Special Tools
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Component Locations

Index

Engine Compartment Component Locations

EXHAUST GAS RECIRCULATION (EGR) SOLE-
NOID VALVE, TROUBLESHOOTING, PAGE

11-142

EXHAUST GAS RECIRCULATION

(EGR) VALVE, TROUBLESHOOTING,

PAGE 11-142

INTAKE AIR TEMPERATURE (IAT)

SENSOR, TROUBLESHOOTING, PAGE

11-132 TURBOCHARGER
REPLACEMENT, PAGE 11-118

BOOST PRESSURE SENSOR,

TROUBLESHOOTING, PAGE 11-56

CRANKSHAFT POSITION SENSOR,
TROUBLESHOOTING, PAGE 11-32

VEHICLE SPEED SENSOR (VSS),
TROUBLESHOOTING, PAGE 11-50

FUEL FILTER
REPLACEMENT, PAGE 11-85
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UNDER-DASH FUEL INJECTION INTERCOOLER GLOW PLUG RELAY
FUSE/RELAY BOX PUMP ASSEMBLY TESTING, PAGE 11-89
ENGINE COOLANT TEMPERATURE FUEL SHUT-OFF SOLENOID, MASS AIR FLOW (MAF) SENSOR,
(ECT) SENSOR, TROUBLESHOOT- TROUBLESHOOTING, PAGE 11-100  TROUBLESHOOTING, PAGE 11-120
ING, PAGE 11-26
NEEDLE LIFT SENSOR,

TROUBLESHOOTING, PAGE 11-68
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Component Locations

—Index
Passenger Compartment Component Locations

RHD:

GLOW PLUG
MALFUNCTION INDICATOR WARNING LIGHT

ENGINE CONTROL MODULE (ECM), BRAKE LIGHT SWITCH THROTTLE PEDAL POSITION SENSOR,
TROUBLESHOOTING, PAGE 11-22 TROUBLESHOOTING, PAGE 11-52 TROUBLESHOOTING, PAGE 11-38
LHD:
GLOW PLUG
MALFUNCTION INDICATOR WARNING LIGHT

THROTTLE PEDAL POSITION SENSOR, BRAKE LIGHT SWITCH ENGINE CONTROL MODULE (ECM),
TROUBLESHOOTING, PAGE 11-38 TROUBLESHOOTING, TROUBLESHOOTING, PAGE 11-22
PAGE 11-52
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INTAKE
MANIFOLD

EXHAUST GAS
RECIRCULATION
FROM EXHAUST
MANIFOLD

ALTERNATOR DRIVEN- : EXHAUST GAS RECIRCU-
VACUUM PUMP LATION (EGR) CONTROL
: SOLENOID VALVE
TROUBLESHOOTING,
INTERCOOLER ~ PAGE 11-142

o

’v—ﬁ W

\ N To CABINE
2} HARNESS
(EGR)
\
\!
TURBOCHARGER,
REPLACEMENT,
PAGE 11-118
EXHAUST GAS
AIR INTAKE To ENGINE MASS AIR FLOW  EXHAUST RECIRCULATION (EGR)
HARNESS (MAF) SENSOR VALVE
TROUBLESHOOTING, TROUBLESHOOTING,
PAGE 11-120 VENT INFROM  To BRAKE PAGE 11-142
CAMCOVER MASTER
CYLINDER
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Compartment Locations

~Index
Fuel Supply System

INJECTORS
TESTING, PAGE 11-82
REPLACEMENT, PAGE 11-83

FUEL RETURN PIPE

FUEL INJECTION
PUMP ASSEMBLY
REPLACEMENT, PAGE 11-86

. FUEL FEED PIPE

HAND PRIMER

FUEL FILTER

11-6

FUEL TANK
REPLACEMENT,
PAGE 11-87
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System Description

—Electrical Connections

GLOW PLUG
RELAY
— OO
> GLOW
® PLUGS
OO
IGNITION SWITCH = = =
@ 5 161 MAIN RELAY
( 0o
sT %2
1 ]
@ @ A55 A15
8
AT6
_L A17 EGR CONTROL
1 SOLENOID VALVE
J_ Z © vss A29 260 Q0o
T FUEL INJECTION PUMP ASSEMBLY
- 'FUEL TIMING
MiL SOLENOID
——o-@—o———< A24 [ a0¢ O—W
FU T-
TACHOMETER EorEnom OFF
A3 Prsm——
AS0 30 I
GLOW PLUG
. WARNING INDICATOR
LIGHT
BRAKE LAMP XK ———o—@-c
SWITCH A
) r T
—0 A26 | RADIATOR FAN L(A/C)
CONTROL MODULE ——F
I |
3 |
| A0 |
|
—C A31 . _]
To A/C SWITCH r
FUSES A44Q P INVERTER RELAY —}
() No.ts@ATTERMEAMH*: | | TTTTTTTm T T T
(® No. 41 (STOPHORN) (204) * MAF SENSOR
A38
(3 No. 19 (MAIN RELAY)
IXE
(3) No.2 (FUEL PUMP) (15A) =5
(5) No. 8 (GAUGES) (10A)
2
(®) no. 30 (/C SYSTEM) (154) v
(@ No. 16 (1GN sw) (s0a) * /_\_/
A
* . In the under—hood -

fuse/relay box
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ENGINE w

IMMOBILISATION
CONTROL UNIT
e
i I
a DATA LINK
NEEDLE ‘ e O |CONNECTOR
LIFT A12 A42 ¥}
SENSOR = e Y A27 O— 0
O
CRANKSHAFT —
POSITION 4’:—7 47
SENSOR
2
IAT SENSOR
L
ECT SENSOR A36
¢ A53
A51
BOOST A54
PRESSURE
SENSOR
[ Ae—
FUEL INJECTION
THROTTLE PUMP ASSEMBLY
PEDAL POSITION
SENSOR
 FUEL QUANTITY
PEDAL POSITION FEEDBACK SENSOR
SENSOR
O —AAAN—— O A33 l A21 0O
LWW—O— J
A37 | A39 ¢
LOW IDLE
POSITION
FUEL QUANTITY
SWITCH SOLENOID
55 L $AZ5 Al m——O—’O'U‘-O
A2
. FUEL TEMPERATURE
SENSOR
QO A13 ] A35 9————0—%0
/

AT L L L L L L L T T T T L L JL L JL L L L, | ATS
£20 ] bl L L L L L L T L T U L L L L [y
A38 | el ol o L U L L L L JU L L L L L L | a5

TERMINAL LOCATIONS
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Troubleshooting

—Troubleshooting Guide

NOTE:Across each row in the chart, the systems that could be sources of a symptom are ranked in the order they should be inspected starting
with @. Find the symptom in the left column, read across to the most likely source, then refer to the page listed at the top of that column.
If inspection shows the system is OK, try the next most likely system @, etc.

PAGE SUBSYSTEM
ENGINE MANAGEMENT SYSTEM FUEL SUPPLY SYSTEM
mai ENGINE | CRANK- | THROT FUEL
RELAY - -
LA . CoOUANT | Shart | Tie pep-| VEHCLE | gaae [BOOST | neebie frueL | e |PUBL
M SPEED PRESSURE} LIFT SUPPLY
TEM- POSITION} AL POSI- | sensom | oril | [SENSOR | Sensor | svstem| FUMP | TION
PERATURE| SENSOR | TION SWITCH PUMP
SENSOR SENSOR ASSEM~
BLY
SYMPTOM 11-20 1122 11-26 11-32 11:38 11-50 11.52 1156 11-68 11-88 1186 | 1186
1 1 1 \ )
MALFUNCTION INDICATOR ~ - ~ 7S - > vl I -]
‘LAMP (MIL) TURNS ON - =3 ;@'\' ;@'\' ;@'\“ j:j
1
] 1 1 1 |
~ i~ ~ ~ ~ ~ I
MALFUNCTION INDICATOR LAMP N /-:'Fl / pe -2|1 ~ - ~= /-_ql\ -
(MIL) BLINKS = \ ) . ; = (24 | '; To . ‘
| ~ AN VEES ! [ ~ ~
“sk |2k >fal] EEEINPEFIS
EMITS BLACK
SMOKE
ENGINE EMITS WHITE
WON'T SMOKE
START
NO SMOKE
APPARENT @ ® ©
ENGINE STARTS, BUT 0
STALLS ALMOST AT ONCE
LOSS OF POWER ® ® ®
LOSS OF POWER, ABNORMAL
FUEL CONSUMPTION AND EX- ® ®
HAUST SMOKE
MISFIRING, UNEVEN RUNNING @ @ @
MAXIMUM REV/MIN TOO LOW ® @
MAXIMUM REV/MIN TOO HIGH
COMPRESSED AIR LEAK
(BLOWING)
KNOCKING IN ENGINE @)
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EMISSION CONTROL
FUEL SUPPLY SYSTEM AIR INTAKE SYSTEM SYSTEM
EXHAUST-
EXHAUST
Gtow MASS GAS REC-
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LAMP (MIL)
. / ML pTc14

Troubleshooting

— Self—-diagnostic Procedures

I.  When the Malfunction Indicator Lamp (MIL) has been reported on, do the following:

a) Procedure with PGM—Tester:
Connect the PGM —Tester with the 5P Data Link Connector (DLC) located under the dash on the driver's side of
the car.
The PGM-Tester will display the trouble code.

b) Procedure without PGM —Tester:

Connect the Data Link Connector terminal 3 (L—Line) to terminal 1 (GND) with a jumper wire as shown or with
ABS short—Connector (the Data Link Connector (5P) is located under the dash on the driver's side of the car).
Turn the ignition switch on.

(L—Line)
WHT/PNK
WARNING:
(K—Line) DO NOT CONNECT PIN 2
' WHT/YEL TO GROUND BECAUSE
’ THIS PIN IS BATTERY +.

7

&1 =] Data Link

Connector (5P)

jumper wire

Il. Note the Diagnostic Trouble Code (DTC): the MIL indicates a failure code by a number of blinks until the jumper wire
is removed from the DLC (5P). Each blink code is indicated three times in succession, beginning with blink code 12
(initialisation code~OK).

IRALELNCTION i. e. blink code 14

11-12



O

IIl.  Engine Control Module (ECM) Reset Procedure:

1. Turn the ignition switch off.

Reset Procedure:

it the PGM - Tester is available please use the PGM—Tester and follow the instructions in its manual for resetting
the ECM.

If the PGM —Tester is not available please follow the instructions below:
Reset the ECM by switching on and off the ignition switch approximately 50 times.

V. Final Procedure (this procedure must be done after any troubleshooting)

. NOTE: If the service check connector is jumped the MIL will stay on.

|
1. Remove the jumper wire.
2. Do the ECM Reset Procedure.

(cont’d)
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Troubleshooting
—Self—diagnostic Procedures (cont'd)
DIAGNOSTIC
TROUBLE SYSTEM INDICATED PAGE
CODE (DTC) ———
12 INITIALISATION CODE ~ OK —_—
14 ENGINE COOLANT TEMPERATURE SENSOR — BELOW SETPOINT 11-26
15 ENGINE COOLANT TEMPERATURE SENSOR — ABOVE SETPOINT 11-30
16 FUEL TEMPERATURE SENSOR — BELOW SETPOINT 11-82
17 FUEL TEMPERATURE SENSOR ~ ABOVE SETPOINT 11-96
19 CRANKSHAFT POSTION SENSOR — IMPLAUSIBLE 11-32
) 21 THROTTLE PEDAL POSITiON SENSOR — ABOVE SETPOINT 11-38
, 22 THROTTLE PEDAL POSITION SENSOR ~ BELOW SETPOINT 11-42
' 23 THROTTLE PEDAL POSITION SENSOR ~ IMPLAUSIBLE WITH LOW IDLE SWITCH 11-46
24 VEHICLE SPEED SENSOR — IMPLAUSIBLE 11-50
27 MASS AIR FLOW SENSOR — BELOW SETPOINT 11-120
28 MASS AIR FLOW SENSOR ~ ABOVE SETPOINT 11-124
29 MASS AIR FLOW SENSOR — NOT PLAUSIBLE 11-128
31 CRANKSHAFT POSTION SENSOR = NO SIGNAL 11-36
33 EGR ~ SETPONT NOT ACHIEVABLE 11-142
34 FUEL TIMING SOLENOID — SETPOINT NOT ACHIEVABLE 11-98
37 BRAKE LIGHT SWITCH — IMPLAUSIBLE 11-52
41 BOOST PRESSURE — BELOW SETPOINT 11-68
. 42 BOOST PRESSURE —~ ABOVE SETPOINT 11-60
‘ 43 BOOST PRESSURE -~ IMPLAUSIBLE WITH ATHMOSPHERIC PRESSURE 11-64
48 BATTERY VOLTAGE TOO LOW 11-66
54 FUEL SHUT—OFF SOLENOID DEFECTIVE 11-100
55 ECU FAULT PﬁESENT ) 11-25
61 FUEL QUANTITY FEEDBACK SENSOR ~ ABOVE OR BELOW SETPOINT 11-104
62 FUEL QUANTITY FEEDBACK SENSOR ~ IMPLAUSIBLE WITH NEEDLE LIFT SENSOR 11-108
64 FUEL QUANTITY SOLENOID — SETPOINT NOT ACHIEVABLE 11-112
71 INTAKE AIR TEMPERATURE SENSOR — BELOW SETPOINT 11-132
72 INTAKE AIR TEMPERATURE SENSOR — ABOVE SETPOINT 11-136
:1] NEEDLE UFT SENSOR ~ NO SIGNAL 11-68
82 NEEDLE LIFT SENSOR — IMPLAUSIBLE WITH ENGINE SPEED SENSOR 11-72 -
_ (o]
e ({fcode mﬁan those lisfhd above are indicated, verify the code. if the code indicated is not listed above, replace the ECM.
(The orly syfeption is DTC g9 for a defective Theft Alarm.) _
e The Maunction Indicator p (MiL) may come on, indicating a system problem when, in fact, there is a poor or intermittent
| connection. Firsscheck the electrical connections, clean or repair connections it necessary. )




L

If the inspection for a particular failure code requires the test harness, remove the carpet in the passengers footwell and
expose the ECM cover. Unbolt the ECM cover. Connect the test harness. Then check the system according to the procedure
described for the appropriate code(s) listed on the following pages.

LHD:

el

DIGITAL
CIRCUIT
TESTER

TEST
HARNESS
(HO 10042)

TERMINAL LOCATION

A4Qj eeeeeeec| ASE

00000000
00000000
00000000

RHD:

7

DIGITAL
CIRCUIT
TESTER

TEST
HARNESS
(HO 10042)

Al |eeecesee} A8

A9 |eseseese| AlE
‘ Al7| eeeevcee| A24
A25/eeeeeeeel A32
i e sososse A% TERMINAL LOCATION

A4S|eeeeeeec] ASE

00000000
00000000
Qoooc0coo00

(cont’d)
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Troubleshooting

~ Self—diagnostic Procedures (cont’d)
CAUTION:

e Puncturing the insulation on a wire can cause poor or intermittent electrical connections.

e For testing at connectors other than the test harness, bring the tester probe into contact with the terminal from
the connector side of wire harness connectors in the engine compartment. For female connectors, just touch
lightly with the tester probe and do not insert the probe.

TESTER PROBE
RUBBER SEAL

.......

WIRE HARNESS \

TERMINAL
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~How to Read Flowcharts
A flowchart is designed to be used from start to final repair. It's like a map showing you the shortest distance. But beware:
if you go off the “map” anywhere but a “stop” symbol, you can easily get lost.

START Describes the conditions or situation to start a troubleshooting flowchart.
(bold type)

ACTION Asks you to do something; perform a test, set up a condition etc.

Asks you about the result of an action, then sends you in the appropriate troubleshooting direction.

STOP The end of a series of actions and decisions, describes a final repair action and sometimes directs you
’ (bold type) to an earlier part of the flowchart to confirm your repair.

NOTE:

® Theterm “Intermittent Failure” is used in these charts. It simply means a system may have had a failure, but it checks out
OKatthis time. If the Malfunction Indicator Lamp (MIL) on the dash does not come on, check for poor connections or loose
wires at all connectors related to the circuit that you are troubleshooting (see illustration below).

® Most of the troubleshooting flowcharts have you reset the Engine Control Module (ECM) and try to duplicate the
Diagnostic Trouble Code (DTC). If the problem is intermittent and you can’t duplicate the code, do not continue through
the flowchart. To do so will only result in confusion, and possibly, a needlessly replaced ECM.

“Open” and "Short" are common electrical terms. An open is a break in a wire or at a connection. A short is an accidental
connection of a wire to ground or to another wire. In simple electronics, this usually means something won't work at all.
In complex electronics (like ECM's), this can sometimes mean something works, but not the way it's supposed to.

e |f the electrical readings are not as specified when using the test harness, check the test harness connections before
proceeding.

TIGHT

LOOSE
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Diesel Engine Management System

~ System Description

Crankshaft Position Sensor

Needle Lift Sensor

Engine Coolant Temperature Sensor
Intake Air Temperature Sensor
Boost Pressure Sensor

Glow Plug Relay

INPUTS OQUTPUTS
|
|
|
EGR solenoid valve

- Fuel Shut-off Solenoid
Vehicle Speed Sensor
Throttle Pedal Position Sensor ECM Glow Pll{g Lamp

. Malfunction Indicator Lamp
Brake Pedal Switch Data Link Connector
Mass Air Flow Sensor Iniecti n T o Devic
. Fuel Temperature Sensor :’eféon ;{nlnsg | evu:

Fuel Quantity Feedback Sensor uel Quantity Solenoi
Diagnostic Connector

| Battery Supply

| Starter Signal

% Earth Supply

Diesel Engine Management System

Electronic diesel control operation is necessary in order to achieve optimum combustion of fuel in the cylinder using sensors

located at strategic points around the engine. The signals from these sensors are used to adjust the fuel injection quantity

and timing according to performance conditions.

The ECM therefore contains control maps for each sensor related to performance conditions which are updated during

driving. The ECM incorporates short—circuit protection and can store intermittent faults on certain inputs. In case of system
failure the ECM implements a back—up facility to continue functioning, although at a reduced level of performance.

. A separate Data Link Connector is used to read out the diagnostic trouble codes without disconnecting the ECM.

Fuel Injector Timing and Duration

Fuel injection timing and quantity control is done with the ECM comparing the actual values of performance with the ones
stored in so—called control maps in the ECM and then adjusting the solenoids and actuators as necessary.
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ldle Control System
Idle Speed is controlled from the ECM only with the amount of fuel being injected into the cylinders.

Fuel Supply System

Aclose “cooperation” between ECM and Fuel Injection Pump is necessary to achieve an optimum in the combustion process.
Therefore the Fuel Injection Pump Assembly contains different devices controlling the actual fuel injection quantity and timing.
In-case of any major fault or any problem in the electric supply circuit to the Fuel Injection Pump, the Fuel Shut- off Solenoid
cuts off the fuel supply immediately.

Intake Air System _
The Intake Air System contains Air Cleaner, Turbocharger, the Intake Manifold, Intercooler and Mass Air Fiow Sensor.

Emission Control System

Effective Emission Control is done by use of an Exhaust Gas Recirculation (EGR) Solenoid Valve, Exhaust Gas Recirculation
(EGR) Valve, Crankcase Emission Control and Fuel Vapour Evaporative Loss Control. When EGR is required for control of
oxides of nitrogen (NOx) emissions, the ECM supplies ground to EGR Control Solenoid Valve which then supplies regulated
vacuum to the EGR Valve and exhaust gas is drawn back into the Intake Manifold to decrease combustion temperatures and
therefore emissions of NOx.

ECM Fail-safe/Back-up Functions

1.  Fail-safe Function
When an abnormality occurs in a signal from a sensor, the ECM ignores that signal and assumes a pre—programmed
value for that sensor that allows the engine to continue to run, although at a reduced leve! of performance.

2. Back—up Function

When an abnormality occurs in the ECM itself, the ECM implements back—up to allow the engine running although at
a reduced level of performance.

3.  Self—diagnosis Function (Malfunction Indicator Lamp (MIL)
. When an abnormality occurs in a signal from a sensor, the ECM lights the MIL and stores the Diagnostic Trouble Code

(DTC} in erasable memory. When the ignition is initially turned on, the ECM supplies ground for the MIL for two seconds
to check MIL bulb condition.
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Main Relay

Main Relay

The Main Relay is energised by the ECM as soon as the ECM recieves the signal from the ignition switch. The Main Relay
supplies battery voltage to the ECM and varying other sensors and actuators enabling the engine to start.

Main Relay Testing
L Remove the Main Relay from the engine compartment fuse relay box.

2. Attache the battery positive terminal to the No.1 terminal and the battery negative terminal to the No.3 terminal of the
Main Relay. Then check for continuity between the No.4 terminal and No.2 terminal of the Main Relay.
¢ |f there is no continuity, replace the Main Relay and retest.
e If there is continuity, the Main Relay is ok.

Fuse Fuse
No. 2 No. 19

*— o —9 >—<
—a o—¢>—<
H

MAIN
RELAY
Y 3 Y 2
[
/\ /\
r——— = - ECM
| ais A16 Al7

P

r——
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System Description

~ Troubleshooting Flow — Engine Control Module (ECM)

The Malfunction Indicator Lamp
(MIL) never comes on (not even for
two seconds) after ignition is
turned on.

. . NO f . in th
<Is the low oil pressure light on? Ln,fggrc_td::hefu':g/,e?ayq,%ﬁ)_ n the
YES
Turn the ignition switch OFF. ]

Connect the breakout—box between
ECM and ECM connector.

] < Is the fuse OK? NO { Replace the fuse.
Turn the ignition switch ON. j YES
Connect A4 (—) terminal at the Repair open in YEL wire between
breakout—box to body ground. fuse No. 8 (10A) and the gauge
assembly.
NO — Replace the MIL bulb.
— Repair open in GRN/RED wire
< Is the MIL on? between ECM (A13) and gauge
assembly.
YES
L Turn the ignition switch OFF.
Disconnect ECM connector and
check for continuity at A18 (—)/A19
(—) terminal and body ground.
Repair open in wire(s) between
< Is there continuity? T NO ECM and body ground that had no
continuity. :
YES

Substitute a known—good ECM
and recheck. If symptom/indica-

tion goes away, replace the origi-
nal ECM.
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The Malfunction Indicator Lamp
(MIL) stays on or comes on after
two seconds.

Connect the Data Link Connector ter-
minals 1 (GND) and 3 WHT/PNK (L—
Line) with a jumper wire (see page
11-12) or connect the PGM—Tester to
| the Data Link Connector.

I Turn the ignition switch ON.

Does the MIL indicate any YES _di . j
Diagnostic Trouble Code S&e;o(s:g';ag;a?? _c;it)'c proce
(DTC)?

NO

Turn the ignition switch OFF, I

Remove the jumper wire or the
PGM-Tester from the Data Link Con-
nector.

Remove andinspectfuse No. 2 (15A)
! in the under—hood fuse/relay box.

< Is the fuse OK? v>£—l Replace the fuse.

YES

Remove and inspect fuse No.19 (30A)
in the under—~hood fuse/relay box.

( Is the fuse OK? > No | Replace the fuse.

YES

(To page 11-24)
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Diesel Engine Management System

(From page 11-23)

r Turn the ignition switch ON. I

Disconnect the connectors of each
sensor one at a time:

Crankshaft Position Sensor
Needle Lift Sensor

Throttle Pedal Position Sensor
Fuel Shut-off Solenoid

Fuel Quantity Solenoid

Fuel Quantity Feedback Sensor
Boost Pressure Sensor

< Does the MIL remain ON?

YES

I Turn the ignition switch OFF. |

Disconnect the 55 P connector from
the ECM.

Check for continuity in GRN/RED wire
between A4 (-) terminal on the ECM
connector and body ground.

< Is there continuity?

NO

Substitute a known-—-good ECM
and recheck. If symptom/indication
gc():es away, replace the original
ECM.

NO

YES

~ Troubleshooting Flowchart — Engine Control Modul (ECM) (cont’d)

Replace the sensor that caused the
light to go out.

]

Continuity?

View from _ =
harness side A4 (=)

Al nnnnnnan nnnnnnnnnn A9
A20 | hadb bl L b L A S L L S SL L L SL S [Taa7
A38 &&&&&&&&&&&&&&&&&&7 A55

Repair shortto ground in GRN/RED
(=) wire between ECM (A4) and
body ground.
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&

0 I > inthe ECM.

SRS S

— The MIL has been reported on.

— With the Data Link Connector’s
diagnostic L-Line (WHT/PNK
wire) connected to ground (see
page 11-12) or the PGM-Tester
connected to the Data Link Con-
nector, code 55 is indicated.

Do the ECM Reset Procedure (see
page 11-13).

l Turn the ignition switch ON. ]

PN 7~
—[<3]= =155 ]  The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 55: A problem

Isthe MIL on and does ist indi- NO
cate code 55?

YES

Intermittent failure, system is OK
at this time, test drive may be
necessary.

Check for poor connections or
loose wires at the ECM.

Substitute a known—~good ECM and
recheck. If symptom/indication goes
away, replace the original ECM.
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System Description

~ Troubleshooting Flowchart — Engine Coolant Temperature (ECT) Sensor —

|
~ -
— — The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 14: A problem in the
< | ™ Engine Coolant Temperature (ECT) Sensor circuit (signal below setpoint).
The ECT sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases as the engine
coolant temperature increases as shown below.

RESISTANCE (kQ)

20
104\
5
1
0.5
N
1
Ay THERMISTOR 01t d 4~
_-— . -20 0 20 40 €0 BO 100120 {'C)
e ~

| . -4 32 68104140176 212 248 ( °F)
ENGINE COOLANT TEMPERATURE

With the Data Link Connector's diag-
nostic L—Line (WHT/PNK wire) con-
nected to ground (see page 11-12)
or the PGM—Tester connected to the
Data Link Connector, code 14 is indi-
cated.

Do the ECM Reset Procedure (see
page 11-13).

l Turn the ignition switch ON. |

- Intermittent failure, system is OK

Does the MIL indicate code NO at this time (test drive may be
147 necessary).

Check for poor connections or

YES ) loose wires between the ECT
sensor and ECM.

Warm up engine to normal operating
temperature (the radiator fan comes
on).

| 7untheignition switch OFF.

Disconnect the 2P connector from the
ECT sensor.

Measure resistance between the 2
terminals on the ECT sensor.

< Is there 450-550Q? >¢’ Replace the ECT sensor. j

YES

(To page 11-27)
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(From page 11-26)

PNK/GRN  PNK/BLK

View from
terminal side

ECT SENSOR

‘ Turn the ignition switch ON. |

Measure voltage between PNK/GRN
(+) terminal and body ground.

ves| Measure voltage between PNK/GRN
< Is there approx. 5V? (+) terminal and PNK/BLK (-) termi-
nal of the ECT sensor connector.
NO
NO Repair open in PNK/BLK (—) wire
< Is there approx. 5V? between ECM (A13) and ECT sen-
sor.
YES
| Turn the ignition switch OFF. ]

. [ Reconnect 2P connector. I

Disconnect the 55P connector from
the ECM.

Check for continuity to body ground
on A13 (—) terminal of ECM connec-
tor.

— YES| Repair short in PNK/BLK (—) wire
< Is there continuity? between ECM (A13) and ECT sen-
Sor.

NO

Substitute a known—good ECM
and recheck. if symptomy/indica-
tion goes away, replace the origi-
nal ECM.

(To page 11-28)

(cont’d)
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System Description

~ Troubleshooting Flowchart — Engine Coolant Temperature (ECT) Sensor —

(cont’d)
(From page 11-27) sv?
A13 (=)
[ Turn the ignition switch OFF. ] /
] A1 ooooq]-oo A8
A9 |ee e| A16

Connect the breakout—box between
ECM and ECM connector.

|

l Turn the ignition switch ON. ]

l

Measure voltage between A53 (+)
terminal and A13 (—) terminal at the . AS53 (+)
breakout—box.

YES Repair open in PNK/GRN (4)
< Is there approx. 5V? wire between ECM (A53) and
ECT sensor.
NO
l Turn the ignition switch OFF. I
I Reconnect 2P connector. I

Disconnect the 55P connector from
the ECM.

Check for continuity to body ground
on A53 (+) terminal of the ECM con-
nector.

Repair short in PNK/GRN (+)
< Is there continuity? . YES wire between ECM (A53) and

ECT sensor.

NO

Substitute a known—~good ECM and
recheck. If symptom/indication
goes away, replace the original
ECM.

l Continuity?

A53 (+) =
View from terminal side

BT T TTTTUTTTVTTTTTTVTVTYT|sS
T TV T T T T T 37

R R R R R R R R R TR T L R T T N D VR L
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. With the Data Link Connector’s diag-

System Description

- Troubleshooting Flowchart — Engine Coolant Temperature (ECT) Sensor —
~——
—m— The Malfunction indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 15: A problem in the

- Engine Coolant Temperature (ECT) Sensor circuit (signal above setpoint).

The ECT sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases as the engine
coolant temperature increases as shown below.

~

RESISTANCE (kQ)

20 1
10 \
5
1
05
N
~ 0.1 4 . v v
- __ THERMISTOR -20 0 20 40 60 80 100120 ()
P ‘ ~ -4 32 68104 140176 212 248 ( °F)

ENGINE COOLANT TEMPERATURE

nostic L—Line (WHT/PNK wire) con-
nected to ground (see page 11-12)
or the PGM —Tester connected to the
Data Link Connector, code 15 is indi-
cated.

Do the ECM Reset Procedure (see
page 11-13).

l Turn the ignition switch ON. l

intermittent failure, system is OK
Does the MIL indicate code NO at this time (test drive may be
15? necessary).
Check for poor connections or

YES loose wires between the ECT
sensor and ECM.

Warm up engine to normal operating
temperature (the radiator fan comes
on).

i Turn the ignition switch OFF.

Disconnect the 2P connector from the
ECT sensor.

Measure resistance between the 2
terminals on the ECT sensor.

< Is there 450-550Q7? _~ NO { Replace the ECT sensor. I

YES

(To page 11-31)
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{(From page 11-30)

View from
terminal side

Turn the ignition switch ON.

|

Measure voltage between PNK/GRN
(+) terminal and body ground.

< Is there battery voltage?

<

NO

Is there approx. 5V?

NO

Turn the ignition switch OFF.

l

Connect the breakout—box between
ECM and ECM connector.

I

L

Turn the ignition switch ON.

Measure voitage between A53 (+)
terminal and A13 (~) terminal at the
breakout—box.

k Is there approx. 5V?

NO

Substitute a known-good ECM
and recheck. if symptom/indica-
tion goes away, replace the origi-
nal ECM.

YES

YES

<

YES

PNK/GRN

PNK/BLK

ECT SENSOR

Repair short to ignition in PNK/
GRN (+) wire between ECM (A53)
and ECT sensor.

Measure voltage between PNK/GRN
(+) terminal and PNK/BLK (—) termi-
nal of the ECT sensor.

Is there approx. 5V?

YES

Substitute a known—good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

Repair open in PNK/GRN (+) wire
between ECM (A53) and ECT sen-
sor.

NO

Repair open or short to ignition in
PNK/BLK (-) wire between ECM
(A13) and ECT sensor.
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Diesel Engine Management System

—~ Troubleshooting Flowchart — Crankshaft Position Sensor

t |
~ PN -
—[3)= —={19 |= The Mattunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 19: A problem
-~ ] ~ “ | ™ in the Crankshaft Position Sensor circuit (signal implausible).
The Crankshaft Position Sensor determines engine speed and position of the crankshaft.

CRANKSHAFT
POSITION
SENSOR

S SheKe

— The MIL has been reported on.

—~ With the Data Link Connector's
diagnostic L-Line (WHT/PNK
wire) connected to ground (see
page 11-12) or the PGM—Tester
connected to the Data Link Con-
nector, code 19 is indicated.

Do the ECM Reset Procedure (see
page 11-13).

I Turn the ignition switch ON. I

Intermittent failure, system is OK
at this time (test drive may be

Is the MIL on and does it indi- NO necessary). .
cate code 19? Check for poor connections or
loose wires between the Crank-

shaft Position Sensor and ECM.
. YES

I Turn the ignition switch OFF. |

Disconnect the 2P connector from the
Crankshaft Position Sensor.

Measure resistance between the 2
terminals on the Crankshatft Position
Sensor.

< Is there 1.250-1,45007  ~>—-NO geplace the Crankshaft Position
ensor.

YES

(To page11-33)
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(From page 11-32)
I

Check for continuity to body ground
on both terminals of the Crankshaft
Position Sensor.

|

< - YES| Replace the Crankshaft Position

ntinuity?
Is there continuity Sensor.

NO

I Turn the ignition switch ON.

PNK/BLK YEL/BLK

Measure voltage between YEL/BLK
(+) terminal and body ground.

® 50

View from
terminal side

y ” between YEL/ CRANKSHAFT
YES easure voltage een ITION
< Is there approx. 5V? BLK (+) terminal and PNK/BLK (-) : ggﬁsm
terminal.

NO
Substitute a known-—good ECM

NO d recheck. It symptom/indica-
5 ~NO | and recheck. ymp

< Is there approx. 5V7 tion goes away replace the original
ECM.

YES

l Turn the ignition switch OFF. ]

l

| Reconnect the 2P connector.

|

Disconnect the 55P connector from
the ECM.

e

Check for continuity to ground on A13
(—) wire of ECM connector.

(To page 11-34)

View from terminal side

—1
BTV TTCTTTTCT L 5
T T T e T e U e T W e T e N W W W Wk Wk Waa Wl <24
(To page 11-34)

TR T U T T T U U T LV U T TR

A13 (~)

l Continuity?
2 (cont’d)
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Diesel Engine Management System
—Troubleshooting Flowchart — Crankshaft Position Sensor (cont’d)

(From page 11-33) (From page 11-33)
YES Repair shortin PNK/BLK (—) wire
< isthere continuity? between ECM (A13) and Crank-
shaft Position Sensor.
NO

Repair open in PNK/BLK (-) wire
between ECM (A13) and Crank- 5V? —
shaft Position Sensor. /

A13 (=)
l Turn the ignition switch OFF. ] //
Al |eseedece| AS
] . AQ |eesessee| AlE
Al7leeesesse| A24
Connect the breakout—box between A25|eeeeeeee | A32
ECM and ECM connector. A33|eeeeeeee| A4D
Adl|leseecese| A48
l A4Oleseeeeeo| ASE
| Tumthe ignition switch ON. | Py
] 00000000
00000000
Measure voitage between A47(+)

terminal and A13 () terminal at the

breakout—box. ’ A47 (+)
] NO Repair open in YEL/BLK (+) wire
< Is there approx. 5V7 between ECM (A47) and Crank-
shaft Position Sensor.
YES
| Turn the ignition switch OFF. I

I Reconnect the 2P connector. | c R
\ ontinuity?

. t . . =
View from terminal side A47 (+)

‘ B UTTTTTTUTTTUVTCVTTTUTTUTT| 5
VP UrTTTTTTTT T T T T VYT T Y87

R R R T U R TR R U T U VR TR UL VA TR TR L

| —

Disconnect the 55P connector from
the ECM
]

Check for continuity to body ground
on A47 (+) terminal of the ECM con-
nector.

Repair short in YEL/BLK (+) wire
< Is there continuity? > YES | petween ECM (A47) and Crank-

shaft Position Sensor.

NO

Substitute a known—-good ECM and
recheck. If symptom/indication
goes away, replace the original
ECM.

11-34



11-35



Diesel Engine Management System

—Troubleshooting Flowchart — Crankshaft Position Sensor

Na— o~ L
- [O ]— —[ 31 l— The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 31: A problem
~ N~ 7 | in the Crankshaft Position Sensor circuit (no signal).

The Crankshaft Position Sensor determines engine position and speed.

| |

~ 7 N e

XS BT | SN

] l @ V

— The MIL has been reported on. g

— With the Data Link Connector's

diagnostic L-Line (WHT/PNK

wire) connected to ground (see

page 11-12), or the PGM-—Tester ’
connected to the Data Link Con- N

nector, code 31 is indicated.

CRANKSHAFT
POSITION
SENSOR
Do the ECM Reset Procedure (see
page 11-13).
[ Start the engine. 1

Intermittent failure, system is OK
< Is the MIL on and does it indi- NO | 8t this time (test drive may be

2 necessary). .
cate code 317 Check for poor connections or

. loose wires between the Crank-
. YES shaft Position Sensor and ECM. .

I Turn the ignition switch OFF. l

Disconnect the 2P connector from the
Crankshatft Position Sensor.

|

Measure resistance between the 2
terminals on the Crankshaft Position
Sensor.

> NO Replace the Crankshaft Position
-1.4 ?
< Is there 1,250-1,450Q7 S r.

YES

(To page 11-37)
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(From page 11- 36)

Check for continuity to body ground
on both terminals of the Crankshaft
Position Sensor.

< Is there continuity? "T™~YES| Replace the Crankshaft Position

Sensor.

NO

r——

Reconnect the connector.

Disconnect the 55P connector from
the ECM.

Measure the resistance between O O
(A47) (+) terminal A 13 (-) terminal of .
the ECM connector.

< Is there 1,250-1,450Q7 NO_ | and/or PNK/BLK () wire between

Repair open in YEL/BLK (+) wire

ECM and Crankshaft Position Sen-
sor.

YES

Check for continuity to body ground
on A47 {+) terminal and A13 (-) ter-
minal of the ECM connector.

— YES ;
2 and/or PNK/BLK (-) wire between
< Is there continuity > ECM and Crankshaft Position Sen-

Repair short in YEL/BLK (+) wire

Ssor.

NO

Substitute a known-good ECM

and recheck. If symptom/indication

g%es away, replace the original
M.

CRANKSHAFT
POSITION
SENSOR

PNK/BLK YEL/BLK

&

View from
terminal side

’— 1,250-1,450Q7

View from terminal side A47 (+)

BTV TVTTCTTTTTUTYT 55
VN UTTTUTTTT T T T T T T WL
L R VU U U A T T U U T VR I T VA T L

 S—)

A13 (-)
l

11-37



700-1,300 ©? \‘
< POSITION
} 700-1,300 Q? SENSOR
¥ 2
’ :% ; |

Diesel Engine Management System

~ Troubleshooting Flowchart — Throttle Pedal Position Sensor

~N | N ! 7~

—_ - — E—' The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 21: A problem
- | ~ 7 i in the Throttle Pedal Position Sensor circuit (signal above setpoint).

The Throttle Position Pedal Sensor consists of a potentiometer and a sender switch. When the throttle pedal has moved more
than 9° the switch closes. This signal is used by the ECM to detect, if the sensor works correct.

~ I 7N 2|1 e
:IQJ: P < THROTTLE
] | PEDAL OUTPUT VOLTAGE (V)
POSITION 54
— Engine is running. SENSOR

— The MIL has been reported on.

— With the Data Link Connector’s
diagnostic L-Line (WHT/PNK
wire) connected to ground (see
page 11-12) or the PGM~—Tester
connected to the Data Link Con-

il THROTTLE
nector, code 21 is indicated. PEDAL
POSITION
IDLE FULL THROTTLE
Do the ECM Reset Procedure (see
‘ page 11-13).
l Start the engine. l
Intermittent failure, system is OK
at this time (test drive may be
A NO necessary).
< I(;sattt;eclt\)ﬂéléozqgnd does itindi >— Check for poor connections or
. loose wires between the Throttle
Pedal Position Sensor and the
YES ECM.
View from
T - terminal side
[ Turn the ignition switch OFF. I
— ! BRN GRY I THROTTLE

PEDAL

Disconnect the 4P connector from the
Throttle Pedal Position Sensor.

WHT

. 700-1,300Q7 __]
1,400-2,600 Q?

Measure resistance between terminal
4 (+) andterminal 2 (—) of the Throttle
Pedal Position Sensor.

NO Rep! i-
" 2 place the Throttle Pedal Posi
< Is there 700-1,30007 > Replace the |

YES

Measure resistance between terminal
3(+) and terminal 2 (—) of the Throttie
Pedal Position Sensor connector.

I

(To page 11-39)
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(From page 11-38)

LT GRN/RED
Is resistance 700-1,300Q with
throttle pedal released, and PNK/BLK
1,400-2,600Q2 with throttle
pedal fully depressed?
NOTE: There should be a
smooth transition from the
low resistance value to the
high resistance value when
the throttle pedal is de-
pressed.

Replace the Throttie Pedal Posi-

; View from
tion Sensor.

terminal side

PUR/ORN

THROTTLE PEDAL
POSITION SENSOR

YES YEL/BLK

Turn the ignition switch ON.

l

Measure voltage between YEL/BLK
(+) terminal of the Throttle Pedal Posi-
tion Sensor harness connector and

body ground.
ves| Repairshorttoignitionin YEL/BLK
<ls there battery voltage? (+) wire between ECM (A33) and
Throttle Pedal Position Sensor.
NO
NO | A .
Is there approx. 5V? 1 Turn the ignition switch OFF.
YES Connect the breakout—box between
ECM and ECM connector.
|
Turn the ignition switch ON. ]
|

Measure voltage between YEL/BLK
(+) terminal and PNK/BLK (-) termi-
nal of the Throttle Pedal Position Sen-
sor harness connector.

Measure voltage between A33 (+)
terminal and A13 (~) terminal at the
breakout-box.

ves| Repair open in YEL/BLK (+) wire
< Is there approx. 5V? between ECM (A33) and Throttle
Pedal Position Sensor.

NO
5V? —

Substitute a known—good ECM /

and recheck. if symptom/indica- :

tion goes away, replace the origi- A13 (=)

nal ECM. /

v

Al [eeeedees] AB
AD |eeeseeee| Al6
A17] e A24
A25] e A32
A33] A40
Adijlee A48
A4Qlleeseeeeec| ASE

00000000
00000000
00000000

A33 (+)

(To page 11-40)
(cont’d)
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el Engine Management System

ubleshooting Flowchart — Throttle Pedal Position Sensor (cont’'d) —

(From page 11-39)

Repalr open or shortto ignitionin
P Is there approx, 5V7 >__NO_ PNK/BLK (~) wire between ECM
~ : A13) and Throttle Padal Position
ensor.

YES

Tum the ignition switch OFF. J

12v?
‘.onnect the 4P connector. ] /— 0.5V-4.0V? ‘—l

A13 (=)
/
f Al [eeeeqece] A8

i Connectthe breakout—box between AS feceeecee]| AlG
l ECM and ECM connector. Al7|ecee

Ad4Q|evee

oo0oQpooo

|
A37 (+}

[-X-X-X-3-X-1-1
l Tum the ignition switch ON. | a000p000

Measure voltage between A37 (+)
terminal and A 13 (~) terminal at the
breakout box.

YES gz&alr(shor&' to ignition In I;%F&ﬁl
+ re between
s there battery votage? _>———> (A37) and Throta Fedal Postion
. ensor.

is voltage approx. 0.5V with
throttle pedal released, and

prox. 4.0V with throttle ped- Repalropenin PUR/ORN (+) wire
:fMIydemmed? : b.&:«npgcl? {A37) and mom.
NOTE: There should be a Pedal Position Sensar.

smoothtransitionfrom0.5Vto
-6V a8 the throttie pedal Is

4.0

Substitute & known—good ECM
and recheck. if symptom/indicstion
goccut away, replace the original
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Diesel Engine Management System

~
~

~

~

l/\l

~N ~

I PN

|
=&)< =[22)<

i ~N 7 ] ~

- Engine is running.

— The MIL has been reported on.

— With the Data Link Connector’s
diagnostic L-Line (WHT/PNK
wire) connected to ground (see
page 11-12) or the PGM—Tester
connected to the Data Link Con-
nector, code 22 is indicated.

Do the ECM Reset Procedure (see
page 11-13).

Start the engine. ]

YES

Turn the ignition switch OFF. j

Disconnect the 4P connector from the
Throttle Pedal Position Sensor.

Measure resistance between terminal
4 (+) and terminal 2 (~) of the Throttle
Pedal Position Sensor.

< isthere700-130007 >

YES

Measure resistance between terminal
3 (+)andterminal 2 (—) of the Throttle
Pedal Position Sensor connector.

I
(To page 11-43)

~ Troubleshooting Flowchart — Throttle Pedal Position Sensor

Is the MIL on and does it indi- NO necessary). .
cate code 227 Check for poor connections or
loose wires between the Throttie

-
—_ Cj — —| 22 |— The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 22: A problem
{ ™ in the Throttle Pedal Position Sensor circuit (signal below setpoint).
The Throttle Pedal Sensor consists of a potentiometer and a sender switch. When the throttle pedal has been moved more
than 9° the switch closes. This signal is used by the ECM to detect if the sensor works correctly.

THROTTLE
PEDAL

POSITION
SENSOR OUTPUT VOLTAGE (V)
54

; THROTTLE
J ! J
IDLE FULL THROTTLE
Intermittent failure, system is OK
at this time (test drive may be
Pedal Position Sensor and the
ECM,
View from
terminal side
BRN GRY l
\‘ / 700-1,300 Q? paROTTLE
/A | POSITION
r—-———l—-[’“Zg 1o SENSOR
700-1,300Q7 i

NO

(A

WHT —»

700-1,300Q7
1,400-2,600Q? —

Replace the Throttle Pedal Posi-
tion Sensor.
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(From page 11-42)

Is resistance 700-1,3002 with
throttle pedal released, and
1,400-2,600Q2 with throttle
pedal fully depressed?
NOTE: There should be a
smooth transition from the
low resistance value to the
high resistance value when
the throttle pedal is de-
pressed.

YES

Turn the ignition switch ON.

Measure voltage between YEL/BLK
(+) terminal of the throttle pedal posi-
tion sensor harness connector and
body ground.

<

Is there approx. 5V?

YES

(+) terminal and PNK/BLK (~) termi-
nal of the Throttle Pedal Position Sen-
sor harness connector.

Measure voltage between YEL/BLK

(To page 11-44)

LT GRN/RED

NO

Replace the Throttle Pedal Posi-
tion Sensor.

NO i

Turn the ignition switch OFF.

l

Connect the breakout—box between
ECM and ECM connector.

l

Turn the ignition switch ON.

|

Measure voltage between A33 (+)
terminal and A 13 (~) terminal at the
breakout—box.

<

—~—_YES

Is there approx. 5V?

NO

L

Turn the ignition switch OFF.,

il

Reconnect the 4P connector. l

Disconnect the 55P connector from
the ECM.

Check for continuity to body ground
on A33 (+) terminal of the ECM con-
nector.

(To page 11-44)

PNK/BLK

View from
terminal side

THROTTLE PEDAL
POSITION SEN-

Repair open in YEL/BLK (+) wire
between ECM (A33) and throttle

position sensor.

/— 5V? ——

o000000s
60000 0S
(XX XX XX ]
00000000

00000000
00000000
00000000

A8

Al6
A24
A32
A40
A48
A56

A33 (+)

(cont’d)
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aF cHILD tolln n

Diesel Engine Management System

°

<

(From page 11-43)

YES

Is there approx. 5V? >—N-O—

r Turn the ignition switch OFF.

r Reconnact the 4P connector.

i

Connect the breakout~box between
ECM and ECM connector.

r Turn the Ignition switch ON.

]

Measure voltage between A37 (+)
terminal and A 13 (=) terminal at the
breakout -box.

is voltage approx. 0.8V with
throttle pedal released, and
approx. 4.0V with throttle ped-
al fully depressed?
NOTE: There shoukd be &
smoothtransitionfrom 0.5V to
=6V as the throttle pedal is
depressed.

4.0

(To page 11-45)

<

(From page 11-43)

NO

Mol F /1

Is there continuity? >Y_E_S_

Repair short in YEL/BLK (+) wire
between ECM (A33) and Throttle
Pedal Position Sensor.

Substitule a known—good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

Repalir open In PNK/BLK (-) wire
between ECM (A13) and Throttle
Pedal Position Sensor.

/—— 0.5V~-4.0V? —

A13 (-)
7I
Al [eeeedoee| A8
AS leesesese ] AlE
A17(eeeesses | A24
A25| e esesese| A32
A33|sececseee]| A0
Adljecesfense| A4S
Ad9l eeestesna} ASE

ooo$ooe

000000000

000010000
{

A37 (+)

Substitute a8 known-good ECM
and recheck. If symptom/indica-
uo:\ coﬁc away, replace the origl-
nal 8

-Troubleshooting Flowchart — Throttle Pedal Position Sensor (cont’d) ——
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(From page 11-44)

Turn the ignition switch OFF.

View from terminal side

Disconnect the 55P connector from
the ECM.

‘ Check for continuity to body ground
on A37 (+) terminal of the ECM con-
nector.

< Is there continuity?

NO

Repair open in PUR/ORN (+) wire
between ECM (A37) and Throttle
Pedal Position Sensor.

YES

I
B[P T T P P T T P P A P AT 55
O P T T P T T T T T TP T TR TY| 37
7

WYY T T T T YT T T T T T T T

S

A37 (+)

| Continuity?

2

Repair short in PUR/ORN (+) wire
between ECM (A37) and Throttle
Pedal Position Sensor.
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Diesel Engine Management System

~ Troubleshooting Flowchart — Throttie Pedal Position Sensor

~ L~ ' e

— O — —123 |— The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 23: A problem
- | ~ < | > in the Throttle Pedal Position Sensor circuit (implausible with idle switch).

The Throttle Pedal Sensor consists of a potentiometer and a sender switch; when the throttle pedal has been moved more
than 9° the switch closes. As the Throttle Pedal Position changes, the potentiometer sends a voltage signal to the ECM.

@K Sk

;’gggﬁ LE OUTPUT VOLTAGE (V)
— Engine is running. POSITION 5
— The MIL has been reported on.
— With the Data Link Connector's SENSOR

diagnostic L-Line (WHT/PNK
wire) connected to ground (see
page 11-12), the PGM-Tester
connected to the Data Link Con-

nector, code 23 is indicated. THROTTLE
PEDAL
POSITION
Do the ECM Reset Procedure (see IDLE FULL THROTTLE
‘ page 11-13).

I Start the engine. l

l Intermittent failure, system is OK
at this time (test drive may be

< Is the MIL on and does it indi- NO necessary).

2 Check for poor connections or
cate code 237 loose wires between the Throttle
Pedal Position Sensor and the
YES ECM.

I Turn the ignition switch OFF. I View'from.
terminal side

BRN GRY l THROTTLE
PEDAL

POSITION

SENSOR

[ ]

700-1,300Q? i

700-1,300Q?
Disconnectthe 4P connector from the 1,400-2,600Q —
Throttle Pedal Position Sensor.

Measure resistance between terminat
1 (+) and terminal 2 (—) of the Throttle
Pedal Position Sensor.

Is there 700-1,300Q with
throttle pedal released, and infi-
nite resistance with throttle
pedal depressed more than 9°7

Replace Throttle Pedal Position
Sensor.

YES
(To page 11-47)
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(From page 11-46)

Measure resistance between terminal
4(+) and terminal 2 {-) of the Throttle
Pedal Position Sensor.

< Is there 700-1,3000?

YES

Measure resistance between terminal
3 (+) and terminal 2 (—) of the Throttle
Position Sensor connector.

Is resistance 700-1,300Q with
throttie pedal released, and
1,400-2,600Q2 with throttie
pedat fully depressed?
NOTE: There should be a
smooth transition from the
low resistance value to the
high resistance value when
the throttle pedal is de-
pressed.

YES

[ Turn the ignition switch ON.

Measure voltage between LT GRN/
RED (+) terminal of the Throttle Pedal
Position Sensor harness connector
and body ground.

< Is there battery voltage?

<

NO

Is there approx. 6V?

YES

(To page 11-48)

NO

NO

YES

>

LT GRN/RED PNK/BLK

Replace Throttle Pedal Position
Sensor.

Replace the Throttle Pedal Posi-
tion Sensor.

Repair short to ignition in LT GRN/
RED (+) wire between ECM (A25)
and Throttle Pedal Position Sen-
SOr.

Turn the ignition switch OFF.

/

Connect the breakout—-box between
ECM and ECM connector.

View from
Terminal side

] A13 (-

THROTTLE
PEDAL
POSITION
SENSOR

/

6V?
12v?

)

L

Al ooooz’ooo

AS |eeeedeee

|

Al7lecevccee

A33|pececcee

Turn the ignition switch ON.

A25}ooooooo
.

Ad1j/ecccccee
A4Sl eeeeeeec

|

A16
A24
A32
A40
A48

00000000

Measure voltage between A25 (+)
terminal and A13 (—) terminal at the
breakout—box.

00000000
00000000

AS56

(To page 11-48)

A25I (+)

(cont’d)
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System Description
~ Troubleshooting Flowchart — Throttle Pedal Position Sensor (cont’'d) ——

(From page 11-47) (From page 11-47)
l YES| Repair open in LT GRN/RED (+)
< Is there approx. 6V? wire between ECM (A25) and
Throttle Pedal Position S g
Measure voltage between LT GRN/ a' Fosition sensor.
RED (+) terminal and PNK/BLK (~) NO
terminal of the Throttle Pedal Position . X
Sensor harness connector. I Turn the ignition switch OFF. l

I

| Reconnect the 4P connector. I

Disconnect the 55P connector from
the ECM.

Check for continuity to body ground
on A25 (+) terminal of the ECM con-

nector.
I — YES] Repair short in LT GRN/RED (+)
< Is there continuity? between ECM (A25) and Throttle
Pedal Position Sensor.

NO

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-

nal ECM.
< Is there approx. 6V? NO{ Turn the ignition switch OFF. I
YES |
I Reconnect the 4P connector. I
Substitute a known-good ECM
and recheck. If symptom/indica- l
tion goes away, replace the origi- Disconnect the 55P connector from
nal ECM. the ECM

|

Check for continuity to body ground
on A13 (~) terminal of ECM connec-

tor.
l — YES| Repair short in PNK/BLK (-) wire
< Is there continuity? between ECM (A13) and Throttle
Pedal Position Sensor.

|No

Repair open in PNK/BLK (~) wire
between ECM (A13) and Throttle
Pedal Position Sensor.

View from terminal side

B UTUTUTUTUTTTTTTTTTTTTT 58
NPT TV T T T T T T T T T 87
L Y T U A o Y T U W VW W W L

| S

A5 (+) A13 (=)
l Continuity? l Continuity?
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Diesel Engine Management System

~ Troubleshooting Flowchart — Vehicle Speed Sensor (VSS)

|
~ -
— —— The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 24: A problem in the
71 Vehicle Speed Sensor circuit.
The VSS is located on top of the differential housing. The VSS is driven by a shaft from the final drive gear and produces an
electrical output signal (pulsing squarewave) proportional to the vehicle speed. The VSS signal is sent to the ECM and the

speedometer. The ECM uses this signal to provide active surge damping and adjust idle stabilisation and the quantity of fuel
being delivered to the injectors.

~ ! 7~
(e

~
|

VEHICLE SPEED
SENSOR (VSS)

With the Data Link Connector’s diag-
nostic L-Line (WHT/PNK wire) con-
nected to ground (see page 11-12) or
the PGM—Tester connected to the Da-
ta Link Connector, code 24 is indi-
cated.

. Do the ECM Reset Procedure (see
page 11-13).

Road test necessary. Accelerate ve-
hicle to 3,500 min-1 (rpm), then decel-
erate to 1,500 min-1 (rpm).

Intermittent failure, system is OK
at this time (test drive may be
Does the MIL indicate code NO necessary).
247 Check for poor connections or
loose wires between the VSS and
YES ECM.
BLU/WHT YEL
Disconnect the 3P connector from the
VSS. .
View from

’ E—% terminal side
( ( il ?
l Turn the ignition switch ON. C(L’[JE va E—’J)y 12v7

(+) (=)
. Measure voltage between YEL (+) l) ]
terminal and body ground. 12v7? =

Repair open in YEL (+) wire be-
< Is there battery voltage? T~ _NO tween under—dash fuse/relay
box and VSS.

YES

Measure voltage between YEL (+)
terminal and BLK (—) terminal.

NO Repair open in BLK (-) wire be-
< Is there battery voltage? > — ] tween VSS and body ground.

YES

L Turn the ignition switch OFF. I

l

(To page 11-51)
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(From page 11-50)

VEHICLE SPEED
SENSOR (VSS)

Reconnect 3P connector.

Disconnect the 55P connector from
the ECM.

Block rear wheels and set the parking A  WARNING Block rear wheels

brake. Jack up the front of the car and iacki
SUPPOI with Safety stands. before jacking up front of car.

BLU/WHT YEL
BLK

Turn the ignition switch ON. - l \ * /

Slowly rotate left front wheel and mea- ]
sure voltage between BLU/WHT (+)
terminal and BLK (~) terminal of VSS

by back— probing the VSS connector. (+) (=) Viewfrom
terminal side

0 < more than 5V?

Does voltage pulse OV and NO | Replace VSS.
< more than 5V? / L P l

View from terminal side

YES
Disconnect the 55P connector from 38 T??T??T??????T???T 55
the ECM. V| T T T U T T T T T T T T T %7

T vYvyeyy TR TR T U TR T AL
<7

Slowly rotate left front wheel and mea- -

sure voltage between A29 (+) termi-

nal of the ECM connector and body A29 (+) A29 (+) A29 (+)

ground. 0 < more than 5V‘?l l 12v? iContinuity?

Measure voltage between A29 (+)
< g%?: t:,c;lr:ag\?,, pulse OV and >& terminal of the ECM connector and

body ground.
YES
YES| Repair short to ignition in BLU/
Substitute a known—good ECM < Is there battery voltage? WHT (+) wire between VSS and
and recheck. If symptom/indication ECM
goes away, replace original ECM. NO

Check for continuity to ground on A29
(+) terminal of the ECM connector.

L YES| Repair short in BLU/WHT (+) wire
< Is there continuity? between VSS and ECM.

NO

Repair open in BLU/WHT (+) wire
between VSS and ECM.
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Diesel Engine Management System

~

~N l 7~
R ElN

With the Data Link Connector’s diag-
nostic L—Line (WHT/PNK wire) con-
nected to ground (see page 11-12)or
the PGM-Tester connected to the
Data Link Connector, code 37 is indi-
cated.

Do the ECM Reset Procedure (see
page 11-13).

I Turn the ignition switch ON.

YES

Does the MIL indicate code
37? -

l Turn the ignition switch OFF.

Disconnectthe 4P connector from the
Brake Light Switch.

Check for continuity between termi-
nals 1 (+) and 4 (—) of the Brake Light
Switch.

Is there continuity when the
brake pedal is released and
open circuit when brake
pedal is depressed?

YES

Check for continuity between termi-
nals 3 (+) and 2 (—) of the Brake Light

Switch.
I

(To page 11-53)

— Troubleshooting Flowchart — Brake Light Switch

|

~ e

— —- The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 37: A problem in the
- Brake Light Switch circuit.

The ECM utilises two Brake Light Switch inputs, of opposite polarity, to termine brake pedal position.

View from terminal side

=]

PUR/PNK o —2__— GRN/WHT | Continuity?
T[22

Continuity?[j_% 3_L E‘:

NO

NO

== ______._i
PNK/BL
WHT/YEL K/BLK

BRAKE LIGHT.

Intermittent failure, system is OK
at this time (test drive may be
necessary).

Check for poor connections or
loose wires between the Brake
Light Switch and ECM.

Replace Brake Light Switch.
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(From page 11-52)

Is there open circuit when the

brake pedal is released and NO . .
contintity when brake pedal Replace Brake Light Switch.
is depressed?
YES
l Reconnect 4P connector. —I
< ?e?:ﬂt;r:;ake lights operate cor- / NO { Test brake lights circuit.
YES
12v?
Disconnect 55P connector form the View from terminal side A31 (+)
ECM. — 2
BTV T T UTTTTTCTT TP T 55
| Tumtheignionswichon. | VU TTTTTTTTTTUTTTTTT T8
WY T T T T T T T T w9
Measure voltage between A26 (+)  E—
and body ground. A26 (+)
12v7l
Is there OV when brake pedal . B
is released and battery voit- NO Repair open in GRN/WHT (+)

age when brake pedal is de-
pressed?

YES

Release brake pedal.

|

Measure voltage between A31 (+)
and body ground.

< Is there battery voltage? >ﬂ

NO

L Turn the ignition switch OFF.

Check for continuity to body ground
on A31 (+) terminal of the ECM con-
nector.

(To page 11-54)

wire between Brake Light Switch
and ECM (A26).

Repair short to ignition in PUR/
PNK (+) and/or PNK/BLK (-)
wire(s) between Brake Light
Switch and ECM (A31/A13).

(cont’d)
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Diesel Engine Management System

(From page 11-53)

< Is there continuity?

NO

Check for continuity between terminal
A31 (+) and A13 (—) of the ECM con-
nector.

< Is there continuity?

YES

Substitute a known—good ECM. {f
symptom/indication goes away, re-
place original ECM.

View from terminal side

YES

NO

Repair short in PUR/PNK (+)
and/or PNK/BLK (—) wire(s) be-
tween Brake Light Switch and
ECM (A31/A13).

Repairopenin PUR/PNK (+) and/
or PNK/BLK (—) wire(s) between
Brake Light Switch and ECM
(A31/A13).

A31(+)

Continuity?

~ Troubleshooting Flowchart — Brake Light Switch (cont’'d)

NG

TUTTYTT) s
VU TTTT|
U T Tw9

j _—
BT UTTTTTTTTTA
‘. VIV TTCTTTTTTTT
vy rrTvrveryyr

L3

A31 (+) DB(—)

Continuity?

C L
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Diesel Engine Management System

— Troubleshooting Flowchart — Boost Pressure Sensor

~ ! PR I -
- [Cﬂ— —[ 41 ]— The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 41: A problem
ST - | ™ inthe Boost Pressure Sensor (signal below setpoint).

The Boost Pressure Sensor converts turbocharger boost pressure into electrical signal inputs to the ECM.

OUTPUT VOLTAGE (V)

THROTTLE
PEDAL
POSITION

IDLE FULL THROTTLE

— The MIL has been reported on.

- With the Data Link Connector's
diagnostic L-Line (WHT/PNK
wire) connected to ground (see BOOST PRESSURE SENSOR
page 11-12) or the PGM-Tester
connected to the Data Link Con-
nector, code 41 is indicated.

Do the ECM Reset Procedure (see
page 11-13).

Start the engine. I

Intermittent failure, system is OK

q <Isthe MIL on and does istindi- > NO f‘g'e‘;i;:_’;‘)e (test drive may be
cate code 417 Check for poor connections or

loose wires between Boost Pres-
YES sure Sensor and ECM.

| Tumine ignition switch OFF:

Disconnect the 3P connector from the
Boost Pressure Sensor.

(To page 11-57)
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(From page 11-56)

Measure resistance between terminal
1 (+) and terminal 2 (—) of the Boost
Pressure Sensor.

SENSOR

NO Replace the Boost Pressure Sen-
? ‘
< Is there approx. 1,0000Q7 cor /

YES

l B80O0OST PRESSURE

Measure resistance between terminal
1 (+) and terminal 3 (—) of the Boost
Pressure Sensor.

T

< Is there approx. 5,0000? NOj ggflace the Boost Pressure Sen-
YES PNK/BLK
- - YEL/GRN YEU/BLU
i Turn the ignition switch ON. \
View from 1
terminal side
Measure voltage between YEL/BLU I l
(+) terminal of the Boost Pressure _ +
Sensor harness connector and body =) )
ground. | I 5v7
5V?
< Is there approx. 5V? Nojr Turn the ignition switch OFF. ]

YES T

Connect the breakout~box between
ECM and ECM connector.

1

[ Turn the ignition switch ON. l

I

Measure voltage between A51 (+)
terminal and A13 (—) terminal at the

. breakout—box.
|

Repair open in YEL/BLU (+) wire
< Is there approx. 5V?7 T YES between ECM (A51) and Boost

Pressure Sensor.
—L NO
L Turn the ignition switch OFF.
|
l Reconnect the 3P conector. J
Ad49| eeqeeeec| ASE
000100000
00000000
00000000
A51[ (+)
(To page 11-58) (To page 11-58)

(cont’d)
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Diesel Engine Management System

~ Troubleshooting Flowchart — Boost Pressure Sensor

(From page 11-57) : (From page 11-57)

Disconnect the 55P connector from
the ECM.

Check for continuity to body
ground on A51 (+) terminal of the
ECM connector.

- YES Repair short in YEL/BLU (+) wire
< Is there continuity? between ECM (A51) and Boost
Pressure Sensor.
® -
Measure voltage between YEL/BLU Substitute a known-good ECM
(+) terminal and PNK/BLK (—) termi- and recheck. If symptom/indica-
nal of the Boost Pressure Sensor har- tion goes away, replace original
ness connector. ECM.

NO Repair open in PNK/BLK (-) wire
< Is there approx. 5V? between ECM (A13) and Boost
Pressure Sensor.

YES

Continuity?
View from terminal side AS1(+) &

I

BUUTTUTUTCTTTTTTCTTTTTTT s
VU UTTTTTUTTTTTTTTTTTT 87
T rTrTTvTTTT T T T T T T T ww)

R ——

[ —

(To page 11-59)
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. I Turn the ignition switch ON.

(From page 11-58)

/——QV?—

L Turn the ignition switch OFF. *l A13 (=)

/

L

Al [eeee :’o ee| A8
AS leseedeee| A16
| Reconnect the 3P connector. j A7 A24
A25 A32
A33 A40
A4t A48
A4Sl eeeseaeoc]| ASE

Connect the breakout—box between

00000000
ECM and ECM connector. 000000/00

00000000

A54 (+)

Measure voltage between AS54 (+)
terminal and A13 (-} terminal at the
breakout—box.

YES Substitute a known—-good ECM

" and recheck. If symptom/indica-

< Is there approx. 2V? tion goes away, replace the origi-
NO nal ECM

Turn the ignition switch OFF and dis-
connect 55P connector from the
ECM.

Check for continuity to body ground
on A54 (+) terminal of ECM connec-

tor.
YES Repair shortin YEL/GRN (+) wire
< Is there continuity? between Boost Pressure Sensor
and ECM (A54).

NO

Repair open in YEL/GRN (+) wire .
between Boost Pressure Sensor Continuity?
and ECM (A54).

A54 (+)

— =
K e T T N T T T T T N T T T Tk U Ul I
e N T U W N T e F W W W W W Wak W W Wale Wat Wl I 14
L T U U e U T T D T T e R T T 1

View from terminal side
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— The MIL has been reported on.

‘ — With the Data Link Connector’s diag-
nostic L—Line (WHT/PNK wire) con-

nected to ground (see page 11-12)

| orthe PGM—Tester connected to the

| Data Link Connector, code 42is indi-

cated.

. Do the ECM Reset Procedure (see
page 11-13).

| Start the engine. ——I

BOOST PRESSURE SENSOR

Isthe MIL on and does ist indi- NO
cate code 427

YES

Intermittent failure, system is OK
at this time (test drive may be
necessary).

Check for poor connections or
loose wires between the Boost
Pressure Sensor and ECM.

l Turn the ignition switch OFF. ]

Disconnectthe 3P connector from the
Boost Pressure Sensor.

Measure resistance between terminal
1 (+) and terminal 2 (-) of the Boost
Pressure Sensor.

< Is there approx. 1,000Q7? >——&—‘ Replace Boost Pressure Sensor. 1

YES

(To page 11-61)

~ Troubleshooting Flowchart — Boost Pressure Sensor

54

44

~ I 7NN l ~
— [ ) |~— —| 42 |— TheMalfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 42: An electrical
< 1 ~ 7 | problem in the Boost Pressure Sensor (signal above setpoint).

| The Boost Pressure Sensor converts turbo charger Boost Pressure into electrical signal inputs to the ECM.

OUTPUT VOLTAGE (V)

THROTTLE
PEDAL
POSITION

1
1
]
1
[}
i
t
1]
[}
1
I

IDLE

FULL THROTTLE
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(From page 11-60) BOOST PRESSURE
SENSOR

|
Measure resistance between terminal
1 (+) and terminal 3 (-) of the Boost
Pressure Sensor.

NO Replace the Boost Pressure Sen-
< Is there approx. 5,000Q7? sor.

YES

PNK/BLK

YEL/GRN 1 YEL/BLU

N\ /L
View from i [‘]
I Turn the ignition switch ON. l terminatl side 2 !
o =]

(=) (+) (+)12v?

| | 5v?
Measure voltage between YEL/BLU
(+) terminal of the Boost Pressure 5v? ry 5v?
Sensor harness connector and body =
ground.
A13 (=)
ves| Repair short to ignition in YEL/BLU /
< Is there battery voltage? (+) wire between ECM (A51) and Al [eeee ’“. A8
Boost Pressure Sensor. AQ |e ...i... A16
NO Al7]|eeveesee} A24
A25|ee0eseee| A32
N
< Is there approx. 5V? ° Turn the ignition switch OFF.
1
YES Q000CpOOOO
Connect the breakout—box between
ECM and ECM connector. 0ooQo0000
00000000
‘ \
Turn the ignition switch ON.
T A51 (+)
\
Measure voltage between A51 (+)
. terminal and A 13 (=) terminal at the
breakout—box.

Measure voltage between YEL/BLU ] I - .
(+) terminal and PNK/BLK (-) termi- YES Repair open in YEL/BLU (+) wire
nal of the Boost Pressure Sensor har- < Is there approx. 5V? >— between ECM (A51) and Boost
ness connector. Pressure sensor.

NO

Substitute a known-good ECM
and recheck. If symptom/indication
goes away, replace the original
ECM.

[ 5Vv?

View from harness side A13 (-)

AN bl G I oL S I L I L S S U L T S L L ST | A9
A20 | fa bl ol oI I M I T T L S L L S S L S [ g7
A38 | dhdb b b I L L S L L L L S S L L L L | A55

(To page 11-62)

AS1 (+)
L

(cont’d)
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@

(From page 11-61)

<

Is there approx. 5V?

YES

I Turn the ignition switch OFF.

]

[ Reconnect the 3P connector.

Connect the breakout—box between
ECM and ECM connector.

Turn the ignition switch ON.

Measure voltage between A54 (+)
terminal and A 13 (-) terminal at the
breakout—box.

< Is there battery voltage?

NO

<

YES

Substitute a known-good ECM
and recheck. If symptom/indication
goes away, replace the original
ECM.

NO

YES

Is there approx. 2v? >—§9—

~ Troubleshooting Flowchart — Boost Pressure Sensor (cont’d)

Repair open or short to ignition in
PNK/BLK (—) wire between ECM
(A13) and Boost Pressure Sen-
sor.

12v?

2v?

A8

A16
A24
A32
A40
A48
A56

A49 oocooxoo

©000CcOpO
000000Q0
00000000

\
A54 (+)

\

Repair short to ignition in YEL/
GRN (+) wire between ECM
(A54) and Boost Pressure Sen-
sore.

Repair openin YEL/GRN (+) wire
between ECM (A54) and Boost
Pressure Sensor.

View from harness side

12v?
2v?

A13 (-)

Al s L I JL L S L L L JL L L
A20 | by b b L L S L A S A S L T Y T L N
A38 | b b db JL JL L T I I L I N, TG L L S JL T

L ILJL L AL A [ A1

A37
A5S5

A54 (+)
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Diesel Engine Management System

— Troubleshooting Flowchart — Boost Pressure Sensor

{
~ - . . .
— _.. The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 43: An electrical
- ~ problem in the Boost Pressure Sensor (implausible with atm. pressure sensor).
The Boost Pressure Sensor converts turbocharger boost pressure into electrical signal inputs to the ECM.

OUTPUT VOLTAGE (V)
5+

4

34

~ ! rd -
—[43 |- j

i
]
{
]
[}
i
II
]

THROTTLE
| i PEDAL
0 POSITION
With the Data Link Connector’s . IDLE
diagnostic L—Line (WHT/PNK wire) FULL THROTTLE
connected to ground (see page
11-12) or the PGM-Tester con-
nected to the Data Link Connector,
code 43 is indicated.
Do the ECM Reset Procedure (see
page 11-13).
BOOST PRESSURE SENSOR
r Start the engine. ] BOOST PRESSURE
SENSCR

Intermittent failure, system is OK

at this time (test drive may be
Does the MIL indicate code NO necessary).
437 Check for poor connections
i or loose wires between Boost
YES Pressure Sensor and ECM.

l Turn the ignition switch OFF. l

. PNK/BLK
YEL/GRN l YEL/BLU
Disconnect the 8P connector from the /

Boost Pressure Sensor.
View from

terminal side

Measure resistance between terminal
1 (+) and terminal 2 (-) of the Boost
Pressure Sensor.

< Is there approx. 1,000Q? >—NQ—-L Replace Boost Pressure Sensor.

YES

(To page 11-65)
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(From page 11-64)

Measure resistance between terminal
1 (+) and terminal 3 (—) of the Boost
Pressure Sensor.

< 1sthere approx. 5,000 27

YES

Measure voltage between YEL/BLU
(+) terminal of the Boost Pressure
Sensor harness connector and body

ground.

<

Is there approx. 5V?

YES

Measure voltage between YEL/BLU
(+) terminal and PNK/BLK (-) termi-
nal of the Boost Pressure Sensor har-
ness connector.

<

Is there approx. 5V >

YES

— Substitute a known—good Boost
Pressure Sensor and recheck. If
symptom/indication goes away,
replace original Boost Pressure
Sensor.

— If not, check YEL/GRN wire for an
open or short and/or substitute a
known—good ECM and recheck.

NO

NO

NO

|

—1 Replace Boost Pressure Sensor.

{ Turn the ignition switch OFF,

|

Connect the breakout—box between
ECM and ECM connector.

l Turn the ignition switch ON.

I

Measure voltage between A51 (+)
terminal and A13 (—) terminal at the

breakout—box.

< Is there approx. 5V?

NO

— Repair short in YEL/BLU (+) wire
between Boost Pressure sensor
and ECM (A51).

— Substitute a known—-good ECM
and recheck. If symptom/indica-
gcér;w goes away, replace original

Repair open or short in PNK/BLK
(—) wire between Boost Pressure
Sensor and ECM.

YES

Repair openin YEL/BLU (+) wire be-
tween Boost Pressure Sensor and
ECM (A51).

5v?

00900000
00000000
00900000

AS1 (+)

L
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| ‘oubleshooting Flowchart - Low Battery Voltage

0% SH LG Vool Hi ‘ N'L 1 9 }-“' fr.

sel Engine Management System

- -—— The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 48: A problem in the

Battery circuit.
P
48 =
I ~

With the Data Link Connector’s diag- l |
nostic k~Line (Vzl»zT/PNK wlr:)1 c1or;. AI7 (+) l l
nected to ground (see page 2),
orlhig'-’GM Tester connected to the A16(+) 12v2 12v?
Daladl.lnkConnector, code 48 Is indi- l L
cated. Al lleceesesee
AS llesesessed| AlS
A]7 Vescesse| A24
Do the ECM Reset Procedure (see A aleceseeee} A32
page 11-13). Adtlecesesee| A48
T ) A4l seeeeeec| ASE
___.: the ignition switch ON | PO00904
©90000000

intermittent fallure, system Is OK

" Does the MIL Indicate cow .',‘,é'.",‘.;' me (test drive may be
~e? Checkfor)aulty battery cables or

poor terminal connections.

YES

Turn the Ignition switch OFF. . |
I

onnect the breakout—box between
CM and ECM connector.

1
Turn the Ignition switch ONl l
{

leasure voltage between A16/A17
+) atthe breakout—box and body
round.

~ NO
\.there battery voltage? >——L Test the battery. ]

YES
Turn the Ignition switch OFF. —l < Is the battery OK? > YES :‘I’::l"c::g .t::aut:;rz cables or ter-
NO
Dlsoonnectthe 4P connector from the
Throttle Pedal Position Sensor. Test the charging system.

L Is the charging sysem OK? >ﬁ2 Repair the charging. sxStem.

Replace battery.

(To page 11-67)




g 2q) Hold Ho

(From page 11-66)
f
/17 +)

Measure voltage between A16/A17
(+? terminal and A18/A19 () termi-
nal.

12v? 12w

T

>N0 Repalr bad connections between A19 (-)
< Is there battery voltage? BLK (—) wires and body ground. L

YES

urn the headlights (Hl), blower

motor, and rear window defogger on,

- and check the voltage.
T

— Repair faulty battery cables or

< Is there battery voltage? _>NO oo: lerrrgln:l connections,
~ Replace battery.

YES

Substitute a known—-good ECM
and recheck. If symptom/indication
g%od away, replace the original
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Diesel Engine Management System
— Troubleshooting Flowchart — Needle Lift Sensor

!

~ e

- — The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 81: A problem in the
- ™ Needle Lift Sensor circuit (no signal).

The needle lift sensor consists of a coil which surrounds the shaft of an extended injection neecle. The coil is fed a DC supply

from the ECM which produce ' {. When the needle is moved under the influence of fuel pressure, the magnetic

field is disturbed which indudgg the coil. The induced voltage is sent to the ECM as a reference point for the

NEEDLE LIFT
SENSOR

- The MIL has been reported on.

—~ With the Data Link Connector's
diagnostic L-Line (WHT/PNK
wire) connected to ?round (see
page 11-12), code 81 ls Indicated.

Do the ECM Reset Procedure (see
page 11-13).

[ " Turn the ignition switch ON. J

Intermittent fallure, system is OK
at this time (test drive may be

Does the MIL indicate code NO | necessary).
817 Check for poor connectlons or
loose wires between the Needle

Lift Sensor and ECM.

YES
View from terminal side
BLK B8RN/BLK
l Tumn the ignition switch OFF. ] ~
2 1
Disconnect the 2P connector from
Needle Lift Sensor. 80.1200

Measure resistance between both
terminals of the Need!e Lift Sensor.

NEEDLE LIFT
SENSOR
NO ..
‘ < Is there 80-120Q7 >———-r Replace Needle Lift Sensor. J
YES

(To page 11-69)
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(From page 11-68)

Check for continuity to body ground
on both terminals of the Needle Lift
Sensor.

k Is there continuity?
LNO

r Reconnect the 2P connector.

I

L

BLK

NEEDLE LIFT
SENSOR

YE
S { Replace Needle Lift Sensor.

View from terminal side

Disconnect the 55P connector from
the ECM.

Turn ignition switch ON.

|

Measure voltage between AS (+) ter-
minal of the ECM connector and body
ground.

|

< Is there battery voltage?
| no

. terminal of the ECM connector and

" body ground.

|

Measure voltage between A12 (+)
< Is there battery voltage?

NO

1
38?ﬁﬁ?ﬁ?iﬁﬁ?ﬁ%ﬁ?ﬁ?ﬁﬁ???;:j$§%?

VT UTTTTT T T T TTTUTTUTITLS
U T R AV R T R T U U R VI VA I T U L

j—_
A12 (+)

AS (+)
12V?-l- l12v7

YES Repair short to ignition in BRN/
BLK (+) wire between Needile Lift
Sensor and ECM (AS).

YES Repair short to ignition in BLK
(+) wire between Needle Lift Sen-
sor and ECM (A12).

View from terminal side

| Turn ignition switch OFF. |

Check for continuity to body ground
on A5 (+) terminal of the ECM con-
nector.

< Is there continuity?

NO
(To page 11-70)

]
BT TTTTVTTUTTTTTTTUTTT| S8
0P TTTTTTTTTT T T VTTTVTTY
R R T VR U U U VR VR VR VR R VR T R T Ui L

[ —

A5 (+) A12 (+)
Continuity:.i- lContinuity?

YES Repair shortin BRN/BLK (+) wire
between Needle Lift Sensor and
ECM (AS5).

(cont’d)
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Diesel Engine Management System

~ Troubleshooting Flowchart — Needle Lift Sensor (cont’d)

(From page 11-69)

Check for continuity to body ground
on A12 (+) terminal of the ECM con-
nector.

YES Repair short in BLK (+) wire
Q Is there continuity? between Needle Lift Sensor and
ECM (A12).

NO

| Measure resistance between termi-
. nals A5 (+) and A12 (=) of the ECM
connector.

NO Repaill:openin BBN/BLKé+t)wand/
< Is there 80-1200? l?d;egleKLi(ft_)sxgz(rS)ande Eecela
(A5/A12).
YES
Substitute a known - good ECM
and recheck. If symptom/indication
goes away, replace the original
ECM. View from terminal side
(_L 1
BT T T T T T T T T T T R ar L) 55
NPT T T T T T T T T T T T T T T 87
WP TP T T T T T T T T PN
‘ ] —
AS (+) A12 (=)
80-120Q7
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Diesel Engine Management System

~ Troubleshooting Flowchart — Needle Lift Sensor

~N I NN ! e
— (&) =182
I

SE2 Sk

— The MIL has been reported on.

— With the Data Link Connector's
diagnostic L-Line (WHT/PNK
wire) connected to ground (see
page 11-12) or the PGM-Tester
connected to the Data Link Con-
nector, code 82 is indicated.

Do the ECM Reset Procedure (see
page 11-13).

Turn the ignition switch ON.

Is the MIL on and does it NO
indicate code 82?

YES

Does the MIL also indicate YES
code 31?

NO

" The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 82: A problem
i inthe Needle Lift Sensor circuit together with a problem in the Cranksharft Position Sensor circuit.

The Needle Lift Sensor consists of a coil which surrounds the shaft of an extended injection needle. The coil is fed a DC supply
from the ECM which produces a magnetic field. When the needle is moved under the influence of fuel pressure, the magnetic

field is disturbed which induces an AC voltage in the coil. The induced voltage is sent to the ECM as a reference point for the
start of the injection sequence.

Intermittent failure, system is OK
at this time (test drive may be
necessary).

Check for poor connections or
loose wires between the Needle
Lift Sensor and the ECM.

Go to page 11-36 and perform
test for Crankshaft Position Sen-
sor (code 31) before performing
Needle Lift Sensor (code 82) test.

Turn the ignition switch OFF,

Disconnect the 2P connector from
Needle Lift Sensor.

(To page 11-73)
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(From page 11-72)

Measure resistance between both
terminals of the Needle Lift Sensor.

|

NO
< Is there 80-120Q? | Replace Needie Lift Sensor. ]

YES

View from terminal side
Continuity? Continuity?

iy

' / \
. BLK BRN/BLK

Check for continuity to body ground
on both terminals of the Needle Lift

Sensor. NEEDLE LIFT
SENSOR
< I there continuity? YES { Replace Needle Lift Sensor. ]
NO

View from terminal side

| N
l Reconnect the 2P connector. _] \

B UUTTTTTTTTCTC T TTTTTTYT 5j
37
9

V| TCTTTT T T T T T TT

Disconnect the 55P connector from L R T U L Nl N N TR Tt
the ECM. /
7
A5 (+) A12 (+)
I Turn ignition switch ON. 12\’71 l12V?

Measure voltage between AS (+) ter-
minal of the ECM connector and body
ground.

YES Repair short to ignition in BRN/
< Isthere battery voltage? >TE5 | BLK(#) wire between Needle Lift
Sensor and ECM (AS).

NO

Measure voltage between A12 (+)
terminal of the ECM connector and
body ground.

Repair short to ignition in BLK
< ~ s there battery voltage? S - YES (+) wire between Needle Lift Sen-
sor and ECM (A12).

NO

[ Turn ignition switch OFF. —]
1

(To page 11-74) (cont’d)
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recheck. If symptomy/indication goes View from terrnmal side
. away, replace the original ECM.
38 ?????????T???????? 55 [ [
TR R T T e N T T W T T T N T T T e Wl J T4

Diesel Engine Management System

~ Troubleshooting Flowchart — Needle Lift Sensor (cont’d)

(From page 11-73)

Check for continuity to body ground
on AS (+) terminal of the ECM con-
nector.

YES Repairshortin BRN/BLK (+) wire
< Is there continuity? between Needle Lift Sensor and
ECM (A5).

NO

Check for continuity to body ground
on A12 (+) terminal of the ECM con-
nector.

YES Repair short in {3LK (+) wire
< Is there continuity? between Needle Lift Sensor and
ECM (A12).

NO

Measure resistance between termi-
nals A5 (+) and A12 (—) of the ECM

connector.
~_ NO Repairopeni)nBRN/B;.Kéﬂand/
or BLK () wire(s etween
< Is there 80-120Q? Needle Lift Sensor and ECM
(A5/A12).

YES

Substitute a known ~ good ECM and

?T??T?TF???TP??T???? 19

A5 (+) A12 (+)
Continuity?l. lContinuitY?

View from terminal side

—
3;’??????????'{???‘?????{;5 %

T T T T TV T T T VA T T T Ve T 24
R R R RV U T L TV T T T R VAT TR TR 1

[ A—1

AS (+) A12 (+)
L J

80-120Q7?
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Fuel Supply System

— System Troubleshooting Guide

NOTE: Across each row in the chart, the subsystems that could be sources of a symptom are ranked in the order they should be inspected
starting with @, Find the symptom in the left column, read across to the most likely source, then refer to the page listed at the top of that
column. If inspection shows the system is OK, try the next most likely system @, etc.

PAGE SUBSYSTEM
FUEL FUEL FUEL FUEL | FUEL FUEL FUEL FUEL FUELTEM-| INJEC- | GLOW
suppy | PUMP | INJEC- | FTER | TIMING | OUANTITY | QUANTITY |SHUT-0FF| PERATURE] TORS PLUGS/
SYSTEM TION SOLENOID| SOLENOID | FEED- | SOLENOID | SENSOR COLD
PUMP BACK START-
AS- SENSOR ING
SEMBLY DEVICE
SYMPTOM 11-88 11-86 11-86 11-85 11-98 11112 11-104 11-100 11-92 11-81 11-89
‘ ENGINE WON'T START ® ® ®
DIFFICULT TO START ENGINE
| WHEN COLD @ @ ®
|
ROUGH IDLE 10) )
‘ FREQUENT STALLING @) ©)
MISFIRE OR TOUGH RUNNING @ ©)] ®
LOSS OF POWER @ ® ©)
FUEL CONSUMPTION TOO
HIGH @ @
KNOCKING IN ENGINE @ ®
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—System Description

The Fuel Supply System contains the electronic Fuel Injection Pump Assembly (including fuel pump), fuel injectors, the fuel
filter and the fuel tank. Additional sensors are located in the engine compartment in order to supply the control ECM with the
necessary inputs to achieve an optimum in combustion.
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Fuel Supply System

~ System Description

Fuel Injection Pump Assembly

ACTUATOR FEEDBACK

SENSOR
FUEL ACTUATOR
FUEL
TEMPERATURE —— [
SENSOR =)
SPINDLE WITH
OFFSET PIN
% FUEL SHUT-OFF
: - SOLENOID
INJECTION PUMP PUMPING
DRIVE SHAFT PLUNGER
I
1 B 1] )

ar-

DRIVING
BELT

INJECTION INJECTION TIMING
TIMING SOLENOID
DEVICE

The injection pump assembly is driven by a belt from the rear end of the camshaft and is a vane—type pump: The control
spool is used for the delivery of fuel from the fuel injection pump to the injectors. The amount of fuel to be injected into the
cylindersis also controlled by the control spool. Atthe top of the pump a fuel temperature sensor is located to keep the amount
offuel injected into the cylinders constant independent of the fue! density (varying to temperature). In case of any major fault
the fuel shut—-off solenoid cuts off the fuel supply to the injectors immediately.
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Injection timing device

AN -

2

injection timing solenoid
spring loaded plunger
pump internal pressure
pump feed pressure

-~ Fuel Shut-off Solenoid (1)

The Fue!l Shut-off Solenoid is used to cut off the fuel delivery
immediately after the ECM detects any major fault or when a problem
occurs in the power supply to the Injection Pump Assembly.

When the engine is started, the Fuel Shut—off Solenoid is energised
and opens the fuel delivery.

Diagnostic Trouble Code (DTC) 54 has been developed to detect a
defect Fuel Shut - off Solenoid and/or a problem in its electrical circuit.

In case of failure the single Fuel Shut—off Solenoid can be replaced
without replacing the entire Fuel Injection Pump Assembly.

- Injection Timing Device and Injection Timing Solenoid

The timing device for the Injection Pump Assembly contains an
Injection Timing Solenoid (1) and a spring loaded Pumping Plunger (2)
moving under the influence of pump working pressure.

Thetiming solenoid is responsible for the 50Hz “buzzing” sound when
the ignition is turned on. The ECM controls injection timing by varying
the operating frequency which alters the fuel pressure on the plunger
and moves it against spring tension.

This motion changes the height of the plunger and therefore the ignition
is retarded.

Injection timing is controlled by the ECM by comparing the signal from
the Needle Lift Sensor (actual start of injection) with the Fuel Timing
Solenoid. The ECM then alters the signal to the timing solenoid in order
to correct injection timing. In case a change does not occur or differs by
a substantial amount the ECM assumes a fault and the amount of
injected fuel will be reduced.

Diagnostic Trouble Code 34 has been developed for the Timing Solenoid
to detect a defect Injection Timing Solenoid and/or a problem in its
electrical circuits.
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Fuel Supply System

— System Description

— Fuel Quantity Solenoid and Control Spool

»

Quantity servo control unit

This unit is used to accurrately control the amount of fuel delivered to the injectors. The amount of fuel is controlled by
the use of a Fuel Quantity Solenoid (2) producing a magnetic field and causing the rotary magnet (mounted on an eccentric

shaft) to rotate. This rotation is converted into a linear
motion by the Control Spool (3). The Control Spool (3)
posttion is proportional to the amount of fuel actually
delivered to the injectors.

The Fuel Quantity Feedback Sensor (1) signals the
quantity to the ECM. In case the fuel quantity actuator
(2) is de—energised the return spring (4) causes the
rotary magnet and eccentric shaft to move back to
their initial position.

A failure of this sensor will cause the engine to stall or
not to start as the ECM will activate the Fuel Shut—off
Solenoid.

Diagnostic Trouble Code 64 has been developed to
detect a defect Fuel Quantity Actuator or an electrical
problem in this particular circuit.

Fuel Quantity Feedback Sensor (1)

The Fuel Quantity Feedback Sensor located inside
the injection pump assembly above the eccentric
shaft is a rotary potentiometer. This potentiometer
signals the ECM information regarding the position of
the control speed (3) and therefore the amount of fuel
actually delivered to the injectors.

Failure of this sensor causes the engine to stall or not
to start.

Diagnostic Trouble Codes (DTC) 61 and 62 have
been developed to detect a detect Fuel Quantity
Feedback Sensor or an electrical problem in its
circuit. In case of a defect Fuel Quantity Feedback
Sensor the complete fuel injection pump assembly
has to be replaced.
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‘ INJECTOR

&

~ Fuel Injectors

Injectors

The “Two Stage Injectors” are spring loaded valves, operated by fuel pressure. Injectors 2—4 are of the same type, injector
No. 1 has the needie lift sensor located on top of the injector.

ifthe fuel pressure is much higher than the counterforce from the spring, the valve opens very fast and an accurately controlled
amount of fuel is injected into the cylinder. In order to optimize combustion the injected fuel is atomized at the multi—hole
end of the injector. If fuel pressure falls below spring pressure the valve closes and the fuel injection is interrupted.

INJECTOR WITH
NEEDLE LIFT
SENSOR

Injector No. 1 contains the needie lift sensor. This sensor consists of a coil which surrounds the extended shaft of the injector
needie. This coil is fed with DC—voltage, therefore producing a magnetic field around the shaft. While the needle is moving
under the influence of the fuel pressure the magnetic flux is disturbed. A certain amount of disturbance in the magnetic flux
signals the ECM the actual start of injection.

(cont’d)

11-81




Fuel Supply System

—Fuel Injectors (cont’d)

Testing

® With the engine running:

With the engine idling, disconnect each fuel injector connector individually and inspect the change in idle speed.

1. lfthe idle speed drop is almost the same for each cylinder, the Fuel Injectors are OK.
2. lfthe idle speed remains the same when you disconnect a particular Fuel Injector, replace the
Fuel Injector and recheck.

e Without the engine running:

1. Remove the injectors (see page 11-83).
Use an injector testing device and apply pressure manually.
If the injector opens at 22,200 kPa (220 Kg/cmz, 3150 psi) the injector is OK. Otherwise replace the Fuel
Injectors.

3. Check if fuel comes out of the injector hole after the Fuel Injector has closed again. In that instance, replace
the Fuel Injector.

11-82



&

Replacement

' LLL] Do not smoke when working on the fuel system. Keep open flames away from your work area.

Disconnect battery earth lead.
Remove sound deadening pad.
Remove Intercooler Top Hose from Intake Manifold and Inlet Manifold Intake Pipe.

Slacken Injector Pipe Unions (1) at Fuel Injector and Injection Pump Assembly.
Remove Injection Pipes (2).

Remove the spill return pipes (3).
Remove the Fuel Injectors (4).

N O s N2

1 20N-m (2 kgf'm, 14.5 |bf-ft)

1 20N'm (2 kgf'm, 14.5 Ibft)
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Fuel Supply System

8.
9.

—Fuel Injectors (cont’d)

10.
11.
12.
13.
14.
15.
16.
17.
18.

Refit:

Clean Fuel Injectors and Injector Seat in cylinder head.

Fit new sealing washer to each Fuel Injector and fit Fuel Injectors to cylinder head.

Fit the Injector Clamp Plate and tighten Injector Clamp Plate bold to 25 N-m (2.5 kgf-m, 18 Ibf-t).
Connect spill return pipes to Fuel Injectors and secure retaining clips.

Tighten Injector Pipes to Injector Unions to 20 N'-m (2 kgf-m,14.5 Ibf+t).

Tighten Injector Pipes to Injection Pump Unions to 20 N-m (2 kgf-m,14.5 Ibft).

Fit Inlet Manifold Intake Pipe and tighten bolts to 20 N-m (2 kgfm,14.5 Ibft).

Fit EGR recirculation pipe to Inlet Manifold and tighten to 25 N-m (2.5 kgf-m,18 Ibft).

Fit bolt securing Inlet Manifold Intake Pipe to camshaft cover and tighten to 9 N'm (0.9 kgf-m. 6.5 Ibft).
Connect Intercooler Top Hose to Inlet Manifold and tighten clip.

Position sound deadening pad and connect battery earth lead.
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— Fuel Filter

Replacement

VSR UTNR Do not smoke when working on the fuel system. Keep open flames away from your work area.
The filter should be replaced every 20,000 km (12,000 miles) or 12 months, whichever comes first.

Disconnect battery earth lead.

Place a shop towel under and around the Fuel Filter.

Release the clip (1) and remove fuel inlet hose (2) from Fuel Filter.
Release the clip (3) and remove fuel outlet hose (4) from Fuel Filter.

I e

Remove the Fuel Filter bracket (5) from body mounting.

6. Slacken clamp bolt (6) from Fuel Filter bracket.
Remove Fuel Filter (7).

8. Refitin the reverse order of removal and use new washers.




Fuel Supply System

~ Fuel Injection Pump Assembly

1.
2.
3.

© N O 0

11,
12
13.

Replacement

Disconnect battery earth lead and remove sound deadening pad.
Remove Injector Pump Assembly timing belt (— MAINTENANCE).

Loosen Injection Pump Assembly shaft clamp bolt, remove spacer and tighten clamp bolt again to 31 N-m
(3.1 kgf'm, 22.5 Ibft)

Remove Injection Pump Assembly drive gear retaining nut 60 N-m (6.0 kgf-m, 43.5 Ibf-).

Remove locking pin from drive gear.

Use special tool (1) to remove drive gear from tapes.

Remove Intercooler Hose and EGR recirculation pipe 9 N'm (0.9 kgfm, 6.5 Ibfft) from Inlet Manifold Intake Pipe.
Remove Inlet Manifold Intake Pipe from manifold chamber 25 N-m (2.5 kgf-m, 18 Ibf-ft).

Disconnect multiplug (2) from Needle Lift Sensor and muitiptugs (3) from Fuel Injection Pump Assembly.
Remove fuel feed hose (4), fuel return hose (5) and spill return hose (6).

Remove Injector Pipe Unions (—» REPLACEMENT OF INJECTORS).

Remove Fuel Injection Pump Assembly.

Refit in the reverse order of removal and discard gaskets. Position new spacer beneath clamp bolt (see 3.) and
tighten bolt to 25 N-m (2.5 kgf-m, 18 Ibft).

g 9
i@
o e ©
] =
2> <.

-
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~ Fuel Tank

L

Replacement

VLU LITER Do not smoke when working on the fuel system. Keep open flames away from your work area.

Disconnect battery earth lead.

Jack up rear of the car, support with jack stands.

Drain the Fuel Tank and remove LH rear wheel.

Remove fuel pipe shield (1) and fuel pump harness mulitplug.

Disconnect breather hose (2), filler hose (3}, fuel return hose (4) and fuel feed hose (5).
Place jack, or other support, under the Fuel Tank.

N o b Db

Remove the Fuel Tank mounting bolts and let the straps fall free.

8. Remove the Fuel Tank.

9. Install a new washer on the drain bolt, then install parts in the reverse order of removal.

11-87



Fuel Supply System

— Fuel Hoses and Fuel Pipes

Inspection
1. iInspect the Fuel Hoses for damage, leaks, interference or twisting.
2. Check the Fuel Lines for damage, tipping, rusting or leakage. Also check for bent Fuel Lines.

3.  Check for leaks at Hose and line joints or connections, and retighten if necessary.

CAUTION:

* When disconnecting the hoses, slide back the clamps, then twist hoses as you pull, to avoid damaging them.
e Clean the flared joint of high pressure hoses thoroughly before reconnecting them.

INJECTORS
TESTING, PAGE 11-82
REPLACEMENT, PAGE 11-83

FUEL RETURN PIPE

FUEL TANK
FUEL INJECTION REPLACEMENT,
PUMP ASSEMBLY PAGE 11-87
REPLACEMENT, PAGE 11-86 HAND PRIMER

FUEL FEED PIPE

FUEL FILTER
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From Battery From Main Relay
I 1 I 4
’ I g 1. Remove the Glow Plug Relay.
— — —— 2. Attachthe battery positive terminal to the No. 4 terminal and
T the battery negative terminal to the No. 2 terminal of the
é o Glow Plug Relay. Then check for continuity between the
3 Y 2 No. 1 terminal and No. 3 terminal.
e lIfthere is no continuity, replace the Glow Plug Relay and
retest.
e |f there is continuity, the Glow Plug Relay is OK.
GLOW PLUGS A
r * === ECM
| GLowrLug
| RELAY CONTROL |
Q I |
' [ -— -— o

R

— Glow Plug Relay

Whenthe ignition switch is turned on the Glow Plug Relay is energised and a Glow Plug Indicator Lamp in the gauge assembly
illuminates. The Glow Plug Relay supplies current from the battery to the three Glow Plugs (there is no Glow Plug in No. 4
cylinder) to increase the temperature of the compressed air in the cylinder to ignition point, especially at cold starting.

Relay Testing
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Fuel Supply System ] %c
— Glow Plugs

Replacement
Remove battery earth lead.
Remove sound deadening pad.

Remove interc
Remove alternator (only for models with a/c — ELECTRICAL). Drain cooling system.

engdine

Disconnectjcoolant temperature sensor connector (1).\
Removeﬁ;ﬁnt temperature sensor (2) from harness.

o o »pw =

8. Remove bolt (4) 25 N-m (2.5 kgf-m, 18 Ibft) securing the dipstick tube bracket to the coolant outlet elbow.

_ Unscrew 4 bolts ang remove coolant outlet elbow (5)-
10. Remove nuts (6), glow plugs leads (7) and Glow Plugs (8) 20 N-m (2 kgf-m, 14.5 lbft).

. 11. Refitin the reverse order of removal.

20 N-m (2 kgfm, 14.5 Ibfft)
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Fuel Supply System

—Troubleshooting Flowchart — Fuel Temperature Sensor

|

~ e

—_ — The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 16: A problem in the
<777 Fuel Temperature Sensor circuit (signal below setpoint).

The Fuel Temperature Sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases

as the fuel temperature increases as shown below. The Fuel Temperature Sensor is located inside the fuel injection pump

assembly.
RESISTANCE (kQ) FUEL QUANTITY
20 FEEDBACK SENSOR FUEL QUANTITY
104\ SOLENOID
5
FUEL TEMPERATURE
1 SENSOR
05
N
0.1 4, v —_t—
-20 0 20 40 60 80 100 120 ()
-4 32 68104 140176 212 248 (°F) . 7 ~——— FUEL SHUT~OFF
. | FUEL TEMPERATURE — e
~ - @)
>[e)s = :
7 N ~ F‘ .
, H_5\
With the Data Link Connector’s R - =
diagnostic L—Line (WHT/PNK wire) q y
connected to ground (see page =
11-12) or the PGM-Tester con- @ ©
nected to the Data Link Connector, —
code 16 is indicated.

| FUEL INJECTION PUMP ASSEMBLY \

Do the ECM Reset Procedure (see
page 11-13). ure { FUEL TIMING

l SOLENOID

L Turn the ignition switch ON. ‘
I Intermittent failure, system is OK
at this time (test drive may be

Does the MIL indicate code NO necessary). .
162 Check for poor connections or
loose wires between the Fuel In-

jection Pump Assembly (Fuel

YES Temperature Sensor).
- ) FUEL INJECTION
Warm up engine to normal operating
temperature (the radiator fan comes BLK PUMP ASSEMBLY
. on). View from
terminal side
| Turn the ignition switch OFF. I I

1,200-1,400Q7?

Disconnectthe 8P connector from the
Fuel Injection Pump Assembly.

l

Measure resistance between terminal
2 (+) and terminal 5 (-)of the Fuel In-
jection Pump Assembly connector.

{To page 11-93)
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(From page 11-92)

NO Replace the Fuel Injection Pump
-1.4 ?
< Is there 1,200-1,400Q7 Assembly.

YES

{ — FUEL INJECTION
@ \]_é PUMP ASSEMBLY

Turn the ignition switch ON. ]

' ®

View from terminal side
WHT/GRY

Measure voltage between the WHT/
GRY (+) terminal and body ground.

Measure voltage between WHT/GRY

YES| (+)terminal and PNK/BLK (-) termi-

< Is there approx. 5V? nal of the Fuel Injection Pump As-
sembly harness connector.

:

NO | Repair open in PNK/BLK (~) wire
< Is there approx. 5V? between ECM (A13} and Fuel Injec-
tion Pump Assembly.

YES

I Turn the ignition switch OFF. ]

Reconnect the Fuel Injection Pump
Assembly connector.

Disconnect the 55P connector from
the ECM.

Check for continuity to body ground
on A13 (-) terminal of ECM connec-
tor.

— YES| Repair short in PNK/BLK (~) wire
< Is there continuity? >— between ECM (A13) and Fuel Injec-
tion Pump Assembly.

NO

Substitute a known—-good ECM and
: recheck. If symptomy/indication goes
(To page 11-94) away, replace the original ECM.

(cont’d)
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Fuel Supply System

(From page 11-93)

[ Turn the ignition switch OFF.

Connect the breakout—box betweeh
ECM and ECM connector.

r Turn the ignition switch ON.

Measure voltage between A35 (+)
terminal and A13 (—) terminal at the
breakout—box.

<

Is there approx. 5V?

YES

I Turn the ignition switch OFF.

Reconnect the Fuel Injection Pump
Assembly connector.

Disconnect the 55P connector from
the ECM.

Check for continuity to body ground
on A35 (+) terminal of the ECM con-
nector.

Q Is there continuity?

NO

-

Substitute a known—good ECM and
recheck. If symptom/indication
goes away, replace the original
ECM.

NO

/

FTroubleshooting Flowchart — Fuel Temperature Sensor (cont’d)

A13 (-)
L

L

Al oooo:/‘oo
A9 leseedese
Al7|eeeeecece
A25|eeevcvse

A33|eeqeseee
Ad1|eeeqecse
A4Q| eseegeec

©00000Q00
co0o0000Q0
0000000

A8

Al16
A24
A32
A40
A48
AS6

A35 (+)

Repair open in WHT/GRY (+)
wire between ECM (A35) and
Fuel Injection Pump Assembly.

View from terminal side

A

5v?

A35

{ Continuity?

+ 7

TTrvTTTrTTTTTvTTTTYTa
AU T T e T T T T T T T Ve N T T Tl [ 4

Frar| ss

38
20
ETT????T?T?????????TW

g

YES

L1

Repair short in WHT/GRY (+)
wire between ECM (A35) and
Fuel Injection Pump Assembly.

A13 (-)

l Continuity?
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' Fuel Supply System

~

-

~ ! -~
® o

~ Troubleshooting Flowchart — Fuel Temperature Sensor

I
e
—  The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 17: A problem in the

| Fuel Temperature Sensor circuit (signal above setpoint).
The Fuel Temperature Sensor is a temperature dependant resistor (thermistor). The resistance of the thermistor decreases
as the fuel temperature increases as shown below. The Fuel Temperature Sensor is contained within the fuel injection pump
assembly.

RESISTANCE (kQ)

20
10 \

5

1
0.5

N

0.1

T M T +—
~20 0 20 40 60 80 100 120 (C)

FUEL TEMPERATURE

~

FUEL QUANTITY
FEEDBACK SENSOR FUEL QUANTITY
SOLENOID
FUEL TEMPERATURE
SENSOR
—4 32 68104 140176 212 248 (°F) L — I 1
Oﬂ'— [‘ '
| s
C% Y

With the Data Link Connector's
diagnostic L—Line (WHT/PNK wire)
connected to ground (see page
11-12) or the PGM-Tester con-
nected to the Data Link Connector,
code 17 is indicated.

I

Do the ECM Reset Procedure (see

page 11-13).
|

ey

Turn the ignition switch ON.

l

I

IL indi NO necessary).
!137o°es the MIL indicate code >— Check for poor connections or
_ loose wires between the Fuel

YES

Warm up engine to normal operating
temperature (the radiator fan comes

on).
]

Turn the ignition switch OFF.

Disconnect the 8P connector from the
Fuel Injection Pump Assembly.

|

Measure resistance between terminal
2 (+) and terminal 5 (—)of the Fuel In-
jection Pump Assembly connector.

(To page 11-97)

FUEL INJECTION PUMP ASSEMBLY \

FUEL TIMING
SOLENOID

Intermittent failure, system is OK
at this time (test drive may be

Injection Pump Assembly (Fuel
Temperature Sensor).

BLK

View from
terminal side

1,200-1,400Q7

FUEL SHUT-OFF
SOLENOID

FUEL INJECTION
PUMP ASSEMBLY
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(From page 11-96)

|

< isthere 1,200-1,4000?

YES

NO

Replace the Fuel Injection Pump
Assembly.

\©)

r Turn the ignition switch ON.

’ Measure voltage between the WHT/
GRY (+) terminal and body ground.

< Is there battery voltage?

NO

<

Is there approx. 5V?

NO

| Turn the ignition switch OFF.

Connect the breakout—~box between
ECM and ECM connector.

I

‘ Turn the ignition switch ON.

YES

YES

Repair short to ignition WHT/GRY
(+) wire between ECM (A35) and
Fuel Injection Pump Assembily.

Measure voltage between WHT/GRY
(+) terminal and PNK/BLK (-) termi-
nal of the Fuel Injection Pump As-
sembly harness connector.

<

Is there approx. 5V?

YES

Substitute a known—good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

l

Measure voltage between A35 (+)
terminal and A13 (-) terminal at the
breakout—box.

<

NO

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

Is there.approx. 5V? >YE—S

Repair open in WHT/GRY (+) wire
between ECM (A35) and Fuel Injec-
tion Pump Assembly.

View from

@

ol

harness side

FUEL INJECTION
PUMP ASSEMBLY

View from terminal side
WHT/GRY

Repair open or short to ignition in
PNK/BLK (-) wire between ECM
(A13) and Fuel Injection Pump As-
sembly.

5v?
A13 (-)

s

Al ooooz/ooo
AQ leeesdene
Al7lececcece
A25|ececesee

A33leegeesee
Ad1 oo:\;oo..

A8

A16
A24
A32
A40
A48

A4Q| eeepeesec| AS6

00000000
00008000
©co000QO00

\
A35 (+)
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Fuel Supply System

—Troubleshooting Flowchart — Fuel Timing Solenoid
~ N ~
— - = — The Malfunction indicator Lamp (MiL) indicates Diagnostic Trouble Code (DTC) 34: A problem
< | ~ 7 | in the Fuel Timing circuit.
The Fuel Timing Solenoid is controlled by the ECM to provide optimum fuel injection timing. The solenoid operates at 50 Hz
and by varying the operating frequency the ECM controls injection timing.
FUEL QUANTITY
FEEDBACK SENSOR g Com 1Y
~ I P ! 7
—[3)= =34 - FUEL TEMPERATURE
T SENSOR
—~ The MIL has been reported on. .
— With the Data Link Connector’s
diagnostic L-Line (WHT/PNK _
wire) connected to ground (see - Z%ELESSFJ OFF
page 11-12) or the PGM-Tester 'n {
connected to the Data Link Con- ' —— k [
nector, code 34 is indicated. o . l
. Do the ECM Reset Procedure (see b L
page 11-13). =
g
0
f Turn the ignition switch ON. |
FUEL INJECTION PUMP ASSEMBLY \
IN
Intermittent failure, system is OK Z%Elé;g?o G
at this time (test drive may be
Is the MIL on and does ist indi- NO necessary). .
cate code 34? Check for poor connections or
loose wires between the Fuel In-
jection Pump Assembly and the
YES ECM.
Does the fuel timing solenoid T .
inside the Fuel Injection YES | Check for a sticking timing de-
Pump Assembly produce a vice and/or a defective pump
50 Hz buzzing sound? housing pressure.
NO FUEL INJECTION
. PUMP ASSEMBLY
I Turn the ignition switch OFF.
View from
T terminal side
Disconnect the 3P connector from the E
.Fuel Injection Pump Assembly. # BLKOWWHT  BRN  BLK
Measure resistance between BRN/ EBI.B
ORN (+) terminal and BLK/GRY (-)
terminal on the Fuel Injection Pump
Assembly. + )
I
approx. 20Q
(To page 11-99)
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(From page 11-98)

2
< Is there approx. 207 >

YES

Turn the ignition switch ON.

Measure voltage between BRN/ORN
(+) terminal of the Fuel Injection
Pump Assembly harness connector
and body ground.

< Is there battery voltage?

YES

Measure voltage between BRN/ORN
(+) terminal and BRN/GRY (-) termi-
nal of the Fuel Injection Pump Assem-
bly harness connector.

K Is there battery voltage? >—&

YES

Turn the ignition switch OFF and re-
connect 3P connector.

NO

Replace Fuel Injection Pump As-
sembly.

©) ‘ d

NO

: ©

Repair open in BRN/ORN (+) wire
between Fuel Injection Pump
Assembly and main relay.

~ Check for open circuit in BRN/
GRY wire between Fuel Injection
Pump Assembly and ECM (A10).

- Substitute a known—-good ECM
and recheck. {f symptomy/indica-
tion goes away, replace the origi-
nai ECM.

View from terminal side

1

FUEL INJECTION
PUMP ASSEMBLY

View from terminal side

BRN/GRY BRN/ORN WHT

(=) (+)

L]

12v?

12v?

7 —

Disconnect 55P connector form the
ECM.

Check for continuity to body ground
on terminal A10 (+) of the ECM con-
nector.

< Is there continuity? >—NO—

YES

Repair short in BRN/GRY wire be-
tween Fuel Injection Pump Assem-
bly and ECM (A10).

BT TUUTTTTUTTTTTTTTTTTY| s
VUV TUTTTT TV TTT| 87
T T TT T T YT T T T T T T

<7

]

A10 (+)

l Continuity?

Replace Fuel Injection Pump As-
sembly.
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Fuel Supply System

~ Troubleshooting Flowchart — Fuel Shut—off Solenoid

-
- —_ = T The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 54: A problem
[ > inthe Fuel Shut—off Solenoid (defective).

The Fuel Shut—off Solenoid is located in the high pressure section of the Fuel Injection Pump Assembly. The ECM opens the
fuel supply by energising the solenoid and cuts off the fuel supply by de~energising the solenoid.

FUEL QUANTITY
FEEDBACK SENSOR
i | FUEL QUANTITY
~ 7S - SOLENOID
-[&)= -5
SN ST /
U
FUEL SHUT-OFF
— The MIL has been reported on. SOLENOID

— With the Data Link Connector’s
diagnostic L-Line (WHT/PNK
wire) connected to ground (see
page 11-12) or the PGM-Tester t
connected to the Data Link Con- : I
nector, code 54 is indicated.

Do the ECM Reset Procedure (see
page 11-13).

Turn the ignition switch ON. ( i ] ) ©

FUEL INJECTION PUMP ASSEMBLY

dhb
h

FUEL TIMING
Inten'nm.ent failure, system is OK SOLENOID
Is the MIL on and does ist indi- NO | @t this time (test drive may be
cate code 54? necessary). .
Check for poor connections or
loose wires between the Fuel FUEL INJECTION
YES Shut-off Solenoid and ECM. / PUMP ASSEMBLY

' , Turn the ignition switch OFF. '

Disconnect the 3P connector from the
Fuel Injection Pump Assembly.

View from
terminal side

- . BLK HT
Measure resistance between terminal

1 (+) of the Fuel Injection Pump As-
sembly connector and body ground.

v 5-10Q7?
Substitute a known—good Fuel

NO Shut-off Solenoid and retest. If l
Is there approx. 5-10Q :
< pp > 'y

symptom goes away, replace the
YES

original Fuel Shut-off Solenoid.

L Turn the ignition switch ON. I

{To page 11-101)
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(From page 11-100)

Measure voltage between WHT (+)
terminal and body ground.

< Is there battery voltage?

NO

Turn the ignition switch OFF.

-

Connect the breakout - box between
ECM and ECM connector.

|

Turn the ignition switch ON.

-

Measure voltage between A3 (+) ter-
minal and body ground

< Is there battery voltage?\

] YES

Turn the ignition switch OFF.

J

|

Reconnect the 3P connector.

]

Disconnect 55P connector from the
ECM

@

Turn the ignition switch ON.

]

Measure voltage between A3 (+) ter-
minal and body ground.

< Is there battery voltage?

NO

L Turn the ignition switch OFF.

.

(To page 11-102)

YES

NO

YES

FUEL INJECTION
PUMP ASSEMBLY

Substitute a known—good ECM
and recheck. If symptom/indica-
tion goes away, replace original
ECM.

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace original
ECM.

00000000
00000000

00000000

A3 (+) 12V?

4

WHT BRN/ORN

BRN/GRY

View from
terminal side

12v?

||P

Repair short to ignition in WHT
(+) wire between ECM (A3) and
Fuel Injection Pump Assembly.

i

View from terminal side

B UUTUTTTTTTT T T T T T T T T %S
VT TTTUTTT T T T T T T T 37
T TTT T T T T T TTw e

1Y

Continuity?l
=

r’L_J

A3 (+) A3 (+)

ljmn

(cont’d)
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Fuel Supply System
~ Troubleshooting Flowchart — Fuel Shut—off Solenoid (cont’d)

(From page 11-101)

Check for continuity to body ground
on A3 (+) terminal of the ECM con-
nector.

Repair short in WHT (+) wire be-

< . Is there continuity? YES miegufn%MAéég)m%?f Fuel Injec-

NO

Repair open in WHT (+) wire be-
tween ECM (A3) and Fuel Injection
Pump Assembly.

11-102



11-103




Fuel Supply System

—Troubleshooting Flowchart — Fuel Quantity Feedback Sensor

—[OJ [ 51 ]— The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 61: A problem
- I ] > inthe Fuel Quantity Feedback Sensor circuit (signal above or below setpoint).

The Fuel Quantity Feedback Sensor is a potentiometer mounted on top of the fuel quantity servo control unit inside the Fuel
Injection Pump Assembly. The potentiometer sends a voltage signal, proportional to the amount of fuel being delivered, to

the ECM.
FUEL QUANTITY
FUEL TEMPERATURE
SENSOR FEEDBACK SENSOR
FUEL QUANTITY
SOLENOID
FUEL SHUT-OFF
SOLENOID
i
.’ | |
~ 7N e O
S[E3)2 S(611<
;e T ~N 7 1 ~
— The MIL has been reported on.
— With the Data Link Connector’s
diagnostic L-Line (WHT/PNK S
wire) connected to ground (see 4 |
page 11-12) or the PGM-Tester
connected to the Data Link Con- O
nector, code 61 is indicated.
Do the ECM Reset Procedure (see
page 11- 13). FUEL TIMING
I FUEL INJECTION PUMP ASSEMBLY SOLENOID
l Turn the ignition switch ON. |

Intermittent failure, system is OK
at this time (test drive may be

Is the MIL on and does it indi- NO necessary). .
cate code 61?7 Check for poor connections or
loose wires between the Fuel In-

jection Pump Assembly (Fuel
YES Quantity Feedback Sensor) and
the ECM.

———

Turn the ignition switch OFF. |

Disconnect the 8P connector from the
Fuel Injection Pump Assembly.

Measure resistance between terminal
6 (+) and terminal 7 (-) of the Fuel In-
jection Pump Assembly connector.

NO Replace the Fuel Injection Pump
< Is there approx. 6Q? >— Assembly.

YES

Measure resistance between terminal
8 (+) and terminal 7 (—) of the Fuel In-
jection Pump Assembly connector.

(To page 11-1085)
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&

(From plage 11-104) FUEL INJECTION
PUMP ASSEMBLY
NO | Replace the Fuel Injection Pump
< Is there approx. 627 Assembly.
| ves
Measure resistance between terminal
6 (+) and terminal 8 (—) ofthe Fuel In-
jection Pump Assembly connector.
I NO | Replace the Fuel Injection Pum
< Is there approx. 12Q7 Azzeﬁny. fjection P
YES ; i
View from terminal side WHT/GRY
| Tum the ignition switch ON. | )\ ¢
T BRN/ORN PNK/BLK
-
Measure the voltage between the
GRN/ORN (+) terminal of the Fuel In- 4|. ' GRN/PNK
jection Pump Assembly harness con- ‘\-]
nector and body ground. E E (+)

. WHT/PUR
o \\‘

12v? =
GRN/ORN }25V?

ves | Repair short to ignition on GRN/
< Is there battery voltage? ORN (+) wire between Fuel Injection A8
Pump Assembly and ECM (A21). A16
NO A24
NO | A32
< Is there approx. 2.5V? 1 Turn the ignition switch OFF. l ﬁjg
|
A56
YES Connect the breakout—box between
ECM and ECM connector. 00000000
T Q0000000
. . 00000000
L Turn the ignition switch ON. —I
1
Measure the voltage between the
GRN/PNK (+) terminal of the Fuel Measure voltage between A21 (+) A21 (+) 2.5v7
Injection Pump Assembly harness terminal and body ground. Py
connector and body ground. ’ "~
YES Repair open in GRN/ORN (+) wire
< Is there approx. 2.5V? between Fuel Injection Pump
Assembly and ECM (A21).
NO
. Turn the ignition switch OFF and re-
connect the 8P connector.
1
Disconnect the 55P connector from
the ECM.
1
Check for continuity to body ground
on A21 (+) terminal of the ECM con-
nector.
|
— YES | Repair short in GRN/ORN (+) wire
< Is there continuity? >— between Fuel Injection Pump
Assembly and ECM (A21).
[ no
Substitute a known-good ECM
and recheck. If symptom/indication
goes away, replace original ECM.
- = J\\Q i
BTV T T T T 55
T R e T T T N N T T VR T T Tk T Tl I 14
U R IR R R TR A TR R U R VR T VR VR FR TR R T E
(To page 11-106) A21 (+) f Continuity? View from terminal side
& ?

2 (cont’d)
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Diesel Engine Management System

(From page 11-105)

< Is there battery voltage?

YES

N

Repair short to ignition on GRN/PNK
(+) wire between Fuel Injection
Pump Assembly and ECM (A39).

<

Is there approx. 2.5V?
YES

e}

>

Measure the voltage between the
RED (+) terminal of the Fuel Injection
Pump Assembly harness connector
and body ground.

]

Turn the ignition switch OFF.
1

Connect the breakout—box between

1

ECM and ECM connector.

Turn the ignition switch ON.
1

Measure voltage between A39 (+)

YES
< Is there battery voltage? >—

[ NnO

Measure the voltage between the
GRN/PNK (+) terminal and RED (+)
terminal of the Fuel Injection Pump
Assembly harness connector and

body ground.
|

N

~ Troubleshooting Flowchart — Fuel Quantity Feedback Sensor (cont’d)

view from terminal side

WHT/GRY PNK/BLK

GRN/PNK

WHT/PUR
RED

12v2 () (I_) GRN/ORN (i“)

Substitute a known—-good ECM and
recheck. If symptom/indication goes
away, replace original ECM.

Repair short to ignition on RED (+)
wire between Fuel Injection Pump
Assembly and ECM (A14).

< Is there approx. 2.5V?

YES

(To page 11-107)

=

l

Turn the ignition switch OFF.
1

Connect the breakout—box between
ECM and ECM connector.

T

7

Turn the ignition switch ON.
1

Measure voltage between A39 (+)
terminal and A14 (—) terminal at the
breakout—box.

{
(To page 11-107)

(
terminal and body ground. .é 25v?
1 YES Repair open in GRN/PNK (+) wire
< Is there approx. 2.5V? between Fuel Injection Pump As-
sembly and ECM (A39).
NO
Turn the ignition switch OFF and re- A8
connect the 8P connector. A16
Y A24
" A32
Disconnect the 55P connector from A40
the ECM. A48
I A56
Check for continuity to body ground ]
on A39 (+) terminal of the ECM Con- POSOOPP A39 (+) 2.5V2
nector. 00000000 _*_
< Is there clontinuity" YES [ Repair short in GRN/PNK (+) wire
_ between Fuel Injection Pump As-
I NO sembly and ECM (A39).

[ 2.5V? ——
A14 (=)

A8

A16
A24
A32
A40

v
(XX L XX (1)
000000GOS
9000000
0000000
A48

ecsccese
socegbe
eeeefpeed]| ASE

X-2-X-1-X-X.7.)
00000000

Al

A17
A25
A33
A41
A49

-X-X-2-1-X.X.7.3

A39 (+)

A39 (+)
2.5V?

4

A39 (+)
1

2.5V?

A4 (-)

!
A39 (+) r
_‘_ Continuity?

???TTTTT????T?TT?? 55
0| P P T U T T T T T T T T T T T T 37
TTYTTTrTTTT T T YT T TTrww)e

J 1

View from terminal side
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O

{From page 11-106)

Substitute a known-good ECM
and recheck. If symptom/indication
goes away, replace original ECM.

(From page
11-108)

< Is there approx. 2.5V?

YES

Turn the ignition switch OFF and re-

connect the 8P connector.

Disconnect the 55P connector from
the ECM.

Check for continuity to body ground
on A14 (+) terminal of the ECM con-
nector.

< Is there continuity?

NO

Repair open in RED (+) wire be-
tween Fuel Injection Pump Assem-

bly and ECM (A14).

View from terminal side

NO

YES

Substitute a known-good ECM
and recheck. If symptom/indication
goes away, replace original ECM.

Repair short in RED (+) wire be-
tween Fuel injection Pump Assem-
bly and ECM (A14).

—— 25V?
A4 (-) _‘

/

y
Al o.oooﬂ'o A8
AS |eeeeedee} Al
Al7iecevceee| A24
A25|e0eecseee| A32
A33 ooo.oo\i A40

Adl|eeeecooe | A48
A4Q| eveeeeed! AS6

00000000
00000000
00000000

A39 (+)

BT T T T P P T P P T T DT 55
WP UCUTTTTTTTTTTTTTTTT 3
B R R R R U U U Vs U e VT VA VA TR TR TR 1

-1

A4 (+)
& Continuity?
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Diesel Engine Management System

~ Troubleshooting Flowchart — Fuel Quantity Feedback Sensor

|
~ -
-  The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 62: A problem in the Fuel
“ ~ Quantity Feedback Sensor (implausible with Needle Lift Sensor).
The Fuel Quantity Feedback Sensor is a potentiometer mounted on top of the fuel quantity servo control unit inside the Fuel
Injection Pump Assembly. The potentiometer sends a voltage signal, proportional to the amount of fuel being delivered, to
the ECM.

FUEL QUANTITY
FUEL TEMPERATURE
SENSOR FEEDBACK SENSOR

~N ' Ve

(e

T FUEL QUANTITY
SOLENOID

With the Data Link Connector's diag-
nostic L—Line (WHT/PNK wire) con- 3
nected to ground (see page 11-12) or FUEL SHUT—OFF

the PGM—Tester connected to the Data

Link Connector, code 62 is indicated. SOLENOID
—
e e
@)
Do the ECM Reset Procedure (see i
page 11-13). -
B8
1.0
hq 0.
Turn the ignition switch ON. @ (o)
FUEL TIMING
FUEL INJECTION PUMP ASSEMBLY SOLENOID
Intermittent failure, system is OK
at this time (test drive may be
Is the MIL on and does ist indi- NO necessary). .
cate code 627 Check for poor connections or
i loose wires between the Fuel In-
jection Pump Assembly (fuel
. YES quantity feedback sensor) and
the ECM.

[ Turn the ignition switch OFF. ]

Disconnectthe 8P connector from the
Fuel Injection Pump Assembly.

Measure resistance between terminal
6 (+) and terminal 7 (-) of the Fuel In-
jection Pump Assembly connector.

I

NO Replace the Fuel Injection Pum
< Is there approx. 6Q? > Asgembly. j P

YES

Measure resistance between terminal
8 (+) and terminal 7 (~) of the Fuel In-
jection Pump Assembly connector.

I

(To page 11-109)
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(From page 11-108)

|

Is there approx. 6Q?

<

YES

Measure resistance between terminal
6 (+) and terminal 8 (—) of the Fuel In-
jection Pump Assembly connector.

[
<

Is there approx. 12Q7?

YES

I|| Turn the ignition switch ON.

Measure the voltage between the
GRN/ORN (+) terminal of the Fuel
Injection Pump Assembly harness
connector and body ground.

< Is there approx. 2.5V?

YES

Measure the voltage between the
GRN/PNK (+) terminal of the Fuel In-
jection Pump Assembly harness con-
nector and body ground.

(To page 11-110)

NO |

NO

Replace the Fuel Injection Pump
Assembly.

Replace the Fuel Injection Pump

Assembly.

)

NO

1l
A

i Turn the ignition switch OFF, 1
1
Connect the breakout--box between
ECM and ECM connector.
1
[ tumtheignition switchon. |
1

Measure voltage between A21 (+)

terminal and body ground.

YES
< Is there approx. 2.5V? >—

NO

Substitute a known-good ECM
and recheck. If symptom/indication
goes away, replace original ECM.

FUEL INJECTION
PUMP ASSEMBLY

View from terminal side
WHT/GRY

GRN/ORN

Repair open in GRN/ORN (+) wire
between Fuel Injection Pump As-
sembly and ECM (A21).

A8

A16
A24
A32

A25 .....F..
A33jeeccseee
Adllevecsece
Ad4O| e v eseceec

00000000
©ooo000/0O00O
00000000

A21 (+) 2.5V?

Py (cont’d)
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Diesel Engine Management System
~ Troubleshooting Flowchart — Fuel Quantity Feedback Sensor (cont’'d) ——

{From page 11-109)

NO B B
< Is there approx. 2.5V? { Turn the ignition switch OFF. ]
1
YES Connect the breakout—box between
ECM and ECM connector. ,

1
Turn the ignition switch ON. |
1

Measure voltage between A31 (+)
terminal and body ground.

YES | Repair open in GRN/PNK (+) wire
< Is there approx. 2.5V? between Fuel Injection Pump As-
sembly and ECM (A39).
Measure the voltage between the NO
GRN/PNK (+) terminal and RED (+) -
terminal of the Fuel Injection Pump Substitute a known-good ECM
Assembly harness connector and and recheck. If symptom/indication
body ground. goes away, replace original ECM.
I FUEL INJECTION
u PUMP ASSEMBLY
\®
&= \\ S
2 @ View from terminal side
WHT/GRY
BRN/ORN = PNK/BLK
GRN/PNK
3 61
WHT/PUR
RED GRN/ORN
NO — -
< Is there approx. 2.5V? >—-| Turn the ignition switch OFF, ] (=) (+)
1
Connect the breakout—box between
YES ECM and ECM connector. 2.5v?
; r 2.5V2
I Turn the ignition switch ON. | A4 (-)
T i
i
Measure voltage between A39 (+) Al [eeeeejese] AB
terminal and A14 (—) terminal at the A9 leseedese| Al
breakout—box. Al7lecesesee | A24
A25|eee0ee0e| A32
A33|eeeeeeqe| A4D
Ad4l|esseeede| A48
A4Qleseeeeeb ]| ASE
0000000
00000000
00000000
Y
(To page 11-111) (To page 11-111) A39 (+)
\
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(From page 11-110)

Substitute a known-good ECM
and recheck. If symptom/indication
goes away, replace original ECM.
If not replace Fuel Injection Pump
Assembly.

(From page 11-110)

< Is there approx. 2.5V?

NO

Substitute a known—good ECM and
recheck. If symptom/indication goes
away, replace original ECM.

YES

Repair open in RED (+) wire be-
tween Fuel Injection Pump Assem-
bly and ECM (A14).
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Diesel Engine Management System

o

SIS S

~ l 7N

{
e
:'?“::Gf:

— The MIL has been reported on.

~ With the Data Link Connector’s
diagnostic L-Line (WHT/PNK
wire) connected to ground (see
page 11-12) or the PGM-—Tester
connected to the Data Link Con-
nector, code 64 is indicated.

Do the ECM Reset Procedure (see
page 11-13).

L Turn the ignition switch ON.

Isthe MiL on and does istindi- NO
cate code 647

YES

l Turn the ignition switch OFF.

Disconnectthe 8P connector from the
Fuel Injection Pump Assembly.

Measure the resistance between termi-
nal 4 (+) and terminal 3 (—) of the Fuel In-
jection Pump Assembly connector.

<

Is there approx. 1Q? S

YES

(To page 11-113)

~ Troubleshooting Flowchart - Fuel Quantity Solenoid

NO

FUEL TEMPERATURE
SENSOR

The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 64: A problem
in the Fuel Quantity Solenoid circuit (setpoint not achievable).

FUEL QUANTITY
FEEDBACK SENSOR

FUEL QUANTITY
SOLENOID

/FUEL SHUT-OFF

SOLENOID

FUEL INJECTION PUMP ASSEMBLY

Intermittent failure, system is OK
at this time (test drive may be
necessary).

Check for poor connections or
loose wires between the Fuel In-
jection Pump Assembly (fuel
quantity solenoid) and ECM.

View from terminal side

Replace the Fuel Injection Pump
Assembly.

FUEL TIMING
SOLENOID

FUEL INJECTION
PUMP ASSEMBLY
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(From page 11-112) View from terminal side

|

Using fused jumper wires, connect
terminal 4 (+) to battery voltage and
terminal 3 (—) to body ground.

FUEL INJEC-
TION PUMP
ASSEMBLY

clicking

Does the fuel quantity sole- \_NO| Replace the Fuel Injection Pump
noid make a clicking noise? Assembly.

YES

Measure voltage between the BRN/
ORN (+) terminal of the Fuel Injection
Pump Assembly harness connector
and body ground.

[ NO| Repair open in BRN/ORN (+) wire
< Is there battery voltage? between Fuel Injection Pump As-
sembly and main relay.
‘ YES
| _
e) \)_é FUEL INJECTION
\ PUMP ASSEMBLY
[ Turn the ignition switch OFF. j
1

Connect the breakout—box between N
ECM and ECM connector.

1

l Turn the ignition switch ON. ] L @
—L View from terminal side

Measure voltage between A1 /A2(+) WHT/GAY
terminal and body ground.

WHT/PUR
NO| Turn the ignition switch OFF and re-
< Is there battery voitage? connect the 8P connector.
° '
Disconnect the 55P connector from
the ECM.

Substitute a known—good ECM
and recheck. If symptom/indication I

goes away, replace original ECM. Check for continuity to body ground
on A1 (+) terminal of the ECM con-
nector.
] YES | Repairshortin WHT/PUR (+) wires
< Is there continuity? >— between Fuel Injection Pump As-
sembly and ECM (A1/A2),
 — NO
Continuity? / Continuity? Repair op:n in WHT/PUR (+) wires
between Fuel Injection Pump As-
4 Al(+) A2(+) Py ] P
= / = sembly and ECM (A1/A2.) View from terminal side
Al [e ‘Ioooooo A8 i
29 XXXy ﬁ;ﬁ
AU DESaoted e BT T T T T P T TP T T T T w55
ﬁ? secessee ﬁzg R R T T N T Y e e W T T N T T e U Ul i 14
0000 OOS
A4S|eseesssa] ASE 1] T VRV VA AV R VTR VAV E
00000000
00000000 ;!
00000000 Al (+)

ry Continuity?
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Intake Air System

— System Troubleshooting Guide

NOTE: Across each row in the chart, the subsystems that could be sources of a symptom are ranked in the order they should be inspected
starting with . Find the symptom in the left column, read across to the most likely source, then refer to the page listed at the top of
that column. If inspection shows the system is OK, try the next most likely system @, etc.

PAGE SUBSYSTEM
AIR CLEANERAND | TURBOCHARGER
INTAKE AIR DUCT
SYMPTOM 11116 11-118
. LOSS OF POWER ® ®
WHEN WARM
IDLE SPEED ® @
TOO HIGH
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~ System Description

q and Mass Air Flow Sensor (MAF) (6).

The intake air system consists of the Air Cleaner (1), Intake Air Duct (2), Intercooler (3), Inlet Manifold (4), Turbocharger (5)
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Intake Air System )

— Air Cleaner

- . . Y
'Air Cleaners are used to trap particles and only pass clean air through. Therefore they have to beg cleaned every 20,000 km

{12,000 miles) or 12 months and replaced every 40,000 km (24,000 miles) or 24 months whichgver comes first under the
severa conditions as ablocked Air Filter can cause air starvation and excessive heat. Air Cleangrsaré also necessary to avoid
damage to the compressor biades of the Turbocharger and introduction ot metaliic wcles into the engine.

replaced every 4o,coo km (24.0c0
miles) oF &4 months whichew comes
first under the normdl conditions,

to be

Replacement

1. Disconnect both battery leads.

2. Remove battery.
3. Release two clips (1) from expansion tank return pipe.

Release the two security clips (2) from the Mass Air Flow Sensor.
Remove two boits (3).

Remove air cleaner (4).

Remove intake hose (5) from Air Cleaner.

Reinstall in the reverse order of removal.

o N o ok
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— Intake Manifold

AIR INTAKE PIPE EXHAUST GAS RECIR-
CULATION PIPE

GASKET-INTAKE MANIFOLD
(REPLACE)

BOLT-INTAKE MANIFOLD
25 N'm (2.5 kgf-m, 18 Ibf-ft)

INTAKE MANIFOLD

The Air Intake Pipe leads the compressed air from the Turbocharger into the cylinders. Depending on operating conditions
a certain amount of exhaust gas is recirculated into the Intake Manifold to decrease combustion temperature and therefore
the amount of NOx.
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Intake Air System

~ Turbocharger

the intake air.

Replacement

Disconnect battery earth lead.
Remove sound deadening pad.

Remove intercooler hose from Turbocharger Pipe.

W

? 2 20N'm {2 kgf'm, 14.5 Ibtt) 6.
7.

25N‘m (2.5 kgtm, 18 Ibft)

11.

12.

13.
14.

Turbochargers are used to increase the power output of an engine without any major changes in the engine design. They
are driven by exhaust gases passing a radial turbine. On the other end of the turbine shaft a compressor wheel compresses

Remove Turbocharger Pipe from cylinder head (Refit: Two bolts are securing Turbocharger Pipe to cylinder head: 25 N'm
(2.5 kgfm, 18 Ibft). One bolt is securing Turbocharger Pipe to front of cylinder head: 9 N'm (0.9 kgf-m, 6.5 Ibftt)).

Remove Air Intake Hose (1) from Turbocharger.
Disconnect oil feed pipe (2).

Disconnect boost pressure sensing pipe (3) from
Turbocharger.

Remove RH under tray (— BODY).
Remove exhaust front pipe (4) from exhaust manifold (5).

Remove 2 bolts (6) securing oil drain pipe and discard
gasket.

Remove bolt (7) securing exhaust manifold to mounting
bracket.

Remove 3 nuts securing Turbocharger to exhaust
manifold (Refit: 25 N'm (2.5 kgfm, 18 ibft}).

Remove Turbocharger.
Refit in the reverse order of removal.
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Intake Air System

~ Troubleshooting Flowchart — Mass Air Flow (MAF) Sensor

|
~ e
— — The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 27: A problem in the
- ™ MAF Sensor circuit (signal below setpoint).
The Mass Air Flow Sensor determines the amount of intake air by its cooling effect while flowing over a hot—film sensor. The
ECM uses this signal to monitor the recirculation of exhaust gases.

- N W A&~ O

T T T T T T
15 60 120 250 370 480 640
m {kg/h)

~N ! -~
pES

With the Data Link Connector's
diagnostic L—Line (WHT/PNK wire)
connected to ground (see page
11-12), code 27 is indicated.

Do the ECM Reset Procedure (see
page 11-13).

I Turn the ignition switch ON. I

Intermittent failure, system is OK
Does the MIL indicate code NO at this time (test drive may be
277 necessary).

Check for poor connections or
YES loose wires between the MAF
sensor and ECM.

' Turn the ignition switch OFF. ‘

Disconnectthe 4P connector from the
MAF sensor.

Turn the ignition switch ON.

(To page 11-121)
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(From page 11-120)

| PNK/BLK  BRN/ORN
Measure voltage between BLU/GRN
(+) terminal on the MAF sensor and
body ground.

BLU/GRN

< Is there approx. 0.15V? NO { Replace the MAF sensor. ]
YES

Measure voltage between BRN/ORN
. (+) terminal and body ground.

/——- 0.15V?——

no | Repair open in BRN/ORN (+) A13
< Is there battery voltage? wire between MAF sensor and
Main Relay. /
L
YES ’ Al coooz’oco A8
AQ |eeeedece| AlG
Al7|eeeeeese| A24
A25|eeeeeeee]| A32
Measure voltage between BRN/ A33|eeesesee| A4D
ORN (+) terminal and BLK (—) termi- Adljeceespes| A48
nal of the MAF sensor. Ad4Qjeesedeec| ASE
L A-X-X-7-X.X.X.
0cooppO0CO
ocoooCO
Repair open in BLK (-) wire l
< Is there battery voltage? NO between MAF sensor and body A38
ground. l

YES

Measure voltage between BLU/ORN
. (+) terminal and body ground.

< Is there approx. 0.15V? >ﬁg| Turn the ignition switch OFF,

s |

Connect the breakout~box between
ECM and ECM connector.

[ Turn the ignition switch ON. l

l

Measure voltage between A38 (+)
terminal and A13 (~) terminal at the
breakout-—box.

l

Repair open in BLU/GRN (+) wire
< Is there approx. 0.15V? \/YES

between A38 (+) terminal and
MAF sensor.

[ o

(To page 11-122) (To page 11-122) (cont’d)
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Intake Air System

(From page 11-121)

|

(From page 11-121)

Measure voltage between BLU/GRN
(+) terminal and PNK/BLK (-) termi-
nal.

< Is there approx. 0.15V?

YES

Disconnect the 55P connector from
the ECM.

Check for continuity to body ground
on A38 (+) terminal of the ECM con-
nector and body ground.

Is there continuity ?

<

NO

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

NO Repair open in PNK/BLK (—) wire
between A13 (—) terminal and MAF
sensor.

[ Turn the ignition switch OFF. l

l Continuity?

A38 (+)

l Reconnect the 4P connector.

—Troubleshooting Flowchart — Mass Air Flow (MAF) Sensor (cont’d)

YES

Repair short in BLU/GR (~) wire
between A38 (+) terminal MAF
Sensor.

BT TUTTUCTCTTTTTTTCTTTTTT| Ss

V|V TTTTTTTT T T T T T T T 37

l Disconnect the 55P connector. —l

YT rTTT T T T T T w T

| —

Check for continuity to body ground
on A13 (-) terminal of ECM connec-
tor.

<

NO

— YES
Is there continuity? >—

Repair short in PNK/BLK (-) wire
between A13 (—) and MAF sensor.

Substitute a known—good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

A13 (-)

Continuity?

i
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Intake Air Sytem

— Troubleshooting Flowchart — Mass Air Flow (MAF) Sensor

|
~ e
- — The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 28: A problem in the MAF
<77 Sensor circuit (signal above setpoint).
The Mass Air Flow Sensor determines the amount of intake air by its cooling effect while flowing over a hot—film sensor. The
ECM uses this signal to monitor the recirculation of exhaust gases.

- N W > 0

T T T L} T T
15 60 120 250 370 480 640
m (kg/h)

With the Data Link Connector's dia-
nostic L—Line (WHT/PNK wire) con-
nected to ground (see page 11-12),
code 28 is indicated.

Do the ECM Reset Procedure (see
page 11-13).

[ Turn the ignition switch ON. —l

Intermittent failure, system is OK

Does the MiL indicate code NO at this time (test drive may be
28? necessary).

Check for poor connections or

YES loose wires between the MAF
sensor and ECM.

Turn the ignition switch OFF.

(To page 11-125)
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(From page 11-124)
|

Disconnect the 4P connector from
the MAF sensor.

Turn the ignition switch ON.

Measure voltage between BLU/GRN
(+) terminal on the MAF sensor har-
ness connector and body ground.

< Is there approx. 0.15V?

YES

Measure voltage between BRN/ORN
(+) terminal and body ground.

?
< Is there battery voltage? >

YES

Measure voltage between BRNJORN
(+) terminal and BLK (~) terminal.

< Is there battery voltage? >—&—

YES

Measure voltage between BLU/GRN
(+) terminal of the MAF sensor har-
ness connector and body ground.

< Is there battery voltage? >

] NO
(To page 11-126)

NO

—

NO

YES

PNK/BLK

BLK

BRN/ORN

BLU/GRN

Replace the MAF sensor.

Repair open in BRN/ORN (+)
wire between MAF sensor and
Main Relay.

Repair open in BLK (-) wire
between MAF sensor and body
ground.

Repair short to ignition in BLU/
GRN (+) wire between MAF sen-
sor and ECM (A38).

(cont’d)
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Intake Air System
rTroubleshooting Flowchart — Mass Air Flow (MAF) Sensor (cont’d)

(From page 11-125)

< Is there approx. 0.15V? NO{ Turn the ignition switch OFF. j

YES l

Connect the breakout—box between
ECM and ECM connector.

|

I Turn the ignition switch ON. —I

l

Measure voltage between A38 (+)
terminal and A13 (—) terminal at the
breakout—box.

YES Repairopenin BLU/GRN (+) wire
< Is there approx. 0.15V? between ECM A38 and MAF sen-
sor.

NO

Substitute a known—good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

Measure voltage between BLU/GRN
(+) terminal and PNK/BLK (—) termi-
nal on the MAF sensor harness con-
nector.,

Repair open or shorttoignitionin
< Is there approx. 0.15V? >& Ish;r:g%l;};n(d—)E gﬂi;)‘e;\)/veen MAF

YES /— 0.15V?——

A13

/

T
Al ooooz/o.o A8
AS |eseedene| AlE
Al7]eeeeeese| A24
A25|eeeeeese]| A32
A33 oooo;lzoo A40

Adi|eeecopss| A48
A49] eeeedeec| ASE

R~ J-2-7-2-1-1.]
Substitute a known—good ECM oocoopooo
and recheck. If symptom/indica- 00000000
tion goes away, replace the origi- T
nal ECM. A38 (+)
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Air Intake System

~ Troubleshooting Flowchart — Mass Air Flow (MAF) Sensor

|
~N 7~
—{29 |=  The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 29: An implausible signal
<77 from the MAF Sensor.

The Mass Air Flow Sensor determines the amount of intake air by its cooling effect while flowing over a hot—film sensor. The
ECM uses this signal to monitor the recirculation of exhaust gases.

“- VW bW

T T T T

T
15 60 120 250 370 480 640
m (kg/h}

~ ! re
P EIN

With the Data Link Connector’s diag-
nostic L—Line (WHT/PNK wire) con-
nected to ground (see page 11-12),
code 29 is indicated.

Do the ECM Reset procedure (see
page 11-13).

[ Turn the ignition switch ON. j

- Intermittent failure, system is at
Does the MIL indicate code this time (test drive may be nec-
29?7 essary).

Check for poor connections or
loose wires between MAF sensor
and ECM.

[ Turn the ignition switch OFF. I

Disconnect the 4P connector from the
MAF sensor.

(To page 11-129)
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&

(From page 11-128)
!

Turn the ignition switch ON.

Measure voltage between BLU/ORN
(+) terminal on the MAF sensor har-
ness connector and bodyground.

< Is there approx. 0.15V?

YES

Measure voltage between BRN/ORN
(+) terminatl and bodyground.

< Is there battery voltage?

YES

Measure voltage between BRN/
ORN (+) terminal and BLK (-) termi-
nal.

< Is there battery voltage?
YES

Measure voltage between BLU/GRN
(+) terminal of the MAF Sensor har-
ness connector and bodyground.

NO [

NO

NO

PNK/BLK

BLK

Replace the MAF sensor. -]

Repair open in BRN/ORN (+)
wire between MAF sensor and
Main Relay.

Replair open in BLK (-) wire
between MAF sensor and body
ground.

BRN/ORN

BLU/GRN

0.15V? —

A13 (-)

/[

£L

Al

A17
A25

A41
A49

A8

A6
A24
A32
A40

AS6

R

i

00000000
Q000000
©000000

< Is there approx. 0.15V? __~

NO |

Turn the ignition switch OFF.

YES

Measure voltage between BLU/GRN
(+) terminal and PNK/BLK (—) termi-
nal on the MAF sensor harness con-
nector.

l

(To page 11-130)

< Is there approx. 0.15V? >Y-§§—

Connect the breakout—box between
ECM and ECM connector.

l

Turn the ignition switch ON.

1

Measure voltage between A38 (+)
terminal and A13 (~) terminal at the
breakout—box.

NO

(To page 11-130)

A38 (+)

S

Repairopen in BLU/GRN (+) wire
between MAF sensor and ECM
(A38).

(cont’d)
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Intake Air System

— Troubleshooting Flowchart — Mass Air Flow (MAF) sensor (cont’d)

(From page 11-129) (From page 11-129)

— Repair short in BLU/GRN (+)
wire between MAF sensor and
ECM (A38).

— Substitute aknown-good ECM
and recheck if sympton/indica-
tion goes away, replace the

original ECM.
NO Repair open or short in PNK/BLK
< Is there appox. 0.15V ? (—) wire between ECM (A13) and
MAF sensor.
‘ YES

Substitute a known—good MAF
sensor and recheck if sympton/
indication goes away replace the
original MAF sensor.
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Intake Air System

air temperature increases as shown below.

~ ! e
PN

. With the Data Link Connector’s diag-

- nostic L—Line (WHT/PNK wire) con-
nected to ground (see page 11-12),
orthe PGM--Tester connected to the
Data Link Connector, code 71 is indi-
cated.

Do the ECM Reset Procedure (see
page 11-13).

l Turn the ignition switch ON. ]

~ Troubleshooting Flowchart — Intake Air Temperature (IAT) Sensor

~ L )

—E— The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 71: A problem in the

- | N Intake Air Temperature {IAT) Sensor circuit (signal below setpoint).
The AT sensor is a temperature dependent resistor (thermistor). The resistance of the thermistor decreases as the intake

RESISTANCE (kQ)

THERMISTOR

20
10 \

5

1
0.5

N

0.1 4 v v T
-20 O 20 40 60 80 100120 (°C)
-4 32 68104 140176 212 248 ('F)

INTAKE AIR TEMPERATURE

< Does the MIL indicate code > NO
71?

YES

Intermittent failure, system is OK
at this time (test drive may be
necessary).

Check for poor connections or
loose wires between the IAT sen-
sor and ECM.

Warm up engine to normal operating
. temperature (the radiator fan comes
on).

[ Turn the ignition switch OFF.

" Disconnectthe 2P connector from the
AT sensor.

Measure resistance between the 2
terminals on the IAT sensor.

<__lsteregootooer  >—HO ]

Replace the AT Sensor. —]

YES

(To page 11-133)

11-132




(From page 11-132)

Turn the igniti

on switch ON.

-

Measure voltage between PNK/GRY
{+) terminal and body ground.

PNK/GRY

N/
i

View from
terminal side

< Is there approx. 5V?

YES

NO

(To page

11-134)

PNK/BLK

IAT SENSOR

Measure voltage between PNK/

GRY (+) terminal and PNK/BLK

(-) terminal of the IAT Sensor.

NO Repair open in PNK/BLK (-) wire
< Is there approx. 5V? between ECM (A13) and IAT sen-
sor. -
YES

| Turn the ignition switch OFF. |
i Reconnect 2P connector. j

Disconnect the 55P connector from
the ECM.

Check for continuity to body ground
on A13 (—) terminal of ECM connec-
tor.

YES Repair short in PNK/BLK (-) wire
< Is there continuity? >_ between ECM (A13) and IAT sen-
sor.

NO

Substitute a known—good ECM
and recheck. if symptom/indica-
tion goes away, replace the origi-
nal ECM.

(cont’d)
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Intake Air System

~ Troubleshooting Flowchart — Intake Air Temperature (IAT) Sensor (cont'd)—

(From page 11-133)

/ 5V?
A13 (-)
Turn the ignition switch OFF. 4
At oooo:’ooo A8
l AO leesedsee| Al6
A17 A24
Connect the breakout—box between A25 A32
ECM and ECM connector. A33 A40
A41 A48
| . A49 AS6
Turn the ignition switch ON. PSS
l 00000Q00
\
Measure voltage between A36 (+) A36 (+)
terminal and A 13 (—) terminal at the \
breakout—box.
. YES Repair open in PNK/GRY (+) wire
< Is there approx. 5V? between ECM (A36) and IAT sensor.
NO
| Turn the ignition switch OFF. ]
I Reconnect 2P connector. I
Py Continuity?
View from terminal side A36 (+) -
i
BTV T T T T T T 55
2P TP T T T T T T T T TV T 7
Y YT T T T T T U T T T T9
/
7

A13 (-)
Q lContinuity?

Disconnect the 55P connector from
the ECM.

Check for continuity to body ground
on A36 (+) terminal of the ECM con-
nector.

. YES | Repair short in PNK/GRY (+) wire
< Is there continuity? between ECM (A36) and IAT sensor.

NO

Substitute a known—good ECM
and recheck. If symptom/indication
goes away, replace the original
ECM.
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Intake Air System

|
~
>(7z)

-~

~

~ Troubleshooting Flowchart — Intake Air Temperature (IAT) Sensor

| Intake Air Temperature (IAT) Sensor circuit (signal above setpoint).

~ l Ve
-2

Withthe Data Link Connector’s diag-
nostic L—Line (WHT/PNK wire) con-
nected to ground (see page 11-12),
or the PGM—Tester connected to the
Data Link Connector, code 72 is indi-

cated.
I

Do the ECM Reset Procedure (see
page 11-13).

l Turn the ignition switch ON.

<Does the MIL indicate code NO
712 > -

YES

The Malfunction Indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 72: A problem in the

The IAT sensor is a temperature dependent resistor (thermistor). The resistance of the thermistor decreases as the intake
air temperature increases as shown below.

RESISTANCE (kQ)

THERMISTOR

20
10 \

5

1
0.5

N

0.1

-20 0 20 40 60 B0 100 120 (°C)
-4 32 68104140176 212 248 (°F)

INTAKE AIR TEMPERATURE

Warm up engine to normal operating
temperature (the radiator fan comes

Intermittent failure, system is OK
at this time (test drive may be
necessary).

Check for poor connections or
loose wires between the IAT sen-
sor and ECM.

on).
l

I Turn the ignition switch OFF. j

Disconnectthe 2P connector fromthe

IAT sensor.

Measure resistance between the 2
terminals on the IAT sensor.

< Is there 900-1,100Q?

YES

(To page 11-137)

> NO l

Replace the IAT Sensor.

|
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(From page 11-136)

Turn the ignition switch ON. 1

Measure the voltage between PNK/
GRY (+) terminal and body ground.

PNK/GRY PNK/BLK

' View from
. terminal side IAT SENSOR

YES| Repair short to ignition in PNK/
< Is there battery voltage? GRY (+) wire between ECM (A36)
and 1AT sensor.

YES| Measure the voltage between PNK/
< Is there approx. 5V? GRY (+) terminal and PNK/BLK (-)
terminal.
NO
l Turn the ignition switch OFF. 1
l < sth V7 NO Repair open or short to ignition in
s there approx. 5V? S —) wi
Connect the breakout—box between PP 5{41';/)83']:; EA% ;grzesot;etween ECM
ECM and ECM connector. :
I YES
- T . Substitute a known-good ECM
i Turn the ignition switch ON. 1 and recheck. If symptom/indica-
I tion goes away, replace the origi-
nal ECM.

Measure voltage between A36 (+)
terminal and A 13 (—) terminal at the
breakout—box.

YES| Repair open in PNK/GRY (+) wire
< Is there approx. 5V? between ECM (A36) and IAT sen-
SOr.

NO

Substitute a known-good ECM
and recheck. If symptom/indica-
tion goes away, replace the origi-
nal ECM.

A36 (+)
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Emission Control System

— System Troubleshooting Guide

Note: Across each row in the chart, the sub-systems that could be sources of a symptom are ranked in the order they should be inspected
starting with ®. Find the symptom in the left column, read across to the most likely source, then refer to the page listed at the top of that
column. If inspection shows the system is OK, try the next most likely system @, etc.

PAGE SUBSYSTEM
EXHAUST
OXIDATION GAS RECIR-
CATALYTIC CULATION
CONVERTER | gySTEM
SYMPTOM 11-141 11-142
ROUGH IDLE @
FREQUENT STALLING @
MISSFIRING OR
ROUGH @
RUNNING
POOR
PERFORMANCE | FAlL
EMISSION @ ®
TEST
LOSS OF
POWER @ @
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Emission Control System o&

- System Description

The Emission Control System includes an Oxidation Catalytic Converter, Exhaust Gas Recirculation (EGR) system, Crankcase
Emission Control and a Fuel Vapour Evaporative Loss Control.

The Crankcase Emission Control System leads gases from the camcase to the intake manifold. The amount of gases to be
drawn into the intake air is controlled via a depression limiting valve closing progressively as engine speed increases.
Exhaust emission control is done by measuring the oxygen content of the exhaust gases to adapt the amount of fuel injected
to the cylinders. The amount of carbon monoxid (CO), oxides of nitrogen (NOx) and hydro carbons (HC) is decreased by the
use of an Oxidation Catalytic Converter. The correct operation of the Oxidation Catalytic Converter depends on the oxygen
concentration in the exhaust gases. Dependent on the oxygen concentration the ECM determines the rate of change of fuel
being injected to achieve an optimum in combustion and thereby minimising the emissions.
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Emission Control System

~ Exhaust Gas Recirculation (EGR) Control Solenoid and
Exhaust Gas Recirculation (EGR) Valve

Description

EXHAUST GAS RECIRCULA-
TION VALVE

EXHAUST GAS RECIRCULA-
TION (EGR) SOLENOID
VALVE

During certain operating conditions exhaust gases are drawn back into the intake manifold to reduce combustion
temperatures and therefore the amount of exhaust gases.

if the ECM determines that exhaust gas recirculation is necessary, the EGR Control Solenoid Valve is modulated and the EGR
. Valve opens because of vacuum supplied by the alternator driven vacuum pump.

The correct amount of Exhaust Gas Recirculation is calculated by the use of a mass air flow sensor. An increase in intake air
flow leads to a decrease in exhaust gas.
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L

—Oxidation Catalytic Converter

Description

The Oxidation Catalytic Converter is used to reduce the emission of carbon monoxide (CO), and hydrocarbons (HC) in the
exhaust gas.

Replacement

34 N-m (3.4kgf-m, 25 IbfH)

Raise the vehicle on four post ramps.

Remove three nuts (1) securing Oxidation catalytic converter to front pipe.
Remove three nuts (2) securing Oxidation catalytic converter to intermediate pipe.
Remove Oxidation Catalytic Converter (3).

Remove and discard gaskets (4).

o0k 0N

Refit in the reverse order of replacement.
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Emission Control System

 Troubleshooting Flowchart — Exhaust Gas Recirculation (EGR) System——

e
—  The Malfunction indicator Lamp (MIL) indicates Diagnostic Trouble Code (DTC) 33: A problem in the
Exhaust Gas Recirculation (EGR) system.

The EGR system is designed to reduce oxides of nitrogen emissions (NOXx) by recirculating exhaust gas through the EGR
Valve and the intake manifold into the combustion chambers. It is composed of the EGR Valve, EGR Control Solenoid, ECM
and various sensors.

The ECM memory contains ideal EGR Valve lifts for varying operating conditions. The EGR Valve is vacuum operated and
controlled by the EGR Control Solenoid. When the ECM determines that EGR is needed, the EGR Control Solenoid is
energised and vacuum is applied to the EGR Valve. The EGR Valve opens and exhaust gases are fed through a pipe into the
exhaust manifold.

The MAF sensor, mounted in the air intake pipe, senses the volume of air entering the intake. Due to the fact that an increase
in EGR will cause a decrease in the intake air flow, the MAF sensor is used by the ECM to monitor the amount of EGR. This
signal enables the ECM to accurately control the volume of exhaust gases being recirculated.

|
~N
>3]

~

EXHAUST GAS EXHAUST GAS

RECIRCULATION RECIRCULATION

FROM EXHAUST (EGR) CONTROL
INTAKE MANIFOLD SOLENOID VALVE
MANIFOLD

INTERCOOLER

EXHAUST
MANIFOLD

T

VACUUM

LINE To
EXHAUST GAS
RECIRCULA-
TION (EGR)

MASS AIR VALVE

FLOW (MAF)

SENSOR
EXHAUST GAS
RECIRCULATION
VENT IN > (EGR) VALVE

From CAMCOVER

TURBOCHARGER

AIR
INTAKE

AIR
CLEANER
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~ ! re
P EEIN

With the Data Link Connector's diag-

nostic L—-Line (WHT/PNK wire} con-

nected to ground (see page 11-12),

code 33 is indicated. VACUUM
PUMP/GAUGE

Do the ECM Reset Procedure (see
page 11-13).

. Road test necessary: Warmup the en-
gine to normal operating temperature

{the radiator fan comes on).

Drive the car on the road for approx.

10 minutes. Keep the engine speedin

the 1,700-2,500 min-* (rpm) range.

Intermittent failure, system is OK

at this time.
Does the MIL indicate code NO Check for poor connections or
337 loose wires between the EGR
control solenoid valve, MAF sen-
YES sor, and ECM.

Withthe engine atidle, disconnect the
hose from the EGR valve and connect
a vacuum pump/gauge to the hose.

YES Disconnect 2P connector from the
. < Is there any vacuum? >—- EGR control solenoid valve and

check the hose for vacuum again.

NO

Move the vacuum pump/gauge to the @ @

EGR valve.
EGR CONTROL
SOLENOID VALVE

J
(Y
(To page 11-144) (To page 11-144)

(cont’d)
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Emission Control System

~ Troubleshooting Flowchart — Exhaust Gas Recirculation (EGR) System —
(cont’d)

(From page 11-143) (From page 11-143)

- N I Check vacuum hose routing of the
With the engine atidle, apply 500 mm s th > YES| entire EGR system. If hose routing
Hg (20 in. Hg) of vacuum to the EGR s there any vacuum? is OK, replace EGR control sole-
vaive. noid valve.

NO
Turn the ignition switch OFF and dis-
connect the 55P connector from the
ECM.
Check for continuity to ground on
terminal A6 (+) of the ECM harness
connector. ‘
‘ l — YES| Repair short in GRY/RED wire be-
< Is there continuity? tween EGR control solenoid valve
and ECM (A6).
NO
Substitute a known-—-good ECM
and retest. If symptom/indication
goes away, replace the original
ECM.
Does the engine stall or run NO
rough and does the EGR Replace the EGR valve. ]

valve hold vacuum?

12v?

Yl
ES View from

terminal side =
l Turn the ignition switch OFF. I )

Disconnect the 2P connector from the
EGR control solenoid valve.

® |

L Turn the ignition switch ON.

EGR CONTROL
SOLENOID

J GRY/RED

Measure voltage between BRN/ORN
(+) terminal on the EGR contro! sole-
noid valve harness connector and
body ground.

~No Repair open in BRN/ORN wire be-

< Is there battery voltage? tween the EGR control solenoid
valve and Main Relay.

YES View from terminal side
| —

Reconnect the vacuum pump/gauge

to the hose. BT T T T T T T T T T T T 55
L R T N e T W W e T T W Tk W W Wk Wk Unlo Waks W Wad (<14
L R e T T T N N T U T B Uk N Wak Wek Wb Wl i 1

| —

I_Stan the engine and allow it to idle.

A6 (+)
(To page 11-145) -l. Continuity?
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(From page 11-144)

Connect battery power to terminal 2
of the EGR Control Solenoid valve.
While watching the vacuum gauge,
ground terminal 1 of the EGR control
solenoid valve.

NO| Turn the ignition switch OFF and in-
( I(Z(;r;gr?-ig)pevri?r:ihzsgegé?wd}:‘?g >— spect all vacuum hoses for leaks, re-
i i strictions, or misrouting.

YES
Turn the ignition switch OFF and re- NO [
connect the 2P connector to the EGR < Are the hoses OK? i Correct as necessary.
control sclenoid valve.
YES
Disconnect the lower hose on EGR
Control Solenoid valve and connect a
I Turn the ignition switch OFF. ] vacuum gauge to the hose.
Connect the breakout—box between
ECM and ECM connector. | Start the engine and allow it to idle. ]

L Turn the ignition switch ON.

] Is there approx. 600 mm Hg NO
I < (24 in. Hg) of vacuum? Replace vacuum pump. ]

-1 Measure voltage between A 6 (+)
terminal at the breakout-box and
body ground. YES

Replace the EGR control solenoid
valve.

12v?

evsecsoee
A33|eeeesese | A4D
Ad4l|eeeeecee| A4S
Ad9|eeeeeeec| ASE

00000000
00000000
00000000

(To page 11-146)
(cont’d)
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Emission Control System

~ Troubleshooting Flowchart — Exhaust Gas Recirculation (EGR) System —
(cont’d)

(From page 11-145)

NO Repair open in GRY/RED (+) wire
< Is there battery voltage? between EGR control solenoid
valve and ECM (A6).

YES

Turn ignition off and disconnect 4P
connector from the MAF sensor.

I Turn the ignition switch ON. ]

BLK PNK/BLK

Measure voltage between BRN/ORN BRN/ORN BLU/GRN

(+) terminal of the MAF sensor har-
ness connector and body ground.

SENSOR

View from
terminal side

12v? 1ov?
Repair open in BRN/ORN (+) 12v7 A&
< Is there battery voitage? >—NO—- wire between MAF sensor and -
main relay.

YES

Measure voltage between BRN/ORN
(+) terminal and BLK (-) terminal of
. the MAF sensor harness connector.

NO Repair open in BLK (~) wire be-
< Is there battery voltage? >—-—— tween MAF sensor and body

ground.

YES

(+) terminal and PNK/BLK () terminal
of the MAF sensor harness connector.

NO Repair open in PNK/BLK () wire
< Is there battery voltage? >—— l():tw)een MAF sensor and ECM
13).

Measure voltage between BRN/ORN
YES

Measure voltage between BLU/GRN
(+) terminal and PNK/BLK () termi-
nal of the MAF sensor harness con-
nector.

(To page 11-147)
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(From page 11-146
]

< Is there battery voltage?

NO

Turn the ignition switch OFF and re-
connect the 4P connector.

YES

Start the engine and allow it to idle.

Measure voltage between BLU/GRN
(+) terminal and PNK/BLK (-) termi-
nal of the MAF sensor by back—prob-
ing the 4P connector.

Is there approx. 1.5 V?
NOTE: The voltage will fluctu-
ate slightly.

YES

NO

Measure voltage between A38 (+)
terminal and A13 (-) terminal of the
breakout—box.

Is there approx. 1.5V?
NOTE: The voltage will fluctu-
ate slightly.

YES

NO

Substitute a known-good MAF
sensor and/or ECM and recheck. If
symptom/indication goes away, re-
place original MAF sensor and/or
ECM.

Repair short to ignition in BLU/GRN
(+) wire between MAF sensor and
ECM (A38).

SENSOR

" View from
terminal side

Turn ignition switch OFF and discon-
nect the 4P connector from the MAF
Sensor.

Disconnect the 55P connector from

the ECM.
l

Check for continuity to ground on the
BLU/GRN (+) terminal of the MAF
sensor harness connector.

<

Is there continuity?

NO

YES

Replace MAF sensor.

Repair open in BLU/GRN wire be-
tween MAF sensor and ECM (A38).

View from harness side

BLK

PNK/BLK
BRN/ORN BLU/GRN

Continuity?

Repair short in BLU/GRN (+) wire
between MAF sensor and ECM
(A38).

1.5V?

A13 (-)

A L L o G U S S L L L L T S L L L L L 1 | AT9
A20 | bbb L L M L L S M L S T L L L S T
A38 | bbb ML S S G L ML S S S L L S L L Y

A37
AS5

A38 (+)

11-147



