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D. Running Test fauit message table.

D. Running Test fault message table.

NOTE!

engine versions.

The circuit diagrams in this manual apply to the 740, 940 (not 940 SE USA/CDN) Y/M 92 and
200 Y/M 92 . Unless otherwise indicated on the diagram, 740/940 circuit diagrams apply to all

If in any doubt, see appropriate circuit diagram wiring manual section 3(39).

tH2.4/LH3.1

Unless indicated otherwise in the column, fault messages apply to both LM 2.4 and

LH 3.1.

Fault message

Engine speed signal missing, LH #1

Idle switch signal missing, LH #2 / EZ #7
Idle switch status differs, LH #2 / EZ #7
Power missing, LH #4

Signal ground missing, LH #5

Air mass meter signal missing, LH #7
Air mass meter signal high, LH #7

Idle switch signal missing, LH #8 / EZ #7
ldle switch status differs, LH #8 / EZ #7
Main refay power missing, LH #9

Water temperature signal missing, LH #13
Power ground missing, LH #17

Injection pulses missing, LH #18

Pump relay control signal missing, LH #20

Main relay control signat missing, LH #21

Oxygen sensor signal out of range, LH #24
Load signal to EZ missing, LH #25

CIS valve pulse missing, LH #33

Ignition switch voltage missing, LLH #35
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Fault-tracing

D. Running Test fault message table.

NOTE!

engine versions.
If in doubt, see appropriate circuit diagram wiring manual section 3(39).

The circuit diagrams in this manual apply to the 740 and 940 (not 940 SE USA/CDN) Y/M 92 and
200 Y/M 92. Unless otherwise indicated on the diagram, 740/940 circult diagrams apply to all

EZ 116K

Fault message

Power missing, EZ #5
[gnition switch voltage missing, EZ #6
Load signal frem LH missing, EZ #8

5 Trig signal to EZ power stage missing, EZ #16

Engine speed signal missing, EZ #17

EZ ECU ground missing, EZ #20

Engine speed sensor signal missing,EZ #23

Power stage

Ignition pulses missing, power stage #1
Power stage ground missing, power stage #2
Voltage supply missing, power stage #4

Trig trom EZ ECU missing, power stage #5
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Fault-tracing

EA LH#2/EZ#7 (LH 2.4)

E. Fault-tracing LH 2.4 and LH 3.1

EA. LH#2 / EZ#7 (LH 2.4)

LH#2 / EZ#7 idle switch signal missing

740/940 EZ118K
OR— 7 |-
T—an-—- A
LH 2.4
oR on—w— 2 |—»

LH24

200
EZ 116K

e
IBN—SB-—

20
o—o— 2| 2|-v-¥ 7
181 ]

L‘\"“"— 3]s J" LH 2.4
2
AN—5H —, ]’—BN—SE--—- 5

i] f

23 00096A

08 00023

Cenditions for fault message:

Fault message will be stored if voltage is greaterthan 1.2V
on LH#2 when you first enter the Running Test.

Causes:

Break in wire between throttle contact and LH#2. §
Throttle contact defective. {
Idle switch incorrectly adjusted. )

Symptoms:

Low idling speed.
Engine starts reluctantly or will not start at all. i
No fuel shut-off when engine braked. e

NOTE!
Before checking wires, disconnect System Tester as in BA2,

Monitor Test

- Start engine but do not depress gas pedal.

— Check that display reads IDLING in Monitor Test .
Display reads IDLING:

Intermittent fault.

® Check wire between LH#2 and throttle contact for loose
contacts as in L1 and LS.
Display does not read IDLING:

¢ Check throttle contact as in
Service bulletin 2 (25) 704 for 700/900 ar
Service bulletin 2 (25} 202 for 200 .

17
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Fauit-tracing

EB. LH#2 / EZ#7 (LH 2.4)

740/940

200

EB. LH#2 / EZ#7 (LH 2.4)

LH#2 / EZ#7 Idle switch status differs

EZ116
OR——— 7 [—
N — 20 L
LH 2.4
2] [FH-o—Ja}—or— 2 |-»
18 "
;
¥
:BNS:QD—EN— 5 —1
b —
23 00085A
LH 24
EZ 116K
J—-—BN—SB— 20
l—o-—t;———— 2] 2 -Y-w 7
181 1 b= L.
N33 i LH 2.4
2
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0B 00023

Conditlons:

If both LH and EZK are connected, fault message will be
stored if voltage varies belween connections, i.e. is both
above and below 1.2 V.

Causes:

Broken wire between throttle contact and LH#2.
Broken wire between throttle contact and EZ#7.
Symptoms:

Low idling speed.
Engine starts reluctantly or not at all.
No fuel shutoff when engine braked.

NOTE!
Befare checking wires, disconnect System Tester as in BA2.

EB1
Monitor Test
— Start engine but do not depress gas pedal.
- Check display reads |IDLING during Monitor Test .

Display reads IDLING:

¢ Volvo System Tester, Measurement box EB2.
Display does not read IDLING:

e Check wires between LH#2 and throttle contact for
breaks as in L2.
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Fauit-tracing,

5151183

EZ

28 00046A

EZ

28 QOD4GA

EB. LH#2 / EZ#7 (LH 2.4)

EB2
Volvo System Tester, measurement box
- Disconnect System Tester as in BA2.
— Connect measurement box to EZ 116K and check ground
points as in K3-K4.

e Go1o 'Check idie signal to EZ' EB3.

EB3
Check idie signail to EZ
— Connect EZ control unit to measurement box,
— Replace fuses removed.
~ lgnition on.
Connect voltmeter between EZ#7 and E2#20.

AT

Voltmeter should read around 0 V.

— Free throttle control so that idle switch opens.
Voltmeter should read approx. 12 V.

If valua OK:

e Check connections between EZ#7 and throttle contact for
loose contacts as in L1 and L5.

e Check connections between LH#2 and throttle contact for
loose contacts as in L1 and L5.
if value not OK:

e Check wire between EZ#7 and throttle contact for breaks
as in L2. :

18



Fault-tracing

EC. LH#4

p—~
| WP 1

H&4

LH#4 Power missing

740/940
B230F/FB B200F B234 F/G B204E

AT T ToA
. a5
. 4 8674
- o
| ® _EN BB/1_87/1
: %
e *
{ 23 00086A
200
5! ] =L
23 00098A
%,

P,

23 00076A

20

Conditions:

Fault message will be stored if voltage is less than 1 V.

Causes:
Broken wire between LH#4 and battery
Symptoms:

Diagnostic system not waorking. |t fault found when trying
to start engine, do not start engine.

EC1
Volvo System Tester, measurement box
- Disconnect System Tester as in BAZ.
-- Connect measurement box to LH and check ground
points as in K1-K2.
@ Goto ‘Check power supply' EC2.
EC2

Check power supply

— Connect control unit to measurement box.

— Replace fuses.

— Ignition on.

Connect voltmeter between LH#4 and LH#5.
Voltmeter should show battery voltage

If value OK:

Intermittent fault.

® Check wire between LH#4 and battery for loose contacts
asini1 and L5,
i vatue not OK:

¢ Check wire between LH#4 and battery for breaks as in L2,
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Fauit-tracing.

ED. LH#5 LH#17

ED. LH #5, LH #17

L.H #5 Signal ground missing

740/940
NS Conditions:
BN . . .
Fault message is stored if voltage is greater than 1.2 V.
bS] —B\l—eCa\f
I -,
- Causes:
17 SB 6 Break in ground point on intake manifold.
S JI:—}_S\E‘
» Symptoms:
08 OODB7A L . . . S
If the fault is intermitlent, the engine will stop or sii_ Jder
viotently, ‘
LH #17 Power ground missing
200 Conditions:
~T7 Fault message will be stored if voitage is greaterthan 1.2V
when engine speed is less than 2500 rpm.
L—— 5 —BN—SBIBN—SB‘Q
(- Causes:
— 17 -——581 Break in ground point on intake manifoid.
NP 23 00107A Symptoms:
Engine will not stan.
It tault is intermittent, engine will stall or shudder violently.
i)
oo Volvo System Tester, measurement box
n-ﬁ_‘{{:;“{.:{{:/;f/ — Disconnect System Tester as in BA2.
'“:—'—‘—E-‘—'"—:_'"'f — Connect measurement box to LH and check ground
150 points as in K1-K2. Check LH#5 and LH#17 with exi{_
care.
s15118 @ GO to 'Check ground points' ED2.
ED2
f \ Check ground points
ohatoaman
SO000T000 if value is OK when checking ground puoints:
( tntermittent fauit.
¢ Check ground points and connections for loose contacts
asiniland L5l
23 00027

21



Fault-tracing

EE. LH#7
EE. LH#7
LH#7 Air mass meter signal missing
740/940 Condltions:
rj; Fault message is stored if voltage is less than 1 V.
-

—
L

—
-

L
BN
L
23 00D8RA
200 LH24
e BN—-S
¥
LA 1 —I_ B'l'\,/\/"\/
2 = GN=Y ] & ——1
3 R-W 7 —
4 w 8 |e—
5FOR OR~ g —
6 OR; :OR
] BN-S 5
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.
23 000994
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BN-SB
%Z:«»\:! 2 _J e S
g 1 —oeN-Y—— & [
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3t Ton-—— 8 |[—»
) OR OR
£

23 00100A

Causes:

Break or ground short in wire between LH7 and air mass
meter.

Break or ground short inside air mass meter.

Break to power supply connaction 5 on air mass meter.
Symptomns:

Engine shudders. Idling uneven,

EET

Volvo System Tester, measurement box
— Disconnect Systemn Tester as in BA2.

— Connect measurement box to LH and check ground
points as in K1-K2,

¢ (o to "Check air mass meter and wire resistance' EE2.

EE2
Check air mass meter and wire resistance
— Ignition off.
Connect chmmeter between LH#7 and LH#5 (ground).
LH 2.4: Ohmmeter reading should be about 4 Q.
LH 3.1: Ohmmeter reading should be just on 110 Q.
if valua OK:

® Check resistance to ground EE3
If value not OK:

e Chack wire between LH#7 and air mass meter for breaks
asin L2,



Fault-tracing .

EE. LH#7

EE3
Check resistance to ground
— Ignition off.
— Disconnect air mass meter.
Connect ohmmeter between LH#7 and LH#5 (ground).

Ohmmeter resistance should be constant.
If vailue OK: .

e Check power supply EE4.
If value not OK:

e Check wire between LH#7 and air mass mester for ground
shorts as in L3.

{24

Check power supply
f \ — Connect control unit to measurement box and air mass
et meter.
Somoocoouah — Replace fuse. £
( - ignition on. e
L H LH 2.4: Connect a voitmeter between connection 5 on the
air mass meter and ground.

23000764 | H 3,1: Connect a voltmeter between connection 3 on the
air mass meter and ground.

Voltmeter should show battery voltage.
If valua OK:

@ Check air mass meter EES.
if value not OK:

o Check wire between connection 5 {LH 3.1:connection 3)
and system relay for breaks as in L2.

“.E5
/"\ Check air mass meter
— Connect air mass meter.

- Start engine and run until warmed up. B
( Connect a voltmeter between LH#7 and LH#5 (grou/ -

~ Take reading with motor idling but not under load.
LH LH 2.4: Voltmeter reading should be about 2.3 V.
LH 3.1: Voltmeter reading should be about 3.5 V.
if value OK:
Intermittent fault
e Check wire between LH#7 and air mass meter for intermit-

tent breaks as in L1 and L5.

e Check wire between connection 5 (LH 3.1:connection 3)
and system relay for loose contacts as in .1 and LS.
If value not OK:

® Check with new air mass meter.

23 00079A
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EF. LH#7

740/940

EF. LH#7

LH#7 Air mass meter signal high

200

200

24

LH2.4

—_

_l-EN—SB-L

——GN—Y—— B

R—w

[=LI & B F N )

LH 3.1

- OR OR—
OR; ;OR

BN—-SB—— 5
EN-_LSB

2

®

(7]

JT_

—GN—~Y ——

L R

- OR —
OR OR

W o~

]

—
A

—>
—

]

23 DOGABA

)

L

23 00098A

i

BN—SB——
8N-s8
L

&u\

1

23 001004

Conditions:

Fault message appears if voltage is greater than 6 V.,

Causes:

Live short in wire between LH#7 and air mass meter.
Air mass meter poorly grounded.
Live short inside air mass meter.

Symptoms:

Engine shudders, idles unevenly.

EF1
Monitor Test
— Start engine.
— Check load signal in Monitor Test,
LH 2.4: Load should be around 2.3 V when engine is idling
and not under load,

LH 3.1: Load should be around 3.5 V when engine is idling
and not under load.

If vaiue OK:

Intermittent fault.

¢ Chack airmass meter ground point and wire for loose con-
tacts as in L1 and |5,

@ Check wire between LH#7 and air mass meter for intermit-
tent live shorts as in L4,
If value not OK;

¢ Check air mass meter ground point and wire for breaks
asinL2.

@ Check wire between LH#7 and air mass meter for live
shorts as in L4.
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EG. LH#

£G. LH#S

LH #9 Main relay power missing

740/940

B230 F/FB B200F B234F/G B204E

au

Le=d
_'_TLL-Y & BN i
T x - [5
. o7l
p) asl_/_,
(3
85/ 2
= o
s ’?;—]

¥~-58

e W ----)
@ 2 R aa A s ez 0T
3 [P —

BM
N P S el By
- 23 00089A
200 5 r
=1
~ R
B R I V™
Ll 21 b —vyss —4
1
- g —on7v—on—
OR LOR-E"}
2
o 2 wEL—cn——g I
[ Y-R—
-L— 5 WBN"SBE—BN--SB—@
~ 23 00098A

Ja

TR |
AEOONCNOOCes §

=2

LH
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Conditions:
Fault message appears if voltage is less than 1 V.

Causas:

Break in system refay.

Break in wire between LH#21 and system relay.
Symptoms:

Engine wiil not start, .
If tault is intermittent, engine will stall or shudder violently

EG1
Volvo System Tester, measurement box
— Disconnect Systern Tester as in BA2,
— Connect measurement box to |.H and check ground
points as in K1-K2.
@ Goto 'Check power supply LH#21', EG2,
<Gz

Pasia

Check power supply LH#21

— Connect control unit to measurement box.

—~ Replace fuse.

— ignition off,

Connect voltmeter between LH#21 and LH#5.
Voltmeter shouid show battery voltage.

If vaiue OK:

¢ Check controls LM #21 EGA.
If vaiue not OK:

@ Test system relay LH#21 EGS.

25



Fault-tracing

EG. LH#9

LH

23 00076A

23 00076A

23 0Q076A

PN

=

OO0 §
COSSOOOCOCE §

LH

23 DOD78A

26

EG3
Check control LH#21
— Ignition on.
Voltmeter should read about 0.8 V.
If vaiue QK

e Check LH#9 EG4.
if value not OK:

® Test with new contro! unit.

-
R

EG4
Check LH#9
— lgnition on.
Connect voltmeter between LH#9 and LH#5.
Voltmeter should show battery voltage.
If value OK:
Intermittent fault.

® Check connections to LH#21 and LH#9 for loose contacts
asin L1 and L5.
If value not OK:

@ Tost system relay LH#9 EG5.

EG5
Test system relay LH#9
— Test with new systern relay.
Connect voltmeter between LH#S and LH#S.
Voltmeter should show battery voltage.
i value OK:

® System relay was sluggish
if value still not OK:

® Check wire between LH#9 and system relay for breaks
asin L2,

e Refit old relay.

EGB
Test system relay LH#21
— Test with new system relay,
- Ignition off.
Connect voltmeter between LH#21 and LH#5,

Voitmeter should show battery voltage.
If value is OK:

® System relay was sluggish.
It vaiue still not OK:

@ Check wires between LH#21 and fuse via system relay
for breaks asin L2,

© Refit old relay.



Fault-tracing

EH. LH#13

EH. LH#13

LH#13 Water temperature signal missing

740/940

R—58 =
'#nl 5
e
=
BN
8 e —e—an—— 5 |—
L e
23 DO0S0A
200
BL—R
2
1 BL—-R 13 |-g—

-

23 001014
]
E ] [ ]
N
2 1
30 00054
o
40000
Py
20000
AN
10000
BOOO \\
5000
4000 AN
\
2000 \\
1060 o
800 b
600
200 \\
200 - \
100
an 20 o 20 & 50 80 10 120 C
22 & 32 58 104 140 176 212 248 YF
5145698

Conditions:
Fault message is stored it voltage exceeds 4.5 V.
Causes:

Break in wire between LH#13 and temperature sensor.
Temperature sensor broken.

Symptoms:

Engine hard to start when warm.

NOTE!

Before chiecking wires, disconnect System Tester as in BA2.
L7
et

o g ST
EH1

Monitor Test

— Run engine until warm.

-- Check water temperature in Monitor Test.

Temperature when engine warm should be around 80°C.

If temperature OK:
Intermittent fauit.

e Check connections for poor contacts as in L1 and L5.
lf temparature is below 0°C:

¢ Check sensor resistance EH2.
If temperature wrong otherwise:

® Check connections for contact resistance as in L1 g"".L5,

TH
Check resistance o
- lgnition off,
Cannect ohmmeter between connection 1 on temperature
sensor and ground.

Chmmeter reading should be as in diagram.
if value OK:

e Check wire between LH#13 and sensor for breaks as in
L2.
If value not OK:

e Test with new temperature sensor.

27



Fault-tracing

EJ. LH#18

EJ. LH#18

LH#18 Injection pulses missing

740/940
B230 F/FB B200OF

Py m..y

3 E Mm‘.—‘f
@ta -m ﬁ

B234 F/G B204E

- g

23 00091A

200

Y58

(2o o 4

a
=
l\l_\
3
>
)
E:)

£ T 23001024

5151 183
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Conditions:

Fault message will be stored if voltage is not below 9 voit
during a given time, around 250 ms.

Fault message will not be given if fuel shut-off condition is
satisfied, i.e. engine speed is over 2200 rom and then falls
below 1100 rpm, and idling contact is closed.

Causes:
Break or ground short in wire between LH#18 and injectors.

No power supply to injectors.
Auxiliary relay defective.

Symptoms:

Engine will not start.
It fault is intermittent, engine will stall or engine speed will
fali.

EN
Volvo System Tester, measurement box
— Disconnect System Tester as in BA2.
— Connect measurement box to LH and check ground
points as In K1-K2.

@ Goto 'Check power supply’ EJ2.



Fault-tracing

EJ. LH#18
EJ2
/"\ Check power supply
— Connect contro! unit to measurement box.
m -~ Replace fuse.
( — Ignition on.
Connect voltmeter between LH#18 and LH#17 (output
LH ground).

Voltmeter shouid show battery voitage.
L

23 00076A
if value is OK:
¢ Check control #18 EJ4.
If value not OK:
® Check auxiliary relay EJ3.
~ (s
Check auxiliary reiay '
| — Test with new auxiliary reiay.
il — Ignition on.
{ Connect voltmeter between LH#18 and LH#17 (output
L.H ground).
Voltmeter should show battery voltage.

2 ooo7eA If value OK:
& Auxifiary refay was sluggish
If value still not OK:
@ Check wires betwsen LH#18 and auxiliary relay via injec-
tors tor breaks as in L2,
.
EL\.
, Check control #18
Connect voltmeter between LH#18 and LH#35 (voltagr*
( ~ Crank engine. % .
Voltrneter reading should be less than 1 V. '
I_. H if value OK:

2a300076A  Intermittent fault,

@ Check connections between LH#18 and injectors for poor
contacts and intermittent ground shorts as in L3.

e Check wires between LH#18 and auxiliary relay via injectors
for poor contacts as in L1 and LS.
if value not OK:

e Test with new control unit.



Fault-tracing

EK. LH#20

EK. LH#20

LH#20 Pump relay control signal missing

740/940
B230 F/FB B200F

B234 F/G B204E

b

Er

0

20 —Y—58

a ]
F
t o P,
e
23 0008BA
200
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] R
| 4 | R g
e ] 21 emye5p —2
e
o _“E
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., e
23 000984

s,

LH

23 00077A
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Conditlons:

Fault message is stored if voltage is aver 3 V.

Causes:
Break between LH#9 and system relay.
System relay defective.

Symptoms:
Engine will not start.
if fault is intermittent, engine will stall or shudder violently.

EK1
Volvo System Tester, measurement box
— Disconnect Systemn Tester as in BA2.
— Connect measurement bax to LH and check ground
points as in K1-K2.

e Go to 'Check power supply' EK2,

EKZ
Check power supply
- Connect control unit to measurement box, ‘@
~ Replace fuse.
Connect voltmster betwean LH#20 and LH#5.
- Try o stait engine.
Voitmeter should read around 1 V when starter motor is
turning or engine is running.
if value OK:

© Chack wire to LH#9 EK4.
If value not OK:

¢ Test system relay EK3.
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EK. LH#20

EK3
Test system relay

/"'\ — Test with new system relay.

Connect voltmeter between LH#20 and LH#5.
s | — Try to start engine.

( Voltmeter should read around 1 V when starter motor is
turning or engine is running.

|— H if vaiue OK:

faooor7a @ System relay was sluggish.
I vaiue stiil not OK:

e Check wire to LH#9 EKA4.

EK:-
Check wire to LH#9
— Disconnect idle valve to remove power from LH#3%

— Ignition an,
commncoom Connect voltmeter between LH#9 and LH#5.
—— ( Voltmeter should show battery voltage.
if vaiue OK:
L H o Check for poor contacts in wire EK5.
jf value not OK: -

23 Q0076A
e Check wire belween LH#9 and system reiay for breaks
asin L2.

[ “EK
Check for poor contacts in wire o
£/ \ — ldle vaive disconnected.
| - lgnition on.
oo q Connect voltmeter between LH#9 and LH#5.
{
{ Voltmeter should show battery voitage.
LH Check voltage does not disappear when checking for poc
contacts as in L5.

23 00D076A

if value not OK when testing:
Intermittent break:

@ Repair wiring.
If value OK:

e Test with new contral unit.
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EL LH#21

740/940

B230F/FB B200 F

EL. LH #21

LH#21 Main relay control signal missing

B234F/G B2O4E
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23 00098A

et
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£

(

23 000764

LH

Conditions:

raull message stored if voltage is over 3 V.

Causes:

System relay defective.
Break in engine ground.

Symptoms:

Engine will not start.
It fault is intermittent, engine will stall or shudder.

ELT
Volvo System Tester, measurement box
— Disconnect System Tester as in BA2.
— Connect measurement box to LH and check ground
points as in K1-K2,

® Go to '‘Check power supply’ EL2,

ElL2
Check power supply
— Connect cantrol unit to measurement box.
—~ Replace fuse,
- lgnition on.
Connect voltmeter between LH#21 and LH#5 (ground).

Voltmeter should read around 0.8 V. 'l‘ \\/



-

Fauitr-rracing

23 00077A

LH

23 00077A

5147 048

EL. LH #21

EL3
Check power supply when starting
— Try to start engine.
Voltmeter should read around 0.8 V when starter motor is
turning or engine is running.

If value OK: ! v
[ Y TR . P ol Y 4 =
Chochionginc ground BLE.
It value not OK:
® Check systam relay EL4.
14

Check system relay

— Test with new system relay.

Connect voltmeter between LH#21 and LH#5.

— Try to start engine. P
Voltmeter should read around 1 V when starter me..c is
turning or engine is running.

If value OK:

@ System reiay was sluggish.

If value still not OK:

e Check engine ground ELS,

ELS
Check engine ground
— Check engine ground for breaks or poor contacts as in
L1, L2 and LS. )
If engine ground s OK:
e Test with new control unit.

i,
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Fauit-tracing

EM. LH #24

LH#24 Oxygen sensor signal out of range

EM. LH #24
740/940
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Conditions:

Fault message is stored if difference in voltage between
high and low signal has been less than 0.3 V for aver 10
seconds.

Reading is not made if engine speed is over 2500 rpm, if
the idling contact is ciosed, fuel is shut off or engine
temperature is below 70° C.

Causes:

Ground short or voltage in wire between LH#24 and
lambda sonde.
Break in wire to lambda sonde power supply.

Symptoms:
High fuel consumption

NOTE!
Before checking wires, disconnect System Tester as in BA2
before taking readings.

EM1
Monitor Test
— Check lambda sonde signal in Monitor Test.
Signal should vary between low (<0.2V) and high (>0.7 V)
about every two seconds.

If signal OK:

@ Check connections for poor contacts as in L1 and L5,
If signal is constant at around 0 V:

® Check wire between LH#24 and lambda sonde for
ground shorts as in L3,

If signal Is constant at around 0.5 V;

¢ Check wire between lambda sonde and fuse for breaks
asin iz,

If signal is constant at over 1.0 V:

e Check wire between LH#24 and |]ambda sonde for live
shorts as in L4.



Fauft-tracing

EN. LH#25, EZ#

EN. LH#25, EZ#8

LH#25 Load signal missing
EZ#8 Load signal missing

740/540
Conditions:
LH 2.4 EZ 1 1GK [i;iult message is stored if voltage is less than 2.5 V for 40t
»| o5 . __-___ —_— No reading taken if conditions for fuel shutoff are met, i.e

engine speed is over 2200 rpm and then falls below 110t
rpm and idiing contact is closed.

- Causes:

Break or ground short between LH#25 and EZ#8.
23000934 gumptoms: £

No obvious ones.

200
LH EZ 116K
V"\‘
—b= o5 BN 8 |~
F 5 BN—SEESN—“SB‘? I BN
23 D0104A
{
EN:
A Volvo System Tester, measurement box _
e — Disconnect System Tester as in BA2. L
':...*‘:::::.::::Ly — Connect measurement box to EZK and check ground
T points as in K3-K4,
® (Goto 'Check load signal on EZK' EN2.
5151183
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Fault-tracing

EN. LH#25, EZ#8

EZ

2B 0C04BA

20 0A060

e

36

ENZ2
Check load signai on EZK
— Connect control unit to measurement box.
— Replace fuse.
— Ignition on.
Connect voltmeter between EZ#8 and EZ#20 (ground).
Voltmeter should read 200-500 mV.
If value OK:
tntermittent fault.

& Check connections for poor contacts and intermittent
ground shorts as in L1, L3 and L5.
If vaiue around 7 V:

e Check wire between control units for breaks as in L2.
If value is around 0 V:

@ Check wire resistance to ground EN3.

EN3
Check wire resistance to ground
— Ignition off.
— Remove fuse from battery (740 940 780: no.1, 760:
no.31, 240: in engine compartment (-80) or no.6 (91-}).
— Disconnect both control units.
Connect chmmeter between EZ#8 and EZ#20 (ground).

Ohmmeter should show constant resistance.
If valua OK:

e Test with new control unit.
If value not OK:

e Check wires between control units for ground shons as in
L3.



Fault-tracing

EP. LH#33

EP. LH#33

LH#33 CIS valve pulse missing

740/940
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Conditions:

Faull message I1s stored if voltage is less than 2.5 V for
300 ms.

Causes:

Break or ground short between LH#33 and vaive
Break or ground short in idiing valve.

Symptoms: O
Low idling speed. )

o,

EFt
Volvo System Tester, measurement box
— Disconnect System Tester as in BAZ,
— Connect measurement box to LH and check ground
points as in K1-K2.

e Goto 'Check wire and valve resistance’ EP2,

EP2
Check wire and vailve resistance
— lgnition off,
Connect ohmmeter between LH#33 and LH#9.

Ohmmeter should read around 8.
If value OK:

¢ Check wire resistance to ground EP3.
if value not OK:

e Goto 'check valve resistance’ EPS.

EP3

Check wire resistance to ground

— lgnition off.

— Disconnect idie valve,

Connect chmmeter between LH#33 and LH#5 (ground).

Ohmmeter sheould show constant resistance, _
If value OK: — %

e Check signal to valve EP4.
If value not QK:

e Chack wires between control units for ground shorts as in
13.
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Fault-tracing

EP. LH#33

38

23 DOOTEA

23 CO079A

EP4
Check power supply
— Connect control unit to measurement box.
— Connect idle valve.
-~ Replace fuse.
— Ignition on,
B T U - .‘_._,.uuuu.;..

Voltmeter should show battery voltage.

If value OK

e Check control #33 EP5.
If value not OK:

¢ Check wire between LM#33 and valve and between LH#9
and valve for breaks as in L2,

EP5
Check control #33
— Start engine and allow to idle.
Voltmeter should read 7-10 V,

If vaiue OK:
intermittent fault,

¢ Check connections for poor contacts as in L1 and L5.
If valtage does not drop:

e Test with new control unit.

EPE
Checi valve resistance
— Ignition off.
— Disconnect idle valve.
Connect ohmmeter between connections 1 and 2 on valve.
Ohmmeter should read around 8Q,
If value OK:

e Chack wire between LH#33 and valve and between LH#9
and valve for breaks as in section L2.
if value not OK:

¢ Test with new idle vaive.



Fault-tracing

EQ. LH #3!

EQ. LH #35

LH#35 Ignition switch voltage missing

740/940 Conditions:
If EZK and power stage are connected to System Tester
— fault message will be generated if voltage on EZ3#6, Powe
o +g .
- L stage #4 and LH#35 differs.

Causaes:

Break in wire between LH#35 and ignition switch.
Symptoms: £
Engine will not start. o
No symptoms if fault intermittent.

_E——
-

23 000%5A

(=
200 Volvo System Tester, measurement box

— Disconnect System Tester as in BA2.
— Connect measurement box to LH and check ground
_L'_""‘" to paints as in K1-K2.

e Go to 'Check power supply’ EQ2.

23 00106A EO‘
Check power supply
— Connect contro! unit to measurement hox
— Replace fuse, (
{ \ — lgnition on, s
acomaneacoo Connect voltmeter between LH#35 and LH#5 (ground).
=l v ( Voltmeter should show battery voltage. v~
| H (.
Syooovea  — Check that voltmeter shows battery voltage even when
starler motor is tumning or engine is running. -

If both vaiues QK:

/-\ intermittent fault.

e e Check connections betwsen LH#35 and ignition switch
S for poar contacts as in L1 and LS,

( If vaiue not OK:
o Check wire between LH#35 and ignition switch for breaks

I_H asinl2.

23 00075A
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Fauit-tracing

FA. LH#8 / EZ#7 (LH 3.1)

F. Fault-tracing LH 3.1

FA. LH#8 / EZ#7 (LH 3.1)

LH#8 / EZ#7 1dle switch signal missing

200 LH 3.1
IH 3.1
— [ o1 BL-w—] 10 |,
1 l

o 3

EZ 116K
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Conditlons:

Fault messags is stored if the voltage is greater than 1.2V
at both LH #10 and LH#8 when starting the Running Test.

Causes:

Break in throttle sensor ground connection.
Broken throttle sensor.

Symptoms:

Idling problem.
No fuel shut-off when engine braked.

NOTE!
Befors checking wires, disconnect Systam Tester as in BA2,

FA1
Monitor Test
— Start engine but do not depress gas pedal.

— Check that System Tester shows IDLING during Monitor
Test.

[f IDLING:

Intermittent tauit.

¢ Check throttle position sensor ground points tor icose con-
tacts asin L1 and L5.
if IDLING does not appear:

@ Check ground point FAZ,

FA2
Check ground point
— Ignition off.
~ Disconnect throtile position sensor.
Connect schmmeter between connection 1 and ground,

Chmmeter should read about 0 ohm.
If vaiue OK:

© Test with new throttie position sensor.
If vaiue not OK:

® Check greund point and wire for breaks as in L2.



Fauit-fracing-

FB. LH#8 / EZ#7 (LH 3.1)

FB. LH#8 / EZ#7 (LH 3.1)

LH#8 / EZ#7 ldle switch status differs

200 LH 31
LH 3.1
e ]
- ——2— BL-W— 10 |
L p—
[ ]
£Z 116K
«—| 7 Y — 8 g
20 eN-sBy || -
23 000ITA
5151 183

£

28 QOR46A

Conditions:

Fault message appears if voltage varies between LH#8
and EZ#7, i.e. fluctuates above and below 1.2 V.

Causes:

Break in wire between LH #8 and EZ #7.
Symptoms:

Idling problems.

orn,
—

FB1

Volvo System Tester, measurement box

— Disconnect System Tester as in BA2.

— Connect measurement box to EZK and check ground
points as in K3-K4.

e Continue with Check signals FB2,

FB2
Check signals
- Connect control unit to measurement box,
— Replace fuse.
— Ignition on.
Connect voltmeter between EZ#7 and EZ#20 (grourii"!\.,-."

Voltmeter should read about 0 V in idling position and over
4 Vin full load position,

it both values are OK:
Intermittent break.

e Check wire between EZ#7 and LH#8 for loose contacts
L1 and L5.
If volimeter reads 0 V both times:

e Check wire between EZ#7 and LH #8 for breaks as in L2.

(.

41



-

i %

P

Fault-tracing

GA. EZ#5,

740/940

G. Fault-tracing EZ 116K

GA. EZ#5,

EZ#5 Battery voltage missing

B230F/FB B200F B234F/G B204E

200

42

28 00050A
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28 00D5EA

z

28 00D46A

Conditions:

Fault message appears if voltage is less than 1 valt.

Causes:
Break in wire between EZ#5 and battery.
Symptoms:

Engine will not start. If break is intermittent. engine stops
ar shudders violently.

GA1
Volvo System Tester, measurement box
— Disconnect System Tester as in BAZ.
— Connect measutrement box to EZK and check ground
point as in K3-K4.
@ (o to 'Check power supply’ GA2.
GAZ

Check power suppiy

~ Connect control unit to measurement box.
— Heplace fuse.

~— Ignition on.

Connect voitmeter between EZ#5 and EZ#£20.
Voltmeter should show battery voitage.

If value OK;

Intermittent break.

@ Check connections between EZ#5 and battery tor loose
contacts as in L1 and L5,
if value not OK:

& Check wire between EZ#5 and battery for breaks as in L2.



Fauit-tracing .

GB. EZ#6

GB. EZ#6

EZ#6 Ignition switch voltage missing

740/940
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Conditlons:

Fault message appears if voltage does not exceed 6 volts
within 10 seconds of starting Running Test. If LH and
power stage are connected to the System Tester, a fault
message will also appear stating that the voltage at EZ #6,
LH #35 and power stage #4 varies.

Causes:

Break in wire betwesn EZ#8 and ignition switch.
Symptoms: o
Engine will not start.

It break is intermittent, engine will stall immediately or
engine speed will fall dramatically.

)

A
£ 5

GB1
Voivo System Tester, measurement box
— Disconnect System Tester as in BA2,
— Connect measurement box to EZK and check ground
point as in K3-K4.

e Go to Check power supply' GB2

GB:
Check power supply
— Connect control unit to measurement Dox.
— Repiace fuse.
— ignition on.
Connect voltmeter between EZ#6 and EZ#20.

Voltmeter should show battery voltage.

Pt

%,

Check that voltmeter shows battery voltage even whei
starter motor is turning or engine is running.

If both values OK:

Intermittent break.

e Check connections between EZ#6 and ignition switch for
loose contacts as in |1 and LS.
If value not OK:

e Check wire batween EZ#6 and ignition switch for breaks
asinl2,



Fault-tracing

GC. EZ#18, Power stage #5

GC. EZ#16, Power stage #5

EZ #16 Trig signal to EZ power stage missing
Power stage #5 Trig from EZ ECU missing

740/940
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Conditions:

Fault message is stored if voltage does not exceed 2.5
volts in a given time: this time varies with engine speed,
and is about 300 ms al idling speed.

Causes:

Break or ground short in wire between EZ#16 and power
stage #5,
Symptoms:

Engine will not start
If fault is intermittent, engine will stall or shudder violently.

GC1

Volvo System Tester, measurement box

— Disconnect System Tester as in BA2.

— Connect measurement box to EZK and check ground
points as in K3-K4.

¢ Goto 'Check resistance to ground’ GC2.

GCc2
Check resistance to ground
- lgnition off.
- Disconnect power stage.
Connect chmmeter between EZ#16 and EZ#20 (ground).
Ohmmeter resistance shouid remain constant.
If vaiue OK:

¢ Check ignition pulses on control unit GC3.
If value not OK:

@ Check wire between EZ#16 and power stage for ground
shorts as in L3.



Fault-tracing

28 O0O4BA

|010l010|

7554321

30 DOt16A

GC. EZ#18, Power stage #5

GC3
Check ignition pulses on control unit
— Connect control unit to measurement box.
- Disconnect power stage.
— Replace fuse.
— Crank sngine.
Connect voitmeter between EZ#16 and EZ#20 (ground).

Voltmeter should read at least 250 mV.
if value is OK:

o Check Igrulion puises on power stage G4,
If value not OK:

e Test with new control unit.

GC4
Check ignition puises at power stage {
— Disconnect power stage. )
Connect voltmeter between connections 5 and 2 (ground}
at power stage.
— Crank engins.

Volimeter shouid read at least 250 mV.
if value is OK:

¢ Test with new power stage.
If value is not OK:

® Check wire between EZ#16 and power stage for breaks
asin L2.

o
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Fault-tracing

GD. LH#1, EZ#17, EZ#23

GD. LH#1, EZ#17, EZ#23

LH #1 Engine speed signal missing

EZ #17 Engine speed signal missing

Conditions:

Fault message is stored if the voltage has not exceeded
9 V within a certain time: this time varies with the engine
speed, and is around 200 ms at idling speed. When starting
even if there is a power supply from the ignition switch but
the engine speed signal is less than 8 V after 10 seconds.

Causes:

Break or ground short in wire between control units.
Break or short in wires from engine speed sensor.
Engine speed sensor defective.

Symptoms:

Engine will not start,
if tault is intermittent, engine stalls or shudders violently.

EZ #23 Engine speed sensor signal missing

740/940
EZ 116K
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Conditions:
Engine speed over 1500 rpm and idle switch not closed.

Fault message is stored if voltage does not exceed 2.5V
within a certain time: this time varies with the engine speed,
and is around 120 ms when idiing.

Causes:

Break or ground short in wires from engine speed sensor.
Contact resistances in connections.
Engine speed sensor detective,

Symptomis:
Engine will not start.
If fault is intermittent, engine will stall or shudder violently,
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. Fault-tracing

GD. LH#1, EZ#17, EZ#23

GD1
Check engine speed sensotr
— lgnition off.
Connect an ohmmeter belween 1 and 2 on the pulse
sensor.

Engine speed sensor 1 388 567-7 {earlier version}:

t Ohmmeter should read about 240 Q but not more than 40C
Q with engine warm.

Engine speed sensor 3 547 847-8 (later version):

Ohmmeter should read around 170 Q but not more than
350 Q with engine warm.

If value OK:

e Volvo System Tester, measurement box GD2. L
If vaiue not OK:
e Test with new engine speed sensor.
aGo;

Volivo System Tester, measurement box

— Disconnect System Tester as in BA2.

— Connect measurement box to EZK and check ground
paints as in K3-K4.

e (o to 'Check engine speed signal’ GD4. =

5151 183
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Fault-tracing

GD. LH#1, EZ#17, EZ#23

EZ

28 00048A

3000039

P

EZ

28 00047A

GD3
Check pulse sensor signal
— Connect control unit to measurement box,
— Replace fuss.

Connect a voltmeter between EZ#10 and EZ#23.
— Crank engine.
Voltmeter reading should be at least 500 mV (AC).

If value OK:
1. Fault message EZ#23;
Intermittent fault.

@ Check wires between pulse sensor and control unit for
loose contacts as in L1 and L5,
2. Fault message EZ#17 or LH#1;

¢ Check engine speed signal, EZK GD4.

If value not OK:

e Check wires between pulse sensor and control unit for
breaks or ground shorts as in L2 and L3.

GD4
Check engine speed signal, EZK

Connect voltmeter between EZ#17 and EZ#20 {ground).
— Crank engine.
Voltmeter should read 6-9 V.

If value OK:

¢ Check wire between control units for breaks as in L2,
If value not OK:

¢ Check wire between control units for ground shorts as in
L3



Fault-tracing

GE. EZ#20
EZ #20 EZ ECU ground missing
740/940 Conditions:
BZ3U F/IFG BZulr DZd4 F/u  Dela C rauil message I voilage IS Gver 1.2 Yun.
Causes:
[——— BN—| 20 Break between EZ#20 and ground point on inlet pipe.
Ground point poorly connectsd.
2 Symptoms:
_|_ Engine will not start. 'S
28000532 |ffault is intermittent, engine will stall immediately or si1dd-
200 der violently.
e T ey
20 —~BN-SB
et
28 DDOS7A
GE1

Volvo System Tester, measurement hox

— Disconnect System Tester as in BA2.

—~ Connect measurement box to EZK and check ground
points as in K3-K4.

e Go o 'Check ground point' GE2.

GE2

Check ground point
ool If value is OK when checking greund point: § !
fosocooecca| | ntermittent tault.
\ e Check ground point and connections for intermittent
H breaks as in L1 and L5,
30 O0GE0A
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Fault-tracing

HA. Power stage #1

H. Fauli-tracing: power stage

HA. Power stage #1

Power stage #1 Ignition pulses missing

740/940
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Conditions:

Fault message s stored if voltage does not exceed 7 voits
within 200 ms.

Causes:

Ground short in wire between connection 1 on power stage
and ignition coil.

Fault in power stage

Short in ignition coil.

Ground short in wire to engine speed counter.

Shont in engine speed counter.

Sympioms:

Engine will not start
It fault is intermittent, engine stalls immediately or shudders
violently,

HA1
Voivo System Tester
— Disconnect System Tester as in BA2.
® Go to 'Check resistance to ground' HA2,

HA2

Check resistance to ground

—~ Ignition off.

- Disconnect wire to -1 on ignition coil.

— Disconnect power stage and control units,

Connect chmmeter to wire which was connected to -1 on
ignition coil and ground.

Ohmmeter should show constant resistance.
if value OK:

¢ Check wire HA3.

if value not OK:

e Check wire between power stage and ignition coil for
ground shorts as in L3.

@ Check wire to engine speed counter and engine speed
counter for ground shorts as in L3.



Faul-udciy

3000117A

30 00114A

HA. Power stage #1

HA3
Check signal
-- Connect control units and power stage.
— Replace fuse.
— Disconnect -1 from ignition coil.
Connect voltmeter to wire which was connected to -1 on
ignition coil and ground.

— Crank engins.
Voltmeter should read about 250 mV.
If value OK:

@ Check ignition coil HA4.
If value not OK:

e Test with new power stage.

~HA4
Check ignition coil.

— Ignition off.

— Disconnect ignition coil.

Connect ochmmeter between -1 and 15+ on ignition coil.
Ohmmeter should read about 2 ohm.

If value OK:

intermittent fault.

o Check wire between connection 1 on power stage and -1
on ignition coil for intermittent ground shorts as in L1 and
LS.

If vaiue not OK:

o Tast with new ignition coil.

Ry
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Fault-tracing

HB. Power stage #2

HB. Power stage #2

Power stage #2 Power stage ground missing

740/940
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Conditions:

Fault message if voltage is over 1.2 Volt.

Causas:

Break between connection 2 on power stage and ground
peint on inlet pipe.

Poorly connected ground point.

Symptoms:

Engine will not start.
If fault is intermittent, engine will stall immediately or shud-
der violentiy.

HB1
Volvo System Tester
— Disconnect System Tester as in BA2.
e Go to 'Check ground point' HB2

HB2

Check ground point

- lgnition off.

Connect ohmmeter between connection 2 on power stage
and ground.

Ohmmeter should read about 0 ohm.
If value OK:

intermittent break.

® Check ground point and connections for loose contacts
asin L1 and LS.
If value not OK:

e Check ground point and wires for breaks as in L2,



Fauff-t}ac?;rg

HC. Power stage #4"

HC. Power stage #4

Power stage#4 Voltage supply missing

740/940
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Conditions:

Fault message appears it voltage does not exceed 1V on
starting Running Test or if voltage on power stage #4, EZ#6
and LH#35 differs.

Causes:
Break in wire to connection 4 on power stage.
Symptoms:

Engine will not start.
If fault is intermittent, engine will stall immediately orr‘"ud-
der violently. L

HC1
Volvo System Tester
— Disconnect System Tester as in BA2.
— Connect control unit.
— Replace fuse.
e (oo 'Check power supply' HC2
HC2

Check power supply
— Disconnect power stage.
— Ignition on.

Connect voitmeter between connection 4 on power stage
and ground.

Voltmeter should show battery voltage.

£

Check that voltmeter continues to show battery voltage
even when cranking engine.

If values OK:
intermittent break.

e Check connections between connection 4 and ignition
switch for loose contacts as in L1 and LS.
If values not OK:

e Check wire between connection 4 and ignition switch for
breaks as in L2.



