gnition: OFF | #) 1h0mhmmmmmmmwuuma
Coolant EE control Sensor, wiring
temperature g | unit unplugged
SeNnsor !
(B11/4) f
B11/4 | Plug connec- | ?) | Coolant temperature
- '"""::*!:iiii):!:""' e | THON (“ 11 AMlL) SanNsSor

separated

‘N::i; !g' < .l !”!
311/4 -
Yo lth$m

connected

tin wiring

1} Measured at 20 *C ambient temperature (@ach 10 *C change in ambient temperature alters resistance by 4 %).
2) See table, coolant and intake air temperature Sensor.
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Pulse Operation/ Possible cause/
readout requirement uwmw remedcly
9 9.0 Ignition: ON B Intake air ternperature

)

|
EDS control i sensor, air flow sensor,
\
\
|
|

Intake air
temperature
SENSor
(B2/1a)

00 unit connected wiring, EDS control unit

9.1 N3O Gable to intake air
Intake air ) femperature sensor,
temperature |4 <ﬂ“*@W”ﬁ _______ ww.uwumm tempearature sensor
SBNSOr connected

(B2/1a)

Coupling at air | ) ke air temperature

flow sensor SENSOr
| (B32/1) dig-
- connected

1| BT e Q)
[

Wiring

‘«-I ﬁ! Opern circuit in wir

B2
Qe o 1|mmﬂdm
connacted ;
Coupling at air
flow sensor
(B2/1) dig-

connected

<16 Open circuit in wiring
B2/
) 2
10 10.0 Engine approx. | 11-14 V| Alternator regulator
Voltage 1800 rpm voltage > 18 V
supply - Y g
117 11.0 ngine approx. | 11-14 V| Actuator (Y22)
ELR 0 mpm Wiring
actu; Yoo 0 | | sontrol
unit connected
8 control unit (N39)
Engine: 2.5 & hmmmmmwmwwmwm
[ 0 g (Y Y q | IellinG 15 (output ste

L }b “Readout onh y |1f of luunnl «(. irc u ll
2) See table, coolant and intake air h=urn||n waturg Sensors.
3) Reference value, voltage drops if engine speed rises.
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Pulse | Test step/ Test instrument/ Operation/ Specifi- Possible cause/

readout | test scope | test connection requirement cation remedy

[11] 11.1 Ignition: OFF 4+1Q Actuator (Y22)

EDS control Wiring
unit dis-
connected
11.2 Ignition: OFF <10 Open circuit in wiring
Wiring Disconnect
1 —¢ =@ 3 p|coupling at
actuator (Y22)
N39 <18 Open circuit in wiring
Y22
@ »—1
13 Internal memory
Replace EDS control unit
(N39)

14 14.0 N39 Ignition: ON >4.9V | Pressure sensor
Pressure E EDS control Prassure lines
sensor 3 —¢ ==(Dtey— 12 unit connected Wiring
(B5/1)

14.1 Pressure senso
Pressure >1.3V Pressure lines
sensor 0 mbar Wiring
(B85/1)
Pressure tester with | Briefly full Voltage
Y distributor to throttle rises
pressure sensor pressure
rises
>500
mbar
14.2 3 Ignition: OFF | 30 £ 5 kQ | Pressure sensor (BS/1)
Pressure e EDS control
sensor 3 —( Q) 12 unit dis-
(B5/1) ) connected
14.3 <1Q Open circuit in wiring
Wiring B5/1
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Pulse | Test step/ Test instrument/ Operation/ Specifi- Possible cause/
readout | test scope | test connection requirement cation remedy
[14] 14.4 N39 Ignition: QFF <10 Open circuit in wiring
Wiring E Bs/1 | EDS control
12 —¢ «....'::@}'.':..., $— 1 | unit dis-
| { connected
14.% QOpen it in wiring
Wiring e | E
(@)t Y g | UNIL dis-
connected
15 15.0 N3 Engine: Supply line sw/ws leaking
Vacuum E Icling Air admission line (sw)
transducer | g ¢ <@ 3— 9 >4 V') |blocked. Air admission
(Y31/5) fitter (62a) fouled.
boost Vacuum at outlet »>300 Supply line sw/ws or
pressure OUT of vacuum mbar ') vacuum line sw (rubber)
control/ transducer blocked or leaking.
vacuum Vacuum transducer

control flap

by

N
Wiring
vacuum
transcucer

(Y31/5)

15.2

Boost
pressure
control
switchover
valve
(Y27/4)

Y31/5

o,

Vacuum at
switchover valve
(Y27/4) (side
connection)

1) Voltage and vacuum drop as engine speed rises.
2} Slowly increase engine speed to 1000 rpm (from idling speed).

afiiiiiin
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Ignition: QFF
EDS control

4 | unit dig-

connected

EDS control
unit connectad

Exrgine:
Teltingy

Engine speed
> 1000 rpm?)

12V

(Y31/5), wiring, EDS
control unit

Open circuit in wiring

Boost pressure control
switchover valve (Y27/4)
EDS control unit

Open circuit in wiring




Pulse | Test step/ Test instrument/ Operation/ Specifi- Possible cause/
readout | test scope | test connection requirement cation remedy
[15] 15.3 EDS control Boost pressure control
Vacuum unit connected switchover valve (Y27/4)
control flap 1 | Engine: EDS control unit
switchover Idling Open circuit in wiring
valve Vacuum at 12V
(v27/5) switchever valve <10
(W;?;}ﬁ) (side Engine speed | mbar
t:«)r.;nn@ctiiom >1000 rpm’)
<1V
>150
mbar
15.4 ignition: QFF <1 Q Open circuit in wiring
Wiring boost EDS control
pressure unit connected
control
switchover <10
valve
(Y27/4) l N/"-l
1 — ---.-:-'-(gh;}_‘)-'!ﬁm.- y— 9
15.6 Y27/4 Y27/5 | lgnition: OFF <1 Q Open circuit in wiring
Wiring 1 =@ 1
vacuum
control flap e <1Q
switchover | Y27/4 Ya7/5
valve 2 .....::'.@):n..., y— 9
(Y27/5)

2)  Slowly increase engine speed to 1000 rpm (from idling speed).

Coolant and intake alr temperature sensors

Temperature in °C Resistance (£10 %) Voltage in V (10 %)
20 2.5 kQ 3.85
30 1.7 kQ 3.47
40 1.18 k2 3.05
50 833 Q 2.63
60 600 Q 2.22
70 440 Q 1.85
80 327 Q 1.5
90 243 Q 1.22

100 185 Q 0.99
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@) Test program anti-jerk control (ARA), engine 602.96 with manual transmission

Fulse | Test step/ Operation/ “umwm | Possible cause/
reacout SCOPe requirernent remedy
1 1.0 R - no fault stored
2 2.0 Engine: Inmmw%;mwwd:mm@@m
Engine 1 e e [ TCHING) »1.5 V") | clearance, fouling
speed |
Mm<wm4&
2.1 PMM|ummmm-- | Beru ?) Inmmmm wmmwlwwwww
Engine L - a9 | 0N (L3X) | 627 Q
speed separated 10 %
sensor (L3) VDO ?)
1900 Q
10 %
3 3.0 B11/4 | Plug connec- | ?) Coolant temperature
Coolant ke (8 wneoe | LN (E311/4) Sensor
temperature disconnected

SENSQr
(B11/4)

§ | 5.0 Coupling at ARA actuator (Y22/3)
| Actuator LI () e 2 | ARM actuator (441 8
(Y22/3) | (yeesa) |
unplugged
5.1 \mmunhmu fuumcmmuwdumumhh
ARA contral 14 .o v w2 | CGoOupling at Wiring
unit (N8/2) ARA actuator
(Y22/3)
unpluggecl.
Briefly full Voltage
throttle rses
;»&” N39 lmmmMng&M
memm| ARA control
) 0 g unit unplugged | <1 Q Open circuit in wiring
.Awuwmunm;N' <1 Open circuit in wiring
EDE control
unit unplugged |
Coupling ¢ ‘
ARA actu:
unpluggs
1} Voltage increases as engine speed rises.

2) Measured &
3) See table ¢

at 20 °C ambient temperature (@ach 10 *C change in ambient temperature varias resistance by 4 %).
olant and intake air temperature Sensors.
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f) Function test ELR, ARF, P2 control, ARA, Engine 602.96
(ARA only with manual transmission)

Note
This test should only be performed if a complaint
is received but no fault is displayed via the pulse

readout.
Test instrument/ Operation/ Specifi- Possible cause/
Test step/ test connection requirement cation remedy
test scope
1.0 Tachometer with TDC | Engine idling Automatic Actuator, injection
idle speed control | sensor Coolant tempera- transmiss.: | pump, engine speed
ture approx. 80 °C | 680 rpm sensor (L3),
+20 EDS control unit
(N39), see test steps
Manual 7 and 11
transmiss.:
740 rpm
+20
Connector Automatic Set speed at
unplugged from transmiss.: | injection pump.
actuator 610 rpm Injection pump
+20
Manual
transmiss.:
690 rpm
+20
2.0 Connect vacuum Engine at 900 rom | Vacuum Perform mechanical
Exhaust control tester with Y +50 and approx. drops test of vacuum
loop distributor to ARF 300 mbar transducer (Y31/1),
valve Briefly full throttle air flow sensor
(B2/1).
EDS control unit
(N39)
ARF valve
3.0 Connect vacuum Engine switched off | ARF valve | Replace ARF valve
ARF valve tester directly to ARF | Pressurize ARF closes
valve valve with 300 mbar | audibly
Detach vacuum line
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Test step/
test scope

Test instrument/
test connection

Operation/
requirement

Specifi-
cation

Possible cause/
remedy

4.0
Boost pressure
control

Vacuum unit
Boost pressure
control valve

Connect vacuum
tester (020) with Y
distributor to output
(OUT) of vacuum
transducer (Y31/5).

Engine idling

Slowly increase
snging speed o
apr

0. 2000 rpm

> 300 mbar

Vacuum
drops

Vacuum supply
Vacuum line
Vacuum transducer
(Y31/5)

EDS control unit
(N39)

4.1
Vacuum unit
vacuum control

Connect vacuum
tester (020) with Y
distributor to vacuum

Engine idling

< 100 mbar

Vacuum supply
Vacuum line

flap (100) unit, vacuum control
flap (100)
Slowly increase Vacuurn Vacuurn transcducer
engine speed to rises (Ya1/8)
approx. 2000 rpm ssure line at
BSBUre SeNsor
(B&/1)
EDS control unit
5.0 Test voltage at 2-pin | Briefly depress to Voltage ARA actuator (Y22/3)
ARA actuator coupling of ARA full throttie from rises
(Y22/3) actuator with idling speed
multimeter
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g) Te

Symbols for test instruments

et it
NS TLEIN L

Multimeter

t program with contact box, engine 603.96

Y.

Vfnlbr e v
VTGS TG

ndb

TP Wy
VIRV ARL-IRL]

(972
AL
..... Pin
Pulse | Test step/ | Test instrument/ Operation/ rossible cause/

readout | test scope

test connection

requirement

remedy

1.0

no fault stored

2

2.0

Control rod
travel
sensor (L7)

- -5

R () 1

-
) Yeetian- "
e «.n---‘(.!:!;)- e Y )

nition:

| EDS control
| unit dis-

connected

Coupling at
control rod
travel sensor
(L.7) dis-
connected

504 Q

25%2 Q

o

50+4 Q

4 - ¥ B
P { S “‘
4 p
2.1 Ignition: QFF
Control rod |2 —um w9 | Coupling at
6 control rod
sensor (L.7) travel sensor
(L.7) dis-
connectead
Coupling at
- wn ] | CONLrol rod
travel sensor
(L.7) dig-
connected
N3 Ignition: COFF

-
Q

-
!I |!5

Q

Q

Replace control rod travel
$ensor or injection pump.
Wiring

Replace control rod travel
sensor (L.7) or injection
pump.

Replace control rod travel
sensor (L7) or injection
pump.

Open circuit in wiring

Open circuit in wiring

Open circuit in wiring
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Pulse | Test step/ Test instrument/ Operation/ Specifi- Possible cause/
readout | test scope test connection requirement cation remedy
3 3.0 N39 ignition: ON 5+05V |[Air flow sensor
Air mass EDS control potentiometer
sensor 3 unit (N39) Wiring
potentio- connected
meter (B2/1)
<05V Air flow sensor
EDS control unit (N39)
Engine:
idling 1.4
02V
31 ignition: OFF | 500~1200 | Air flow sensor
Air mass EDS control Q potentiometer (B2/1)
sensor unit (N39) dis-
potentio- connected
meter (B2/1)
N39 Air flow sensor | 50— Air flow sensor
T plate in off 200 Q potentiometer (B2/1)
position
N39 Air flow sensor | 560-- Air flow sensor
gima plate fully 1100 Q potentiometer (B2/1)
3 g - deflected
3.2 N3g Coupling at air | <1 Q Open circuit in wiring
Wiring ] flow sensor
potentiometer
(B2/1) dig-
| connected
24 —(=~@*= >— 4
4 4.0 Altitude sensor
EDS control unit (N39),
replace
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Pulse | Test step/ Test instrument/ Operation/ Specifi- Possible cause/

readout | test scope test connection requirement cation remecdy

5 5.0 N39 Engine >3 V% |Leakin supply line (tr/br)
Vacuum 900 rpm
transducer | 4g _ ¢eZ(@te 3 1| £50 Y Air admission line (sw)
(Y31/1) blocked. Air admission

Vacuum at ARF approx. filter (62a) closed.
ARF valve |, ave 300 mbar | Supply line (tr/br) or
Y vacuum line sw (rubber)
closed or interrupted.
Vacuum transducer
(Y31/1). Wiring, EDS
control unit, air flow
sensor potentiometer,
ARF valve
Coupling at <1 Q Open circuit in wiring
vacuum
transducer
(Ya1/1) dis-
connected
<14 Open circuit in wiring
6 6.0 - - - Internal supply voltage.
Replace EDS control unit
(N39)

7 7.0 N39 Engine: Engine speed sensor,
Engine Idling >3V") |clearance, fouling, wiring
speed 33— <:®i>)_ 20 EDS control
sensor (L3) unit dis-

connected
71 Engine Cable N39 to (X11/4)
TD signal idling >2.8 V%) | short-circuit or EDS
EDS control control unit (N39)

1) Voltage rises as engine speed rises.
4) Briefty apply full throttle. Vacuum and voltage drop. The test values are reference values.
6) Voltage drops by about 0.5 V and stabilizes.
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Pulse | Test step/ Test instrument/ Operation/ Specifi- Possible cause/
readout | test scope | test connection requirement cation remedy
7] 7.2 Ignition: OFF Beru ®) Engine speed sensor (L3),
Engine 5 EDS control 527 Q wiring
speed 3 —¢ Q> 20 unit dis- +10 %
sensor (L3) connected VDO %)
1900 Q
+10 %
L3x Plug connec- | Beru %) Engine speed sensor (L.3)
1 wmetlHL ‘“”::@2“"’ - 2 “‘0“ (L‘BX) 527 m
separated £10 %
VDO $)
1900 2
+10 %
7.3 <1 Q Open circuit in wiring
Wiring
<1 Q Open circuit in wiring
8 8.0 ignition: ON % Coolant temperature
Coolant HEEE EDS control sensor, wiring, EDS
temperature | g _¢ (V)% j— g|unit connected control unit
sensor
(B11/4)
8.1 ignition: OFF | 9) Coolant temperature
Coolant EDS control $BNsor, wiring
temperature |4 __¢ _...;::(@:z:.... y—9 unit dis-
sensor ] connected
(B11/4)
B11/4 | Plug connec- | 3) Coolant temperature
AL Qe we | tion (B11/4) Sensor
disconnected
8.2 Ignition: OFF <10 Open circuit in wiring
Cable B11/4 | EDS control
9 —¢ __.,.‘:@)_‘.’Lm,. p - unit dis-
connected

3) See table, coolant and intake air temperature sensors.

5) Measured at 20 °C ambient temperatura (gach 10 °C change in ambient temperature alters resistance by 4 %).

aqlidiiln
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Pulse | Test step/ Test instrument/ Operation/ Specifi- Possible cause/
readout | test scope | test connection requirement cation remedy
9 9.0 Ignition: ON 3 Intake air temperature
Intake air EDS control sensor, air flow sensor
temperature unit connected (B2/1), wiring, EDS
sensor control unit
(B2/1a)
9.1 ignition: OFF | 9) Cable to intake air
Intake air EDS control temperature sensor,
temperature |4 _¢ Q) y— 29 | UNit dis- temperature sensor
sensor connected
(B2/13)
B2/1 Coupling at air |3) intake air temperature
| —em =XQF e w2 | flow senSOr sensor
(B2/1) dis-
connected
9.2 Ignition: OFF <1 Q Open circuit in wiring
Wiring B2/1 | EDS control

unit dis-
connected
Coupling at air
flow sensor
(B2/1) dis-
connected

Open circuit in wiring

10

10.0
Voltage
supply

N39

32

14 —( =D »— 1

Engine approx.
1600 rpm

11-14 V

Alternator regulator
voltage >18 V

3) See table, coolant and intake air temperature sensors.
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Pulse | Test step/ Test instrument/ ation/ Specifi- Possible cause/

readout | test scope test connection requirement cation remecly

1Y 11.0 Ignition: QN 11-14 'V | Actuator (Y22)
ELR E control Wiring

Actuator

@ y— o | UNit connected EDS control unit (N39)
(Y22) Pertorm test step 5
(output stage)
Engine:
Ielling 254+ %)
e Yo | 0.8V
11.1 \ nition: () | 4405 Q |ELR actuator
ontrol Wiring

o Y | AN €
CHONIIEN

ecl

- lgnition: Open circuit in wiring
yoo | Goupling at

() — mmMmeW

disconnecte

Wiring

«<1 ) Open circuit in wiring
Y22
:l; ....... 1'
13 Replace EDS control unit
(N39)
1) Readout only if short-circuit exist
2) Reference value, voltage drops it enging speed rises.
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Coolant and intake air temperature SOrS

Temperature in °C Resistance (£ 10 %) Voltage in V (£ 10 %)
20 2.5 kQ

30 1.7 kQ

40 1.18 kQ | 3.0

50 833 N 12.63

60 600 § 2.22

70 440 1.85

80 327 1.5

90 243 G 1.22

100 185 Q 0.99

h) Function test ELR, ARF eéngine 603.96

Test step/ Tast instrument/ | Operation/ Specifi- Possible cause/
test scope test connection | requirement cation remedy
Idle speed Tachometer with TODCG | Engine idling G300 rprm 4 20 Actuator, injection
control generator Coolant termperature | 680 mpm +:20 ') | pump, engine speec
approx. 80 *C sensor (L.3), EDS
control unit see test
steps 6 ancd 10
Connector 580 rpm £ 20 Sat speed at
unplugged from B20 rpm £ 20 ) | injection pump,
actuator injection pump
Exhaust | Connect vacuumn Engine at Vacuum cdrops | Perform mechanical
control foop MMWWWWTY B00 nprn & 50 and test of vacuurn
ibutor to AFRF | approx. 300 mbar transducer (Y31/1),
Briafly full throtile air flow sensor
(B32/1).
EDS control unit,
ARF valve
ARF valve Connect vacuum Engine switched off | ARF valve Replace ARF valve
taster directly to ARF | Pressurize ARF closes audibly
valve valve with 300 mbar
Datach vacuum line

Y AMATIC with manual transmission
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i) Test program for components not covered with pulse readout, engines 602.96, 603.96

Pulse | Test step/ Test connection Operation/ Specifi- Possible cause/
readout | test scope requirement cation remedy
1 Engine >250 ARF switchover valve (Y27)
ARF Vacuum at 900 rpm £ 50 | mbar ARF microswitch ($27/3)
switchover | switchover valve Full throttle <10
valve (Y27) | (side outlet) mbar
and ARF
microswitch
(S27/3)
2 Ignition: OFF ARF microswitch ($27/3)
ARF S27/3 Coupling at
microswitch |q_,. =~@f= .3 |microswitch
(827/3) disconnected.
-Accelerator
pedal not in w
full throttle
position <19
-Accelerator
pedal in full
throttle
position
- : Ignition: OFF Open circuit in wiring
Cable Yo7 §27/3 | Coupling at
between 1—C¢ ==@? 53| ARF switch- <1 Q
ARF micro- over valve
switch (Y27) and
(827/3) and coupling at

ARF switch-
over valve

(va7)

ARF micro-
switch (827/3)
disconnected
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a)
b)

d)
e)

9)

.........

........

Short-test

Testing with pulse counter
Troubleshooting schedule

Test program with contact box

Test program for components not covered
with pulse output

Function test ELR, ARF, P2 control
Testing key-operated engine stop

wilijn  RA 07.1.1042-1120/131
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a) Short-test

|"||||||||I|l|lllllllllll||||:9:n
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Digital tester (001) and pulse counter (021)
Fulse counter (013)

Contact box (004) with test cable (002)
Digital multimeter (003)

Vacuum tester (019)

Fuse at overvoltage protection (K1/1)

Selector lover

Air conditioner/automatic climate control
Engine

Fuse of base module

Start button of pulse counter (013)
Display
Start button

The number which appears in the display of the
pulse readout indicates whether and which
component is faulty or whether components in
the control loop are faulty. See fault table section

)
C).

aptfiliin  RRA 07.1.1042-1120/133

connect, disconnect.

connect with adapter (075) to test coupling
(X11/4), disconnect.

connect to EDS control unit (N39), disconnect.

connact to contact box (004), disconnect.

connect with Y distributor to ARF valve or to
boost pressure control vacuum unit, disconnect.

check.

move into position "P".

switch off,

warm up to operating temperature

(coolant temperature approx. 80 °C)

check (read pulse output base rmodule contact
8), see Diagnosis Manual Chassis Volume 1.

Niote

Before reading the stored faults via the pulse
output, the battery must on no account be
disconnected, base module and EDS control
umm@NSQ)nwn%«wun@ﬁummmmmkwnmmmMQg@d“

press for 2-4 seconds.

read and note.

once again press. If no new display appears, no
further fault in system.




b) Testing with pulse counter

Conn

stion diagram

013 Pulse counter

075 Pulse counter adapter

X11/4  Test coupling for
diagnosis, pulse signal
(@8-pin)

Contact assignment of
pulse counter acapter

1 Ground, terminal 31

2 Terminal 87

3 Terminal 30 PO Bran-a4
4 EDS pulse readout
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Notes regarding pulse readout
if a complaint is received but no fault is

5 Once again press start button for between 2
and 4 seconds. The previous figure re-appears

displayed via the pulse readout, perform the
function test, section "e”.

The figure 1 indicates no fault detected in the
electronic system. All further figures are

assigned to a particular component/fault group.

The figures from 1 to 1% appear in the display
field of the pulse counter.

if the U-Batt LED lights up after connecting the

pulse counter, pulse counter and pulse counter

power supply are in order.

1 Connect pulse counter as stated in the
connection diagram.

Note

The U-Batt LED in the display field must light

up; if not:

a) Check fuse of pulse counter.

b) Test contact 1 of test coupling (X11/4) to
battery positive (11-14 V).

c) Test contact 4 of test coupling (<11/4) to
contact 1 (B-12 V).

ro

Engine ldling.
If the fault counter is read with the pulse
counter with ignition "ON”, the pulse

readout "7” (engine speed sensor) appears.

3  Press start button for between 2 and 4
seconds.

4 Read off pulse output and note.
Feadout "1" no fault stored.
Greater than fault in system.

» -1| ”
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if no further fault is stored in the system. if a
further fault is present in the system, its fault
code is displayed.

6 Repeat this procedure until the first fault is
again displayecl.

7 Rectify noted faults (pulse readout)
according to troubleshooting schedule.

8 Perform components test.

Erasing fault memory
After a fault has been erased, the pulse
displayed must be erased as follows:

9 Press start button and read the rectified
fault, then press start button for 6-8 seconds.

Nevte

Each fault displayed must be erased
Inclivichually.

Onee the fault has been rectified and erased,
the fault code no longer appears in the fault
output.

if a figure greater than 1 is displayed, further
fault in the system.



¢) Fauit table

The figure in the display field of the pulse
readout indicates whether and which component
is faulty or whether components in the control

loop are faulty.

Pulse readout

Component/fault loop

1

All functions "in order”

Control rod travel sensor (L.7)

Air flow sensor potentiometer (B2/1)

EDS control unit (N39), altitude sensor

alsaiwip

Vacuum transducer (Y31/1), switchover valve (Y31/6) or fault in exhaust
control loop 4)

EDS control unit (N39), internal power supply

Engine speed sensor (1.3) (is not stored)

Coolant temperature sensor (B11/4)

CiIoiINIO

Intake air temperature sensor (B2/1a)

Power supply

119)

ELR actuator 2), vacuum transducer (Y31/1), vacuum transducer (Y31/4)
or boost pressure cutoff switchover valve (Y31/6)

12

not assigned

13

EDS control unit (N39) faulty (internal memory)

14

EDS pressure sensor (B5/1) faulty (electric)

16

Fault in boost pressure control circuit (overpressure)

1) Iif complaints received, perform function test ELR, ARF, P2 control or *test program for components not coverad with pulse

output”.

2) Fault is not stored, readout if short-circuit and open circuit.

%) Readout only if open circuit.

4) Readout if interruption in pneumatic supply, €. g. vacuum line faulty.
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d) Test program with contact box

Connection diagram of contact box

002
003
004
005
N39

Symbols for test Instruments

Contact box

25-pin test cable 124 589 33 63 00
Muttimeter

35-pin contact box 124 589 00 21 00
Test cable 124 589 34 63 00
EDS control unit

PO7-0113-13

-=(¥)*> Voltage measurement (volts, DC

Multimeter voltage)
Contact =@ Resistance measurement (ohms)
em Pin
Test program
Pulse | Test step/ Test connection Operation/ Specifi- | Possible cause/
readout | test scope requirement cation remedy
1 1.0 - - - no fault stored
2 2.0 Ignition: OFF Replace control rod travel
Control rod EDS control sensor or injection pump.,
travel =@ - | unit dis- 50 +5 Q | Wiring
sensor (L.7) (N . | connected o5 43 Q | Plug connection, engine
4 =@ >—6 25 23 Q[ ration noint (X26/2
4t <@l 3 o separation point (X26/2)
4—C mv:-"-(:'@ tor g o
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Pulse
readout

Test step/
test scope

Test connection

Qperation/
requirement

Possible cause/
remedy

(21

2.1

Control rod
travel
sensor (L.7)

Wﬁn’mg

L7

2 em Q> 3

mlon II
-

‘4’ el

6 ———

5 am

Ignition: OFF
Coupling at
control rod
travel sensor
(L.7) dis-
connected

Coupling at
confrol rod
travel sensor
(L.7) clis-
connectec

?2
N39

25 +2 Q

Replace control rod travel
sensor or injection pump.

Replace control rod travel
sensor (L.7) or injection
pump.

Open circuit in wiring
Plug connection, engine
separation point (X26/2),
contact 16

contact 8

zontact 9

3.0

Air flow
SBNsor
patentio-
meter (B2/1)

Air flow
Sansor
potentio-
meter (B2/1)

24

3 <Y 310

3.1

@ 324

Ignition: OF

Ignition: CIN
EDS control
unit (N39)
connectad

Ignition: ON

Engine idling

..1 .
EDS control
unit (N39) dis-
connected

Air flow sensor
plate in off
position

Air flow sensor
plate fully
deflected

<05V

14
0.2V

500--

1200

| 50

200 Q

560~
1100 Q

Air flow sensor
potantiometer
Wiring

Replace air flow sensor
EDS control unit (N39)

Air flow sensor

Air flow sensor

potentiometer (B32/1)

Air fliow sensor
potentiometer (B2/1)

Air flow sensor
potentiometer (B2/1)
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Pulse | Test step/
readout | test scope

Test connection

Operat
requirement

cation

Possible cause/
remedy

131 3.2
- Wiring

B2

flow sensor

Coupling at air

<1 €)

Open circuit in wiring

Vacuum
transducer | va
1 (Y31/1)
(pPneumatic)

Ve

ARF valve

1°)
Boost
pressure
shutoff
switchover
valve
(Y31/6)
{pneumatic)

Vacuurmn at ARF

900 rpm

gine idli
slowly

increase to
1100 rpm

1

approx.
300 mbar
411)

1114 V

- potentiometer
o . ' (B2/1) dlis-
*\:l‘ """" ‘ls 4
) connected
4 ()
2
4 4.0 Altitude sensor
Feplace EDS control unit
(N39)
] 5.0 Engine

Supply line (tr/br) leaking
Air admission line (sw)
blocked. Air admission filter
(62a) closed.
Supply line (tr/br) or
vacuumn line sw (rubber)
closed or interrupted.

um transducer (Y31/1).

ARF valve

sresaee

sontrol un

place it
(N39)

Boost pressure shutoft
switchover valve (Y31/6)

- Vacuum line,

supply line,
air acdmiss

on line

“} Brriefly deprass to full throttle. Vacuum drops. The test values are reference values.

Con
sensor pote

"

iometer (B2/1)

i RA 07.71.1054--1120/139

nment of plug connection, air flow

Readout only if short-circuit or fautt in boost pressure control circuit.

POT=-5332 -13




Pulse
readout

X <t;;‘|'(:l‘]F:) /
test scope

Test connection

Operation/
requirement

Specifi-
cation

Possible cause/
remedy

6 6.0 Internal supply voltage.
Replace EDS control unit
(N39)

7 7.0 Engine icling >3V | Engine speed sensor,

Engine
speed

ilﬂ
T signal

Engine
&

speed
sensor (1.3)

P
ﬂ .nJ

Wiring

)y 20
sensor MLJw

....... s
P arae]

7.2

20 |

]

L3x1

Engine iclling

EDS control
unit connectad

Ignition: OFF

EDS control
L unit dis-

- connected

- Plug connec-

tion (L.3x1)
released and
separated

“"EVV

1551’

Beru ®)
527 Q

+ 10 %

| VDO %)
5'00033

10 %

Beru %)
ﬁ??.ﬂ
10 %
vum»w
1900 Q

10 %

<10

«<1Q

sepe

{ Plug connec

learance, fouling, wiring,
plug connection engine

7y ¢ur->v
2)

# dmmuwmwmlmw

&HMWHM 19 t u(wmm»
Short-circuit or EL
unit (N39)

S control

IHWWMMEMMNMIMMMMMWLH%

wiring

Engine speed sensor (L.3)

Qpen circuit ir wiring

Flug connection engine
separation point (26/2),
contact §

Open cirquit in wiring
tion engine
separation point ({26/2)
contact 16

1) Voltage rises a

Q
N

anging spoad rises.

5 Measured at 20 *C ambient temperature (Bach 10 °C change in ambient temperature alters resistance by 4 %).

& Wolage drops as engine speed rises.
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Test step/
test scope

Test connection

Operation/
requirernent

Specifi-
cation

nssible cause/
remedy

8.0

Coolant
temperature
Sensor
(B11/4)

8.1
Coolant
temperature
sSensor

(B11/4)

8.2
B11/4

Cable

B11/4

[T

Ignition: CON
EDS control
unit connected

control
unit dig-
connected

Plug connec-
fion (B11/4)
separated

sontrol
unit dis-
connected

3)
J

3)

Ignition: COFF «<1Q

Coolant temperature
SBNSOr, Wiring,

EDS control unit, plug
<mmmmﬂAmMHman®

separation point (X

(AMMMN1WMM rature

SeNSsor, wiring

Coolant temperature sensor

Open circuit in wiring, plug
connection engine
ation point (X26/2),

contact 4

¢m

R 07.1.1042-1

9.0
Intalke air

temperature | «

Sensor
(B2/1a)

9.1
Intake air
tarnperature
SONSOr
(832/1a)

_______ s
20

_______ 1v',.rl.

1201141

Ignition: ()

Ignition: ON
[ ntrol
unit connected

EDS control
unit dis-
connected

- Coupling at air

flow sensor
(B2/1) dis-
connected

3)
i

Cable to in

Intake air temperature
or, air flow sensor

32/1), wiring, EDS control
unit

ke air
tempearature $ensor,
temperature sensor

Intake
SBNSOr

air temperature



Pulse | Test step/ Test connection Operation/ Specifi- | Possible cause/
readout | test scope requirement cation remedy
[9] 8.2 ignition: QFF <10 Open circuit in wiring

Wiring

B2/1

EDS control
unit dis-
connected
Coupling
flow sensor
(B2/1) dis-
connected

at air |

<1

Open circuit in wiring

10

10.0
Voltage
supply

N39

Engine idling

1114 WV

Voltage >18 V
Gienerator regulator

qq 1
1)

11.0
ELR
actuator

(Y22)

Wiring

“2......{

11.1 3¢

11.2

2) Reference value, voltage drops as engine speed rises.

aqiliifiijm
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ignition: OFF

ignition: ON
EDS control
unit connected

Engine idling

Ignition: CFF

EDS control
unit dis-
connected

Coupling at
actuator (Y22)
disconnected

11-14 V

2543

S5V

4 &

1.5 Q)
0ns Q

<iQ

Actuator (Y22)

Wiring

EDS control unit (N39),

plug connection engine

separation point (X26/2)

ELR actuator
Wiring

Open circuit in wiring, plug

connection engine
separation point (X26/2),
contact 11

Open circuit in wiring, plug
connection engine
separation point (X26/2),
contact 10



Pulse | Test step/

Test connection

Operation/
requirement

Specifi-
cation

Possible cause/
remedy

readout | test scope
[11) 1.3 9
MHPUUHI

transducer
Y31/1)

[ 11.4
- Wiring

mm)

"

], ....... Y

Y31/

Engine
900/min. + 50
iy '

!!»

vacuum
transducer
(Y31/1) dis-
connected

.AMWMHW M

>3V

<16

P
!I 1!5

Vacuum tri WMMWW
(Y31/1). Wiring, E
control u nuw‘um'ﬁkmm'¢4M|sn
potentiometer

Open circuit in wiring

Open circuit in wiring

13

Replace EDS control unit

| (N39)

14 14.0

Pressure

(B5/1)

Pressure tester

| Y distributor to
SSUNe Sensor

pres

SeNSOr [ e

(B5/1)

14.1 :
Pressure

Sensor g

with

gnition: CON
=[S control
unit connected

Biriefly full
throttle

=ngine idling

BV

»>1.3V

<10
mbar

Voltage
rses

mibar

14.2 mMmmm.n“ £
Pressure EDS control k€
m&nwmr Bkl g | UNIL i
(B6/1) connedcted
14.3
Wiring B85/

R I (7) S Wy

@)Hmeﬁmidvabﬁwuﬁﬂmﬁ ‘

4

aptiiiiipn  RA 07.1. 1054~

Apply full throttle. Voltage drops.

1120143

The test values are reference values.

Prassure sensor
Prassure lines
Wiring, plug connection
engine separation point
(M26/2)

4

SEUre Or
Prassure lines
Wiring

IMW=“M@!L

lwm1wmﬁnwmm



Pulse

Test step/

Test connection

Operation/

Spec |1f|

FPossible cause/

readout | test scope requirement remedy

[14) 14.4 N39 Ignition: OFF <1 Q Open circuit in wiring,
Wiring ] BS/‘I EDS control plug connection engine

PRI (3) o unit dis- separation point (X26/2),
connected contact 2
14.5 Ignition: OFF <1Q Open circuit in wiring,
Wiring Bs/1 | EDS control plug connection engine
T (1) - unit dis- LT )u.nr.mu':»ru point (X26/2),
connected

15 %0  {=- = - Prassure sensor (B5/1)
Fault in Prassure and vacuum lines
boost EDS control unit (N3$)

| pressure

control
circuit
16.1 3) Engine idling. | approx. Vacuurn transducer
Vacuum EDS control 4V (Y31/4)
transducer unit connected | >300 Vacuum lines
(Y31/4) mbar EDS control unit
(electric)

Boost
pressure
control valve
vacuum unit

15.2

Wiring

acuum tester with
Y distributor to
vacuumn transducer
(Y31/4)

Qutlet (OUT)

N38
Y31/4

Showly
increas
engine speed
up to approx.
2000 mpm

Ignition: OFF «

EDS control
unit dis-
connected

Volta

ge
drops
Vacuum
drops

Q|

Open circuit in wiring

El)
)

<1 Q Open circuit in wiring
16.3 3 Engine idling.
Boost Coupling at
pressure switchowver I..I<.,n.1|..1t pressure shutoff
shutoff valve (Y31/6) | 11-14 V | switchover valve (Y31/6)

switchover
valve
(Y31/6)

(electric)

.....................................................................

Readout only if open circuit.
Apply full throttle. Voltage drops. The test values are reference values.
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disconnected

Open circuit in wiring



Pulse | Test step/ Test connection Operation/ Specifi- Possible cause/
readout | test scope requirement cation remedy
[15] 15.4 N39 ignition: OFF <1Q Open circuit in wiring
Wiring Y31/6 | EDS control
7 =@ 3 1 |unit (N39) dis-
connected
<1Q Open circuit in wiring
Y31/6
1—¢ =HQf > »—2

e) Test program for components not covered with pulse output

Pulse | Test step/ Test connection Qperation/ Specifi- | Possible cause/

readout | test scope requirement cation remedy

- 1 Engine > 250 ARF switchover valve (Y27)
ARF switch- | Vacuum at 900 rpm & 50 | mbar Compressor shutoff/ARF
over valve switchover valve Full throttle <10 microswitch (827/6)
(Y27) and (side outlet) mbar
compressor
shutoff/ARF
microswitch
(827/6)

- 2 Ignition: OFF Compressor shutoff/ARF
Compressor $27/6 Coupling at microswitch (S27/6)
Shutoff/ARF | | =XQ)*» .3 | microswitch
microswitch disconnected
(527/6) -Accelerator

not in full w )
throttle

position <18
-Accelerator in

full throttle

position

- 3 Ignition: OFF Open circuit in wiring
Cable Y27 §27/6 | Coupling at Plug connection, engine
betwesn 1—¢ =@ 53| ARF switch- <1 Q separation point (X26/2),
Compressor over valve contact 12
shutoff/ARF (Y27) and
microswitch coupling at
(527/6) and COMPressor
ARF switch- shutoff/ARF
over valve microswitch
(Ya27) {827/6) dis-

connected
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Coolant and intake air

Temperature in °C

Resistance (+10 %)

Voltage in V (£ 10 %)

20 2.5 k) 3.85
30 1.7 k§d 3.47
40 1.18 k2 3.05

50

833 Q

2.63

600 Q

2.22

70

440 Q

11.85

80

327 Q

115

243 Q

1.22

100

185 Q

0.99

agoliitiio:
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f) Function test ELR, ARF, P2 control

Note

This test should only be performed if a complaint

is received but no fault is indicated with the

pulse readout.

Test step/ Test instrurnent/ Operation/ Specifi- Possible cause/
test scope test connection requirement cation remedy

1.0 Tachometer with TDC | Engine idling 610 rpm Actuator, injection
idle speed control | sensor Coolant temperature | +20 pump, engine speed

approx. 80 °C

sensor (L3), EDS
control unit (N39),
see test steps 7 and

11
Connector 560 rpm Set speed at injection
unplugged from +40 pump.
actuator Injection pump
2.0 Connect vacuum Engine at 900 rpm Perform mechanical
Exhaust control tester with Y + 50 and test of vacuum
loop distributor to ARF > 300 mbar transducer (Y31/1),
valve Briefly full throttle Vacuum air flow sensor
drops (B2/1).
EDS control unit
(N39)
ARF valve
3.0 Connect vacuum Engine off ARF valve Replace ARF valve
ARF valve tester directly to ARF | Pressurize ARF closes
valve valve with 300 mbar | audibly
Detach vacuum line
4.0 Connect vacuum Engine idling >300 mbar | Vacuum supply

Boost pressure
control

Boost pressure
control valve
vacuum unit

tester (020) with Y
distributor to outlet
(OUT) of vacuum

transducer (Y31/4).

Slowly increase
engine speed to
approx. 2000 rpm

Vacuum
drops

Vacuum line
Vacuum transducer
(Y31/4)

EDS control unit
(N39)

afiijn  RA 07.1.1042-1120/147



g) Testing key-operated engine stop

Test step/ Test instrument/ Operation/ Specifi- Possible cause/

test scope test connection requirement cation remedy

1.0 Connect vacuum Engine idling 0 mbar Key-operated engine
Key-operated tester with Y stop relay

engine stop distributor to Stop Stop engine 5-6 sec. Key-operated engine

2.0
Key-operated
engine stop relay

3.0
Key-operated
engine stop
switchover valve

vacuum unit

2-pin coupling at
switchover valve
(Y9/1)

Connect multimeter in
parallel

.............................................

Connect vacuum
toster with Y
distributor to
connection 2 of
switchover valve

(Y9/1)

‘ngine idling

Stop engine

Engine idling

» 300 mbar

>12 Vfor

>500 mbar

stop switchover valve
Vacuum lines

Stop vacuum unit
Fuses 17, 24 faulty
Fuses 17, 24 faulty
Key-operated engine
stop relay (N17/3)
faulty

Vacuum pump
Supply line
colour: tr

aplifiilin
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