EMISSION AND ELECTRICAL DIAGNOSIS 6E-1

ENGINE 4H SERIES

SECTION 6E (4HE1-TC/4HG1-T Only)

EMISSION AND ELECTRICAL DIAGNOSIS

Caution:

When fasteners are removed, always reinstall them at the same location from which they were removed. If a fastener
needs to be replaced, use the correct part number fastener for that application. If the correct part number fastener is
not available, a fastener of equal size and strength for (stronger) may be used. Fasteners that are not reused, and
those requiring thread locking compound, will be called out. The correct torque values must be used when installing
fasteners that require it. If the above conditions are not followed, parts or system damage could result.
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GENERAL DESCRIPTION

The emission and electrical control system operates on
a 12 or 24 volt power supply with negative ground polar-
ity. Each wire in the vehicle is of a specific size and has
an identifying colored insulation.

These colors are indicated in wiring diagrams and will
help in tracing circuits and making proper connections.
Wire size is determined by load capacity and circuit
length. Some wires are grouped together and taped.
Such a grouping of wires is called a harness.

The harness use a split corrugated tube to protect the
wires from the elements. Each circuit consists of the fol-
lowing:
* Power source - the battery and the alternator.
» Wires - To carry electrical current through the cir-
cuit.
* Fuses - To protect the circuit against current over-
load.

* Relays - To protect voltage drop between the bat-
tery and the circuit parts and to protect the switch
points against burning.

» Switches - To open and close the circuit.

» Load - Any device, such as a light or a motor, which
converts the electrical current into useful work.

» Ground - To allow the current to flow back to the
power source.
In this manual, such electrical device is classified by
system. For major parts shown on the circuit based on
the circuit diagram for each system, inspection and re-
moval and installation procedures are detailed.

Notes for Working on Electrical Items

Battery Cable
Disconnecting the Battery Cable
1. All switches should be in the “OFF” position.
2. Disconnect the battery ground cable.
3. Disconnect the battery positive cable
4. Disconnect the battery cable (1).

Caution:

It is important that the battery ground cable be discon-
nected first.

Disconnecting the battery positive cable first can result
in a short circuit.

N6A1104E

Legend
A. For 24 volt
1. Cable

N6A1105E

Legend
A. For 12 volt

Connecting the Battery Cable
Follow the disconnecting procedure in the reverse or-
der.

Caution:
Clean the battery terminal and apply a light coat of
grease to prevent terminal corrosion.

Connecting Handling

Disconnecting the Connectors

Some connectors have a tang lock to hold the connec-
tors together during vehicle operation.
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Some tang locks are released by pulling them towards
you.

Other tang locks are released by pressing them forward.
Determine which type of tang lock is on the connector
being handled.

Firmly grasp both sides (male and female) of the con-
nector.

Release the tang lock and carefully pull the two halves
of the connector apart.

N6A1106E

Never pull on the wires to separate the connectors. This
will result in wire breakage.

N6A1107E

Connecting the Connector

Firmly grasp both sides (male and female) of the con-
nector. Be sure that the connector pins and pin holes
match. Be sure that both sides of the connector are
aligned with each other. Firmly but carefully push the
two sides of the connector together until a distinct click
is heard.

N6A1108E

Connector Inspection
Use a circuit tester to check the connector for continuity.
Insert the test probes from the connector wire side.

N6A1109E

Legend
1. Test probe

Never insert the circuit tester test probes into the con-
nector open end to test the continuity. Broken or open
connector terminals will result.
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N6A1110E

Legend
1. Test probe

Waterproof Connector Inspection

It is not possible to insert the test probes into the con-
nector wire side of a waterproof connector.

Use one side of a connector (1) with its wires cut to
make the test. Connect the test connector (2) to the con-
nector to be tested. Connect the test probes to the cut
wires to check the connector continuity.

N6A1111E

Legend
1. Connector
2. Test connector
3. Test probe

Connector Pin Removal
Connector Housing Tang Lock Type
1. Insert a slender shaft into the connector housing
open end.

2. Push the tang lock up (in the direction of the arrow
in the illustration). Pull the wire with pin free from
the wire side of the connector.

N6A1112E

Legend
1. Slender shaft
2. Housing open pad
3. Pin
4. Tang lock
5. Wire

Pin Tang Lock Type
1. Insert a slender shaft into the Connector housing
open end.
2. Push the tang lock flat (toward the wire side of the
connector). Pull the wire with pin free from the wire
side of the connector.

N6A1113E
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Legend
1. Slender shaft
2. Housing open pad
3. Pin /
4. Tang lock
5. Wire

Connector Pin Insertion
1. Check that the tang lock is fully up.
2. Insert the pin from the connector wire side. —_— 43
Push the pin in until the tang lock closes firmly. N i 0
3. Gently pull on the wires to make sure that the con- -~ l\
nector pin is firmly set in place.

N6A1115E

Cable Harness

When installing the parts, be careful not to pinch or
wedge the wiring harness.

All electrical connections must be kept clean and tight.

N6A1114E

Legend
1. Tang lock
2. Pin
3. Wire

Parts Handling
Be careful when handling electrical parts. They should
not be dropped or thrown, because short circuit or other

damage may result. Splicing Wire

1. Open the Harness
If the harness is taped, remove the tape. To avoid
wire insulation damage, use a sewing “seam rip-
per’ (available from sewing supply stores) to cut
open the harness.
If the harness has a block plastic conduit, simply
pull out the desired wire.

2. Cut the wire

Begin by cutting as little wire off the harness as
possible. You may need the extra length of wire lat-
er if you decide to cut more wire off to change the
location of a splice. You may have to adjust splice
locations to make certain that each splice is at least
1.5 in (40 mm) away from other splices, harness
branches, or connectors.

3. Strip the insulation

N6A1116E
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When replacing a wire, use a wire of the same size
as the original wire. Check the stripped wire for
nicks or cut stands. If the wire is damaged, repeat
the procedure on a new section of wire. The two
stripped wire ends should be equal in length.

4. Crimp the Wires

Select the proper clip to secure the splice. To de-
termine the proper clip size for the wire being
spliced, follow the directions included with your
clips. Select the correct anvil on the crimper. (On
most crimpers your choice is limited to either a
small or large anvil.) Overlap the two stripped wire
ends and hold them between your thumb and fore-
finger. Then, center the splice clip under the
stripped wires and hold it in place.

N6A1117E

Legend
1. Over lap bare wires
2. Splice clip

« Open the crimping tool to its full width and rest
one handle on a firm flat surface.

» Center the back of the splice clip on the proper
anvil and close the crimping tool to the point
where the back of the splice clip touches the
wings of the clip.

* Make sure that the clip and wires are still in the
correct position. then, apply steady pressure
until the crimping tool closes.

N6A1118E

Legend
1. Wings of clip touching former
2. Back of clip centered on anvil

Before crimping the ends of the clip, be sure that:

+ The wires extend beyond the clip in each direc-
tion.

* No stands of wire are cut loose, and

» No insulation is caught under the clip.

Crimp the splice again, once on each end. Do not

let the crimping tool extend beyond the edge of the

clip or you may damage or nick the wires.

N6A1119E

Legend

f
\
1. Splice clip

2. Align tool with edge of clip to crimp ends of
splice
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5. Solder

Apply 60/40 rosin core colder to the opening in the
back of the clip. Follow the manufacturer’s instruc-
tions for the solder equipment you are using.

N6A1122E

N6A1120E

6. Tape the Splice
Center and roll the splicing tape. The tape should
cover the entire splice. Roll on enough tape to du-
plicate the thickness of the insulation on the exist-
ing wires. Do not flag the tape. Flagged tape may
not provide enough insulation, and the flagged
ends will tangle with the other wires in the harness.

o
-
2
2
-
/
N6A1121E
Legend

1. Good (Rolled)
2. Bad (Flaged)

If the wire does not belong in a conduit or other har-
ness covering, tape the wire again. Use a winding
motion to cover the first piece of tape.
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Symbols and Abbreviations
Symbols
N Fuse _@_ Single filament light
mEm— mmm  Fusible link _®: Double filament light
o\ o— Fusible link wire _K:)_ Motor
—®— Buzzer
C/C Switch
—l— % Ground @ Meter
- 4
T —@— Consent
11 Condenser
— I— Batt
\/VV‘ Resistor |I aneny
M Variable resistance { t Connected portion
SLLR Coil
S | :
Crossed portion
>I| Diode 4 l P
—[>1— Zener diode “T°°T Relay
L1
@ NPN type transistor
=7 Circuit breaker
@ PNP type transistor
N6A1123E
Abbreviations
Abbreviation Meaning Abbreviation Meaning
A/IC Air Conditioner OBD BOARD Diagnostic
ACC Accessory OFF Turn Off (Switch/Lamp)
ACT Actuator ON Turn On (Switch/Lamp)
ASSIT Assistant OPT Option
BATT Battery P/BRAKE Parking Brake
PGND Power Ground (To Body Earth)
CAS Cab Air Suspension PIN Pin or Terminal
CAS C/U Cab Air Suspension Control Unit P/L Pilot (Warning) Lamp
CCs Combined Charging System PRESS Pressure
CONN Connector P/T Power Train
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NR

Noise Reducer

Abbreviation Meaning Abbreviation Meaning
C/U Control Unit PTO Power Take Off
DC Direct Current Q ADJUST- | Injection Quantity Adjustment
D/CONN Diagnosis Connector MENT
DTC Diagnostic Trouble Code QOS Quick On Start
QWS Quick Warm System
EC Electrical Control Governor
ECM Engine Control Module RH Right Hand (Side)
ECT Engine Coolant Temperature RHD Right Hand Drive
EGR Exhaust Gas Recirculation R/L Relay
EH Electrical and Hydraulic Timer RR Rear
EXH Exhaust
EVRV Electronic Vacuum Regulating Valve S/ASB Shock Absorber
SIG Signal
FICD Fast Idle Control Device SS Speed Sensor
FRT Front SS C/U Speed Sensor Control Unit
STD Standard
GND Ground (Body Earth) SUSP Suspension
SW Switch
IE ISUZU Economy System
IN Inlet, Intake TCV Trailer Cock Valve
IVES ISUZU Variable Electric and Economy || TICS Timing and Injection Rate Control Sys-
Swirl tem
LH Left Hand (Side) VGS Variable Geometry Turbocharging Sys-
LHD Left Hand Drive tem
VSS Variable Swirl System
MAG Magnetic VSV Vacuum Switching Valve
ME/CONN Memory Eraser Connector
MIL Malfunction Indicator Lamp W/L Warning Lamp
M/V Magnetic Valve W/ With
W/O Without
N Neutral (Transmission Gear)
N-TDC Numbers Top Dead Center
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Connector Inspecting Procedure
Connector Inspecting Procedure

Connector inspection

Check NG
outer surfaces and Clean outer surfaces and contacts.
terminals for rust or (Use contact recovery agent.)

contamination.

y

OK

Check NG

male terminals ;' Correct terminals.
for deformation. |
OK
Check
female terminals OK > Check if connector is OK
for proper contact T locked properly.
pressure.
NG
Injection pump side Replace any defective harness
Locate faulty connector. - RACK SENSOR harness
- Timing Advance Solenoid switch

Harness side

Replace any defective harness.
- Body harness

- Engine harness

- Frame front harness

- Extension harness

A 4
[ End. Return to "Procedure for j

Inspection by Self-Diagnostic".

N6A1124E
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Parts for Electrical Circuit

Wiring

Wire Color

All wires have color-coded insulation.

Wires belonging to a system’s main harness will have a
single color. Wires belonging to a system’s sub circuits

will have a colored stripe. Striped wires use the following
code to show wire size and colors.

Example: 0.5 G R

Red (Stripe color)

Green (Base color)

Wire size (0.5 mm)

N6A1416E

Abbreviations are used to indicate wire color within a cir-
cuit diagram.
Refer to the following table.

N6A1125E

Legend
1. Colored stripe
2. Single color

é‘/‘/

N6A1126E

Legend

1.

2.
3.
4

Stripe color

Outside diameter
Base color

Cross sectional area
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Wire Color Coding

Color-coding Meaning Color-coding Meaning
B Black Br Brown
W White Lg Light green
R Red Gr Gray
G Green P Pink
Y Yellow Sb Sky blue
L Blue V Violet
0] Orange
Stripe Color Coding

Color-code Base Color Stripe Color

LB Blue Black

OB Orange Black

PB Pink Black

PG Pink Green

PL Pink Blue

RY Red Yellow

VR Violet Red

VW Violet White

YB Yellow Black

YB Yellow Green

YV Yellow Violet

Wire Size
Legend

The size of wire, used in a circuit is determined by the

amount of current (amperage), the length of the circuit,
and the voltage drop allowed. The following wire size
and load capacity, shown below, are specified by JIS
(Japanese Industrial Standard) (Nominal size means
approximate cross sectional area)

1. Outside diameter
2. Cross sectional area

L J

6

N6A1127E
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Nominal size Cross sectic;nal area Outside diameter Allowable current (A)
(mm) (mm*?) (mm)
0.3 0.372 1.8 9
0.5 0.563 2 12
0.85 0.885 2.2 16
1.25 1.287 2.5 21
2 2.091 2.9 28
3 3.296 3.6 37.5
5 5.227 4.4 53
8 7.952 5.5 67
15 13.36 7 75
20 20.61 8.2 o7
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DIAGNOSIS (4HE1-TC Only)

Strategy-based Diagnostics

Strategy-Based Diagnostics

The strategy-based diagnostic is a uniform approach to
repair all Electrical/Electronic (E/E) systems. The diag-
nostic flow can always be used to resolve an E/E system
problem and is a starting point when repairs are neces-
sary. The following steps will instruct the technician how
to proceed with a diagnosis:

1. Verify the customer complaint.

» To verify the customer complaint, the techni-
cian should know the normal operation of the
system.

2. Perform preliminary checks.
» Conduct a thorough visual inspection.
* Review the service history.
» Detect unusual sounds or odors.

» Gather diagnostic trouble code information to
achieve an effective repair.

3. Check bulletins and other service information.
¢ This includes videos, newsletters, etc.

4. Refer to service information (manual) system
check (s).

+ “System checks” contain information on a sys-
tem that may not be supported by one or more
DTCs.

System checks verify proper operation of the
system. This will lead the technician in an orga-
nized approach to diagnostics.

5. Refer to service diagnostics.
Diagnostic Trouble Code (DTC) Stored
Follow the designated DTC chart exactly to make an ef-
fective repair.
No DTC
Select the symptom from the symptom tables.
Follow the diagnostic paths or suggestions to complete
the repair. You may refer to the applicable component/
system check in the system checks.
No Matchig Symptom

1. Analyze the complaint.
2. Develop a plan for diagnostics.

3. Utilize the wiring diagrams and the theory of oper-
ation.

Call technical assistance for similar cases where repair
history may be available. Combine technician knowl-
edge with efficient use of the available service informa-
tion.
Intermittents
Conditions that are not always present are called inter-
mittents. To resolve intermittents, perform the following
steps:

1. Observe history DTCs, DTC modes.

2. Evaluate the symptoms and the conditions de-
scribed by the customer.

3. Use a check sheet or other method to identify the
circuit or electrical system component.
4. Follow the suggestions for intermittent diagnosis
found in the service documentation.
Most scan tool, such as the Tech Il have data-capturing
capabilities that can assist in detecting intermittents.
No Trouble Found
This condition exists when the vehicle is found to oper-
ate normally. The condition described by the customer
may be normal. Verify the customer complaint against
another vehicle that is operating normally. The condition
may be intermittent. Verify the complaint under the con-
ditions described by the customer before releasing the
vehicle.

1. Re-examine the complaint
When the Complaint cannot be successfully found
or isolated, a re-evaluation is necessary.

The complaint should be re-verified and could be
intermittent as defined in Intermittents, or could be
normal.

2. Repair and verify.
After isolating the cause, the repairs should be
made.

Validate for proper operation and verify that the
symptom has been corrected. This may involve
road testing or other methods to verify that the
complaint has been resolved under the following
conditions:

+ Conditions noted by the customer.

+ If a DTC was diagnosed, verify a repair by du-
plicating conditions present according to cus-
tomer complaint.

Verifying Vehicle Repair

Verification of the vehicle repair will be more compre-
hensive for vehicles with OBD system diagnostics. Fol-
lowing a repair, the technician should perform the
following steps:

Important:

Follow the steps below when you verify repairs on board
diagnostic systems. Failure to follow these steps could
result in unnecessary repairs.

1. Review and record the Failure Records for the
DTC which has been diagnosed.

2. Clearthe DTC (S).

3. Operate the vehicle within conditions according to
customer complaint.

4. Monitor the Diagnostic Trouble Code (DTC) status
information for the specific DTC which has been di-
agnosed until the diagnostic test associated with
that DTC runs.
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General Service Information

On Board Diagnostic (OBD) Serviceability Issues
The list of non-vehicle faults that could affect the perfor-
mance of the OBD system has been complied. These
non-vehicle faults vary from environmental conditions to
the quality of fuel used.

The illumination of the Malfunction Indicator Lamp (MIL)
(“Check Engine” lamp) due to a non-vehicle fault could
lead to misdiagnosis of the vehicle, increased warranty
expense and customer dissatisfaction. The following list
of non-vehicle faults does not include every possible
fault and may not apply equally to all product lines.
Poor Vehicle Maintenance

The sensitivity of OBD diagnostics will cause the MIL to
turn on if the vehicle is not maintained properly. Restrict-
ed air filters, fuel filters, oil filters, and crankcase depos-
its due to lack of oil changes or improper oil viscosity can
trigger actual vehicle faults that were not previously
monitored prior to OBD. Poor vehicle maintenance can
not be classified as a “non-vehicle fault”, but with the
sensitivity of OBD diagnostics, vehicle maintenance
schedules must be more closely followed.
Maintenance Schedule

Refer to the maintenance Schedule.

Visual/Physical Engine Compartment Inspection
Perform a careful visual and physical engine compart-
ment inspection when performing any diagnostic proce-
dure or diagnosing the cause of an emission test failure.
This can often lead to repairing a problem without further
steps. Use the following guidelines when performing a
visual/physical inspection:

* Inspection all vacuum hoses for punches, cuts, dis-
connects, and correct rouring.

* Inspect hoses that are difficult to see behind other
components.

* Inspect all wires in a engine compartment for prop-
er connections, burned or chafed spots, pinched
wires, contact with sharp edges or contact with hot
exhaust manifolds or pipes.

Basic Knowledge of Tools Required

Notice:

Lack of basic knowledge of this powertrain when per-
forming diagnostic procedures could result in an incor-
rect diagnosis or damage to powertrain components. Do
not attempt to diagnose a powertrain problem without
this basic knowledge.

A basic understanding of hand tools is necessary to ef-
fectively use this section of the Service Manual.

On-Board Diagnostic (OBD)

On-Board Diagnostic Tests

A diagnostic test is a series of steps, the result of which
is a pass or fail reported to the diagnostic executive.
When a diagnostic test reports a pass result, the diag-
nostic executive records the following data:

» The diagnostic test has been completed since the
last ignition cycle.

« The diagnostic test has passed during the current
ignition cycle.
» The fault identified by the diagnostic test is not cur-
rently active.
When a diagnostic test reports a fail result, the diagnos-
tic executive records the following data:

« The diagnostic test has been completed since the
last ignition cycle.

» The fault identified by the diagnostic test is current-
ly active.

» The fault has been active during this ignition cycle.

» The operating conditions at the time of the failure.
Common OBD Terms
Diagnostic
When used as a noun, the word diagnostic refers to any
on-board test run by the vehicle’s Diagnostic Manage-
ment System. A diagnostic is simply a test run on a sys-
tem or component to determine if the system or
component is operating according to specification.
Enable Criteria
The term “enable criteria” is engineering language for
the conditions necessary for a given diagnostic test to
run. Each diagnostic has a specific list of conditions
which must be met before the diagnostic will run. “En-
able criteria” is another way of saying “conditions re-
quired”.
Trip
Technically, a trip is a key on-run-key off cycle in which
all the enable criteria for a given diagnostic are met, al-
lowing the diagnostic to run. Unfortunately, this concept
is not quite that simple. A trip is official when all the en-
able criteria for a given diagnostic are met. But because
the enable criteria vary from one diagnostic to another,
the definition of trip varies as well. Some diagnostic are
run when the vehicle is at operating temperature, some
when the vehicle first start up; some require that the ve-
hicle be cruising at a steady highway speed, some run
only when the vehicle is idle.
Some run only immediately following a cold engine start-
up.
A trip then, is defined as a key on-run-key off cycle in
which the vehicle was operated in such a way as to sat-
isfy the enables criteria for a given diagnostic, and this
diagnostic will consider this cycle to be one trip. Howev-
er, another diagnostic with a different set of enable cri-
teria (which were not met) during this driving event,
would not consider it a trip. No trip will occur for that par-
ticular diagnostic until the vehicle is driven in such a way
as to meet all the enable criteria.
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Diagnostic Information

The diagnostic charts and functional checks are de-
signed to locate a faulty circuit or component through a
process of logical decisions. The charts are prepared
with the requirement that the vehicle functioned correct-
ly at the time of assembly and that there are not multiple
faults present.

There is a continuous self-diagnosis on certain control
functions. This diagnostic capability is complemented by
the diagnostic procedures contained in this manual. The
language of communicating the source of the malfunc-
tion is a system of diagnostic trouble codes. When a
malfunction is detected by the control module, a diag-
nostic trouble code is set and the Malfunction Indicator
Lamp (MIL) is illuminated.

Data Link Connector (DLC)

The provision for communication with the control mod-
ule is the Data Link Connector (DLC). It is located at
near the A post of driver side. The DLC is used to con-
nect to a scan tool. Some common uses of the scan tool
are listed below:

» Identifying stored Diagnostic Trouble Codes
(DTCs).

» Clearing DTCs.

+ Reading serial data.

Decimal/Binary/Hexadecimal Conversions
All scan tool manufacture will display a variety of vehicle
information which will aid in repairing the vehicle. Some
scan tools will display encoded messages which will aid
in determining the nature of the concern. The method of
encoding involves the use of a two additional numbering
systems: Binary and Hexadecimal.
The binary number system has a base of two numbers.
Each digits is either a 0 or a 1. A binary number is an
eight digit number and is read from right to left. Each dig-
it has a position number with the farthest right being the
0 position and the farthest left being the 7 position. The
0 position, when displayed by a 1, indicates 1 in decimal.
Each position to the left is double the previous position
and added to any other position values marked as a 1.
A hexadecimal system is composed of 16 different alpha
numeric characters. The alpha numeric characters used
are numbers 0 through 9 and letters A through F. The
hexadecimal system is the most natural and common
approach for scan tool manufactures to display data rep-
resented by binary numbers and digital code.
Verifying Vehicle Repair
Verification of vehicle repair will be more comprehen-
sive for vehicle with OBD system diagnostic. Following
a repair, the technician should perform the following
steps:

1. Review and record the Fail Records for the DTC

which has been diagnosed.
2. Clear DTC (s).
3. Operate the vehicle within conditions noted in the
Fail Records.
4. Monitor the DTC status information for the specific

DTC which has been diagnosed until the diagnos-
tic test associated with that DTC runs.

Following these steps are very important in verifying re-
pairs on OBD systems. Failure to follow these steps
could result in unnecessary repairs.

On-Board Diagnostic (OBD) System Check

OBD System should be checked as follows:

1. When Ignition key is turned from the “OFF” to the
“ON” position, make sure that MIL is lit for 0.3 —
0.8 sec.

2. Connect Scan Tool and check to see if MIL is al-
ways lit.

If so, OBD System is normal.

Reading Diagnostic Trouble Codes Using a
Tech 2 or Other Scan Tool

The procedure for reading diagnostic trouble codes is to
be used a diagnostic scan tool. When reading DTCs, fol-
low instructions supplied by tool manufacturer.

Clearing Diagnostic Trouble Codes

Important:

Do not clear DTCs unless directed to do so by the ser-
vice information provided for each diagnostic procedure.
When DTCs are cleared, the Freeze Frame and Failure
Record data which may help diagnose an intermittent
fault will also be erased from memory.

If the fault that caused the DTC to be stored into memory
has been corrected, the Diagnostic Executive will begin
to count the “warm-up” cycles with no further faults de-
tected, the DTC will automatically be cleared from the
Engine Control Module (ECM) memory.

To clear Diagnostic Trouble Codes (DTCs), use the di-
agnostic scan tool “clear DTCs” or “clear Information”
function. When clearing DTCs follow instructions sup-
plied by the tool manufacturer.

When a scan tool is not available, DTCs can also be
cleared by disconnecting one of the following sources
for at least thirty (30) seconds.

Notice:

To prevent system damage, the ignition key must be
“OFF” when disconnecting or reconnecting battery pow-
er.

» The power source to the control module. Exam-
ples: fuse, pigtail at battery ECM connectors etc.

* The negative battery cable. (Disconnecting the
negative battery cable will result in the loss of other
on-board memory data, such as preset radio tun-
ing).

Tech 2 Scan Tool

From 98 MY, Isuzu Dealer service departments are rec-
ommended to use Tech 2. Refer to Tech 2 scan tool
user guide.
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N6A1128E

Legend
1. PCMCIA card 3. DLC cable
2. SAE 16/19 adapter 4. Tech-2

Getting Started
» Before operating the Isuzu PCMCIA card with the
Tech 2, the following steps must be performed:

1. The Isuzu 98 System PCMCIA card (1) inserts into
the Tech 2 (2).

2. Connect the SAE 16/19 adapter (4) to the DLC ca-
ble (3).

3. Connect the DLC cable to the Tech 2 (2).

4. Make sure the vehicle ignition key is off.

5. Connect the Tech 2 SAE 16/19 adapter to the ve-
hicle ALDL/DLC.

6. The vehicle ignition turns on.
7. Verify the Tech 2 power up display.
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Operating Procedure (For example)

The power up screen is displayed when you power up
the tester with the Isuzu systems PCMCIA card. Follow
the operating procedure below.

Tech

Press (ENTER) To Continue

ISUZU Development

Press (ENTER) To Continue

N6A1129E + (ENTER)

Notice: FO : Diagnostics
The RS232 Loop back connector is only to use for diag-

nosis of Tech 2 and refer to user guide of the Tech 2. F1: View Capture Data

F2 : Tool Options

F3 : Down load/Up load Help

* (FO ENTER)

Vehicle Identification
Select one of the following
Model Year(S)

* (Model year ENTER)

N6A1130E
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System Selection Menu

FO : Powertrain
F1 : Body
F2 : Chassis

+ (FO ENTER)

Vehicle Identification
Select one of the following

| (4) 4.8L L4 Diesel

N6A1131E

Application Menu

| F2 : Special Functions |

* (F2 ENTER)

‘ FO : Trans Ouiput Controls ‘

+ The following table shows, which functions are
used the available equipment versions.

Application Menu

FO : Diagnostic Trouble Code

F1 : Data Display
F2 : Special Function
F3 : Snapshot

F4 : ID Information

+ (FO ENTER)

FO : DTC Information
F1 : Clear DTC Information

+ (FO ENTER)

FO : Engine DTCS
F1 : Transmission DTCS

+ (FO ENTER)
(DTC List)

Apllication Menu

F1 : Data Display

+ (F1 ENTER)

FO : Engine Data Display

F1 : Transmission Data Display

+ (F1 ENTER)
(Engine Data List)

N6A1132E

Application Menu

F3 : Snapshot |

+ (F3 ENTER)

FO : Engine Snapshot

F1 : Transmission Snapshot

* (FO ENTER)

Snapshot Options

Trigger Type : Manual Trigger
FO : Manual Trigger

F1:Any Code

F2 : Single Code

Trigger Point : Center

F4 : Beginning

F5 : Center

F6: End

N6A1133E

Application Menu

F4 : ID Information

*(F4ENTER)

FO : Engine Calibration ID

F1 : Transmission Calibration ID

+(FOENTER)

Part Number  XXXXXxXxxxx

Sort Ware Number xxxx

N6A1134E
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Typical Scan Data Values

Use the Typical Scan Data Values Table only after the
On-Board Diagnostic System Check has been complet-
ed, no diagnostic trouble codes were noted, and you
have determined that the on-board diagnostics are func-
tioning properly. Scan tool values from a properly-run-
ning engine may be used for comparison with the engine
you are diagnosing. The typical scan data values repre-
sent values that would be seen on a normally-running
engine.

Notice:
A scan tool that displays faulty data should not be used,
and the problem should be reported to the scan tool

Data List (Typical Data)

manufacturer. Use of a faulty scan tool can result in mis-
diagnosis and unnecessary replacement of parts.

Only the parameters listed below are referred to in this
service manual for use in diagnosis. For further informa-
tion on using the scan tool to diagnose the engine con-
trol module and related sensors, refer to the applicable
reference section listed below. If all values are within the
typical range described below, refer to the symptoms
section for diagnosis.

Test Conditions

Engine running, lower radiator hose hot, transmission in
park or neutral, closed loop, accessories off, brake not
applied and air conditioning off.

TECH 2 STRING TYPICAL DATA VALUES (IDLE)
Ignition Switch (On/Off) On
Starter Switch (On/Off) Off
Exhaust Break Switch (On/Off) Off
Transmission Gear Position Switch N.2.3.4.5.6
Transmission Spec. Select Switch (AT/MT) Automatic Trans
Engine Spec. Select Switch (S/N) S/IN
IAT Switch (Yes/No and High/Low) High
EGR/VSS System (Yes/No) Yes
Rack Sensor Voltage (V) 1
\IE/gfct];réteeCoolant Temperature Sensor V) 17—-19
Engine Coolant Temperature °F(°C) 176 (80)
Engine Speed (rpm) 800
Barometric Voltage (V) 2.9
Barometric Pressure (mmHg) 761

Troubleshooting

Caution taken in inspecting
1. In inspecting system, write down self-diagnosis
code to be indicated. (especially, when plural self-
diagnosis codes are indicated.)

2. Before eliminating the indicated self-diagnosis
codes by a memory clear switch, doubly inspect
abnormal place as indicated in self-diagnosis
code. (Self-diagnosis code means ‘Warning.” Make
sure to inspect abnormal section.)
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Inspection Procedure Flowchart

( Inspect system )

‘ Turn on starter switch '

»|
) ol

No

Glow ind Lamp

Repair trouble section.

Yes

turn on?
(0.3~8sec)

Diag connector short

Glow ind Lamp

*Glow ind Lamp system trouble.
*Power supply/earth trouble.
*ECM trouble.

Y

Repair trouble section.

continuously
turns on?

-

Does self-
diagnosis code
indicate 12?7

‘ Start engine

Does check
Engine lamp
delete?

system function well

* When engine does not start,
inspection fuel system
(mechanism trouble)

A

‘ Release short circuit I

|

‘ Turn off starter switch '

e )

Self-diagnosis code (for past
trouble) is memorized or M
trouble newly developed.

Trouble has developed.

#
A
Write down self-diagnosis
code (especially when plural
codes are indicated)

N
( Turn off starter switch

|

Repair trouble section
(system) in accordance with
self-diagnosis code list.

!

‘ Clear memotry

|

Make sure that self-diagnosis

code is eliminated.

N6A1135E




EMISSION AND ELECTRICAL DIAGNOSIS 6E-23

Notice:

Please note that some items of self-diagnosis code may
not be generated unless the engine is warmed up or un-
less the vehicle is driven under load.

Self-diagnosis Functions

Memorization of self-diagnosis code

The self-diagnosis code indicated will be memorized in
Electronically Erasable Programmable Read Only Mem-
ory (EEPROM) with in the Engine Control Module
(ECM). Accordingly even if the starter switch turns off or
the ECM is removed from the vehicle, the memorized
self-diagnosis code will not be eliminated.

* Unless an elimination procedure is taken, the self-diag-
nosis code will remain in memory. (The memory will be
eliminated only by a memory clear switch.)

Location of the Memory Clear Switch

Elimination of self-diagnosis code

The self-diagnosis code memorized in the EEPROM
with in the ECM can be eliminated only by Scan Tool or
the operation of the memory clear switch.

The elimination method memory clear switch will be de-
scribed below:

1. Turn OFF ignition switch.

2. Use 4.7kQ resistance and make short circuit on
memory clear switch.

3. Turn ON ignition switch. The indication lamp turn
on (lighting) continuously after three seconds
flashing the indication lamp.

4. Turn OFF ignition switch.

5. Remove shortage resistance from memory clear
switch.

Location of the memory clear switch (DATA LINK CONNECTOR)

N6A1665E

Legend
A. Right-hand drive
B. Left-hand drive

C. Terminal assignment of data link connector (DLC)
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1/2/3|/4/5/6/7|8
9 110(11[12(13(14(15/16

N6A1666E
NO TERMINAL NAME
DIAG CONTROL
CHECKER SIG
4,5 CHECKER GND

Example Diagnosis Trouble Code Output

How to read flashing of the indicator lamp:

The two-digit self-diagnosis code flashes starting from
ten’s figure to indicate the self-diagnosis code.

Please read the self-diagnosis code from the flashing.
If the plural self-diagnosis codes are indicated, the same
self-diagnosis code is flashed repeatedly in steps of
three times.

Please read it correctly.

Diagnostic Trouble Code (DTC) outputting is done
in decreasingly order of DTC number.

Indication is changed over on completion of output
DTC indication.

DTC indicator is stopped with diagnostic switch be-
ing off.

When there is no DTC output, “1” is outputted in
normal DTC code.

After indicating 3 times pear 1 DTC, shift is con-
ducted to the next DTC. (After making a round, the
indications are repeated again.)

In case of the same diagnostic code, it is used 1
DTC (3 times indication.)

A
Unit;s
3.2 04 04 04 1.2 04 04 04 04 04 3.2
ON Vo 1 I___- 1 N 1 I____ 1 I---_ 1 ] 1 _
OFF—---- ---- ---- o---- ---- ----
%/—J v
B Cc
N6A1137E
Legend
A. (For example) In case of indicate two digits figure B. Figure of ten
‘DTC23” C. Figure of one
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Flashing of Indicator Lamp

N6A1667E

Legend

A. Right-hand drive C. Terminal assignment of data link connector (DLC)
B. Left-hand drive

Diagnosis Trouble Code List

DTC# TECH 2 STRING

P21 Rack Sensor Circuit Low

P22 Rack Sensor Circuit High

P13 Engine Coolant Temperature (ECT) Sensor Circuit High

P14 ECT Sensor Circuit Low

P31 * Exhaust Gas Recirculation (EGR) Electronic Vacuum Regulating Valve (EVRV) Solenoid Circuit Low
P32 * EGR EVRYV Solenoid Circuit High

P41 Quick On Start (QOS) Relay Control Circuit Low

P42 QOS Relay Control Circuit High

P23 Magnetic Switch Control Circuit Low

P24 Magnetic Switch Control Circuit High

P26 Quick Warm System (QWS) Relay Control Circuit High

P33 * Variable Swirl System (VSS) Control Circuit Low

P34 * VSS Control Circuit High

P43 Aneroid Compensator Vacuum Switching Valve (VSV) Control Circuit Low
P35 * EGR Quick Cut VSV Control Circuit Low

P36 * EGR Quick Cut VSV Control Circuit High

P44 Aneroid Compensator VSV Control Circuit High

P45 Engine Speed Sensor Circuit Low

P61 Barometric Sensor Circuit Error

P52 Electronically Erasable Programmable Read Only Memory (EEPROM) Error

* Equipped with EGR and VSS
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o Trouble . . . Return Judging
Error Classified Code Diagnostic Condition Condition Back Up Time
. When )
Relay: +B short P26 Output TR Monitor forward QWS: R/L. . 0.52 sec
QWS Non-Continuity.
normal
VSV: Harness Open *p33 When VSS: VSV
* | GND short Output TR Monitor forward ' 0.52 sec
VSS Output stop.
+B short *P34 normal
VSV: Harness Open P43 When _
ANEC | GND short Output TR Monitor forward | ANECON: VSV 0.52 sec
Output stop.
ON +B short P44 normal
vsv: | Harness Open | 5, When EVRV: EGR
EGR | GND short Output TR Monitor forward | VSV: EGR Quick Cut 0.52 sec
Quick | +B short *P36 normal The above output stops.
Atmo- 1.5V (49.9 kPa / 374 EVRV: EGR
spheric Outout Abnor- mmHg / 7.23 psi) or | When VSV: EGR Quick Cut
Pres- malp P61 lower, or 4.5V (160 kPa | forward The above output stops. | 0.52 sec
sure / 1200 mmHg / 23.2 | normal ANECON: VSV is actu-
Sensor psi) or higher detected. ated.
ECM Check when ECM is | When Trouble Code other than
EEPROM P52 started and when Trou- | forward 52 (EEPROM error) not
error ble Code is written. normal indicated.
Normal P12 No other trouble code. N.o history of this diagno- —
sis recorded
Rack Voltage 0.3V or
lower, Engine speed EVRV: EGR
600 — 900rpm, and VSV: EGR Quick Cut
Harmess Open P21 water Temp. 0°C VSV: VSS 3.52 sec
GND ShOF[ ° . When -
Rack (32°F) or higher are forward | The above outputs stop.
Sensor detected for 3 seconds normal | R/L QWS Non-continuity
running. Idle position output stop.
+5V short , The above outputs stop.
Rack Sensor po | 2V or higher Rack Volt- Rack Learning valve: 0 | 0,52 sec
age detected.
Power Voltage
Harness Open P13 EVRV: EGR
+B short VSV: EGR Quick Cut
o o VSV: VSS
Water ;;9 I%C\/Zro l:)r (3192%5%3 When MV: Timing Advance
Temp 248°F ’(115kQ) or forward The above outputs stop. | 0.52 sec
Sensor | GND short P14 higher detected normal VSV: ANECON is actu-
' ated
QOS: 0°C or lower con-
trol
EVRV: Harness Open *p31 When EVRV: EGR
EGR GND short Output TR Monitor forward | VSV: EGR Quick Cut 1.57 sec
+B short *P32 normal The above outputs stop.
Rela Harness Open P41 When
QOSy GND short Output TR Monitor forward | QOS: RL Non-continuity | 0.52 sec
+B short P42 normal
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o Trouble . . . Return Judging
Error Classified Code Diagnostic Condition Condition Back Up Time
Mag- Harness Open P23
netic When . i
Vol- GND short Output TR Monitor forward Timing Advance: MV out- 0.52 sec
P24 put stop.
ume +B short normal
Timing
EVRV: EGR
VSV: EGR Quick Cut
VSV: VSS
: R/L: QWS
Engine speed 0, Rack | When .
Harness Open | p s | \gitage > 0.3V < 0.57 | forward | 11 @bove outputs Idling | 4 55

GND short position output stop
when T/M POS SW out-
putted.

VSV: ANECON is actu-

ated

is detected. normal

* Equipped with EGR and VSS

Location of Sensor and Switch

N6A1139E
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Legend
1. Data link connector (Left-hand drive) 3. Data link connector (Right-hand drive)
2. ECM including atmospheric 4. Intake air temp switch equipped with EGR and VSS
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N6A1140E
Legend
1. Engine coolant temperature sensor 5. Rock sensor
2. VSS 6. Engine speed sensor
3. EGR * Equipped with EGR and VSS

4. Timing advance solenoid switch
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Parts Location
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Engine Control Module (ECM)
Appearance of ECM

A
M
8|9 [10{11[12]13 14]
[11 12|13|14[15|16| |17[18|19]|20(21 22J [15 16]17(18(19|20(21|22|||23|24|25| 26|27 (28| 29 30J
N6A1142E
Legend
1. ECM A. Detail of 30 pins connector

2. Name plate B. Detail of 22 pins connector
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Chart of Engine Control Module (ECM) Input/Output

Equipped
without Equipped with EGR and
EGR and VSS
VSS
Connector | COnnector Connector name 4HE1-XS | 4HE1-XN | 4HE1-XS
number
1 Checker SIG (Serial Communication) @) @) O
2 Intake Temperature Switch O O
3 Engine Type O
4 Not be used — —_ —_
5 Transmission Type
6 Rack Sensor (+5V) O O O
7 Rack Sensor SIG @) O O
8 Battery (+) @) @) O
9 Ignition Key O O @)
10 Not be used — —_ —_
11 Timing Advance Solenoid Switch Relay @) @) O
12 Not be used — — —
13 gf;;;f Vacuum Regulating Valve Power y o o
14 Electric Vacuum Regulating Valve GND X O ©)
Connec- 15 Checker GND o 0O O
tor 30 pin
16 Diag Control @) @) O
17 Not be used — —_ —_
18 Not be used — — —
19 Not be used — — —
20 Not be used — — —
21 Rack Sensor GND O @) O
22 ECM GND O O O
23 Not be used — —_ —_
24 Not be used — —_ —_
25 Not be used — — —
26 Not be used — — —
27 Transmission Position Switch O
28 Not be used — — —
29 Not be used — — —
30 FICD Magnetic Valve Power Supply @) @) O
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Equipped
without Equipped with EGR and
EGR and VSS
VSS
Connector Connector Connector name 4HE1-XS 4HE1-XN 4HE1-XS
number
1 EGR Cut Magnetic Valve Power Supply X @) O
2 Glow Relay O O O
3 Glow Indicator Lamp O O O
4 Rack Idle Position Out Put
5 Not be used — — —
6 Not be used — — —
7 Engine Coolant Temperature Sensor GND @) @) O
8 Engine Coolant Temperature Sensor SIG @) @) O
9 Engine Revolation Sensor GND @) @) O
10 Engine Revolation Sensor SIG @) O O
Connec- 1 VSS Magnetic Valve Power Supply X O O
tor 22 pin 12 QWS Relay @) @) O
13 Aneroid Compensator Magnetic Valve O O @)
14 Not be used — — —
15 Not be used — — —
16 Not be used — — —
17 Not be used — — —
18 Starter Switch @) @) O
19 Exhaust Brake Status Switch @) @) O
20 Not be used — — —
21 Not be used — — —
22 Not be used — — —
Notice:

The meaning of symbol marks are:

O:
BLANK:

X

Connect
Not

Not Connect
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Location of the Engine Control Module (ECM) Connector

21(22((|23(24(25|26|27 (28|29 30’

15(16| [17(18]19]|20(21|22

N6A1143E

Legend
A. 30 pins connector (green)
B. 22 pins connector (green)

1. Engine control module (ECM)

Location of Data Link Connector (DLC)

=)
/ﬁc% s,

C. Terminal assignment of data link connector (DLC)

N6A1665E

Legend
A. Right-hand drive
B. Left-hand drive
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1/2/3/4/5/6(7|8
9 110(11[12(13[14(15|16

N6A1666E

NO TERMINAL NAME
DIAG CONTROL
CHECKER SIG

4,5 CHECKER GND
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BRIEF EXPLANATION OF EMISSION AND ELECTRICAL CONTROL SYSTEM

MITICS (Mechanically Integrated Timing
and Injection Control System)

The Mechanically Integrated Timing and Injection rate
Control System (MITICS) utilizes mechanical control, in
comparison with TICS systems, which utilize electronic
control.

MITICS is equipped with the RLD-M type governor,
which contains a pre-stroke control mechanism.

With this, pre-stroke position (i.e., beginning of static in-
jection) can be varied to control injection timing and in-
jection rate (i.e., the fuel injection quantity injected from
the nozzle per cam angle degree).

This enables high injection rates1 in the low and medi-
um speed ranges through a short Injection interval, thus
contributing to higher engine torque and cleaner ex-
haust.

MITICS was developed in response to the demands of
medium sized diesel engines for low cost, low fuel con-
sumption, high output and cleaner emissions.

High injection rates using a short injection interval.

* The speed at which the injection pump plunger ris-
es slows as engine speed decreases and the pres-
sure inside the injection pipe decreases.

Because of this, the nozzle spray deteriorates and
makes it impossible to obtain the proper fuel - air
mixture.

To obtain the proper mixture at low and medium
speeds, it is necessary to increase the pressure in-
side the injection pipes using a short injection inter-
val.

N6A1145E

Legend
1. Injection pipe pressure
2. Engine speed
3. PE-AD type injection pump

The left hand figure shows plunger speed and cam
lift in relation to cam angle. It can be seen from the
graph that plunger speed increases together with
cam lift.

MITICS varies the beginning of injection position at
low and medium speeds so that injection occurs
when the plunger speed increases during the latter
half of cam lift (shown by the bold line).

At high speeds, injection is performed when the
plunger speed decreases during the first half of
cam lift to prevent an excessive increase in injec-
tion pipe pressure.

This enables high pressures at low and medium
speeds with a fast plunger speed.

Thus, a fine fuel oil spray is injected into the cylin-
der from the nozzles within a short time to provide
the proper mixture for combustion, helping to in-
crease torque and keep exhaust emissions clean.
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Legend

1.

2
3.
4.
5

Plunger speed (m/sec)
Cam angle (degrees)
Cam lift (mm)

Plunger speed

Cam lift
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Governor (Model RLD-M)

The RLD-J type governor can be used with the MI,
MITICS injection pumps, and was designed to have bet-
ter control and endurance than the previous RLD type
governor.

Although the basic construction is identical to that of the
RLD type governor, the RLD-M type is larger to match
the applicable pumps’ larger size.

Features

Variable speed control governor with decreased le-
ver reaction force

As with the previous RLD type governor, RLD-M gover-
nor control is accomplished using the speed control le-
ver to change the fulcrum of the internal link mechanism.
Consequently, as the reaction force of the governor
spring does not act directly on the speed control lever,
only a very small lever reaction force is exerted on the
accelerator pedal.

N6A1147E

Legend
1. At maximum speed control
2. Atidle speed control
3. Link mechanism
4. Speed control lever
5. Governor spring

Set torque characteristics through internal torque
cam

At full load, the tip of the sensor lever traces the face of
the torque cam to determine the full load rack position
and control the full load injection quantity.
Consequently, the torque characteristics demanded by
the engine can be freely set by changing the shape of
the torque cam face.

-

ROL

-

N6A1148E

Legend
1. Sensor lever
2. Torque cam
3. Control rack position (mm)
4. Pump speed (r/min)

Improved control through internal guide plate
When the speed control lever is operated, the 2nd sup-
porting lever's pin moves along the guide plate. The
floating lever connected to the pin thus moves to change
the ball joint fulcrum positions.

In the intermediate to high speed ranges, the guide plate
causes the floating lever to move to increase the lever
ratio continuously from 1.1 (idling) — 6 (full speed). This
increase in the lever ratio in the intermediate to high
speed range improves speed droop.

N6A1149E
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Legend
1. Ball joint
2. Floating lever
3. 2nd supporting lever pin
4. Guide plate
5. Speed control lever

Timing Advance Control

Timing advance control is measuring the ECT to calcu-
late drive current of the solenoid switch for the injection
timing advance.

The injection timing is controlled by according to the
ECT when engine is started.

Solenoid Switch

The solenoid switch is installed on the top of the injec-
tion pump to push the advance lever in the injection
pump when 12 or 24 volts is supplied.

In this condition the injection timing is an additional.

10 degree (BTDC) from normal injection timing.

If there is some trouble for electricity current, it will set
the DTC-P23 or P24.

Refer to the DTC chart.

If remove the solenoid switch, it can not be reinstalled
because it is necessary to readjust advance value on
the injection pump tester.

N6A1150E

Legend

1. Adjust screw for maximum advance angle
Adjust screw for minimum advance angle
Counter weight
Timing rod center
Return spring
Solenoid switch

kWD

0
2 —
N6A1151E
Legend
1. Advance angle
Pump speed

Minimum advance angle
Maximum advance angle
Advance angle by solenoid switch
Control character by flyweight

oo s wN

EGR (Exhaust Gas Recirculation) System

EGR Purpose

The exhaust gas recirculation (EGR) system is use to
reduce emission levels of the oxides of nitrogen (NOXx).
The NOx emission levels are caused by a high combus-
tion temperature. The EGR system lowers the NOx
emission levels by decreasing the combustion tempera-
ture.

EGR Control

The main element of the system is the EGR valve.

The EGR valve feeds small amounts of the exhaust gas
back into the intake manifold.

The EGR valve is controlled by the ECM and the ECM
uses information from the following sensors to control
the EGR valve.

» Engine coolant temperature (ECT) sensor.
* Engine speed sensor.

* Rack sensor

» Exhaust brake switch condition.

* Atmospheric pressure sensor.

EGR Valve Operation and Results of Incorrect
Operation

The EGR valve is designed to accurately supply EGR to
the engine independent of he intake manifold.

The EGR valve controls EGR flow from the exhaust
manifold to the intake manifold through the VSV (Vacu-
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um Switching Valve) with a ECM controlled EVRV (Elec-
tronic Vacuum Regulating Valve).

The ECM monitors related sensor or switch condition, if
EVRV solenoid has incorrect operation, DTC P31 or
P32 will be set.

If DTCs P13, P14, P21, P22,P35, P36, P45 or P61 are
set, refer to the DTC charts.

Rack Sensor

The rack sensor is engaged with tip of injection pump
rack.

The rack sensor signal will send during vehicle operat-
ing to the ECM, the ECM calculate together with other
sensor’'s signal, the ECM output activation signal for
EVRV.

Atmospheric Pressure Sensor

The atmospheric pressure censor is built-in the ECM.
The EVRV activity will be stopped, when the atmospher-
ic pressure will comes below the setting pressure.

Exhaust Brake Switch

The exhaust brake switch is equipped on the steering
column.

The exhaust brake switch is controlled by vehicle oper-
ator, when during the vehicle operating the vehicle oper-
ator will demand to apply the exhaust brake for assist
the main brake system.

EGR Quick Cut Control

During the VSV action, when the EVRYV drive current will
comes over the setting valve (the drive current will de-
cide relation of the engine load and speed) immediate
stop the VSV.

Result of this action will reduce the PM (Particulate Mat-
er).

EVRYV Control

The EGR is controlled under normal temperature with
separate stage by the ECT of engine condition.

ECM refer to EGR action map to demand the EVRV
drive current, also ECM controls agree EVRV drive cur-
rent and EVRV actual drive current each other.
Otherwise the ECM transitional stage controls for cur-
rent of EVRV when EGR is controlled moving OFF area
to ON area on the EGR action map.

Also stop the EVRV drive for stop the EGR system un-
der following conditions.

When under low temperature of the ECT.

When acting the QWS system.

When acting the exhaust brake

When the atmospheric pressure comes under setting
the pressure valve.
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VSS (Variable Swirl System)

The Variable Swirl System (VSS) is designed to adjust the intensity of swirl by allowing or not allowing air to flow
through a sub-port (or bypass) the runs in parallel with the intake port for each cylinder. The swirl intensifies when
there is no air flow through the sub-port, and vice versa.

The air flow is controlled by the on-off valve at the inlet to the sub-port and the valve in turn is turned on and off by
computer signals which are dependent on engine speed, load and coolant temperature. Basically, the air is cut off at
low speeds to maintain high swirl and is allowed to flow at high speeds to maintain low swirl.

Variable Swirl System (Equipped with EGR and VSS)

%

12
11

10

ECM [~—7

~— 8
N6A1152E

Legend

1. Cylinder head 7. Engine speed sensor

2. VSS case 8. Rack sensor

3. Inlet port 9. VSV, VSS

4. Sub-port 10. Actuator

5. Vacuum 11. Control valve

6. Thermo sensor 12. Inlet manifold
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Engine Control Module (ECM) System Wiring Diagram
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Auxiliary Engine Control System

Equipped with Exhaust Gas Recirculation and Variable Swirl System
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Equipped Without Exhaust Gas Recirculation and Variable Swirl System
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Vacuum Switching Valve (VSV) Circuit

Equipped with Exhaust Gas Recirculation and Variable Swirl System

N6A1672E

Legend

1.

11.
12.
13.
14.
15.

®© N>k WD

Extension harness

FICD vacuum S/W valve
ANECOM vacuum S/W valve
I/T throttle vacuum S/W valve
VSS vacuum S/W valve
Electronic vacuum regulating valve
EGR cut vacuum S/W valve
VSV fix bolt

EGR hose, injection pump clip
Valve fix

VSV bracket

Case fix bolt

Rubber hose bracket

Bracket fix bolt

VSS hose, injection pipe clip

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

EGR hose, injection pipe clip
Vacuum hose assembly
Vacuum hose clip
Vacuum pipe

Heater hose

Inlet cover

Inlet throttle

VSS

EGR valve

FICD diaphragm
Aneroid diaphragm
Injection pump

White stripe

Yellow stripe

Green stripe




6E-44 EMISSION AND ELECTRICAL DIAGNOSIS

Equipped Without Exhaust Gas Recirculation and Variable Swirl System
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Legend

1.

I a—,

SO0 NOOAWDN

Extension harness

FICD vacuum S/W valve
ANECOM vacuum S/W valve
I/T throttle vacuum S/W valve
VSV fix bolt

VSV bracket

Case fix bolt

Vacuum hose assembly
Vacuum hose clip

Vacuum pipe

Heater hose

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

FICD diaphragm
Injection pump

White stripe

Yellow stripe

Green stripe

Intake throttle diaphragm
Inter cooler

Accelerator cable

Guide plate

Frame
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Exhaust Brake and Engine Warm-up Control
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Legend
1. Batteries
2. Fusible link wire
3. Charge relay
4. Fuse
5. Exhaust brake relay
6. Exhaust brake switch
7. Indicator light
8. Diode
9. Exhaust brake control relay
10. Neutral switch
11. Clutch switch
12. Accelerator switch
13. Magnetic valve: Exhaust brake
14. Vacuum pump

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Vacuum switch valve

Vacuum chamber: Exhaust brake
Exhaust brake valve

Key switch

Engine warming-up switch
Engine warming cut relay

Engine coolant temperature sensor
ECM

Vacuum chamber: Intake throttle
Intake throttle

Magnetic valve intake throttle
Actuator FICD

Generator (L)

Starter relay coil
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DTC-P13 Engine Coolant Temperature (ECT) Sensor Circuit High Voltage
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Appearance of Water Temperature Sensor and Connector Pin Assignment
Connector Pin Assignment

Temperature Sensor

1

s

N6A1161E
N6A1160E Legend
1. To ECT sensor
Legend 2. 3 pin gray
1. 3 pin connector
2. Engine coolant temperature sensor Connector No Signal
1 Thermistor for engine
2 Thermistor for engine
3 Thermistor for meter
Measure Resistance at Engine Coolant Temperature (ECT) Sensor
3
4
N6A1162E
Legend
1. Circuit tester 3. Engine coolant temperature sensor
2. Remove engine wire harness 4. Measure resistance between connector pin
Caution:

When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.
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Resistance value

Inspection Point Resistance | Temperature
Connector Pin No. Value on sensor Reference
3 pin Black 1<—>3 0 — Thermistor for ENGINE «<—— Thermistor for meter
1—>2 2.5 (kQ) 20°C (68°F) | Thermistor for ENGINE
247 (Q) 90°C (194°F)
1 «<— Body © — Thermistor for ENGINE «— Body
2+—>3 0 — Thermistor for ENGINE <—— Thermistor for meter
3 «— Body 146.6 (QQ) 60°C (140°F) | Thermistor for meter ENGINE
2 «— Body © — Thermistor for ECM «— Body
Notice:

Resistance value is difference according to the temperature of temperature sensor.

Step Action Value YES NO
1 Was the “on-board diagnostic (OBD) system . Go to self diag
check” performed? Go to Step 2 system check
1. lIgnition “OFF”
2. Disconnect the ECT sensor electrical con-
nector.
3. Jumper the ECT sensor signal circuit and
the ECT sensor ground circuit together at 120°C
2
the ECT sensor harness connector. (248°F)
4. Observe the “Engine cool temp” display
on the scan tool.
Is the “Engine cool temp” at the specified
value? Go to Step 4 Go to Step 3
1. Ignition “OFF”
2. Jumper the ECT signal circuit at the ECT
sensor harness connector to chassis
ground. 120°C
3 3. Observe the “Engine cool temp” display (248°F)
on the scan tool.
Is the “Engine cool temp” at the specified
value? Goto Step 5 Go to Step 6
Check for poor connection at the ECT sensor
4 and replace terminals if necessary. _
Did any terminals require replacement? Goto Step 8 Go to Step 10
1. Ignition “OFF”.
2. Disconnect the ECM, and check the ECT
sensor ground circuit for an open.
5 3. If the ECT sensor ground circuit is open, -
repair it as necessary.
Was the ECT sensor ground circuit open? Go to Step 7 Go to Step 10
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Step Action Value YES NO

1. lIgnition “OFF”.
2. Disconnect the ECM, and check the ECT
sensor signal circuit for an open.

6 3. If the ECT signal circuit is open, repair it
as necessary.

Was the ECT sensor signal circuit open? Goto Step 7 Go to Step 10

Check for poor sensor ground or ECT sensor
signal circuit terminal connection at the ECU
7 and replace terminal(s) if necessary. —

Did any of the terminals need to be replaced? Goto Step 9 Go to Step 10

1. Ignition “OFF”
8 2. Replace the ECT Sensor. —

Is the action complete? Go to Step 10 —

1. Replace the ECM.

Is the action complete? Go to Step 10 —

1. Reconnect all the connectors removed.
10 2. Ignition “ON”, Engine “OFF” —

Is DTC 13 all right under Scan Tool Check? Go to Step 11 Go to Step 2

Is any current trouble other than DTC 13 dis- Go to trouble code
11 — ;
played by scan tool? section Trouble code clear
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DTC-P14 Engine Coolant Temperature (ECT) Sensor Circuit Low Voltage
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Appearance of Water Temperature Sensor and Connector Pin Assignment
Connector Pin Assignment

Temperature Sensor

1

s

N6A1161E
N6A1160E Legend
1. To ECT sensor
Legend 2. 3 pin gray
1. 3 pin connector
2. Engine coolant temperature sensor Connector No Signal
1 Thermistor for engine
2 Thermistor for engine
3 Thermistor for meter
Measure Resistance at Engine Coolant Temperature (ECT) Sensor
3
4
N6A1162E
Legend
1. Circuit tester 3. Engine coolant temperature sensor
2. Remove engine wire harness 4. Measure resistance between connector pin
Caution:

When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.
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Resistance value

Inspection Point Resistance | Temperature
Connector Pin No. Value on sensor Reference
3 pin Black 1«—>3 0 — Thermistor for ENGINE «<—— Thermistor for meter
1—>2 2.5 (kQ) 20°C (68°F) | Thermistor for ENGINE
247 (Q) 90°C (194°F)
1 «<— Body © — Thermistor for ENGINE «— Body
2+—>3 0 — Thermistor for ENGINE <—— Thermistor for meter
3 «— Body 146.6 (QQ) 60°C (140°F) | Thermistor for meter ENGINE
2 «— Body © — Thermistor for ECM «— Body
Notice:

Resistance value is difference according to the temperature of temperature sensor.

Step Action Value YES NO
1 Was the “on-board diagnostic (OBD) system . Go to self diag
check” performed? Go to Step 2 system check
1. Ignition “OFF”
2. Disconnect the ECT sensor.
3. Ignition “ON”, Engine “OFF”
2 4. See scan Tool Display and Ignore trouble o
code 13.
Does code 14 still remain faulty? Goto Step 3 Go to Step 6
1. lIgnition “OFF”
2. Check Connector ECT Sensor Harness
3 for interterminal short. _
3. Repair if necessary.
Was ECT Sensor connector shorted? Go to Step 4 Go to Step 8
1. Ignition “OFF”
2. Check the ECM connector terminal short.
4 3. Repair if necessary. o
Was ECM terminal shorted? Go to Step 5 Go to Step 8
1. Disconnect the ECM.
2. Check if ECT sensor signal circuit for a
short to ground or a short to ground cir-
5 cuit. _
3. Repair if necessary.
Is ECT sensor signal circuit shorted to
ground? Goto Step 7 Go to Step 8
1. Ignition “OFF”
6 2. Replace the ECT Sensor. —
Is the action complete? Goto Step 8 —
1. Replace the ECM.
7 J—
Is the action complete? Goto Step 8 —
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Step Action Value YES NO

1. Reconnect all the connectors removed.
8 2. Ignition “ON”, Engine “OFF” —

Is DTC 14 all right under Scan Tool Check? Goto Step 9 Go to Step 2

Is any current trouble other than DTC 14 dis- Go to trouble code
played by scan tool? section Trouble code clear
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DTC-P21 Rack Sensor Circuit Low Voltage
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EMISSION AND ELECTRICAL DIAGNOSIS 6E-55

Location of Rack Sensor Connector

0
|

© |

e |

o |

N |[|[DC3C
E\puill
N6A1168E
Legend
1. OSC (red) 3. GND (black)
2. MDL (white) 4. Rack sensor
Connector Name of Rack Sensor Relation Between Connector Number and Signal
Name
Connector Signal Wire color
No
1 Rack sensor (OSC) R
2 Rack sensor (MDL) w
3 Rack sensor (GND) B

N6A1169E
Legend
1. Rack sensor connector
2. Natural 3 pin
Notice:
Mark “ " on connector which is plugged, therefore,

should be confirmed to be played.



6E-56 EMISSION AND ELECTRICAL DIAGNOSIS

Step Action Value YES NO
1 Was the on-board diagnostic (OBD) system . Go to self diag
check performed? Go to Step 2 system check
1. Check harness side power source circuit
and signal circuit for GND short.
2 2. Repair if necessary. —
Has DTC21 been corrected? Go to Step 10 Go to Step 3
Disconnect the Sensor Connector.
Jumper RACK+ and RACK signal.
3 J—
Free from trouble now?
Ignore code 22. Go to Step 4 Go to Step 6
1. Apply 5V to RACK+ TERMINAL.
4 Measure RACK SIG Voltage. 09 —2.0V
(Idling speed)
Is RACK SIG VOLTAGE as specified? Goto Step 7 Goto Step 5
1. Check Rack Sensor Harness Signal Cir-
cuit and power source for GND short.
5 Check signal circuit for disconnect. .
2. Repair if necessary.
Free from trouble now? Go to Step 10 Goto Step 7
1. Check harness signal circuit and power
source circuit for disconnect.
6 2. Repair if necessary. -
Free from trouble now? Go to Step 10 Go to Step 8
1. Check the iron core of RACK Sensor for
damage, seizure, and wear.
7 2. After check, repair if necessary. —
Was there any trouble in the iron core (RACK
end) inside RACK Sensor? Go to Step 10 Go to Step 9
o 1. Replace the RACK Sensor.
Is the action complete? Go to Step 10 —
o 1. Replace the ECM.
Is the action complete? Go to Step 10 —
1. Reconnect all the connectors removed.
10 2. Ignition -ON+, Engine “OFF” —
Is DTC 21 all right under Scan Tool Check? Go to Step 10 Go to Step 2
1 Is any current trouble other than DTC 21 dis- . Go to trouble code

played by scan tool?

section

Trouble code clear




EMISSION AND ELECTRICAL DIAGNOSIS 6E-57

DTC-P22 Rack Sensor Circuit High Voltage

~----~ [ ,].0SC
RACK SENSOR R A
T MDL
EHRIGEISE ————+ M
ENGINE CONTROL (eseers) (esles|er])) i
MODULE {ECM) 30PIN Lo p| GND
CT0]IC00] NC [1C34] NC [ICOT[IC02 TCTB[ICT5[ NC [ NC [IC30[1C3I 17 e Bl
| B 8 8y 07 W | % OR | BR
COL NC [ NC[IC29] NC [ "NC [ NC [ NC 1703 [ICT7 | NC [ NC [ NC [ RC [T
g ki3 [B1% 18
I 1l pal
(TicieTics [Icie [Iei7] ) (TICIT]ICTe [ICi5 [ICTo
O35 [ % | 8° T [ 85 L3 l
crB| R° | W | B B R o
e e R
SR| vl ¢8| 2 | P° | ool vl GR| BY
oIz Ncte ]y Lx03[1coe Icia et 1702
GR| 6] V™ [BRR B Bl=‘||=z37 HB02G s
HB02[ 1707
L |_‘D/Y is ) % QL
ENGINE HARNESS
CONNECTION
FRAME HARNESS
FRAME H.CONN.
(T —
BODY HARNESS
CONNECTION

N6A1167E




6E-58 EMISSION AND ELECTRICAL DIAGNOSIS

Location of Rack Sensor Connector

on

0
© |
e |
o |

T

N6A1168E

Legend
1. OSC (red)
2. MDL (white)

3. GND (black)
4. Rack sensor

Connector Name of Rack Sensor

Relation Between Connector Number and Signal
Name

Connector Signal Wire color
No
1 Rack sensor (OSC) R
2 Rack sensor (MDL) w
3 Rack sensor (GND) B

N6A1169E
Legend
1. Rack sensor connector
2. Natural 3 pin
Notice:
Mark “ " on connector which is plugged, therefore,

should be confirmed to be played.



EMISSION AND ELECTRICAL DIAGNOSIS 6E-59

Step Action Value YES NO
1 Was the “on-board diagnostic (OBD) system . Go to self diag
check” performed? Go to Step 2 system check
) Remove Sensor Connector.
Has DTC22 been corrected? (Ignore DTC21) Goto Step 3 Goto Step 7
1. Jump between Harness signal Terminal
and GND terminal at the Sensor side of
3 Connector. .
2. Ignition “ON”
Has DTC22 been corrected? Go to Step 4 Goto Step 5
1. Check the Sensor Connector for inter ter-
minal short.
4 After check, repair if necessary. —
Was Connector Terminal shorted? Go to Step 12 Go to Step 6
1. Check GND Circuit for disconnect.
5 After check, repair if necessary. _
Is GND circuit disconnect? Go to Step 12 Go to Step 11
1. Check Sensor Harness signal circuit and
power source circuit for short.
6 After check, repair if necessary. —
Was Harness shorted? Go to Step 12 Go to Step 8
1. Check Harness signal circuit and power
source for short.
7 After check, repair if necessary. —
Was Harness shorted? Go to Step 12 Go to Step 11
1. Apply 5V to RACK+ TERMINAL.
8 | 2. Measure RACK SIG Voltage. 0.9 —2.0vV
(Idling speed)
Is RACK SIG VOLTAGE as specified? Go to Step 9 Go to Step 10
1. Check the iron core of RACK Sensor for
damage, seizure, and wear.
9 2. After check, repair if necessary. _

Was there any trouble in the iron core(RACK
end) inside RACK Sensor?

Go to Step 12

Go to Step 11

Replace the RACK Sensor.

10 Is the action complete? a Go to Step 12 —
Replace the ECM.
i Is the action complete? a Go to Step 12 —
1. Reconnect all the connectors removed.
12 2. Ignition “ON”, Engine “OFF” —
Is DTC22 all right under Scan Tool Check? Go to Step 13 Go to Step 2
13 Is any current trouble other than DTC 22 dis- . Go to trouble code

played by scan tool?

section

Trouble code clear




6E-60 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-P23 Solenoid Switch Control Circuit Low Voltage

ENGINE CONTROL MODULE (ECM) 30PIN

JOINT TERMINAL

[e>

Z01[BA18[BA23]
0.5 0.85

‘ LG/R|LG
|Sx01]BA12[BACS]|
2 3.5 0.5]

||
[T

of%

g

FUSE "13"
—O™N\0
TIMING RELAY
=1
N
[[NC T1C34] NC [1C01]IC IC16 [IC15 | NC |1C34 ]
EAEANEANY AF K By
1C04 | NC | NC [IC29 | NC | NC | NC | NC [1Z03 [1C17| NC | NC
0.5 0.5 05 | 0.5
LW LG/B 8

BODY HARNESS
CONNECTION

FRAME H.CONN.

Ve

ENGINE HARNESS
CONNECTION

FRAME HARNESS

TIMING
1C19 [1C15 [1CT6 [1C17 ADVANCE
ois 20 [ % 88 SOLENOID

[ 1C18 MAOS[HAT1] SWITCH
9 [o5] 05/08] B
GR| Y/B| GO
ST A esE10 0.85
G| 6| v [erRR[T BRIR
HB02[1207 |
[Bn [ im

Timing
Advance
Solenoid
Switch

1 aee

N6A1173E




EMISSION AND ELECTRICAL DIAGNOSIS 6E-61

Location of Relay

1 | x-16 ] [ x-15] | x-14] | x-13]

Relay box No.2

Relay box No.1

| X5 || x6 || x7 || x8 || x-90 |[x10]] x-11][x-12]

N6A1174E

Legend
Relay box (Installed on the instrument panel)

1.

Inspection for Timing Advance Solenoid Switch cut

NO RELAY NAME relay
X-5 ABS IND.
X-6 Dimmer
X-7 Power window
X-8 Exh. brake
X-9 Cornering lamp
X-10 | Thermo A/C
X-11 Exh. Brake, Charge warning, Key ON
X-12 | Heater & A/C
X-13 | Buzzer cancel, Heater
X-14 ECU, PTO main, Timing
X-15 | Tail, PTO solenoid, M/T
X-16 | PTO cut
N6A1175E
Legend

A. Timing advance solenoid




6E-62 EMISSION AND ELECTRICAL DIAGNOSIS

40— —O 2
N6A1176E N6A1177E
Resistance value
Inspection Point Resistance Reference
Inspection 2«4 240 to 290 (Q) (for 12 volt)
relay unit 256 to 276 (Q) (for 24 volt)
1«—>5 o0 Not be supplied electricity
Below 0.5 (Q) Be supplied electricity
3«—>5 Below 0.5 (Q) Be supplied electricity
0 Not be supplied electricity
Step Action Value YES NO
1 Was the “on-board diagnostic (OBD) system i Go to self diag
check” performed? Go to Step 2 system check
1. Ignition “OFF”, Engine “ON”.
2. Jumper the magnetic switch Relay ground
circuit at the Relay connector to chassis
2 ground. _
3. Observe the “Relay; solenoid switch” cir-
cuit open status on the scan tool.
Has DTC23 been corrected? Go to Step 4 Go to Step 3
1. Check for poor connector at the Relay
connector and replace the terminals if
3 necessary. —
Did any terminals require replacement? Go to Step 11 Goto Step 5
1. Check the Relay ground circuit for an
open.
4 2. If the Relay ground circuit is open, repair —

it as necessary.

Was the Relay ground circuit open?

Go to Step 11

Go to Step 2




EMISSION AND ELECTRICAL DIAGNOSIS 6E-63

Step Action Value YES NO
1. Ignition “OFF”, with scan tool disconnect-
ed. >8V or light
2. Disconnect the Solenoid switch Relay | “ON” (for 12
5 connector. Volt)
3. Apply a circuit tester with voltage range or | =16V or light
a test light to the output line for the Relay. | “ON” (for 24
4. Ignition “ON”, Measure the voltage or Volt)
check the test light “ON”. Ignition “OFF” Goto Step 8 Go to Step 6
1. lIgnition “ON”.
2. Disconnect ECM, and check for the Relay
signal circuit terminal connector at the
6 ECM and clean or replace terminal if nec- —
essary.
Did any terminals need to be repaired? Go to Step 11 Goto Step 7
1. Check the Relay signal circuit for an open.
2. If the Relay signal circuit is open, repair it
7 as necessary. -
Was the Relay signal circuit open? Go to Step 11 Go to Step 8
1. Disconnect the Relay. 240 — 2900
2. Measure the resistance between the coil | (for 12 Volt)
8 circuit terminals of the Relay. 256 — 276Q
Is the resistance within specific value? (for 24 Volt) Go to Step 10 Go to Step 9
9 1. Replace the Relay.
Is the action complete? Go to Step 11 —
10 1. Replace the ECM
Is the action complete? Go to Step 11 —
1. Reconnect all the connectors removed.
2. Ignition “ON”, Engine “OFF”.
11 3. lIgnition “OFF” after 30 seconds. —
4. Install Scan tool.
Is DTC 23 all right under Scan Tool Check? Go to Step 12 Go to Step 2
12 Is any current trouble other than DTC 23 dis- . Go to trouble code

played by scan tool?

section

Trouble code clear




6E-64 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-P24 Solenoid Switch Control Circuit High Voltage

ENGINE CONTROL MODULE (ECM) 30PIN

JOINT TERMINAL

[®

Z01[BA18[BA23]
0.5 085

‘ LG/R|LG
|Sx01]BA12[BACS]|
2 3.5 0.5]

||
[T

of%

g

FUSE "13"
—O™N\0
TIMING RELAY
=1
N
[[NC T1C34] NC [1C01]IC IC16 [IC15 | NC |1C34 ]
EAEANEANY AF K By
1C04 | NC | NC [IC29 | NC | NC | NC | NC [1Z03 [1C17| NC | NC
0.5 0.5 05 | 0.5
LW LG/B 8

BODY HARNESS
CONNECTION

FRAME H.CONN.

Ve

ENGINE HARNESS
CONNECTION

FRAME HARNESS

TIMING
1C19 [1C15 [1CT6 [1C17 ADVANCE
ois 20 [ % 88 SOLENOID

[ 1C18 MAOS[HAT1] SWITCH
9 [o5] 05/08] B
GR| Y/B| GO
ST A esE10 0.85
G| 6| v [erRR[T BRIR
HB02[1207 |
[Bn [ im

Timing
Advance
Solenoid
Switch

1 aee

N6A1173E




EMISSION AND ELECTRICAL DIAGNOSIS 6E-65

Location of Relay

1 | x-16 ] [ x-15] | x-14] | x-13]

Relay box No.2

Relay box No.1

| X5 || x6 || x7 || x8 || x-90 |[x10]] x-11][x-12]

N6A1174E

Legend
Relay box (Installed on the instrument panel)

1.

Inspection for Timing Advance Solenoid Switch cut

NO RELAY NAME relay
X-5 ABS IND.
X-6 Dimmer
X-7 Power window
X-8 Exh. brake
X-9 Cornering lamp
X-10 | Thermo A/C
X-11 Exh. Brake, Charge warning, Key ON
X-12 | Heater & A/C
X-13 | Buzzer cancel, Heater
X-14 ECU, PTO main, Timing
X-15 | Tail, PTO solenoid, M/T
X-16 | PTO cut
N6A1175E
Legend

A. Timing advance solenoid




6E-66 EMISSION AND ELECTRICAL DIAGNOSIS

N6A1176E

Resistance value

N6A1177E

Inspection Point

Resistance

Reference

Inspection
relay unit

2«4 240 to 290 (Q) (for 12 volt)
256 to 276 (Q) (for 24 volt)
1«—>5 o0 Not be supplied electricity
Below 0.5 (Q) Be supplied electricity
3«—>5 Below 0.5 (Q) Be supplied electricity
0 Not be supplied electricity




EMISSION AND ELECTRICAL DIAGNOSIS 6E-67

Step Action Value YES NO
1 Was the “on-board diagnostic (OBD) system . Go to self diag
check” performed? Go to Step 2 system check
1. Ignition “OFF”, with scan tool disconnect-
ed.
2. Disconnect the Relay solenoid switch >8V or light
from the Relay box. _ON (for 12
3. Apply a circuit tester with the voltage Volt)
2 range or a test light to the output circuitfor | >16V or light
the Relay. “ON” (for 24
4. Ignition “ON”, Engine “OFF”. Volt)
Is voltage as prescribed, or is test Light lit until
18 seconds? Go to Step 6 Go to Step 3
1. Ignition “OFF”.
2. Check if there is no short between Relay
Box Terminals.
3 3. Repair if necessary. o
Was the circuit shorted between Relay Box
Terminals? Go to Step 8 Go to Step 4
1. Disconnect the ECM.
2. Check if Relay Sig Circuit for a short to
4 Chassis/GND or short to voltage. _
3. Repair if necessary.
Was Relay signal circuit shorted? Goto Step 8 Goto Step 5
1. Disconnect the Relay. 240 — 2900
5 2. Measure the resistance between the coil | (for 12 Volt)
circuit terminal of the Relay. 256 — 276Q
Is the resistance with in specific valve? (for 24 Volt) Go to Step 8 Go to Step 6
1. Ignition “OFF”.
6 2. Replace the Relay. —
Is the action complete? Goto Step 8 —
1. lIgnition “ON”.
7 2. Replace the ECM. —
Is the action complete? Goto Step 8 —
1. Reconnect all the connectors removed.
2. lIgnition “ON”, Engine OFF, and Ignition
off after 30sec.
8 3. Install Scan tool. —
4. Ignition “ON”, Engine “OFF”.
Is DTC 24 all right under Scan Tool Check? Goto Step 9 Go to Step 2
Is any current trouble other than DTC 24 dis- Go to trouble code
9 — .
played by scan tool? section Trouble code clear




6E-68 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-P26 Quick Warm System (QWS) Relay Control Circuit High Voltage

ENGINE CONTROL MODULE {(ECM) 22PIN
CT1[1CT3[1CI8[ICIO] NC NC | NC |MAT9[HBO4] 1C05
3030303 0. 0.3 3
G| VvV | GR |GRB oL | B/R |BRW,
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e} g/\?v BOB' Y Bogzsw 35'135
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\]
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——Oo\.0
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(] —o
Ve
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[SBITLT
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f/i TA2T
Wasl M
BO/.\?V
N\
BODY HARNESS CONNECTION
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5| 05 BR
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u 05| 05 05
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J é
X
TAT2[ NC [ NC *‘]BA JAT2] NC
015 D, 05
e} LG/R GjB
ZZ01| NC_[CA02) O 7701
2 0.5 2
n e B
HA20 [HX04 —'0'555- 0 i ol 525 OSM 0.85
0.5 Ill 05 R/GIBR/R | Y/R| R/Y G[BR/R | Y/R| R/Y
LUR[] B BA02SY03[ NC [JAT3 [_?/;’BAM SY03[ NC [JAT3]
085 05 05 . 5 05 pp—
VSV:FICD LG/R| B W LG/R| B GIW =
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CONNECTION CONNECTION

N6A1183E




EMISSION AND ELECTRICAL DIAGNOSIS 6E-69

Location of Relay

I N
N
X-18 X-19 X-20
| N
X22 | Ix23| |x-24| |x25| |x26| |x-27| |x-28 - ]
L1
S -
N6A1184E
Legend
1. Relay box (Installed on the left side rear of the
cab)
NO RELAY NAME
X-20 | Glow plug
X-21 Starter

X-22 Marker lamp

X-23 | Rear fog

X-24 | AIC COMP, 4WD ind. lamp

X-25 Exh, Brake control

X-26 | CSD, A/C ON SIGNAL

X-27 Condenser fan

X-28 Exh. Brake cut




6E-70 EMISSION AND ELECTRICAL DIAGNOSIS

Inspection for Timing Advance Solenoid Switch cut

relay
N6A1176E
N6A1175E
Legend
A. Timing advance solenoid
ol AT
I
5 O—1—O 1
]
40—%—0 2
N6A1177E
Resistance value
Inspection Point Resistance Reference

Inspection 24
relay unit

240 to 290 (Q) (for 12 volt)
256 to 276 (Q) (for 24 volt)

1«5 0 Not be supplied electricity
Below 0.5 (Q) Be supplied electricity
3<—>5 Below 0.5 (Q) Be supplied electricity
o0 Not be supplied electricity




EMISSION AND ELECTRICAL DIAGNOSIS 6E-71

Step

Action

Value

YES

NO

Was the “on-board diagnostic (OBD) system
check” performed?

Go to Step 2

Go to self diag
system check

1. Ignition “OFF”, with scan tool disconnect-
ed.

2. Disconnect the Relay solenoid switch
from the Relay box.

3. Apply a circuit tester with the voltage
range or a test light to the output circuit for
the Relay.

4. Ignition “ON”, Engine “OFF”.

Is voltage as prescribed, or is test Light lit until
18 seconds?

>8 V or light
“ON” (for 12
Volt)
>16 V or light
“ON” (for 24
Volt)

Goto Step 3

Go to Step 4

1. Ignition “OFF”
2. Disconnect the ECM connector from
ECM.

3. Check the short to voltage of Relay circuit
between the ECM and Relay connector.

4. Repair if necessary.

Has DTC 26 been corrected?

Go to Step 6

Goto Step 5

Replace the Relay.

Is the action complete?

Go to Step 6

Replace the ECM.

Is the action complete?

Goto Step 6

1. Reconnect all the connectors removed.
2. Ignition “ON”, Engine “OFF”

Is DTC 26 all right under Scan Tool Check?

Goto Step 7

Go to Step 2

Go to trouble code
section

Is any current trouble other than DTC 26 dis-

played by scan tool? Trouble code clear




6E-72 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-P31 Exhaust Gas Recirculation (EGR) Electronic Vacuum Regulating Valve (EVRV)
Solenoid Control Low Voltage

ENGINE CONTROL MODULE {(ECM) 30PIN

IC10[1C09| NC [IC34] NC [IC01][CQ2 1IC161IC15 [ NC [ NC |IC30[IC31 [ 1708
051,05 0.3 05 5 05105 03710 0.3 |
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BR| S o M O |[RW| S | BR 0.5
1702 | 1C06 [ SB06 | SRI0] 1C0: TC08 [SE10[SR12[1C06 [ 1702 Uy
7 |05 [ 0505 [ 03 1" o5 T 05e 05 [ 03 [ / DAGS[MAZS] FAZL [UB0a]
S_| BR/R | BR/B | LG/ | BR/B BR/B | LGA|| BRB |BRR| S 051 05 [ 0. X
[TC37 [SEOT [ 1CT2 [ TCTT [ TA07 ] Tc12 [ Seo7|Tcor || | G/ | BR | Wi W
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05 05| 05| 05 0.5 0.5 05/ 05
BR/B| UR|BRY | O [o] BR/Y| L/G| BR/B
IC05 [SB21| NC | NC NC |SB10|SB21 [ IC05
05| 05 0. 05 05
BRAW | LG LG/L| LG/W|BR/W
NC [ 1C10 [ 1C27 [HX04 HX04|1C27 | IC10 | NC

05| 05| 05 0.5 05 05

R, BY | B B B/Y| R/W

10 [1c09> Acos [IcToxX D
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&y &w FRAME HARNESS VSV.H.CONN.
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N6A1188E




EMISSION AND ELECTRICAL DIAGNOSIS 6E-73

Appearance of Electronic Vacuum Regulating EVRV: EGR Connector
Valve (EVRV): Exhaust Gas Recirculation
(EGR) Sensor and Connector Name

EVRV: EGR

N6A1190E
Legend
N6A1189E 1. To EVRV: EGR
2. 2pin
Connector No Signal
1 GND
2 SIG
Measure Resistance at EVRV: EGR
D) <
1
\ =
[ =, (o
(C_|
]
] L
B
—1
3
N6A1191E
Legend
1. Circuit tester 3. Measure resistance between connector pin

2. Remove EVRV wire harness

Caution:
When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.



6E-74 EMISSION AND ELECTRICAL DIAGNOSIS

Resistance value

Inspection Point Resistance Value Reference
Connector Pin No. (k)
2 pin Black 21 1241 (for 12 volt)
48+2 (for 24 volt) SIG «— GND
1 <— Body ) SIG «<— Body
Notice:

Resistance value is difference according to the engine temperature (condition of engine warming up).

Step

Action

Value

YES

NO

1

Was the “on-board diagnostic (OBD) system
check” performed?

Go to Step 2

Go to self diag
system check

1. Ignition “OFF”
2. Disconnect the EVRV from the wiring har-
ness connector.

3. Check the EVRV signal circuit between
the EVRV connector and the ECM for the
following condition.

* A short to ground
* An open circuit
4. Repair if necessary.

Has DTC31 been corrected?

Goto Step 7

Go to Step 3

Using the DVM, check the resistance of the
EVRV.

Does the DVM read the following Value?

12Q (for 12
Volt)
48Q) (for 24
Volt)

Go to Step 4

Go to Step 5

1. Ignition “OFF”

2. Check an open circuit of the EVRV
ground circuit between the ECM and
EVRYV connector.

3. Repair if necessary.

Has DTC31 been corrected?

Goto Step 7

Go to Step 6

Replace the EVRV.

Is the action complete?

Goto Step 7

Go to Step 6

Replace the ECM.

Is the action complete?

Goto Step 7

1. Reconnect all the connectors removed.
2. Ignition “ON”, Engine “OFF”

Is DTC31 all right under Scan Tool Check?

Goto Step 8

Go to Step 2

Is any current trouble other than DTC31 dis-
played by scan tool?

Go to trouble code
section

Trouble code clear




EMISSION AND ELECTRICAL DIAGNOSIS 6E-75

DTC-P32 Exhaust Gas Recirculation (EGR) Electronic Vacuum Regulating Valve (EVRV)
Solenoid Control High Voltage

ENGINE CONTROL MODULE {(ECM) 30PIN

IC10[1C09| NC [IC34] NC [IC01][CQ2 1IC161IC15 [ NC [ NC |IC30[IC31 [ 1708
051,05 0.3 05 5 05105 03710 0.3 |
R/W [T O BR/Y BiY R LR | B/ Y
ICO4 [[NC | NC [IC29] NC | NC C [ NC [1z03[IC17[ NC | NC [ NC | NC [1C20 [ 1709
0.5 0.5 |0,5 0. 0. 0.3
LW LG/B B B L | BY |
FRAME H.CONN.
BODY HARNESS
CONNECTION
e A
TC05 | NC | NC [SBI7]MAD7[TBU6 e [RC VAOT[SBI7] NC T 1C28 [1C05 |
0.3 05 | 03 | 05 03 | 05 03 | 05
BRIW. ERM] WB | BR W/R | BRA| R/L_|BRAV
T(1C20 [CA7] BADZ| CA02| JA13 [MACS| 1C20 | SB1+ |
05 [ 05 | 03 | 0.5 | 05 [ 085 z FE PEOS [P 085 05 | 05 | 0.3 | 05 | 0.5
BRR|LGB| YB [GW| 6 |LGR LGR| G Y/B | LG/ | BR/R
[SEOZ[1A08 [RADT|FRIO[ JAT] NC | NC [ JAT2[PEO6] TACE | SB0Z]
05 [085] 05 [ 05 | 05 o5 [ 05 1] 8ross [ o5
LGR| R | BY |GW]| GB GB | GW R_|LGR
1CO4 | 1IC04
[05 0.5
LW
[OB0T]
0.5
TAT8 [HBO4] NC|]T1A21] 1127 ] NC THBOZ[IATS ] LR
05 [ 03 0.85 .85 0.3 | 085 [UB07]
RY | BR R/G R/G RY 0.5
TC3T [ 1701 |c1j‘|t‘o§‘ 1C00 [ TCT0 [ 1707 [ 1C31 i
05 | / | 05)[ 05 05 [ 05| / | 05 [UE3]|
BR| S o M O |[RW| S | BR 0.5
1702 | 1C06 [ SB06 | SRI0] 1C0: TC08 [SE10[SR12[1C06 [ 1702 Uy
7 |05 [ 0505 [ 03 1" o5 T 05e 05 [ 03 [ / DAGS[MAZS] FAZL [UB0a]
S_| BR/R | BR/B | LG/ | BR/B BR/B | LGA|| BRB |BRR| S 051 05 [ 0. X
[TC37 [SEOT [ 1CT2 [ TCTT [ TA07 ] Tc12 [ Seo7|Tcor || | G/ | BR | Wi W
03[ 05]03[03]05 0.5 [ 03[ 0. 05 || [HATO[MA 05|
ERY[IGB| Vv | 16 | BW BW | LG LG/B | BRY 8 | 03 | 05 |
G/W | WR | BR/R
ICT5 | ICT CT7
7 05 | 05 | 05
W | B
\y

1C08 [ HA20 | 1C07 | IC09 1C09 | IC07 |HA20] IC08
05 05| 05| 05 0.5 0.5 05/ 05
BR/B| UR|BRY | O [o] BR/Y| L/G| BR/B
IC05 [SB21| NC | NC NC |SB10|SB21 [ IC05
05| 05 0. 05 05
BRAW | LG LG/L| LG/W|BR/W
NC [ 1C10 [ 1C27 [HX04 HX04|1C27 | IC10 | NC

05| 05| 05 0.5 05 05

R, BY | B B B/Y| R/W

10 [1c09> Acos [IcToxX D
0.

&y &w FRAME HARNESS VSV.H.CONN.

EVRV,EGR

N6A1188E




6E-76 EMISSION AND ELECTRICAL DIAGNOSIS

Appearance of Electronic Vacuum Regulating
Valve (EVRV): Exhaust Gas Recirculation
(EGR) Sensor and Connector Name

EVRV: EGR

EVRV: EGR Connector

N6A1190E
Legend
N6A1189E 1. To EVRV: EGR
2. 2pin
Connector No Signal
1 GND
2 SIG
Measure Resistance at EVRV: EGR
D)D) =
1
\ ==
[ = [o
(o_|
(C_|
I L
| ]
—
3
N6A1191E

Legend
1. Circuit tester
2. Remove EVRV wire harness

3. Measure resistance between connector pin

Caution:

When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.




EMISSION AND ELECTRICAL DIAGNOSIS

Resistance value

Inspection Point

Resistance Value

Connector

Pin No. (k)

Reference

2 pin Black

21 1241 (for 12 volt)

4842 (for 24 volt)

SIG «— GND

1 «<— Body 0

SIG «<— Body

Notice:

Resistance value is difference according to the engine temperature (condition of engine warming up).

Step

Action

Value YES

NO

1

Was the “on-board diagnostic (OBD) system
check performed?

Go to Step 2

Go to self diag
system check

1. Ignition “OFF”
2. Disconnect the EVRV from the wiring har-
ness connector.

3. Check a short to voltage of the EVRV sig-
nal circuit and GND circuit between the
EVRYV connector and the ECM.

4. Repair if necessary.

Has DTC32 been corrected?

Goto Step 5

Go to Step 3

1. Ignition “OFF”

2. Disconnect the ECM connector from
ECM.

3. Check the short to voltage of EVRYV circuit
between the ECM and EVRV connector

4. Repair if necessary.

Has DTC32 been corrected?

Goto Step 5

Go to Step 4

Replace the ECM.

Is the action complete?

Goto Step 5

1. Reconnect all the connectors removed.
2. Ignition “ON”, Engine “OFF”

Is DTC32 all right under Scan Tool Check?

Go to Step 6

Go to Step 2

Is any current trouble other than DTC32 dis-
played by scan tool?

Go to trouble code
section

Trouble code clear

6E-77




6E-78 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-P33 Variable Swirl System (VSS) Control Circuit Low Voltage

ENGINE CONTROL MODULE {ECM) 22PIN

IC11[IC13[ICI8[ICI9]| NC NC | NC |[MA19[HB04[ |CO5
031703710 03 3103103
LG | V | GR [GR/B O/L | B/R [BRAW
NC | NC [ NC [SB18[1C03| NC [ NC | NC | NC [ICO7|SB17[1C08
05103 | 0310571 03]
LG | B/W BR/Y [BR/WI BR/B]
FRAME H.CONN. L
(T —>
BODY HARNESS
CONNECTION
4 [NC TVA0Y] 'IEES'\
MAOT[TE06
03 | 05 S \ 03 | O. 0.5
WR | BR W/R BRAW
CA02|BACZ BAD2 [ CAC?] SBTT
05 | 085 0.85 [ 0.5 0.5
G _|LGR LGR| G BRR
JATZ[ NC | NC [JATD [SBO4]
0.5 0.5 0.5
G/B G/B LGR
1C0Z |
0.5
Uw
[UBOT]
THBOA] _NC [ TAZT TAZ1 | NC |HEOG[TAE lojg
05 | 0.3 0.85 0.85 0.3 | 0.8 [UR07]
R /R RIG R/G BR | RY 0.5
1C3T [ 1701 [ 1C10 [ €00 TCT0 [ 1701 | 1C31 L
05 | / 0.5 05 | O / |05 [UB03|
BR| S |RW]| O O |RW| S | BR 0.5
702 | 1C06 | SB06 | SE70] 1€08 lgass §OB'I'§(I)5157'IE§35 |z/02 - LY
3[DAD3] / |05 [05[05[03 L | 1Mo . . X DAOS [MAZS| PAZE [MADBI T8 | UB0A
85 [ 0.3 | 05 S | BAR | BRE | LGL | BR/B | BR/B|LGL |BR/B|BRR| S 05 [ 05 [ 05|05 [03] 05
WL | BR | G/w [SBO7[IC12 [ 117 | TA0?] TACZ|ICIT [1C12 [ SEO7[TC0T GW | BR | WL | YR | GR | LW
0 Z[HAT0] | 03 [ 05 | 03 | 03 | 05 051703 | 03 | 05 | 05 || [FATO|MAOZ|MAOS[MAD2| 1CT0 | SBOS|
03 [085| [BRY[LGB| V | LG | BW BW| LG | V |LGB|BRY|| '0o85[ 03 [ 05 [ 03 [ 03 [ 05
W/R | GW GW | WR [BRR| SB |GRB| LG
ICT6 [ 1C15 _J 1C15 [1C16 | 1C17 [MXTT[MA33[MA3Z]
05 | 05 / 05 [05 [05 [ 05 [ 05 [ 05
w | R R | W B | ViG] By
\

FRAME HARNESS VSV.H.CONN.
1C08 [HA20] 1C07 [ 1C09 '329 10%75 HA§°5 |c%85
05| 05| 05 05 .
BRiB| UR|BRY| O o |eRY| yaleRB
1C05 [SB21[ NC | NC NC |SB10]SB211C05
05] 05 05 05 05
BRW | L LG/L| LG/W|BR/W
NC | IC10 | 1C27 |HX04 HX04|1C27 | IC10 | NC
05| 05| 05 05 | 05 05
RAW | BY | B B BY| R/WI
X 1
IC27 | Ico8 cos | Ic27 FUSE
05 y 0.5 Ill 0.5 OO
BRB | B BR/B [ BY
VSV,VSS

N6A1196E




EMISSION AND ELECTRICAL DIAGNOSIS 6E-79

Appearance of VSV for VSS and Connector VSV Connector
Name

VSV for VSS

N6A1198E
N6A1189E Legend
1. 2pin
Connector No Signal
1 SIG
2 GND
Measure Resistance at VSV for VSS
3DDD) =l
= [ o
=
h
Ay
—1Y
3
N6A1191E
Legend
1. Circuit tester 3. Measure resistance between connector pin

2. Remove VSV wire harness

Caution:
When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.



6E-80 EMISSION AND ELECTRICAL DIAGNOSIS

Resistance value

Inspection Point

Connector Pin No.

Resistance Value
(k)

Reference

2 pin Gray 21

37 to 44 (for 12 volt)
159 to 169 (for 24 volt)

SIG «— GND

1 «<— Body

o0

SIG «— Body

Notice:

Resistance value is difference according to the engine temperature (condition of engine warming up).




EMISSION AND ELECTRICAL DIAGNOSIS 6E-81

Step

Action

Value

YES

NO

Was the “on-board diagnostic (OBD) system
check” performed?

Go to Step 2

Go to self diag
system check

1. Ignition “OFF”

2. Disconnect the VSV from the wiring har-
ness connector.

3. Ignition “ON” Engine “OFF”

4. Using the Digital Voltmeter (DVM), check
for voltage on the “IC27” of the VSV har-
ness connector.

Does the DVM read the following value?

12 Volt or 24
Volt

Go to Step 4

Go to Step 3

1. Check the suspect circuit between the
VSV connector and “Engine Ignition.”
Fuse for the following condition.

* A short to ground
* An open circuit
2. Repair if necessary.

Has DTC 33 been corrected?

Go to Step 8

Using the DVM, check the resistance of the
VSV.

Does the DVM read the following Value?

37 — 440 (for
12 Volt)
159 — 1690
(for 24 Volt)

Goto Step 5

Go to Step 6

1. lIgnition “OFF”
2. Disconnect the ECM connector from
ECM.

3. Check the VSV circuit between the ECU
and VSV connector.

* A short to ground
* An open circuit
4. Repair if necessary.

Has DTC 33 been corrected?

Go to Step 8

Goto Step 7

Replace the VSV.

Is the action complete?

Go to Step 8

Replace the ECM.

Is the action complete?

Go to Step 8

1. Reconnect all the connectors removed.
2. Ignition “ON”, Engine “OFF”

Is DTC 33 all right under Scan Tool Check?

Goto Step 9

Go to Step 2

Is any current trouble other than DTC 33 dis-
played by scan tool?

Go to trouble code
section

Trouble code clear




6E-82 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-P34 Variable Swirl System (VSS) Control Circuit High Voltage

ENGINE CONTROL MODULE {ECM) 22PIN

IC11[IC13[ICI8[ICI9]| NC NC | NC |[MA19[HB04[ |CO5
031703710 03 3103103
LG | V | GR [GR/B O/L | B/R [BRAW
NC | NC [ NC [SB18[1C03| NC [ NC | NC | NC [ICO7|SB17[1C08
05103 | 0310571 03]
LG | B/W BR/Y [BR/WI BR/B]
FRAME H.CONN. L
(T —>
BODY HARNESS
CONNECTION
4 [NC TVA0Y] 'IEES'\
MAOT[TE06
03 | 05 S \ 03 | O. 0.5
WR | BR W/R BRAW
CA02|BACZ BAD2 [ CAC?] SBTT
05 | 085 0.85 [ 0.5 0.5
G _|LGR LGR| G BRR
JATZ[ NC | NC [JATD [SBO4]
0.5 0.5 0.5
G/B G/B LGR
1C0Z |
0.5
Uw
[UBOT]
THBOA] _NC [ TAZT TAZ1 | NC |HEOG[TAE lojg
05 | 0.3 0.85 0.85 0.3 | 0.8 [UR07]
R /R RIG R/G BR | RY 0.5
1C3T [ 1701 [ 1C10 [ €00 TCT0 [ 1701 | 1C31 L
05 | / 0.5 05 | O / |05 [UB03|
BR| S |RW]| O O |RW| S | BR 0.5
702 | 1C06 | SB06 | SE70] 1€08 lgass §OB'I'§(I)5157'IE§35 |z/02 - LY
3[DAD3] / |05 [05[05[03 L | 1Mo . . X DAOS [MAZS| PAZE [MADBI T8 | UB0A
85 [ 0.3 | 05 S | BAR | BRE | LGL | BR/B | BR/B|LGL |BR/B|BRR| S 05 [ 05 [ 05|05 [03] 05
WL | BR | G/w [SBO7[IC12 [ 117 | TA0?] TACZ|ICIT [1C12 [ SEO7[TC0T GW | BR | WL | YR | GR | LW
0 Z[HAT0] | 03 [ 05 | 03 | 03 | 05 051703 | 03 | 05 | 05 || [FATO|MAOZ|MAOS[MAD2| 1CT0 | SBOS|
03 [085| [BRY[LGB| V | LG | BW BW| LG | V |LGB|BRY|| '0o85[ 03 [ 05 [ 03 [ 03 [ 05
W/R | GW GW | WR [BRR| SB |GRB| LG
ICT6 [ 1C15 _J 1C15 [1C16 | 1C17 [MXTT[MA33[MA3Z]
05 | 05 / 05 [05 [05 [ 05 [ 05 [ 05
w | R R | W B | ViG] By
\

FRAME HARNESS VSV.H.CONN.
1C08 [HA20] 1C07 [ 1C09 '329 10%75 HA§°5 |c%85
05| 05| 05 05 .
BRiB| UR|BRY| O o |eRY| yaleRB
1C05 [SB21[ NC | NC NC |SB10]SB211C05
05] 05 05 05 05
BRW | L LG/L| LG/W|BR/W
NC | IC10 | 1C27 |HX04 HX04|1C27 | IC10 | NC
05| 05| 05 05 | 05 05
RAW | BY | B B BY| R/WI
X 1
IC27 | Ico8 cos | Ic27 FUSE
05 y 0.5 Ill 0.5 OO
BRB | B BR/B [ BY
VSV,VSS

N6A1196E




EMISSION AND ELECTRICAL DIAGNOSIS 6E-83

Appearance of VSV for VSS and Connector VSV Connector
Name

VSV for VSS

N6A1198E
N6A1189E Legend
1. 2pin
Connector No Signal
1 SIG
2 GND
Measure Resistance at VSV for VSS
3DDD) =l
= [ o
=
h
Ay
—1Y
3
N6A1191E
Legend
1. Circuit tester 3. Measure resistance between connector pin

2. Remove VSV wire harness

Caution:
When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.



6E-84 EMISSION AND ELECTRICAL DIAGNOSIS

Resistance value

Inspection Point Resistance Value Reference
Connector Pin No. (k)
2 pin Gray 21 37 to 44 (for 12 volt)
159 to 169 (for 24 volt) | > C < GND
1 <— Body ) SIG «— Body
Notice:

Resistance value is difference according to the engine temperature (condition of engine warming up).

Step Action Value YES NO
1 Was the “on-board diagnostic (OBD) system . Go to self diag
check” performed? Go to Step 2 system check
Using the DVM, check the resistance of the | 37 — 44Q (for
5 VSV. 12 Volt)
Does the DVM read the following Value? 199 — 1690
oes the read the tollowing Value: (for 24 Volt) Goto Step 3 Go to Step 4
1. Ignition “OFF”
2. Disconnect the ECM connector from
ECM.
3 3. Check the short to voltage of VSV circuit —
between the ECM and VSV connector
4. Repair if necessary.
Has DTC 34 been corrected? Go to Step 6 Go to Step 5
4 Replace the VSV.
Is the action complete? Go to Step 6 —
Replace the ECM.
5 J—
Is the action complete? Go to Step 6 —
1. Reconnect all the connectors removed.
6 2. Ignition “ON”, Engine “OFF” —
Is DTC 34 all right under Scan Tool Check? Goto Step 7 Go to Step 2
Is any current trouble other than DTC 34 dis- Go to trouble code
7 — .
played by scan tool? section Trouble code clear




EMISSION AND ELECTRICAL DIAGNOSIS 6E-85

DTC-P35 Exhaust Gas Recirculation (EGR) Quick Cut Vacuum Switching Valve (VSV) Con-

trol Circuit Low Voltage

ENGINE CONTROL MODULE (ECM) 22PIN
[ [NC ]

ICTT[IC13[IC18]IC19 | NC NC | NC |MA19[HB04[ 1C05
303 [03 (03 Q. 0.3
G | V | GR |GR/B Q; B/R |BR
C | NC | NC [sB18[I1C03[ NC [ NC | NC [ NC [IC07
05 [ 0.3 0.
LG [ BW BR/Y

1A21

Do 5D o6, o628l
2oREeaongss

C
02

085

LGR

NC

[DAD3[MAZS T
05 5 | 05
W

[HATO
85

| Gw

115 |

05
R

IC18

FRAME H.CONN.

FRAME HARNESS

1C08 | HA20 | 1C07 | IC09

05| 0.5 05 | 0.5
BRB| LR [BRY | O

1C05 [SB21 | NC | NC

05| 05
BRW | LG
NC | IC10 | IC27 [HX04
l 05| 05 05
RW | B B

VSV;EGR CUT

BODY HARNESS CONNECTION

VSV.H.CONN.
=4
iC09 [ IC07 [HA20] ico8
05 | 05 05 05
o BR/Y| L/G| B
NC [SB10[SB21]IC05
05 05| 05
LG/L| LGW|BRW,
HX04| 1C27 [ IC10 | NC
05 | 05 05
B Y| RW
O

FUSE

N6A1204E




6E-86 EMISSION AND ELECTRICAL DIAGNOSIS

Appearance of Vacuum Switching Valve (VSV): VSV: EGR CUT Connector
Exhaust Gas Recirculation (EGR) CUT and

Connector Name
VSV: EGR CUT

N6A1190E
Legend
N6A1205E 1. ToVSV: EGR
2. 2pin
Connector No Signal
1 SIG
2 GND
Measure Resistance at VSV: EGR CUT
30D =
1
\ CoO=— 1 !
[\ —
(o]
G
]
3
N6A1207E
Legend
1. Circuit tester 3. Measure resistance between connector pin

2. Remove VSV wire harness

Caution:
When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.




EMISSION AND ELECTRICAL DIAGNOSIS 6E-87

Resistance value

Inspection Point Resistance Value Reference
Connector Pin No. (k)
2 pin Black 21 37 to 44 (for 12 volt)
159 to 169 (for 24 volt) | > C < GND
1 <— Body ) SIG «— Body

Notice:
Resistance value is difference according to the engine temperature (condition of engine warming up).



6E-88 EMISSION AND ELECTRICAL DIAGNOSIS

Step Action Value YES NO
1 Was the “on-board diagnostic (OBD) system . Go to self diag
check” performed? Go to Step 2 system check
1. Ignition “OFF”
2. Disconnect the VSV from the wiring har-
ness connector.
3. Ignition “ON” Engine “OFF” 12 Volt or 24
2 4. Using the Digital Voltmeter (DVM), check Volt
for voltage on the “IC25” of the VSV har-
ness connector.
Does the DVM read the following value? Go to Step 4 Go to Step 3
1. Check the suspect circuit between the
VSV connector and “Engine Ignition.”
Fuse for the following condition.
3 * A short to ground o
* An open circuit
2. Repair if necessary.
Has DTC 35 been corrected? Go to Step 8 —
Using the DVM, check the resistance of the | 37 — 44Q (for
4 VSV. 12 Volt)
D the DVM read the following Value? 159 — 1690
oes the read the following Value: (for 24 Volt) Goto Step 5 Go to Step 6
1. lIgnition “OFF”
2. Disconnect the ECM connector from
ECM.
3. Check the VSV circuit between the ECM
5 and VSV connector. .
* A short to ground
* An open circuit
4. Repair if necessary.
Has DTC 35 been corrected? Goto Step 8 Goto Step 7
5 Replace the VSV.
Is the action complete? Goto Step 8 —
. Replace the ECM.
Is the action complete? Goto Step 8 —
1. Reconnect all the connectors removed.
8 2. Ignition “ON”, Engine “OFF” —
Is DTC 35 all right under Scan Tool Check? Goto Step 9 Go to Step 2
Is any current trouble other than DTC 35 dis- Go to trouble code
9 — .
played by scan tool? section Trouble code clear




EMISSION AND ELECTRICAL DIAGNOSIS 6E-89

DTC-P36 Exhaust Gas Recirculation (EGR) Quick Cut Vacuum Switching Valve (VSV) Con-

trol Circuit High Voltage

ENGINE CONTROL MODULE (ECM) 22PIN
[ [NC ]

ICTT[IC13[IC18]IC19 | NC NC | NC |MA19[HB04[ 1C05
303 [03 (03 Q. 0.3
G | V | GR |GR/B Q; B/R |BR
C | NC | NC [sB18[I1C03[ NC [ NC | NC [ NC [IC07
05 [ 0.3 0.
LG [ BW BR/Y

1A21

Do 5D o6, o628l
2oREeaongss

C
02

085

LGR

NC

[DAD3[MAZS T
05 5 | 05
W

[HATO
85

| Gw

115 |

05
R

IC18

FRAME H.CONN.

FRAME HARNESS

1C08 | HA20 | 1C07 | IC09

05| 0.5 05 | 0.5
BRB| LR [BRY | O

1C05 [SB21 | NC | NC

05| 05
BRW | LG
NC | IC10 | IC27 [HX04
l 05| 05 05
RW | B B

VSV;EGR CUT

BODY HARNESS CONNECTION

VSV.H.CONN.
=4
iC09 [ IC07 [HA20] ico8
05 | 05 05 05
o BR/Y| L/G| B
NC [SB10[SB21]IC05
05 05| 05
LG/L| LGW|BRW,
HX04| 1C27 [ IC10 | NC
05 | 05 05
B Y| RW
O

FUSE

N6A1204E




6E-90 EMISSION AND ELECTRICAL DIAGNOSIS

Appearance of Vacuum Switching Valve (VSV):
Exhaust Gas Recirculation (EGR) CUT Sensor
and Connector Name

VSV: EGR CUT

VSV: EGR CUT Connector

N6A1190E
Legend
N6A1205E 1. ToVSV: EGR
2. 2pin
Connector No Signal
1 SIG
2 GND
Measure Resistance at VSV: EGR CUT
30D =
1
\ CoO=— 1
[ == L
(o]
]
]
3
N6A1207E

Legend
1. Circuit tester
2. Remove VSV wire harness

3. Measure resistance between connector pin

Caution:

When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.




EMISSION AND ELECTRICAL DIAGNOSIS 6E-91
Resistance value
Inspection Point Resistance Value
Reference
Connector Pin No. (kQ2)
2 pin Black 21 37 to 44 (for 12 volt)
159 to 169 (for 24 volt) | > C < GND
1 <— Body ) SIG «— Body
Notice:
Resistance value is difference according to the engine temperature (condition of engine warming up).
Step Action Value YES NO
1 Was the “on-board diagnostic (OBD) system . Go to self diag
check” performed? Go to Step 2 system check
Using the DVM, check the resistance of the 37 — 44Q
5 VSV. (for 12 Volt)
Does the DVM read the following Value? 199 — 1690
oes the read the tollowing Value: (for 24 Volt) Goto Step 3 Go to Step 4
1. Ignition “OFF”
2. Disconnect the ECM connector from
ECM.
3 3. Check the short to voltage of VSV circuit —
between the ECM and VSV connector.
4. Repair if necessary.
Has DTC 36 been corrected? Go to Step 6 Go to Step 5
A Replace the VSV.
Is the action complete? Go to Step 6 —
Replace the ECM.
5 J—
Is the action complete? Go to Step 6 —
1. Reconnect all the connectors removed.
6 2. Ignition “ON”, Engine “OFF” —
Is DTC 36 all right under Scan Tool Check? Goto Step 7 Go to Step 2
Is any current trouble other than DTC 36 dis- Go to trouble code
7 — .
played by scan tool? section Trouble code clear




6E-92 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-P41 Quick On Start (QOS) Relay Control Circuit Low Voltage

FUSE

[HB0Z]
M
— e &
_BY | NC ]
ICTT[ICT3[ICT8 [ICT9] NC NC [ NC MATYHBO4[TC05 H
0303 [ 03 03 [ 03 (.03 53
LG | V | GR |GR/B OjL | B/R |BR/W BR [HBO1
NC [SBT8[TC03 [ NC | NC | NC | NC |1C07 [SBT7[1CO8]| L 5
05 | 03 | 0.3 5 B/L
L B/W. BR/Y [BR/WI BR/B
ENGINE CONTROL MODULE {ECM} 22PIN RELAY,GLOW 1
.3
GR/B
LAO9 |HAT1M. 03§]IC1 KA11
0.5 85 0. 03] 05
G/O| Y/B| GR| BfY
LX03]/C06[1C12 [1C11 | 1702
3103703/
BR/R LG | S
Z07 [HB02
2 151 QL
\ LB | B/Y J
( ENGINE HARNESS
CONNECTION
FRAME H.CONN. L
/ A
BODY HARNESS
CONNECTION
TC05 | NC | NC [ SB17]MA07] [E06 [
05 [ 0.3 | 0.5
BRAYV BR/W| W/B | BR
[SBIT[1C20 [MAD C
05 [ 03 [ 05 [ 0.5 [ 085
BRR|LGB| Y/B | GW | G [LGR
TACB [KAOT| PBI0 | JATZ| NC |
05 [ 085 05 | 05 | 05
LWGR| R | BY | oW | GB
TCO&
0.5
LW
[UBCT]
05
LR
[UBC2| .
05 RY
L [HC3
_I%_Y [} [ SB05 [ SBT0[ 1C08 |z/nz Y
UBCZ[ TCT8 [MADS| PATZ | MAZ3[ DADS / | 05 05| 0503 D03 [MAZS[ PA2T AT TCT8 [UB04
05 03 | 0.3 [085| 03 | 0.5 s _|eRm | BRB | 161 | BRB S 35 [ 05 [ 0505 03705
LW | GR | YR | WA | BR | GW | [ICOT[SBO7[ICT2 [ ICIT[LA02 TcoT|| | Gw | BR | Wi | Y/R | GR | UW
SB09[ 1C10 [MA02|MAOS|MAOA[HATO| [ 03 [ 05 | 0.3 | 0.3 | 05 05 || [HATO[MAO4|MADS|MAC2[ 1C10 | SB09
05 [ 03| 03|03 03|08 LBRY[LGB| V | LG BRY| [085 [ 03 [ 05 [ 03 [ 03 [ 05
LG |GR/B| SB | BRR | WA | GW G/W | WR | BR/R| SB |GRB| LG
MA32[MA; T[1C17 [1c16 [1e15 ICT5 [TCT6 | 1C17 [MXTT[MA33[MA3D)
03[ 03[ 05| 05|05 05 ( 0.5 05 | 05 | 05 | 05
By|ve| B | B |wW][R R B | B |YG]|EY
L O \_ J

N6A1212E




EMISSION AND ELECTRICAL DIAGNOSIS 6E-93

Location of Relay

I N
N
X-18 X-19 X-20
| N
X22 | Ix23| |x-24| |x25| |x26| |x-27| |x-28 - ]
L1
S -
N6A1184E
Legend
1. Relay box (Installed on the left side rear of the
cab)
NO RELAY NAME
X-20 | Glow plug
X-21 Starter

X-22 Marker lamp

X-23 | Rear fog

X-24 | AIC COMP, 4WD ind. lamp

X-25 Exh, Brake control

X-26 | CSD, A/C ON SIGNAL

X-27 Condenser fan

X-28 Exh. Brake cut




6E-94 EMISSION AND ELECTRICAL DIAGNOSIS

Inspection for quick on start (QOS) power cut relay

A
N6A1215E
N6A1214E
Legend

Legend A. QOS relay

A. QOS relay
Resistance value

Inspection Point Resistance Reference

Inspection
relay unit

45 23 (Q) (for 12 volt)
100 () (for 24 volt)
2—>3 o0 Not be supplied electricity to coil

Below 0.5 (Q)

Be supplied electricity to coil




EMISSION AND ELECTRICAL DIAGNOSIS 6E-95

Step Action Value YES NO
1 Was the “on-board diagnostic (OBD) system . Go to self diag
check” performed? Go to Step 2 system check
1. Ignition “OFF”
2. Disconnect the Relay from the Relay box
connector.
3. Ignition “ON” Engine “OFF” 12 Volt or 24
2 4. Using the Digital Voltmeter (DVM), check Volt
for voltage on the “HBOL” terminal of the
Relay Box Connector.
Does the DVM read the following value? Go to Step 4 Go to Step 3
1. Check the suspect circuit between the
Relay connector.
Fuse for the following condition.
3 * A short to ground o
* An open circuit
2. Repair if necessary.
Has DTC 41 been corrected? Go to Step 8 Go to Step 4
Using the DVM, check the resistance of inter | 23Q (for 12
4 “4” “5” Relay terminal. Volt)
. 100Q (for 24
Does the DVM read the following Value? Volt) Go to Step 5 Go to Step 6
1. Ignition “OFF”
2. Disconnect the ECM connector from
ECM.
3. Check the VSV circuit between the ECU
5 and Relay connector. .
* A short to ground
* An open circuit
4. Repair if necessary.
Has DTC 41 been corrected? Goto Step 8 Goto Step 7
6 Replace the Relay.
Is the action complete? Goto Step 8 —
. Replace the ECM.
Is the action complete? Goto Step 8 —
1. Reconnect all the connectors removed.
8 2. Ignition “ON”, Engine “OFF” —
Is DTC 41 all right under Scan Tool Check? Goto Step 9 Go to Step 2
Is any current trouble other than DTC 41 dis- Go to trouble code
9 — .
played by scan tool? section Trouble code clear




6E-96 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-P42 Quick On Start (QOS) Relay Control Circuit High Voltage

FUSE

[HB0Z]
M
— e &
_BY | NC ]
ICTT[ICT3[ICT8 [ICT9] NC NC [ NC MATYHBO4[TC05 H
0303 [ 03 03 [ 03 (.03 53
LG | V | GR |GR/B OjL | B/R |BR/W BR [HBO1
NC [SBT8[TC03 [ NC | NC | NC | NC |1C07 [SBT7[1CO8]| L 5
05 | 03 | 0.3 5 B/L
L B/W. BR/Y [BR/WI BR/B
ENGINE CONTROL MODULE {ECM} 22PIN RELAY,GLOW 1
.3
GR/B
LAO9 |HAT1M. 03§]IC1 KA11
0.5 85 0. 03] 05
G/O| Y/B| GR| BfY
LX03]/C06[1C12 [1C11 | 1702
3103703/
BR/R LG | S
Z07 [HB02
2 151 QL
\ LB | B/Y J
( ENGINE HARNESS
CONNECTION
FRAME H.CONN. L
/ A
BODY HARNESS
CONNECTION
TC05 | NC | NC [ SB17]MA07] [E06 [
05 [ 0.3 | 0.5
BRAYV BR/W| W/B | BR
[SBIT[1C20 [MAD C
05 [ 03 [ 05 [ 0.5 [ 085
BRR|LGB| Y/B | GW | G [LGR
TACB [KAOT| PBI0 | JATZ| NC |
05 [ 085 05 | 05 | 05
LWGR| R | BY | oW | GB
TCO&
0.5
LW
[UBCT]
05
LR
[UBC2| .
05 RY
L [HC3
_I%_Y [} [ SB05 [ SBT0[ 1C08 |z/nz Y
UBCZ[ TCT8 [MADS| PATZ | MAZ3[ DADS / | 05 05| 0503 D03 [MAZS[ PA2T AT TCT8 [UB04
05 03 | 0.3 [085| 03 | 0.5 s _|eRm | BRB | 161 | BRB S 35 [ 05 [ 0505 03705
LW | GR | YR | WA | BR | GW | [ICOT[SBO7[ICT2 [ ICIT[LA02 TcoT|| | Gw | BR | Wi | Y/R | GR | UW
SB09[ 1C10 [MA02|MAOS|MAOA[HATO| [ 03 [ 05 | 0.3 | 0.3 | 05 05 || [HATO[MAO4|MADS|MAC2[ 1C10 | SB09
05 [ 03| 03|03 03|08 LBRY[LGB| V | LG BRY| [085 [ 03 [ 05 [ 03 [ 03 [ 05
LG |GR/B| SB | BRR | WA | GW G/W | WR | BR/R| SB |GRB| LG
MA32[MA; T[1C17 [1c16 [1e15 ICT5 [TCT6 | 1C17 [MXTT[MA33[MA3D)
03[ 03[ 05| 05|05 05 ( 0.5 05 | 05 | 05 | 05
By|ve| B | B |wW][R R B | B |YG]|EY
L O \_ J

N6A1212E




EMISSION AND ELECTRICAL DIAGNOSIS 6E-97

Location of Relay

I N
N
X-18 X-19 X-20
| N
X22 | Ix23| |x-24| |x25| |x26| |x-27| |x-28 - ]
L1
S -
N6A1184E
Legend
1. Relay box (Installed on the left side rear of the
cab)
NO RELAY NAME
X-20 | Glow plug
X-21 Starter

X-22 Marker lamp

X-23 | Rear fog

X-24 | AIC COMP, 4WD ind. lamp

X-25 Exh, Brake control

X-26 | CSD, A/C ON SIGNAL

X-27 Condenser fan

X-28 Exh. Brake cut




6E-98 EMISSION AND ELECTRICAL DIAGNOSIS

Inspection for quick on start (QOS) power cut relay

A
N6A1215E
N6A1214E
Legend

Legend A. QOS relay

A. QOS relay
Resistance value

Inspection Point Resistance Reference

Inspection
relay unit

45 23 (Q) (for 12 volt)
100 () (for 24 volt)
2—>3 o0 Not be supplied electricity to coil

Below 0.5 (Q)

Be supplied electricity to coil




EMISSION AND ELECTRICAL DIAGNOSIS 6E-99

Step

Action

Value

YES

NO

Was the “on-board diagnostic (OBD) system
check” performed?

Go to Step 2

Go to self diag
system check

1. Ignition “OFF”, with scan tool disconnect-
ed.

2. Disconnect the Relay solenoid switch
from the Relay box.

3. Apply a circuit tester with the voltage
range or a test light to the output circuit for
the Relay.

4. Ignition “ON”, Engine “OFF”.

Is voltage as prescribed, or is test Light lit until
18 seconds?

>8V or light
“ON” (for 12
Volt)
>16V or light
“ON” (for 24
Volt)

Goto Step 3

Go to Step 4

1. Ignition “OFF”
2. Disconnect the ECM connector from
ECM.

3. Check the short to voltage of Relay circuit
between the ECM and Relay connector.

4. Repair if necessary.

Has DTC 42 been corrected?

Go to Step 6

Go to Step 5

Replace the VSV.

Is the action complete?

Goto Step 6

Replace the ECM.

Is the action complete?

Goto Step 6

1. Reconnect all the connectors removed.
2. Ignition “ON”, Engine “OFF”

Is DTC 42 all right under Scan Tool Check?

Goto Step 7

Go to Step 2

Is any current trouble other than DTC 42 dis-
played by scan tool?

Go to trouble code
section

Trouble code clear




6E-100 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-P43 Aneroid Compensator Vacuum Switching Valve (VSV) Control Circuit Low Volt-
age

ENGINE CONTROL MODULE {ECM) 22PIN

|:1g1 |g13 IC18[ICIS[ NC NC [ NC VI0A19HBO4 1C05

L V R_|GR O/L | B/R [BR/W

C [ NC [ NC | TC03| NC [ NC | NC | NC [Ica7 §ﬁ‘1’7 el
05 | 03 | 03 | 05 0.
LG [ B BR/Y|BR/WI BRI

FRAME H.CONN.

CONNECTION

TC05 [ NC [ NC [SBT7[MAO7[TECE

0.3 05| 03 | 05

BRAW BRW| WE | BR

SET1]1C20 [MAUB| JAT3 | CAOZ| BADZ

SARAGEARR

B 08 ‘Rﬁ P10 JA

05 [0.85] 05 | 05 | 05

LGR| R | BY |Giw| 6B

[IC04 |

0.5

L

UB0T

05

LR

[UE0Z]

05

| L]

UB03 X

05 B/R o X
Ly T707 | 1C05 | SBOG| SBI0| 1C08 | LY
[UE0Z] 0 / [o5]05][0 X [CADITVAZT] [uB07]
05 [ 03 | 0.3 [085] 0.3 | 05 S_|BRR | BRB | LGIL | BR 505650305

GR | YR | Wi | BR | GW | | [TCOT [SBCTITCTZ [1CTT WL | YR | GR | UW
SE09 [ 1C19 [MAD2| MAGS|MACEIHATO| L4 0.3 [ 0.5 MAO5|[MAJZ| 1C79 | SB09
03 [ 03 [ 03[ 030 | BRY | LG/B LG | B 30503 [02]05

LG _|GRB| SB |ERR| WR BRR| SB |GRB| LG

EX [MXIT[ 1C17 [ 116 [ 1CT5 | C17 A3}
03 [03 ] 5 ] 05 05| 05 / 05 | €5 | 05 [ 05
eY|vic| B | B |[W]| R B | B |YG|BY
. O \ J
\#

FRAME
< | HARNESS 5 VSV.H.CONN.
1C08 [ HA20 | I1C07 | /€09 1C09 | 1C07 | HA20] ICO8
05| 05| 05| 05 05 | 05 05 05
BR/B L/R [BR/Y | O jo] BR/Y| L/G| BR/B
1C05 | SB21| NC | NC NC [SB10]SB21]1C05
05| 05 05 05 05
|§R/w e} LG/L| LG/W| BRAW
NC | IC10 | IC27 |HX04 HX04| 1C27 | IC10 | NC
ll 05| 05 05 0.5 05 0.5
RW| BY| B B BY| RW,
51 O l—\ J&E%
1C26 | Ico7 IC07 [ 1C26 E FUSE
05 | 05 05 | 05
BRY | BRy Bhr ] B OO
VSV,ANECOM

N6A1220E




EMISSION AND ELECTRICAL DIAGNOSIS 6E-101

Appearance of Vacuum Switching Valve (VSV): VSV: Aneroid Compensator
Aneroid Compensator and Connector Name

VSV: Aneroid Compensator

-}'

N6A1222E
N6A1221E Legend
1. 2pin
Connector No Signal
1 SIG
2 GND
Measure Resistance at VSV Aneroid Compensator
174
]
3
N6A1223E
Legend
1. Circuit tester 3. Measure resistance between connector pin

2. Remove VSV wire harness

Caution:
When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.



6E-102 EMISSION AND ELECTRICAL DIAGNOSIS

Resistance value

Inspection Point

Connector Pin No.

Resistance Value
(k)

Reference

2 pin Gray 21

37 to 44 (for 12 volt)
159 to 169 (for 24 volt)

SIG «— GND

1 «<— Body

o0

SIG «— Body

Notice:

Resistance value is difference according to the engine temperature (condition of engine warming up).




EMISSION AND ELECTRICAL DIAGNOSIS 6E-103

Step

Action

Value

YES

NO

Was the “on-board diagnostic (OBD) system
check” performed?

Go to Step 2

Go to self diag
system check

1. Ignition “OFF”

2. Disconnect the VSV from the wiring har-
ness connector.

3. Ignition “ON” Engine “OFF”

4. Using the Digital Voltmeter (DVM), check
for voltage on the “IC26” of the VSV har-
ness connector.

Does the DVM read the following value?

12 Volt or 24
Volt

Go to Step 4

Go to Step 3

1. Check the suspect circuit between the
VSV connector and “Engine Ignition.”
Fuse for the following condition.

* A short to ground
* An open circuit
2. Repair if necessary.

Has DTC 43 been corrected?

Go to Step 8

Go to Step 4

Using the DVM, check the resistance of the
VSV.

Does the DVM read the following Value?

37 — 440 (for
12 Volt)
159 — 1690
(for 24 Volt)

Goto Step 5

Go to Step 6

1. lIgnition “OFF”
2. Disconnect the ECM connector from
ECM.

3. Check the VSV circuit between the ECM
and VSV connector.

* A short to ground
* An open circuit
4. Repair if necessary.

Has DTC 43 been corrected?

Go to Step 8

Goto Step 7

Replace the VSV.

Is the action complete?

Go to Step 8

Replace the ECM.

Is the action complete?

Go to Step 9

1. Reconnect all the connectors removed.
2. Ignition “ON”, Engine “OFF”

Is DTC 43 all right under Scan Tool Check?

Goto Step 9

Go to Step 2

Is any current trouble other than DTC 43 dis-
played by scan tool?

Go to trouble code
section

Trouble code clear




6E-104 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-P44 Aneroid Compensator Vacuum Switching Valve (VSV) Control Circuit High Volt-
age

ENGINE CONTROL MODULE {ECM) 22PIN

|:1g1 |g13 IC18[ICIS[ NC NC [ NC VI0A19HBO4 1C05

L V R_|GR O/L | B/R [BR/W

C [ NC [ NC | TC03| NC [ NC | NC | NC [Ica7 §ﬁ‘1’7 el
05 | 03 | 03 | 05 0.
LG [ B BR/Y|BR/WI BRI

FRAME H.CONN.

CONNECTION

TC05 [ NC [ NC [SBT7[MAO7[TECE

0.3 05| 03 | 05

BRAW BRW| WE | BR

SET1]1C20 [MAUB| JAT3 | CAOZ| BADZ

SARAGEARR

B 08 ‘Rﬁ P10 JA

05 [0.85] 05 | 05 | 05

LGR| R | BY |Giw| 6B

[IC04 |

0.5

L

UB0T

05

LR

[UE0Z]

05

| L]

UB03 X

05 B/R o X
Ly T707 | 1C05 | SBOG| SBI0| 1C08 | LY
[UE0Z] 0 / [o5]05][0 X [CADITVAZT] [uB07]
05 [ 03 | 0.3 [085] 0.3 | 05 S_|BRR | BRB | LGIL | BR 505650305

GR | YR | Wi | BR | GW | | [TCOT [SBCTITCTZ [1CTT WL | YR | GR | UW
SE09 [ 1C19 [MAD2| MAGS|MACEIHATO| L4 0.3 [ 0.5 MAO5|[MAJZ| 1C79 | SB09
03 [ 03 [ 03[ 030 | BRY | LG/B LG | B 30503 [02]05

LG _|GRB| SB |ERR| WR BRR| SB |GRB| LG

EX [MXIT[ 1C17 [ 116 [ 1CT5 | C17 A3}
03 [03 ] 5 ] 05 05| 05 / 05 | €5 | 05 [ 05
eY|vic| B | B |[W]| R B | B |YG|BY
. O \ J
\#

FRAME
< | HARNESS 5 VSV.H.CONN.
1C08 [ HA20 | I1C07 | /€09 1C09 | 1C07 | HA20] ICO8
05| 05| 05| 05 05 | 05 05 05
BR/B L/R [BR/Y | O jo] BR/Y| L/G| BR/B
1C05 | SB21| NC | NC NC [SB10]SB21]1C05
05| 05 05 05 05
|§R/w e} LG/L| LG/W| BRAW
NC | IC10 | IC27 |HX04 HX04| 1C27 | IC10 | NC
ll 05| 05 05 0.5 05 0.5
RW| BY| B B BY| RW,
51 O l—\ J&E%
1C26 | Ico7 IC07 [ 1C26 E FUSE
05 | 05 05 | 05
BRY | BRy Bhr ] B OO
VSV,ANECOM

N6A1220E




EMISSION AND ELECTRICAL DIAGNOSIS 6E-105

Appearance of Vacuum Switching Valve (VSV): VSV: Aneroid Compensator
Ameroid Compensator and Connector Name

VSV: Aneroid Compensator

-}'

N6A1222E
N6A1221E Legend
1. 2pin
Connector No Signal
1 SIG
2 GND
Measure Resistance at VSV Aneroid Compensator
174
]
3
N6A1223E
Legend
1. Circuit tester 3. Measure resistance between connector pin

2. Remove VSV wire harness

Caution:
When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.



6E-106 EMISSION AND ELECTRICAL DIAGNOSIS

Resistance value

Inspection Point

Connector Pin No.

Resistance Value
(k)

Reference

2pinGreen | 2<«—1

37 to 44 (for 12 volt)
159 to 169 (for 24 volt)

SIG «— GND

1 «<— Body

o0

SIG «— Body

Notice:

Resistance value is difference according to the engine temperature (condition of engine warming up).




EMISSION AND ELECTRICAL DIAGNOSIS 6E-107

Step

Action

Value

YES

NO

Was the “on-board diagnostic (OBD) system
check” performed?

Go to Step 2

Go to self diag
system check

Using the DVM, check the resistance of the
VSV.

Does the DVM read the following Value?

37 — 44Q (for
12 Volt)
159 — 1690
(for 24 Volt)

Go to Step 3

Go to Step 4

1. Ignition “OFF”

2. Disconnect the ECM connector from
ECM.

3. Check the short to voltage of VSV circuit
between the ECM and VSV connector.

4. Repair if necessary.
5. Clear trouble code by Scan Tool.
6. Ignition “ON” Engine “ON”.

Does the MIL blink?

Go to Step 6

Goto Step 5

Replace the VSV.

Is the action complete?

Go to Step 6

Replace the ECM.

Is the action complete?

Goto Step 7

1. Reconnect all the connectors removed.
2. Ignition “ON”, Engine “OFF”.

Clear trouble code by Scan Tool.
3. Ignition “ON” Engine “ON”.

Does the MIL blink?

Goto Step 7

Go to Step 2

Connect Scan Tool.

Is any current trouble other than DTC 44 dis-
played by scan tool?

Go to trouble code
section

Trouble code clear




6E-108 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-P45 Engine Speed Sensor Circuit Low Voltage

ic12)f
Icn
ENGINE CONTROL MODULE {(ECM) 22PIN
ICT1[IC13[ICI8]ICI9] NC NC [ NC [MAT9HBO04] ICO5
HRAREEA O | 37 [ehiw ENGINE SPEED SENSOR

C | NC[_ [ NC [SB18[1C03| NC | NC [ NC [ NC [ICO7 [SB17] ICO:
0.(;;7 0.3 I 0'3\/ %RN X
L B/W BR/Y |BI BR

ENGINE HARNESS
5 = CONNECTION

ICT2[1C13] NC [ NC [ NC
03 ?/,3 x| X
((TICIo[ICT5 | CI6TICT7] ) (TTCT17 [1CT6 [1CT5 [1CT9] )
1z01]1702| NC [l NC | NC | og| 5165 0.5| |0,5 0.5 0‘5| o.3|
L |1 GREB[ R ||W | B B R~_|cR/B
S 1S C18[MAPS[HATT LA09[HAT1[MAO08[1C18 [KATT
- g ’QR \?B G/0 5 ?"5 ?3/%_ Y/B G’% é)i
e
JOINT TERMINAL 1702 [1C11[1C12 [1C06 LX03[1C06 [1C12 [1C11 [ 1702
03 1,031 o5 0] 10 05 [ 03 .3
GIR % vI BR/R 8~ |BR/R 5l
HB02[ 1707 1707 [IiB(2
2 _2‘?’5“ QL
y| B ) \ B 1B J

FRAME HARNESS

FRAME H.CONN.
BODY HARNESS
CONNECTION
CO5 | NC | NC [SB17MAO7[LECE] |'N'c MAOT[SBI7] NC 128 [1e0s
0.3 510305 03 | 05 03 | 05
BR/W BRW| WE | BR WiR | Bl Ri_|BRAW
[SBTT]IC29 | JAT3[CAOZ|BADZ] BA0Z| CAGP| JAT3 [SE11]
0505 [ 03[ 0505 [085 085 05 0.5 | 0.3 [ 05 | 05
BRR|LGB| YB [GW| G |IGR GR| G |ow| B | LGB|BR/R
[SBOZ[TA08 [RAOT[PBT0| JATZ| RC JATZ [ PEOG| [TA08 [ SECA]
05 [ 085 05 [ 05 | 05 0505 |1 8[oss[ 05
LGR| R 6w | 6B | GB | GW R_|LGR
[Tcoz TCOZ |
0.5 0.5
LW LW
[UB0T] [UECT]
0.5 05
L/R [TATS THEOZ] NC TTA2T] LR
[UB0Z] 05 | 03 0.85
05 | R/Y | BR R/G %‘
[ [1C3T [ 1707 | TCT0 [ 107 | [
[UB03]| .%i I Fc/a’ 06-5_ [OFo]
0.5 705 |
U'"elﬁr [DA33] 1 Icos 5 c; _Inz_ [CAD3] UL{T‘&
%] 1CT8 [MIADG| PA”Z | MAA3] DAD: 7 05050 X 5
05 [ 03 ] 03 [085] 03 | 0.5 S _|BRR |BRB| LG/L | BRB 0.5 05
LW | GR | YR | WA | BR | GW. 037 _scag lro:13 15131 %L G/W W
SB09 [ 1CT9 [MAOZ[MACSMACZ[FATO| . 5 1 0. X [FAT rseco|
05 [ 03[ 03[ 03[ 03[085] [BRYJLGB| V | LG |BW TSQ' 05
LG_|GRB| SB_| BR/R | WR | GW T 5/W LG
[MX11[1C17 [ 1C16 [1C15 CT5 W
03 [ 03[ 05050505 s 5 05
BY|Ye| B | B | W] R R BY
N O 7
\

N6A1228E




EMISSION AND ELECTRICAL DIAGNOSIS 6E-109

Appearance of Engine Speed Sensor and Con- Engine Speed Sensor Connector
nector Name

Engine Speed Sensor

N6A1230E
N6A1229E Legend
1. To engine speed sensor
1. To engine speed sensor
2. 2pin Connector No Signal
1 GND
2 SIG
Measure Resistance at Engine Speed Sensor
- 2
1
\ 3
=
[ =
&
]
.
4
N6A1231E
Legend
1. Circuit tester 3. Engine speed sensor
2. Remove engine wire harness 4. Measure resistance between connector pin
Caution:

When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.



6E-110 EMISSION AND ELECTRICAL DIAGNOSIS

Resistance value

Inspection Point Resistance Value
Reference
Connector Pin No. (k)
2 pin Black 21 840+20% SIG «— GND
2 <— Body ) SIG «— Body
Notice:

Resistance value is difference according to the engine temperature (condition of engine warming up).
Location of Fuse

N6A1232E

Legend
1. Fuse puller 3. Label
2. Spare fuses 4. Fuses (F-1 — F-24)




EMISSION AND ELECTRICAL DIAGNOSIS 6E-111

Step Action Value YES NO

1. lIgnition “ON”, Engine “OFF”
2. Connect a voltmeter to the ECM connec-
1 tor terminals (ENGINE+) and (ENGINE-) —

Is the voltage 0V? Go to Step 3 Goto Step 5

1. Ignition “ON”, Engine “ON”
2. Connect a voltmeter to the ECM connec-
tor terminals (ENGINE+) and (ENGINE-).

Is the voltage under the range of 0 — 1V (AC
intermittently) when the engine speed is about
2000RPM? Does the Voltage increase as the
engine speed is increased? Go to Step 4 Go to Step 6

Check for poor sensor ground or sensor signal
circuit terminal connection and terminal
3 shorted at the ECM and replace terminal(s) if
necessary.

Did any of the terminals need to be replaced? Go to Step 8 Go to Step 4

1. Check sensor signal circuit for disconnec-
tion and power source for short.

2. Check sensor GND circuit for disconnec-
4 tion and power source for short. -

3. Repair if necessary.

Was repair needed? Go to Step 8 Goto Step 5

1. Check signal circuit for GND short.
5 2. Repair if necessary. —

Was repair needed? Goto Step 8 Goto Step 7

Replace the sensor.

Is the action complete? Goto Step 8 —

Replace the ECM.

Is the action complete? Goto Step 8 —

Reconnect all the connectors removed.
Ignition “ON”, Engine “OFF”

Connect the Scan Tool.

Ignition “ON” Engine “OFF”

Make Scan Tool indicate engine speed.

a s =

Is a speed range of 700 rpm to 900 rpm indi-
cated with the engine idling (accel. off)?

And as engine speed rises with accel. on,
does the indicated value rise? Goto Step 9 Go to Step 2

Is any current trouble other than DTC 45 dis- Go to trouble code
played by scan tool? section Trouble code clear




6E-112 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-P52 Electronically Erasable Programmable Read Only Memory (EEPROM) Error

Step Action Value YES NO
1 Was the “on-board diagnostic (OBD) system . Go to self diag
check” performed? Go to Step 2 system check
) Replace the ECM.
Is the action complete? Goto Step 3 —
1. Reconnect all the connectors removed.
3 2. Ignition “ON”, Engine “OFF” —
Is DTC 52 all right under Scan Tool Check? Go to Step 4 Go to Step 2
Is any current trouble other than DTC 52 dis- Go to trouble code
4 — .
played by scan tool? section Trouble code clear
DTC-P61 Barometric Pressure Sensor Circuit Error
Step Action Value YES NO
y Was the “on-board diagnostic (OBD) system L Go to self diag
check” performed? Go to Step 2 system check
) Replace the ECM.
Is the action complete? Goto Step 3 —
1. Reconnect all the connectors removed.
3 2. Ignition “ON”, Engine “OFF” —
Is DTC 61 all right under Scan Tool Check? Go to Step 4 Go to Step 2
Is any current trouble other than DTC 61 dis- Go to trouble code
4 — .
played by scan tool? section Trouble code clear
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WITHOUT DIAGNOSIS TROUBLE CODE

Introduction
If there occurs a malfunction although no Diagnostic Trouble Code (DTC) is generated, then inspect and repair the

system in accordance with the flowcharts given on the following pages.
When a Diagnostic Trouble Code (DTC) is produced, inspect and repair system with reference to “EMISSION AND

ELECTRICAL DIAGNOSIS”.
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Engine Hunting

"Engine hunting" Check

NG

:

Check FICD system. Repair FICD system.

OK

Not within
specification

Are oil viscosity
and fuel used normal?

Y

Replace oil or fuel.

Within specification

Has air been NG .
bled normally? Bleed air.
OK
Check fuel filter NG Clean filter or replace it »
for abnormality. if necessary.
OK
NG
Is static timing normal? Adjust static timing. }—b
OK
o NG
Check injection nozzle Replace nozzle. }—P
for abnormality.
OK
NG

Check injection pump
for abnormality

:

Replace injection pump.

OK

Check engine for abnormality and
repair it if necessary.

+ Blow-out of cylinder head gasket

» Wear or seizure of cylinder liner

» Damage or seizure of piston ring

+ Poor contact of valve with valve seat
+ lIl adjustment of valve clearance

»i
<

End. Return to diagnostic
procedure if necessary.

N6A1233E
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Startup Failure

‘ Start up failure check ‘

NG
Does starter rotate?

OK

NG

Check engine stop
lever for normal return?

OK
NG

Check fuel system for
fuel shortage or clogging.

OK

Is any
current trouble other than
DTC 23 or DTC 24 displayed
by scan tool?

OK

NG

Is any
current trouble other
han DTC 41 or DTC 42 displayed
by scan tool?

NG

OK
NG

Has air been bled
within specification?

OK

) NG
Check air cleaner for

clogging.

OK
Not within
specification

Is fuel used within
specification?

Within specification
NG

Is static timing
within specification?
OK

NG

Check injection nozzle
for abnormality.

OK
To (A).

Check starter and its related
parts for abnormality.

« Starter (main body)

* Starter relay

» Wiring etc.

Adjust return margin or
replace cable.

Y

Replenish fuel or repair
fuel system.

\ 4

Repair by referring DTC 23 or
DTC 24 section.

Y

Repair by referring DTC 41
or DTC 42 section.

v

Bleed air.

Replace air cleaner.

Replace fuel.

Adjust static timing.

Replace nozzle.

End. Return to diagnostic
procedure if necessary.

A

N6A1234E
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See Notice.

Replace normal ECM System corrected

with checking ECM.

}I Replace ECM.

System not corrected

System corrected

Replace injection pump.

System not corrected

Check engine for abnormality
and repair it if necessary.

« Piston ring breakage/wear

« Cylinder liner wear etc.

< A
N

h 4
{ End. Return to diagnostic }

procedure if necessary.

N6A1235E

Notice:
The condition of the system in which the malfunction has occurred should be checked by making comparisons be-
tween the vehicle Engine Control Module (ECM) and the checking ECM.



EMISSION AND ELECTRICAL DIAGNOSIS 6E-117

White Smoke (Excessive)

ICheck "White smoke excessive" |

Not within
specification
Is fuel used normal? Replace fuel
Within
specification
Check breather NG . .
pipe for clogging Repair or replace breather pipe
. OK
See : Notice 1 v
es
Does DTC 23 light ? Follow DTC 23 section
No
- Yes .
Does DTC 24 light ? Follow DTC 24 section
No
- Yes )
Does DTC 13 light ? Follow DTC 13 section
No
Yes -
Does DTC 14 light ? Follow DTC 14 section
No
: Notice 2
See : Notice Cheok
solenoid switch: TIMING NG Go to Solenoid switch

ADVANCE for normal malfunction chart

operation
OK

NG
Is static timing normal? Adjust static timing

Check turbo
system for abnormality
« Metal seizure etc.

NG -
Repair or replace turbo system

OK
Check nozzle NG
for abnormality Replace nozzle

OK

See : Notice 3
Replace normal ECM

System
corrected

EEENEEEENN

with checking ECM. Replace ECM
A
System not End. Return to diagnostic
corrected procedure if necessary.
To (A)

N6A1236E
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(A)

System corrected

Replace injection pump

System not corrected

Check engine abnormality and repair it if necessary.
+ Piston ring breakage/wear

» Cylinder timer wear.

» Valve clearance error.

+ Excessive blow by gas with oil contamination.

Has the white smoke
problem been solved?

Return to next

A

Yes

End. Return to diagnostic
procedure if necessary.

N6A1237E

Notice:
1. “Follow (DTC-13, 14, 23, 24)” means to refer “Workshop Manual EMISSION AND ELECTRICAL DIAGNOSIS
4HE1 6E Section of Diagnosis Trouble Code (DTC-13, 14, 23, 24)” for other DTC code, follow concerned DTC
sections.

2. Turn the ignition key from the “OFF” position to the “ON” position to put on the solenoid switch attached to the
injection pump. After the solenoid switch being on for 18 consecutive seconds, check from the outside of the
vehicle if the release sound of the solenoid switch is heard.

3. The condition of the system in which the malfunction has occurred should be checked by making comparisons
between the vehicle Engine Control Module (ECM) and the checking ECM.
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Black Smoke (Excessive)

’ "Black smoke (excessive)" check ‘

Check air cleaner
for clogging.

Replace air cleaner.

OK Not within
specification

Is fuel used
within specification?

Replace air cleaner.

Within specification

Adjust static timing.

Is static timing
within specification?

OK

Go to DTC Code section.

Does DTC code light?

No

*1

Check EGR valve
for normal operation.

Go to EGR Diag. chart.

Check VSS valve
for normal operation.

Go to VS8 Diag. chart.

Check
Aneroid compensator for

Go to Aneroid compensator chart.

ormal operation.

OK
Check

Exhaust Brake system.
« Insufficient return

Repair or Replace faulty parts.

+ Exhaust pipe plugged

OK

Go to QWS Diag. Chart.

LD

Check QWS for
normal operation.

OK

Check
turbo system for abnormality.
*» Metal seizure etc.

Repair or replace
turbo system.

See Notice.

System

Replace
normal ECM with

corrected

Replace ECM.

checking ECM.

To (A)

|

End. Return to diagnostic
procedure if necessary.

J

N6A1238E




6E-120 EMISSION AND ELECTRICAL DIAGNOSIS

(A)

Check nozzle
for abnormality.

Replace nozzle.

A

System corrected

Replace injection pump.

System not corrected

Check engine for abnormality and
repair it if necessary.

* Piston ring breakage/wear

¢ Cylinder liner wear

* Cam shaft wear

* Poor valve clearance etc.

A 4
[ End. Return to diagnostic wA

procedure if necessary.

N6A1239E

Notice:

The condition of the system in which the malfunction has occurred should be checked by making comparisons be-
tween the vehicle Engine Control Module (ECM) and the checking ECM.

Refer to a trouble code for a supplier’s check, if available.

*1. Equipped without Exhaust Gas Recirculation (EGR) and Variable Swirl System (VSS).
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Lack of Power

"Lack of power" check

Not within
specification

Is fuel used

within specification? Replace fuel.

Within specification

Check air cleaner

for clogging. Replace air cleaner.

Check
each filter for abnormality.
« Pre-filter

- Gauze filter
« Fuel filter

Does DTC code Light?

No

Clean filter or replace.

Go to DTC code section.

“1

Check EGR valve for

' Go to EGR Diag. chart.
normal operation.

Check VSS valve for

: Go to VSS Diag. chart.
normal operation.

L1t 1 1]

Check aneroid
compensator for normal
operation.

Go to Aneroid
compensator Diag. chart

y

Check
Exhaust Brake system.
« Insufficient return

» Exhaust pipe plugged

i

Repair or Replace faulty parts.

Check QWS for

: Go to QWS Diag Chart.
normal operation.

il

To (A). To (B).

N6A1240E
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(A) (B)

Check

exhaust brake system
for abnormality.

« Insufficient return

+ Exhaust pipe plugged

NG

Repair or replace
faulty parts.

) 4
A4

Check nozzle
for abnormality.

Y

NG [
| Replace nozzle. }—)

See Notice.

System corrected

Replace normal ECM
with checking ECM.

A

Replace ECM. ‘

System not corrected

System corrected

Replace injection pump.

System not corrected

Check engine for abnormality and
repair it if necessary.

» Cylinder liner wear

* Valve clearance

« Valve spring etc.

Vi
<

h 4

End. Return to diagnostic
procedure if necessary.

N6A1241E

Notice:
The condition of the system in which the malfunction has occurred should be checked by making comparisons be-
tween the vehicle Engine Control Module (ECM) and the checking ECM.

*1. Equipped without Exhaust Gas Recirculation (EGR) and Variable Swirl System (VSS).
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High Idle Eng

ine Speed

"High idle engine speed" check

Check FICD system NG

for abnormally.

Check accel cable
abnormally.

Check Engine for abnormality and
repair it if necessary.
* Injection pump

OK

#! Go to FICD Diag. chart. Ii

Adjustor repair accel cable. li

A

[

End. Return to diagnostic
procedure if necessary.

N6A1242E
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Solenoid Switch Malfunction

‘ Check "White smoke excessive"

Is12Vor24V
applied to Relay SW?

Replace Relay - +B Harness }7

TIMING ADVANCE Check Relay No

Is 12 V or 24 V applied for 18 SW-Solenoid Replace »
consecutive seconds after wiring harness Relay i

switching on Ignition GND Open.

from off?
Replace N
Harness 7
|
Solenoid Shoot Open

3.2+ 2 07 (for 12 Voh) Replace -

Solenoid

12.1+2 Q2 (for 24 Volt

Injection pump replace

No Has the
white smoke problem been

solved?

To
next

End. Return to diagnostic
procedure if necessary.

N6A1243E

Inspection

Solenoid Switch

Disconnect the connector on the solenoid switch.

Apply 12 volts or 24 volts DC to the solenoid switch and hear the touching noise between solenoid switch and advance
lever in the injection pump.

If can not hear the touching noise, do not remove the solenoids switch and contact injection pump service shop to
repair it.
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Exhaust Brake Malfunction

NG ;
Check Exhaust Brake Unit Repair or Replace —
Exhaust Brake unit

OK
NG ;
Check Intake Throttle R?&?&:[rﬁsﬂzce —»
OK

Is Exhaust
Brake Magnetic Valve resistance
14+10Q ? (for 12 V)
54+10Q? (for 24 V

Yes

No Replace
Magnetic Valve

Apply 12 V
to Exhaust Brake Magnetic
Valve and check continuity.
ON: There is continuity between A port and B port.
OFF: Is port airtight -400~~700mmHg
(-53.3~-93.3kPa/-7.73~-13.54psi)
or higher?

No

Replace N
Magnetic Valve

Yes
Check
wiring harness between ACCEL:
SW and Magnetic
Valve

NG

OK

Is VSV
Intake Throttle resistance
37 - 44Q7? (for 12 V)
159 - 169Q7? (for 24V

No Replace VSV .
Intake Throttle

Yes

Apply 12 Vto VSV
Intake Throttle and check continuity.
ON: There is continuity between A port and B port.
OFF: Is port airtight -350 mmHg
(-46.7kPa/-6.77psi)
or higher?

No ReplaceVSV >
Intake Throttle

Yes

Check
wiring harness between ACCEL.S
and V8V, and between VSV
and GND.

OK

NG

Repair Harness

ACCEL.SW and check:
(1) When SW Rod is pushed in (Accel.off),
there is continuity between terminals.

2) When Rod is released (Accel.on), there
is no continuity between
terminals.

No

Replace
Accel switch

Yes

Adjust the installation position
of ACCEL switch.

¢ A4

To (A) To (B)

N6A1673E
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EMISSION AND ELECTRICAL DIAGNOSIS

(A)

Do Exhaust Brake and Intake

(B

A

Throttle work properly?

NO

Repl Does
(;E:;e Exhaust Brake oK
Switch work properly?
|‘
‘ Adjust SW Installation position. ‘
Does Exhaust Brake work oK »
properly?
— Check NG [ Rep! Does OK
wiring harness between Clutch eplace Exhaust Brake
and Accel switches. Harness work properly?
)
No :
. Adjust or Exhaust Brake
Check Neutral SW. N: Off? Replace work properly?
< Yes NG

Check

wiring harness between SW and

Exhaust Control Relay SW,
and GND.

OK

Replace
Harness

Exhaust Brake
work properly?

Does

Check
Exhaust Brake SW.
Pull: On?
Normal position: Off?

Replace
Exhaust
Brake
Switch

Exhaust Brake
work properly?

Does

Check
wiring harness between
Exhaust Brake SW and
Clutch SW.

Replace
Harness

Exhaust Brake
work properly?2

Does

Exhaust Brake
work properly?

Check Exhaust Replace
Brake Control Exhaust
Relay as a unit. Brake Control
Relay

, OK

|‘

M End. Return to diagnostic

To (B) procedure if necessary.

}7

N6A1245E
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B)

Check

- Does
wiring harness between Relay Repair Exhaust Brake
and +B, and between Relay and Harness work properly?
Neutral SW.
Check Exhaust Brake Exhaust Brake
f Replace
Control Relay as a unit Rzlay work properly?
Check wiring
harness between
Exhaust Brake Relay and ) Does OK
Charge Relay, Exhaust Brake Repair Exhaust Brake
Relay and Exhaust Brake Harness work properly?2
Switch, and Exhaust Brake
Relay and +B.
Does OK
Check Charge Relay as a unit. Replace Exhaust Brake
Charge Relay work properly?
NG
Check
wiring harness between .
Charge Relay and +B, and HRepalr EXhE“St Bralkg)
Charge Relay and arness WOIK properly
ACGL.
To Next

End. Return to diagnostic \
procedure if necessary.

* Repair of wiring harness includes diode check.

N6A1246E
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Inspection

1. Exhaust Brake Magnetic Valve
Inspection
Connect the magnetic valve connector terminal
No.1 and No.2 to (+) terminal and (-) terminal of
battery, respectively, and check the continuity be-
tween the ports.

Caution:
When measuring resistance with a circuit tester, be
careful not to damage or deform the terminals.

M/V
OFF
ON

N6A1247E

Legend
A. Inlet (Vacuum pump)
B. Outlet (unit)
C. Exhaust (air filter)

2. Exhaust Throttle Valve
Working Check
Actuate the exhaust brake with the engine idling
and make sure that you hear the valve strike on the
stopper.

N6A1248E

Airtight Check

Apply a negative pressure of 53.3 — 93.3 kPa (400
— 700 mmHg/7.73 — 13.54 psi) to the power
chamber by means of a vacuum pump and make
sure of the smooth opening/closing of the exhaust
brake valve.

N6A1249E

Legend
1. Power chamber
2. Adjust bolt
3. Valve
4. Close

Apply a negative pressure of 86.7 — 93.3 kPa (650
— 700 mmHg/12.57 — 13.54 psi) to the power
chamber using a vacuum pump and make sure the
average of measurements at Point A and Point B
of the clearance between valve and body is as fol-
lows: 0.4 — 0.6 mm (0.016 — 0.024 in) (Minimum:
0.4 mm/0.016 in)

If the clearance is out of this range, adjust with the
adjusting bolt.

N6A1250E
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Legend
1. Vacuum hose

3. Intake Throttle Valve
Working Check
Disconnect the vacuum hose from the actuator and
try to move the rod by hand, making sure of the
smooth move of the rod.

4. Vacuum Switching Valve; Intake Throttle
Inspection
Connect the vacuum switching valve connector termi-
nals No.1 and No.2 to (+) terminal and (-) terminals of
battery, respectively, and check the continuity between
the ports.
If the check result is abnormal, repair or replace the
valve.

. B
—
Port A B
Volume Condition
Operation oO——F—0
Not Operation

N6A1251E

5. Accelerator Switch (2-pole connector type)
Inspection
1) Check the continuity between the switch con-
nector terminals.

Caution:
When measuring resistance with a circuit tester, be
careful not to damage or deform the terminals.

2) Check the smooth move of the pushrod. If the
check result is abnormal, repair or replace the
push rod.

1
_________ Fomm---
OFF ON
Connecticn pin

1 2
Switch position
Release push rod Omm®)
Push in Push rod

N6A1252E

Removal
1) Accelerator Switch

2) Disconnect the connector.
Loosen the lock nut.

Turn the switch to remove.
Reinstallation
To install, follow the removal procedure in reverse
order:

1) Drive the threaded part of the switch until its
end surface becomes flush with that of the
bracket side of nut.

2) Tighten the lock nut.

Tightening torque: 1.3 N-m (0.13 kg-m/11.5
[b-in)
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EGR System Malfunction

When negative

pressure (—100 =20 mmHg/
-13.3+2.7kPa/-1.93 + 0.39psi

Replace EGR VALVE }7

is applied to EGR Valve,
does the rod work
properly?

Measure
EVRYV Coil resistance.

12+1Q (for 12 V) No

Replace EVRV }—V

48+ 2Q) (for 24 V)
at 68°F(20°C) ?

Yes

Is there

continuity between the ports
with ECT SENSOR 167 °F(75 °C) or
higher and Engine Speed

No

Replace EVRV }—P

1,000 - 1,500 rpm?

Yes

With
No

Ignition off, is the EVRV negative
input pressure port airtight

Replace EVRV }—)

-350 mmHg
(-46.7kPal-6.77psi) ?

Yes

NG

Check wiring harness. ;{

Replace harness

OK

Measure
RACK Sensor voltage:

No

3+1V (MDL-GND)
Maximum value, when repeat acceleration “ON”

Replace RACK Sensor

and “OFF" during comes engine maximum
revolution on vehicle stop but
engine running
condition,

Yes

NG [
Check wiring harness g

T

Replace harness

See: ECT Sensor
Resistance CHART. OK

Is the

resistance ECT sensor NG

Replace ECT Sensor }—y

2.5kQ 68°F (20°C)?

OK
NG

Check wiring harness >i

Replace harness

T

OK

‘ Replace ECM. ‘
v

End. Return to diagnostic 14
procedure if necessary.

N6A1674E
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Inspection

1. Thermosensor (Engine Coolant Temperature)
Soak the temperature sensitive part of a ther-
mosensor in the water, and while changing the wa-
ter temperature, make sure the resistance is

changed as the following graph shows:

N6A1254E

0

20 \

7.0 AN
5.0 AN

1.0] N

0.2

05 N

03 \

02

N

N

176 212 248
200 @0} (8O} @®0} (W00 {120)

2

0.1
“ 32 68 104 140

200 @

N6A1255E

Legend
1. Resistance (kQ2)
2. ECT °F (°C)

2. Electronic Vacuum Regulating Valve (EVRV)
(Equipped with Exhaust Gas Recirculation (EGR)

and Variable Swirl System (VSS))
Resistance Check

Check the resistance between the EVRV connec-

tor terminals using a circuit tester.
Cold Resistance: 12+1 (Q)

N6A1256E

Legend
1. Port
2. Pin

Connect battery voltage between EVRV connector
terminals and make sure of the continuity between
the ports.

N6A1257E

Legend
1. Vacuum port

Airtight Check
Apply negative pressure to the negative pressure
input port as illustrated on the left.
Although there is leakage, it is no problem if the
negative pressure rises to -46.7 kPa (-350 mmHg /
-6.77 psi) or more.

Caution:
When measuring resistance with a circuit tester, be
careful not to damage or deform the terminals.
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N6A1258E

Legend
1. Vacuum port

Working Check
Apply powervoltage between the terminals, there
is no problem if the negative pressure does not rise
when applied to the input port.

3. Exhaust Gas Recirculation (EGR) Valve (Equipped
with EGR and Variable Swirl System (VSS))
With negative pressure applied to the diaphragm
chamber, make sure that the valve is smoothly ac-
tuated to make the area between (1) and (2) venti-
lated.

Startup: About -13.3 + 2.7 kPa (-100 £ 20 mmHg /
-1.93 + 0.39 psi)

N6A1259E

Check to see if EGR valve is normally actuated un-
der the following conditions:

QWS off (After warming up)
Engine coolant temp.: 80°C (176°F) or higher
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Variable Swirl System (VSS) System Malfunction (Equipped with Exhaust gas recirculation

and VSS)

Does the rod

work properly with negative NG
pressure (-350mmHg /-46.7kPa /-6.77psi)
applied to the VSS
actuator?

OK
Is V8V No

coil resistance 37-44 » Replace VSV
88 °F (20 °C)?

See: ECT Sensor
Resistance CHART.

continuity between potts
with ECT sensor indicating 68°F (20°C} or
higher and engine speed being 1,800 rpm or Lower and
Rack Sensor Voltage 1.2 V or higher
(VS8 inthe "ON"
area)?

Yes

Replace VSV

Is negative input porf
airtight -350mmHg(-46.7kPa /-6.77psi)
with ignition off?
Yes

NG
Check wiring harness Replace hamess

OK

Replace VSV

IIQ

l

Measure RACK
Sensor Voltage: 3+1V (MDL-GND)
Maximum value, when repeat acceleration “ON” and “OFF’
during comes engine maximum revolution on
vehicle stop but engine running
condition.

No

Replace RACK Sensor

|

Yes

NG
Check wiring harness ﬁ‘ Replace harness

|

See: ECT Sensor
Resistance CHART.

OK

Is ECT resistance NG

25 kO 68°F (20°C)? Replace ECT Sensor

"

OK

NG
Check wiring harness Replace hamess

|

OK
‘ Replace ECM ‘

l¢

2

End. Return to diagnostic
procedure if necessary.

N6A1675E
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VSS (Variable Swirl System)

The Variable Swirl System (VSS) is designed to adjust the intensity of swirl by allowing or not allowing air to flow
through a sub-port (or bypass) the runs in parallel with the intake port for each cylinder. The swirl intensifies when
there is no air flow through the sub-port, and vice versa.

The air flow is controlled by the on-off valve at the inlet to the sub-port and the valve in turn is turned on and off by
computer signals which are dependent on engine speed, load and coolant temperature, Basically, the air is cut off at
low speeds to maintain high swirl and is allowed to flow at high speeds to maintain low swirl.

Variable Swirl System (Equipped with Exhaust gas recirculation (EGR) and VSS)

—— 10

ECM [~— 1

— 12

N6A1261E

Legend
1. Cylinder head 7. Vacuum
2. VSS case 8. VSV; VSS
3. Inlet port 9. Actuator
4. Sub-port 10. Thermo sensor
5. Control valve 11. Engine speed sensor
6. Inlet manifold 12. Rack sensor
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Inspection

1. Thermosensor (Engine coolant temperature)
Soak the temperature sensitive part of a ther-
mosensor in the water, and while changing the wa-
ter temperature, make sure the resistance is
changed as the following graph shows:

N6A1264E

Legend
1. 2Pin
2. Port
NGA1254E Connect battery voltage between VSV connector
terminals and make sure of the continuity between
the ports.
30 \
20
\
10 \
7.0 ‘\
5.0 ‘\
3 \\
AN
1 2 N
1 \\\
0.5 \‘
03 \\
0.2 \\
N
R EEREE Y
2
N6A1255E
N6A1265E
Legend
9 . Airtight Check
1. Resistance (kQ) . .
2 ECT °F (°C Apply negative pressure to the negative pressure
' (°C) input port as illustrated on the left.
2. Vacuum Switching Valve (VSV) Althoggh there is Igakage, it is no problem if the
Resistance Check negatlvg pressure rises to -46.7 kPa (-350 mmHg /
Check the resistance between the VSV connector -6.77 psi) or more.

terminals using a circuit tester.
Cold Resistance

: 37 — 44 (Q) (for 12 volt)

: 159 — 169 (Q) (for 24 volt)
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N6A1266E

Working Check
Apply powervoltage between the terminals, there
is no problem if the negative pressure does not rise
when applied to the input port.

Caution:
When measuring resistance with a circuit tester, be
careful not to damage or deform the terminals.
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Aneroid Compensator Malfunction

Injection Pump ANEROID

actuator work properly when negative
pressure is applied?

Check delay
valve. Is there continuity between
the ports?

COMPENSATOR ACTUATOR. Does the

Repair or replace

Replace

Replace VSV

* ECM BACKUP MODE and ECT Sensor

| Remove ECT Sensor

| ERROR ANEROID COMPENSATOR

v

BACKUP is actuated.

| Ignition "OFF" — "ON"

|

Is there
continuity between VSV
ports?

Replace VSV

No
—}{ Replace VSV

Reinstall ECT Sensor
and clear ECT with

Check VSV
wiring harness connector for
poor contact disconnection,
and short circuit.

See: ECT Sensor
Resistance Chart.

Is the
resistance ECT Sensor 2.5 kQ
68°F (20°C)?

Check
ECT Sensor/wiring

disconnection and
short circuit.

‘ Replace ECM ‘

l€

harness connector for poor contact

TECH-II

Repair or replace }

Replace ECT Sensor }—’

Repair or replace “

End. Return to diagnostic
procedure if necessary.

[

)

N6A1267E
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Inspection
1. Thermosensor (Engine coolant temperature
(ECT))

Soak the temperature sensitive part of a ther-
mosensor in the water, and while changing the wa-
ter temperature, make sure the resistance is
changed as the following graph shows:

N6A1254E

N

4 32 68 104 140 16 212 248
200 @ 200 @0} (8O} @®0} (W00 {120)

2

N6A1255E

Legend
1. Resistance (kQ)
2. ECT °F (°C)

2. Vacuum Switching Valve (VSV)
Resistance Check
Check the resistance between the VSV connector
terminals using a circuit tester.

Cold Resistance
: 37 — 44 (Q) (for 12 Volt)
1 159 — 169 (Q) (for 24 Volt)

N6A1264E

Legend
1. 2Pin
2. Port

Connect battery voltage between VSV connector
terminals and make sure of the continuity between
the pots.

N6A1265E

Airtight Check
Apply negative pressure to the negative pressure
input port as illustrated on the left.
Although there is leakage, it is no problem if the
negative pressure rises to -46.7 kPa (-350 mmHg /
-6.77 psi) or more.
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N6A1266E

Working Check
Apply powervoltage between the terminals, there
is no problem if the negative pressure does not rise
when applied to the input port.

Caution:
When measuring resistance with a circuit tester, be
careful not to damage or deform the terminals.

3. Actuator
Diaphragm is built in the actuator, by which the in-
side of the actuator is divided into two, atmospheric
room and negative pressure room.

- W

N6A1273E

Legend
1. Vacuum chamber
2. Atmospheric chamber
3. Diaphragm

4. Aneroid compensator Actuator
The link of the actuator for the aneroid compensa-
tor is connected to full load set lever.

The full load set lever is connected to a U-lever.

When the atmospheric sensor built in Engine Con-
trol Module (ECM) makes the actuator work, the
full load set lever and U-lever are rotated to a spec-
ified position so that the control rack is drawn in the
direction of reducing fuel injection amount.

> o
l

N6A1274E

Legend
1. Aneroid compensator actuator
2. Full load set lever
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Quick Warm System (QWS) Malfunction

Check Exhaust Brake Unit

Check Intake Throttle

/

Is Exhaust No
Brake Magnetic Valve resistance
14+10Q ?

Yes

12 V or 24 V to Exhaust
Brake Magnetic Valve and check continuity.
ON: There is continuity between A port and B port.
OFF: Is port airtight -400 to -700mmHg(-53.3 to
-93.3kPa /-7.73 to -13.54psi)
or higher?
Yes

No

Check

wiring harness between Accel

SW and Magnetic Valve, and between

Magnetic Valve and
GND.

No

Yes

Is VSV
Intake Throttle resistance

37 ~ 44Q7 (for 12 Volt)
159 ~ 169Q7? (for 24 Volt

No

Yes

Apply 12V or 24 V
to VSV Intake Throttle and check continuity.
ON: There is continuity between A port and B port.
OFF: Is port airtight -350mmHg(-46.7kPa
[-6.77psi) or higher?

No

Yes

Check
wiring harness between ACCEL.
SW and VSV, and between VSV
and GND.

OK

NG

Remove
ACCEL.SW and check:
(1) When SW Rod is pushed in (Accel. off),
there is continuity between terminals.
(2) When SW /Rod is released (Accel. on),
there is no continuity
between terminals.

No

To (A)

Repair or replace

Repair or replace

Replace Magnetic »
Valve

Replace Magnetic »
Valve
Replace VSV »

Intake Throttle

Replace VSS
Intake Throttle

Repair harness r—b

Replace Accel
switch

N6A1676E
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End. Do Exhaust Brake and Intake

Return to
diagnostic
procedure
if necessary.

Throttle work properly?

Does
Exhaust Brake
work properly?

OK

Replace

Clutch

Switch

|‘
‘ Adjust SW Installation position. ‘
Does Exhaust Brake work OK
properly?
Check NG Does
wiring harness between Clutch Replace Exhaust Brake

Harness

and Accel switches.

Y

OK

work properly?

Adjust or
Replace

Exhaust Brake
work properly?2

NG

Check

Does
Exhaust Brake
work properly?2

Does
Exhaust Brake
work properly?

Does
Exhaust Brake
work properly?

wiring harness between SW and Replace
Exhaust Control Relay SW, Harness
d GND.
Check Reol
Exhaust Brake SW. eplace
Pull: On? Exhaust
Normal position: Off? Brake
Switch
Check
wiring harness between
Exhaust Brake SW and Replace
Clutch SW. Harness
Check Exhaust Replace
Brake Control Exhaust
Relay as a unit. Brake Control
Relay

Exhaust Brake
work properly?

<
+ End. Return to diagnostic
procedure if necessary.

N6A1276E
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Inspection

1. Exhaust Throttle Valve

Working Check
Actuate the exhaust brake with the engine idling
and make sure that you hear the valve strike on the
stopper.

Airtight Check
Apply a negative pressure of -53.3 — -93.3 kPa (-
400 — -700 mmHg/-7.73 — -13.54 psi) to the pow-
er chamber by means of a vacuum pump and
make sure of the smooth opening/closing of the ex-
haust brake valve.

N6A1248E

Apply a negative pressure of -86.7 — -93.3 kPa (-
650 — -700 mmHg/-12.57 — -13.54 psi) to the
power chamber using a vacuum pump and make
sure the average of measurements at Point A and
Point B of the clearance between valve and body is
as follows:

0.4 — 0.6 mm (0.016 — 0.024 in) (Minimum: 0.4
mm/0.016 in)

If the clearance is out of this range adjust with the
adjusting bolt.

N6A1249E

Legend
1. Power chamber
2. Adjust bolt
3. Valve
4. Close

2. Intake Throttle Valve
Working Check
Disconnect the vacuum hose from the actuator and
try to move the rod by hand, making sure of the
smooth move of the rod.

N6A1250E

Legend
1. Vacuum hose

3. Exhaust Brake Magnetic Valve
Inspection
Connect the magnetic valve connector terminal
No.1 and No.2 to (+) terminal and (-) terminal of
battery respectively, and check the continuity be-
tween the ports.
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M/V
OFF
ON

N6A1247E

Legend
A. Inlet (vacuum pump)
B. Outlet (unit)
C. EXH (air filter)

4. Accelerator Switch (2-pole connector type)
Inspection
1) Check the continuity between the switch con-
nector terminals.
2) Check the smooth move of the pushrod. If the
check result is abnormal, repair or replace the
pushrod.

Caution:
When measuring resistance with a circuit tester, be
careful not to damage or deform the terminals.

Connecticn pin

Switch position

Release push rod Omm®)
Push in Push rod

N6A1252E

Removal

1) Accelerator Switch
Disconnect the connector.

Loosen the lock nut.
Turn the switch to remove.

Reinstallation
To install, follow the removal procedure in reverse order:

1) Drive the threaded part of the switch until its
end surface becomes flush with that of the
bracket side of nut.

2) Tighten the lock nut.
Tightening torque: 1.3 N-m (0.13 kg-m/11.5
[b-in)

5. Thermosensor (Engine coolant temperature)
Soak the temperature sensitive part of a ther-
mosensor in the water, and while changing the wa-
ter temperature, make sure the resistance is
changed as the following graph shows:
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O A
B
—
N6A1254E Port A B
Volume Condition
Operation o——F——0
30
P \ Not Operation
10 \
7.0 ‘\
50 ‘\
3 \
. N
1 o \\ N6A1251E
1.0 \\
07 N
0.5 \‘
o N
L3
02 \\‘\
N
o 4 32 68 104 140 176 212 248
20} (@ {200 (¢0} (60} (80} {1000 {120)
2
N6A1255E

Legend
1. Resistance (kQ)
2. ECT °F (°C)

6. Vacuum Switching Valve; Intake Throttle
Inspection
Connect the vacuum switching valve connector
terminals No.1 and No.2 to (+) terminal and (-) ter-
minals of battery respectively, and check the conti-
nuity between the ports.

If the check result is abnormal, repair or replace the
valve.

Caution:
When measuring resistance with a circuit tester, be
careful not to damage or deform the terminals.
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Fast Idle Control Device (FICD) System Malfunction

Ignition "OFF" — "ON"

Does
FICD stop after its 18 sec.
working?

Check
Injection pump FICD actuator.
Does it work properly when
negative pressure is
applied?

OK

Is start
engine speed being
900rpm?

OK

Is V8V coil
resistance 37 - 44Q (for 12 Volt
159 - 169Q (for 24 Volt)

OK

hen negative
pressure is applied to VSV

-350mmHg(-46.7kPa /-6.77psi)
or higher?

OK

With
12 Vor 24 V applied
between VSV terminals, is there
continuity between
the ports?

OK

Check wiring
harness between V8V
and ECM, and VSV and
GND.

OK

negative pressure input port with 1G being on, is it

‘ Replace ECM.

-

Does ™ Yes ) Yes
FICD work with FICD work with
Yes A/C ON? 1 QWS ON?
No
Check and repair Check and repair
A/C-VSS Engine warming cut
wiring harness. Relay-VSV
wiring harness.
NG
NG
Adjust Engine speed I »
NG
Replace VSV >
NG
Replace VSV 3
NG Replace VSV I
NG
Repair or replace } »

A

End. Return to diagnostic
procedure if necessary.

J

N6A1677E
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Inspection Although there is leakage, it is no problem if the negative
Vacuum Switching Valve (VSV) pressure rises to -46.7 kPa (-350 mmHg / -6.77 psi) or
more.

Resistance Check

Check the resistance between the VSV connector termi-
nals using a circuit tester.

Cold Resistance

: 37 — 44 (Q) (for 12 Volt)

1159 — 169 (Q) (for 24 Volt)

N6A1266E

Caution:
When measuring resistance with a circuit tester, be
careful not to damage or deform the terminals.

NEA1264E Working Check
Apply powervoltage between the terminals, there is no
Legend problem if the negative pressure does not rise when ap-
1. 2 Pin plied to the input port.
2. Port
Connect the battery voltage between VSV connector 1
terminals and make sure of the continuity between the /
ports. &l @
o O
O .
q T
Q —0 0Q i @
3

N6A1289E
Legend
1. FICD actuator
2. Aneroid compensator actuator
N6A1265E

3. Full rod set lever
Airtight Check ] . o ] ]
Apply negative pressure to the negative pressure input 1. Diaphragm is built in the actuator, by which the in-
port as illustrated on the left. side of the actuator is divided into two, atmospheric

room and negative pressure room.
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-

N6A1273E

Legend
1. Vacuum chamber
2. Atmospheric chamber
3. Diaphragm

2. Fast Idle Control Device (FICD) actuator link is
connected to FICD lever, setting speed control le-
ver at a specified speed when FICD is at work at
the time of idling.

N6A1291E

Legend
1. Speed control lever
2. FICD actuator
3. FICD lever

3. The link of the actuator for the aneroid compensa-
tor is connected to full load set lever. The full load
set lever is connected to a U-lever. When the atmo-
spheric sensor built in Engine Control Module
(ECM) makes the actuator work, the full load set le-
ver and U-lever are rotated to a specified position

so that the control rack is drawn in the direction of
reducing fuel injection amount.

> o
l

N6A1274E

Legend
1. Aneroid compensator actuator
2. Full load set lever
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SPECIAL TOOLS

N6A1293E

Legend
1. PCMCIA card
2. RS232 loop back connector
3. SAE 16/19 adapter

4. DLC cable
5. TECH-2
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Tool Number /

lllustration Description / Remarks

5-8840-0366-0 (J 39200)
/ High Impedance Multi-

Eé; meter (Digital Voltmeter-
5, DVM)

5884003660

1. PCMCIA Card
2. RS232 Loop Back
3. SAE 16/19 Adapter
4. DLC Cable
5. TECH-2

N6A1295E

& 0len 5-8840-0279-0 (J 23738-
A) / Vacuum Pump with
Gauge

5884002790
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DIAGNOSIS (4HG1-T Only)

Strategy-Based Diagnostics

Strategy-Based Diagnostics

The strategy-based diagnostic is a uniform approach to
repair all Electrical/Electronic (E/E) systems. The diag-
nostic flow can always be used to resolve an E/E system
problem and is a starting point when repairs are neces-
sary. The following steps will instruct the technician how
to proceed with a diagnosis:

1. Verify the customer complaint.

» To verify the customer complaint, the techni-
cian should know the normal operation of the
system.

2. Perform preliminary checks.
» Conduct a thorough visual inspection.
* Review the service history.
» Detect unusual sounds or odors.

» Gather diagnostic trouble code information to
achieve an effective repair.

3. Check bulletins and other service information.
¢ This includes videos, newsletters, etc.

4. Refer to service information (manual) system
check (s).

+ “System checks” contain information on a sys-
tem that may not be supported by one or more
DTCs.

System checks verify proper operation of the
system. This will lead the technician in an orga-
nized approach to diagnostics.

5. Refer to service diagnostics.
Diagnostic Trouble Code (DTC) Stored

Follow the designated DTC chart exactly to make an ef-
fective repair.
No DTC

Select the symptom from the symptom tables.
Follow the diagnostic paths or suggestions to complete
the repair. You may refer to the applicable component/
system check in the system checks.
No Matchig Symptom
1. Analyze the complaint.
2. Develop a plan for diagnostics.
3. Utilize the wiring diagrams and the theory of oper-
ation.
Call technical assistance for similar cases where repair
history may be available. Combine technician knowl-
edge with efficient use of the available service informa-
tion.
Intermittents
Conditions that are not always present are called inter-
mittents. To resolve intermittents, perform the following
steps:
1. Evaluate the symptoms and the conditions de-
scribed by the customer.
2. Use a check sheet or other method to identify the
circuit or electrical system component.

3. Follow the suggestions for intermittent diagnosis
found in the service documentation.
No Trouble Found

This condition exists when the vehicle is found to oper-
ate normally. The condition described by the customer
may be normal. Verify the customer complaint against
another vehicle that is operating normally. The condition
may be intermittent. Verify the complaint under the con-
ditions described by the customer before releasing the
vehicle.

1. Re-examine the complaint When the Complaint
cannot be successfully found or isolated, a re-eval-
uation is necessary.

The complaint should be re-verified and could be
intermittent as defined in Intermittents, or could be
normal.

2. Repair and verify.
After isolating the cause, the repairs should be
made.

Validate for proper operation and verify that the
symptom has been corrected. This may involve
road testing or other methods to verify that the
complaint has been resolved under the following
conditions:

» Conditions noted by the customer.

» Ifa DTC was diagnosed, verify a repair by duplicat-
ing conditions present according to customer com-
plaint.

Verifying Vehicle Repair

Verification of the vehicle repair will be more compre-
hensive for vehicles with self diagnostic system diag-
nostics. Following a repair, the technician should
perform the following steps:

Important:

Follow the steps below when you verify repairs on self
diagnostic systems. Failure to follow these steps could
result in unnecessary repairs.

1. Review and record the Failure Records for the
DTC which has been diagnosed.

2. Clear the DTCs.

3. Operate the vehicle within conditions according to
customer complaint.

4. Monitor the Diagnostic Trouble Code (DTC) status
information for the specific DTC which has been di-
agnosed until the diagnostic test associated with
that DTC runs.
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GENERAL SERVICE INFORMATION

Visual/Physical Engine Compartment Inspection
Perform a careful visual and physical engine compart-
ment inspection when performing any diagnostic proce-
dure or diagnosing the cause of an emission test failure.
This can often lead to repairing a problem without further
steps. Use the following guidelines when performing a
visual/physical inspection:

* Inspection all vacuum hoses for punches, cuts, dis-
connects, and correct rouring.

* Inspect hoses that are difficult to see behind other
components.

* Inspect all wires in a engine compartment for prop-
er connections, burned or chafed spots, pinched
wires, contact with sharp edges or contact with hot
exhaust manifolds or pipes.

Basic Knowledge of Tools Required

Notice:
Lack of basic knowledge of this powertrain when per-
forming diagnostic procedures could result in an incor-
rect diagnosis or damage to powertrain components. Do
not attempt to diagnose a powertrain problem without
this basic knowledge.
A basic understanding of hand tools is necessary to ef-
fectively use this section of the Servise Manual
Self Diagnostic System Check
Self Diagnostic System should be checked as follows:
1. When Ignition key is turned from the “OFF” to the
“ON” position, make sure that Malfunction Indicator
Lamp (MIL) is lit for 0.3 — 0.8 sec.
2. Connect Scan Tool and check to see if MIL is al-
ways lit.
If so, Self Diagnostic System is normal.
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Troubleshooting
Caution taken in inspecting

1. Ininspecting system, write down Diagnostic Trouble Code (DTC) to be indicated.

(especially, when plural self-diagnosis codes are indicated.)

2. Before eliminating the indicated DTC by a memory clear switch, doubly inspect abnormal place as indicated in

DTC.
Inspection Procedure Flowchart (Diagnostic System Check)

( Inspect system )

4
’ Turn on starter switch ‘

. »

w /ﬁk\
~_ turn on?
~_ (0.3~8sec) /
Yes
A 4
Diag connector short ‘

Repair trouble section. | [
i L

system function well

* When engine does not start,
inspection fuel system
(mechanism trouble)

A 4
\ Release short circuit ‘

indicated)

Glow ind Lamp
continuously
lums on?
v / \
*Glow ind Lamp system trouble. DTC (for past trouble) is
*Power supply/earth trouble. < I%?S;EIS, Mo memorized or trouble newly
*ECM trouble. / developed.
\
’ Start engine ‘
/ ~
X X | ,/ Does cheok\ No
Repair trouble section. } Engine lamp - Trouble has developed.
del\e‘y/ T
D\ EE—
~.
h 4
Y, -
es Write down DTC (especially
A 4 when plural codes are

v

Turn off starter switch

v

Repair trouble section
(system) in accordance with

[ Y DTC list.
i Turn off starter switch ‘ T
[ v
I v 1 Clear memory I
( End ) l
Make sure that DTC is
eliminated.

N6A1297E

Notice:

Please note that some items of DTC may not be generated unless the engine is warmed up or unless the vehicle is

driven under load.

Self-diagnosis Functions

Memorization of diagnostic trouble code

The self-diagnosis code indicated will be memorized in
Electronically Erasable Programmable Read Only Mem-
ory (EEPROM) with in the Engine Control Module
(ECM).

Accordingly even if the starter switch turns off or the
ECM is removed from the vehicle, the memorized self-
diagnosis code will not be eliminated.

* Unless an elimination procedure is taken, the diagnos-
tic trouble code (DTC) will remain in memory. (The
memory will be eliminated only by a memory clear
switch.)

Elimination of diagnostic trouble code

The DTC memorized in the EEPROM with in the ECM
can be eliminated only by the operation of the memory
clear switch. The elimination method memory clear
switch will be described below:
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Turn OFF ignition switch.

Use 4.7kQ resistance and make short circuit on
memory clear switch.

Turn ON ignition switch. The indication lamp turn
on (lighting) continuously after three seconds
flashing the indication lamp.

Location of the Memory Clear Switch
Location of the Memory Clear Switch (Diagnosis Connector)

4.
5.

Turn OFF ignition switch.

Remove shortage resistance from memory clear
switch.

N6A1665E

Legend
A. Right-hand drive
B. Left-hand drive

C. Terminal assignment of diagnosis connector

1/2/3|/4/5/6/7|8
9 110(11[12(13(14(15/16

N6A1666E

NO TERMINAL NAME
DIAG CONTROL
CHECKER SIG

4,5 CHECKER GND

How to read flashing of the indicator lamp:

The two-digit diagnosis code flashes starting from ten’s
figure to indicate the diagnosis code.

Please read the diagnosis code from the flashing.

If the plural diagnosis codes are indicated, the same di-
agnosis code is flashed repeatedly in steps of three
times.

Please read it correctly.

Diagnostic Trouble Code (DTC) outputting is done
in decreasingly order of DTC number.

Indication is changed over on completion of output
DTC indication.

DTC indicator is stopped with diagnostic switch be-
ing off.

When there is no DTC output, -12+ is outputted in
normal DTC code.

After indicating 3 times pear 1 DTC, shift is con-
ducted to the next DTC. (After making a round, the
indications are repeated again.)

In case of the same diagnostic code, it is used 1
DTC (3 times indication.)
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Example Diagnosis Trouble Code Output

ON

OFF—

{For example} In case of indicate two digits figure “DTC22"

04 04 04

Unit;sec

1.2 04 04 04 3.2

J

Y
Figure of ten

AN v J
Figure of cne

N6A1299E

Legend

1. (For example) In case of indicate two digits figure

‘DTC22”

2. Figure of ten
3. Figure of one

Flashing of Indicator Lamp

N6A1667E

Legend
A. Right-hand

drive

B. Left-hand drive

C. Terminal assignment of diagnosis connector
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Diagnosis Trouble Code (DTC) List

DTC# TECH 2 STRING
21 Rack Sensor Circuit Low Voltage
22 Rack Sensor Circuit High Voltage
13 Engine Coolant Temperature (ECT) Sensor Circuit High Voltage
14 ECT Sensor Circuit Low Voltage
31 Exhaust Gas Recirculation (EGR) Vacuum Switching Valve (VSV) Solenoid Circuit Low Voltage
32 EGR VSV Solenoid Circuit High Voltage
52 Electronically Erasable Programmable Read Only Memory (EEPROM) Error
o Trouble . . s Return Judging
Error Classified Code Diagnostic Condition Condition Back Up Time
Normal 12 No other trouble code. Np history of this diagno- —
sis recorded
Rack Voltage 0.3V or
lower, Engine speed
Harness Open 600 — 900rpm, and
GND short 21 water  Temp. 0°C _ 3.52 sec
Rack (32°F) or higher are | When VSV: EGR
Sensor detected for 3 seconds | forward | Output stop.
running. normal Rack Learning valve: 0
+5V short .
Rack Sensor 22 SV or higher Rack Volt- 0.52 sec
age detected.
Power Voltage
Harness Open -79°C/-110°F  (390kQ)
g?;er +B short 13 lor lower, or 120°C/ :,’(\)’:A‘f:r 4 | VSV:EGR 0.52 sec
Senspor 248°F  (115k2) or | >N | Output stop. '
GND short 14 higher detected.
Harness Open . When
) 31 :
VSV | GND short Output TR Monitor forward | VSV EGR 1.57 sec
EGR Output stop.
+B short *32 normal
ECM Check when ECM is | When Trouble Code other than
EEPROM 52 started and when Trou- | forward 52 (EEPROM error) not
error ble Code is written. normal indicated.
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Location of Sensor and Switch

N6A1301E

Legend
1. Diagnosis connector (Left-hand drive)
2. ECM including atmospheric

3. Diagnosis connector (Right-hand drive)
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N6A1302E

Legend
1. EGR pipe 4. Rack sensor
2. Coolant temp sensor 5. Speed sensor

3. EGRvalve
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Parts Location

(H313W) 1HOIN YOLVIIAN! IHVHE HX3 'MO1D LS8

H313N 25-9 (L)
HJOLO3INNOD LHOHS MS HOLNTD 68-9 €2-9 40
8g¢-9 £-8 MS 1300V S.L-8
3aolag gg-r~ie-r \
L AV134 TOHLNOD INVHE LSNVYHXT S2-X

AV13H 1ND ONIWYVYM INIDNT 92-X
AV13d MOYD 0Z-X
JNIT 318ISNd €-14~1-14

WSV X08 AV13d

8-H ~ G-H
WO3 vez-8
WO3 gez-9
HOL1J33INNOJ LNIOr Zge-9

HOLO3INNOD LNIOT 62-9

Ad3llve

(2 "ON) WSV X08 AV13H

WSV X08 3sn4d

wosngs HOSN3S Yovd

a33ds €3
ON3 §/-3

MS H31HVIS

MS DivHa LSNVHX3 AVI3H DIVEE LSNVHX3I 8-X

(W) (GNY1IHL SS3TMOT19)
IVHLNAN ‘MS L1-3

N6A1678E
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Engine Control Module (ECM)
Appearance of ECM

A
M
8|9|10|11]12[13 14]
l11 12[13(14(15(16( |17]18|19|20| 21 22J l15 16]|17(18(19(20(21(22|(|23|24|25|26(27 (28|29 30J
N6A1304E
Legend
A. Detail of 30 pins connector 1. ECM

B. Detail of 22 pins connector 2. Name plate
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Chart of Engine Control Module (ECM) In-

put/Output C;’S:qi(:?r Connector name
Connector B-1 VSV:EGR
number Connector name B2 GLOW RELAY

A-1 CHECKER B-3 GLOW IND LAMP
A-2 Not used B-4 Not used
A-3 QOS (W/Glow only) B-5 Not used
A-4 Not used B-6 Not used
A-5 Not used B-7 THERMO -
A-6 RACK+ B-8 THERMO +
A-7 RACK SIG B-9 ENGINE -
A-8 BATTERY B-10 ENGINE +
A-9 IGKBY B-11 Not used
A-10 Not used B-12 Not used
A-11 Not used B13 Not used
A-12 Not used B-14 Not used
A-13 Not used B-15 Not used
A-14 Not used B-16 Not used
A-15 CHECKER GND B-17 Not used
A-16 DIAG B-18 STARTER
A-17 Not used B-19 EXH BRAKE
A-18 Not used B-20 Not used
A-19 Not used B-21 Not used
A-20 Not used B-22 Not used
A-21 RACK-
A-22 GND
A-23 Not used
A-24 Not used
A-25 Not used
A-26 Not used
A-27 Not used
A-28 Not used
A-29 Not used
A-30 Not used




EMISSION AND ELECTRICAL DIAGNOSIS 6E-161

Location of the Engine Control Module (ECM) Connector

21(22([|23]24|25|26|27|28|29 30’

N6A1305E

Legend
A. 30 pins connector (green)
B. 22 pins connector (green)

1. Engine control module (ECM)

Location of Data Link Connector (DLC)

N6A1665E

Legend
A. Right-hand drive
B. Left-hand drive

C. Terminal assignment of diagnosis connector




6E-162 EMISSION AND ELECTRICAL DIAGNOSIS

112/3/4/5/6/7|8
9 [10/11/12]1314/15/16

N6A1399E

NO TERMINAL NAME
DIAG CONTROL
CHECKER SIG

4,5 CHECKER GND




EMISSION AND ELECTRICAL DIAGNOSIS 6E-163

Engine Control Module (ECM) System Wiring Diagram
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Auxiliary Engine Control System (Equipped with Exhaust gas recirculation (EGR))

6E-164 EMISSION AND ELECTRICAL DIAGNOSIS
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EMISSION AND ELECTRICAL DIAGNOSIS 6E-165

Vacuum Switching Valve (VSV) Circuit (Equipped with Exhaust gas recirculation (EGR))
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Legend
1. Intake throttle chamber
2. Vacuum hose
3. Intake throttle valve
4. FICD valve

5. Vacuum Switching Valve
6. Vacuum source
7. EGR valve




6E-166 EMISSION AND ELECTRICAL DIAGNOSIS

Exhaust Brake Control

18
OFF
ifo&c
]l ON
o—0 4
OsT I:é:l F-21
2
| [ 13 | |5
% ® % ®
! )
@ [
|
~ 22 %
4 4
Hg ~[2]
X
T
- [ ] 8 6
% i 9 7
23 ] K|
\ B
10
14 12
N6A1310E
Legend
1. Batteries 13. Magnetic valve: Exhaust brake
2. Fusible link wire 14. Vacuum pump
3. Charge relay 15. Vacuum tank
4. Fuse 16. Vacuum chamber: Exhaust brake
5. Exhaust brake relay 17. Exhaust brake valve
6. Exhaust brake switch 18. Key switch
7. Indicator light 19. Vacuum chamber: Intake throttle
8. Diode 20. Intake throttle
9. Exhaust brake control relay 21. Magnetic valve intake throttle
10. Neutral switch 22. Generator (L)
11. Clutch switch 23. Starter relay coll

12. Accelerator switch




EMISSION AND ELECTRICAL DIAGNOSIS 6E-167

DTC-13 Engine Coolant Temperature (ECT) Sensor Circuit High Voltage

anNo
oIS

||F—¢vv»| ~AAM
o
W
S
(9]
s
C
o
m

g/4O8'0
4980

ECU :IECU

N6A1311E

Appearance of Water Temperature Sensor and Connector Pin Assignment
Connector Pin Assignment

Temperature Sensor

1

s

N6A1161E

NBA1160E Legend
1. To ECT sensor
Legend 2. 3 pin gray
1. 3 pin connector
2. Engine coolant temperature sensor




6E-168 EMISSION AND ELECTRICAL DIAGNOSIS

Connector No Signal
1 Thermistor for engine
2 Thermistor for engine
3 Thermistor for meter

Measure Resistance at Engine Coolant Temperature (ECT) Sensor

Caution:

When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.

liliz=dl

N6A1162E

Legend
1. Circuit tester

2. Remove engine wire harness

3. Engine coolant temperature sensor

4. Measure resistance between connector pin

Resistance value

Inspection Point Resistance | Temperature
Connector Pin No. Value on sensor Reference
3 pin Black 1«—>3 0 — Thermistor for ENGINE «<—— Thermistor for meter
1—>2 2.5 (kQ) 20°C (68°F) | Thermistor for ENGINE
247 (Q) 90°C (194°F)
1 «<— Body © — Thermistor for ENGINE «— Body
2+—>3 0 — Thermistor for ENGINE «—— Thermistor for meter
3 «<— Body 146.6 (QQ) 60°C (140°F) | Thermistor for meter ENGINE
2 <—> Body 0 — Thermistor for ECM «<—— Body
Notice:

Resistance value is difference according to the temperature of temperature sensor.




EMISSION AND ELECTRICAL DIAGNOSIS 6E-169

Step Action Value YES NO
1 Was the “Diagnostic system check” per- . Go to self diagnos-
formed? Go to Step 2 tic system check
1. Ignition “OFF”
2. Disconnectthe ECT sensor electrical con-
nector.
2 3. Jumper the ECT sensor signal circuit and —
the ECT sensor ground circuit together at
the ECT sensor harness connector.
Does indicate DTC 13? Go to Step 4 Goto Step 3
1. Ignition “OFF”
2. Jumper the ECT signal circuit at the ECT
3 sensor harness connector to chassis —
ground.
Does indicate DTC 13? Goto Step 5 Go to Step 6
Check four poor connection at the ECT sensor
4 and replace terminals if necessary. _
Did any terminals require replacement? Go to Step 10 Go to Step 8
1. Ignition “OFF”.
2. Disconnect the ECM, and check the ECT
sensor ground circuit for an open.
5 3. If the ECT sensor ground circuit is open, o
repair it as necessary.
Was the ECT sensor ground circuit open? Go to Step 10 Goto Step 7
1. Ignition “OFF”.
2. Disconnect the ECM, and check the ECT
sensor signal circuit for an open.
6 3. If the ECT signal circuit is open, repair it _
as necessary.
Was the ECT sensor signal circuit open? Go to Step 10 Goto Step 7
Check for poor sensor ground or ECT sensor
signal circuit terminal connection at the ECU
7 and replace terminal(s) if necessary. —
Did any of the terminals need to be replaced? Go to Step 10 Go to Step 9
1. Ignition “OFF”
8 2. Replace the ECT Sensor. —
Is the action complete? Go to Step 10 —
1. Replace the ECM.
9 J—
Is the action complete? Go to Step 10 —
1. Reconnect all the connectors removed.
10 2. Ignition “ON”, Engine “OFF” —
Does DTC 13 come normal condition? Go to Step 11 Go to Step 2
1 Is any current trouble other than DTC 13 dis- . Go to trouble code

played by indicator light?

section

Trouble code clear




6E-170 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-14 Engine Coolant Temperature (ECT) Sensor Circuit Low Voltage

||}——\/v\»—| ~AAA
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' |
ECU :IECU
N6A1315E
Appearance of Water Temperature Sensor and Connector Pin Assignment
Connector Pin Assignment
Temperature Sensor
1
/ |
2
2
N6A1161E

N6A1160E Legend

Legend
1. 3 pin connector
2. Engine coolant temperature sensor

1. To ECT sensor
2. 3 pin gray




EMISSION AND ELECTRICAL DIAGNOSIS 6E-171

Connector No Signal
1 Thermistor for engine
2 Thermistor for engine
3 Thermistor for meter

Measure Resistance at Engine Coolant Temperature (ECT) Sensor

Caution:
When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.

liliz=dl

N6A1162E
Legend
1. Circuit tester 3. Engine coolant temperature sensor
2. Remove engine wire harness 4. Measure resistance between connector pin
Resistance value
Inspection Point Resistance | Temperature
: Reference
Connector Pin No. Value on sensor
3 pin Black 1«—>3 0 — Thermistor for ENGINE «<—— Thermistor for meter
1—>2 2.5 (kQ) 20°C (68°F) | Thermistor for ENGINE
247 (Q) 90°C (194°F)
1 «<— Body 0 — Thermistor for ENGINE «— Body
2+—>3 0 — Thermistor for ENGINE «—— Thermistor for meter
3 «<— Body 146.6 (QQ) 60°C (140°F) | Thermistor for meter ENGINE
2 <—> Body 0 — Thermistor for ECM «<—— Body
Notice:

Resistance value is difference according to the temperature of temperature sensor.



6E-172 EMISSION AND ELECTRICAL DIAGNOSIS

Step Action Value YES NO
1 Was the “Diagnostic system check” per- . Go to self diagnos-
formed? Go to Step 2 tic system check
1. Memory DTC to ECM.
2. Clear DTC.
3. Ignition “OFF”
2 4. Disconnect the ECT sensor. _
5. Ignition “ON”, Engine “OFF”
Does indicate DTC 14? (Ignore DTC 13) Goto Step 3 Go to Step 6
1. Ignition “OFF”
2. Check Connector ECT Sensor Harness
3 for interterminal short. -
3. Repair if necessary.
Was ECT Sensor connector shorted? Goto Step 8 Go to Step 4
1. Ignition “OFF”
2. Check the ECM connector terminal short.
4 3. Repair if necessary. o
Was ECM terminal shorted? Go to Step 8 Goto Step 5
1. Disconnect the ECM.
2. Check if ECT sensor signal circuit for a
short to ground or a short to ground cir-
5 cuit. _
3. Repair if necessary.
Is ECT sensor signal circuit shorted to
ground? Goto Step 8 Goto Step 7
1. Ignition “OFF”
6 2. Replace the ECT Sensor. —
Is the action complete? Goto Step 8 —
1. Replace the ECM.
7 J—
Is the action complete? Goto Step 8 —
1. Reconnect all the connectors removed.
8 2. Ignition “ON”, Engine “OFF” _
Does DTC 14 come normal condition? Goto Step 9 Go to Step 2
9 Is any current trouble other than DTC 14 dis- . Go to trouble code
played by indicator light? section Trouble code clear




EMISSION AND ELECTRICAL DIAGNOSIS 6E-173

DTC-21 Rack Sensor Circuit Low Voltage

ECU:IECU
N6A1319E
Location of Rack Sensor Connector
© s
1 4
2 M ~
| Nllblelle
§§ ollo ]l o
N
N [0
AN |
N6A1320E
Legend
1. OSC (red) 3. GND (black)

2. MDL (white) 4. Rack sensor




6E-174 EMISSION AND ELECTRICAL DIAGNOSIS

Connector Name of Rack Sensor

N6A1321E

Notice:
Mark “ " on connector which is plugged, therefore,
should be confirmed to be played.

Relation Between Connector Number and Signal
Name

Connector Signal name Wire color
No
1 Rack sensor (OSC) R
2 Rack sensor (GND) w
4 Rack sensor (MDL) B




EMISSION AND ELECTRICAL DIAGNOSIS 6E-175

Step Action Value YES NO
1 Was the “Diagnostic system check” per- . Go to diagnostic
formed? Go to Step 2 system check
1. Check harness side power source circuit
and signal circuit for GND short.
2 2. Repair if necessary. —
Has DTC21 been corrected? Go to Step 10 Go to Step 3
Disconnect Sensor Connector.
Jumper RACK+ and RACK signal.
3 J—
Free from trouble now?
Ignore code 22. Go to Step 4 Go to Step 6
1. Apply 5V to RACK+ TERMINAL.
4 Measure RACK SIG Voltage. 09 —2.0V
(Idling speed)
Is RACK SIG VOLTAGE as specified? Goto Step 7 Goto Step 5
1. Check Rack Sensor Harness Signal Cir-
cuit and power source for GND short.
5 Check signal circuit for disconnect. .
2. Repair if necessary.
Free from trouble now? Go to Step 10 Goto Step 7
1. Check harness signal circuit and power
source circuit for disconnect.
6 2. Repair if necessary. -
Free from trouble now? Go to Step 10 Go to Step 9
1. Check the iron core of RACK Sensor for
damage, seizure, and wear.
7 2. After check, repair if necessary. —
Was there any trouble in the iron core (RACK
end) inside RACK Sensor? Go to Step 10 Go to Step 8
o 1. Replace the RACK Sensor.
Is the action complete? Go to Step 10 —
o 1. Replace the ECM.
Is the action complete? Go to Step 10 —
1. Reconnect all the connectors removed.
10 2. Ignition “ON”, Engine “OFF” —
Is DTC 21 all right under Scan Tool Check? Go to Step 11 Go to Step 2
1 Is any current trouble other than DTC 21 dis- . Go to trouble code

played by scan tool?

section

Trouble code clear




6E-176 EMISSION AND ELECTRICAL DIAGNOSIS

DTC-22 Rack Sensor Circuit High Voltage

ECU:IECU
N6A1319E
Location of Rack Sensor Connector
Qf i {
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N [ L
AN |
N6A1320E
Legend
1. OSC (red) 3. GND (black)

2. MDL (white)

4. Rack sensor




EMISSION AND ELECTRICAL DIAGNOSIS 6E-177

Connector Name of Rack Sensor

N6A1321E

Notice:

Mark “ " on connector which is plugged, therefore,
should be confirmed to be played.

Relation Between Connector Number and Signal

Name
Connector Signal name Wire color
No
1 Rack sensor (OSC) R
2 Rack sensor (GND) B
4 Rack sensor (MDL) w




6E-178 EMISSION AND ELECTRICAL DIAGNOSIS

Step

Action

Value

YES

NO

1

Was the “Diagnostic system check” per-
formed?

Go to Step 2

Go to diagnostic
system check

Remove Sensor Connector.

Has DTC22 been corrected? (Ignore DTC 21)

Goto Step 3

Goto Step 7

1. Jumper Harness signal Terminal and
GND terminal at the Sensor side of Con-
nector.

2. Ignition “ON”
Has DTC22 been corrected?

Go to Step 4

Go to Step 5

1. Check the Sensor Connector for inter ter-
minal short.
After check, repair if necessary.

Was Connector Terminal shorted?

Go to Step 12

Go to Step 6

1. Check the GND Circuit for disconnect.
After check, repair if necessary.

Is GND circuit disconnect?

Go to Step 12

Go to Step 11

1. Check the Sensor Harness signal circuit
and power source circuit for short.
After check, repair if necessary.

Was Harness shorted?

Go to Step 12

Go to Step 8

1. Check the Harness signal circuit and pow-
er source for short.
After check, repair if necessary.

Was Harness shorted?

Go to Step 12

Go to Step 11

1. Apply 5V to RACK+ TERMINAL.
2. Measure RACK SIG Voltage.

Is RACK SIG VOLTAGE as specified?

0.9 —2.0v
(Idling speed)

Go to Step 9

Go to Step 10

1. Check the iron core of RACK Sensor for
damage, seizure, and wear.

2. After check, repair if necessary.

Was there any trouble in the iron core(RACK
end) inside RACK Sensor?

Go to Step 12

Go to Step 11

10

Replace the RACK Sensor.

Is the action complete?

Go to Step 12

11

Replace the ECM.

Is the action complete?

Go to Step 12

12

1. Reconnect all the connectors removed.
2. Ignition “ON”, Engine “OFF”

Is DTC22 all right under Scan Tool Check?

Go to Step 13

Go to Step 2

13

Is any current trouble other than DTC 22 dis-
played by indicator light?

Go to trouble code
section

Trouble code clear




EMISSION AND ELECTRICAL DIAGNOSIS 6E-179

DTC-31 Exhaust Gas Recirculation (EGR) Vacuum Switching Valve (VSV) Solenoid Control
Low Voltage
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6E-180 EMISSION AND ELECTRICAL DIAGNOSIS

Appearance of Vacuum Switching Valve (VSV): VSV: EGR Connector
Exhaust Gas Recirculation (EGR) Connector

VSV: EGR
—1
~ ™
\_ J
N6A1327E
NBA1264E Connector No Signal
1 GND
Legend
1. 2pin 2 SIG
2. Port
Measure Resistance at VSV: EGR
Caution:
When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.
NS
-
1
\ A
=~ -
[\ —=
SE
G|
] L
[N s
—¥
3
N6A1328E
Legend
1. Circuit tester 3. Measure resistance between connector pin

2. Remove VSV wire harness




EMISSION AND ELECTRICAL DIAGNOSIS

6E-181

Resistance value

Inspection Point

Resistance Value

Connector

Pin No. (k)

Reference

2 pin Black

21 37 to 44 (for 12 volt)

159 to 169 (for 24 volt)

SIG «— GND

1 «<— Body o)

SIG «— Body

Notice:

Resistance value is difference according to the engine temperature (condition of engine warming up).

Step

Action

Value

YES

NO

1 Was

formed?

the “Diagnostic system check” per-

Go to Step 2

Go to diagnostic

system check

1.
2.

3.
4.

Does the DVM read the following value?

Ignition “OFF”.

Disconnect the VSV from the wiring har-
ness connector.

Ignition “ON” Engine “OFF”.

Using the Digital Voltmeter (DVM), check
for voltage on the “Power supply side ter-
minal” of the VSV harness connector.

12 Volt or 24
Volt

Go to Step 4

Go to Step 3

1.

2.

Has DTC 31 been corrected?

Check the suspect circuit between the
VSV connector and “Engine Ignition”.
Fuse for the following condition.

* A short to ground
* An open circuit
Repair if necessary.

Go to Step 8

4 | VsV

Using the DVM, check the resistance of the

Does the DVM read the following Value?

37 — 44Q
159 — 169Q

Go to Step 5

Go to Step 6

1.
2.

3.

4.

Has DTC 31 been corrected?

Ignition “OFF”
Disconnect the ECM connector from
ECM.

Check the VSV circuit between the ECU
and VSV connector.

* A short to ground
* An open circuit
Repair if necessary.

Go to Step 8

Goto Step 7

Replace the VSV.

Is the action complete?

Go to Step 8

Replace the ECM.

Is the action complete?

Go to Step 8

1.
8 2.

Does DTC 31 come normal condition?

Reconnect all the connectors removed.
Ignition “ON”, Engine “OFF”.

Goto Step 9

Go to Step 2




6E-182 EMISSION AND ELECTRICAL DIAGNOSIS

Step Action Value YES NO
9 Is any current trouble other than DTC 31 dis- . Go to trouble code
played by indicator light? section Trouble code clear

DTC-32 Exhaust Gas Recirculation (EGR) Vacuum Switching Valve (VSV) Solenoid Control
High Voltage
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EMISSION AND ELECTRICAL DIAGNOSIS 6E-183

Appearance of Vacuum Switching Valve (VSV): VSV: EGR Connector
Exhaust Gas Recirculation (EGR) Connector

VSV: EGR
—1
~ ™
\_ J
N6A1327E
NBA1264E Connector No Signal
1 GND
Legend
1. 2pin 2 SIG
2. Port
Measure Resistance at VSV: EGR
Caution:
When measuring resistance with a circuit tester, be careful not to damage or deform the terminals.
NS
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=~ -
[\ —=
SE
G|
] L ch
[N s
—¥
3
N6A1328E
Legend
1. Circuit tester 3. Measure resistance between connector pin

2. Remove VSV wire harness




6E-184 EMISSION AND ELECTRICAL DIAGNOSIS

Resistance value

Inspection Point Resistance Value Reference
Connector Pin No. (k)
2 pin Black 21 37 to 44 (for 12 volt)
159 to 169 (for 24 volt) | > C < GND
1 <— Body ) SIG «— Body
Notice:

Resistance value is difference according to the engine temperature (condition of engine warming up).

Step Action Value YES NO
1 Was the “Diagnostic system check” per- . Go to diagnostic
formed? Go to Step 2 system check
Using the DVM, check the resistance of the
5 VSV. 37 — 44Q
159 — 169Q
Does the DVM read the following Value? Goto Step 3 Go to Step 4
1. lIgnition “OFF”.
2. Disconnect the ECM connector from
ECM.
3 3. Check the short to voltage of VSV circuit —
between the ECM and VSV connector.
4. Repair if necessary.
Has DTC 32 been corrected? Go to Step 6 Go to Step 5
A Replace the VSV.
Is the action complete? Go to Step 6 —
Replace the ECM.
5 J—
Is the action complete? Go to Step 6 —
1. Reconnect all the connectors removed.
6 2. Ignition “ON”, Engine “OFF”. —
Does DTC 32 come normal condition? Goto Step 7 Go to Step 2
7 Is any current trouble other than DTC 32 dis- . Go to trouble code
played by indicator light? section Trouble code clear




EMISSION AND ELECTRICAL DIAGNOSIS 6E-185

DTC-41 Quick On Start (QOS) Relay Control Circuit Low Voltage
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6E-186 EMISSION AND ELECTRICAL DIAGNOSIS

Location of Relay

I N
N
X-18 X-19 X-20
| N
X22 | Ix23| |x-24| |x25| |x26| |x-27| |x-28 - ]
L1
S -
N6A1184E
Legend
1. Relay box (Installed on the left side rear of the
cab)
NO RELAY NAME
X-20 | Glow plug
X-21 Starter

X-22 Marker lamp

X-23 | Rear fog

X-24 | AIC COMP, 4WD ind. lamp

X-25 Exh, Brake control

X-26 | CSD, A/C ON SIGNAL

X-27 Condenser fan

X-28 Exh. Brake cut




EMISSION AND ELECTRICAL DIAGNOSIS 6E-187

Inspection for prestroke power cut relay

A
N6A1215E
N6A1214E
Legend
A. QOS relay
Resistance value
Inspection Point Resistance Reference
Inspection 45 23 (Q) (for 12 volt)
relay unit 100 () (for 24 volt)
2—>3 o0 Not be supplied electricity to coil
Below 0.5 (Q) Be supplied electricity to coil




6E-188 EMISSION AND ELECTRICAL DIAGNOSIS

Step Action Value YES NO
1 Was the “Diagnostic system check” per- . Go to diagnostic
formed? Go to Step 2 system check
1. Ignition “OFF”
2. Disconnect the Relay from the Relay box
connector.
3. Ignition “ON” Engine “OFF”
2 | 4. Using the Digital Voltmeter (DVM), check | 12 V\‘;'tlfr 24
for voltage on the “Power supply side ter- 0
minal” terminal of the Relay Box Connec-
tor.
Does the DVM read the following value? Go to Step 4 Go to Step 3
1. Check the suspect circuit between the
Relay connector.
Fuse for the following condition.
3 * A short to ground o
* An open circuit
2. Repair if necessary.
Has DTC 41 been corrected? Go to Step 8 —
Using the DVM, check the resistance of inter | 23Q (for 12
4 “4” “5” Relay terminal. Volt)
. 100Q (for 24
Does the DVM read the following Value? Volt) Go to Step 5 Go to Step 6
1. Ignition “OFF”
2. Disconnect the ECM connector from
ECM.
3. Check the Relay circuit between the ECU
5 and Relay connector. .
* A short to ground
* An open circuit
4. Repair if necessary.
Has DTC 41 been corrected? Goto Step 8 Goto Step 7
6 Replace the Relay.
Is the action complete? Goto Step 8 —
. Replace the ECM.
Is the action complete? Goto Step 8 —
1. Reconnect all the connectors removed.
8 2. Ignition “ON”, Engine “OFF” —
Does DTC 41 come normal condition? Goto Step 9 Go to Step 2
9 Is any current trouble other than DTC 41 dis- . Go to trouble code
played by indicator light? section Trouble code clear
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DTC-42 Quick On Start (QOS) Relay Control Circuit High Voltage

10A
¢ B0A
E FUSE
ECU: IECU
{FREEZER A/C COMP]
|COMR !
! |
.
| '
! |
| '
' |
1
‘ |~ AIC ONLY
! |
1
\ VSVIFICD |
1 —
™ "GLOWPLUG, " "N. E)Tl_lo_—;_
| |
£ i
5 |IGLOW RELAY AL.GLOW L\
S I — oA " O W/GLOWONLY
| ooswelow|
i oY |y, |
1
| |
| = I [éﬂ
.
S o1 | VSVEGR  osRw VSVEGR
GLOW IND LAMP
{MALFUNCTION INDICATOR LAMP)
B3 @
0.30/L

N6A1337E
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Location of Relay

I N
N
X-18 X-19 X-20
| N
X22 | Ix23| |x-24| |x25| |x26| |x-27| |x-28 - ]
L1
S -
N6A1184E
Legend
1. Relay box (Installed on the left side rear of the
cab)
NO RELAY NAME
X-20 | Glow plug
X-21 Starter

X-22 Marker lamp

X-23 | Rear fog

X-24 | AIC COMP, 4WD ind. lamp

X-25 Exh, Brake control

X-26 | CSD, A/C ON SIGNAL

X-27 Condenser fan

X-28 Exh. Brake cut
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Inspection for Quick On Start (QOS) power cut
relay

A
N6A1215E
NBA1214E Legend
A. QOS relay
Legend
A. QOS relay
Resistance value
Inspection Point Resistance Reference
Inspection 45 23 (Q) (for 12 volt)
relay unit 100 (Q) (for 24 volt)
2<—>3 o0 Not be supplied electricity to coil
Below 0.5 (Q) Be supplied electricity to coil
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Step Action Value YES NO
1 Was the “Diagnostic system check” per- . Go to diagnostic
formed? Go to Step 2 system check
Using the DVM, check the resistance between | 23Q (for 12
5 terminal number 4 and 5 of the Relay. 1oog\§czlftgr o
Does the DVM read the following Value? Volt) Go to Step 3 Go to Step 4
1. Ignition “OFF”
2. Disconnect the ECM connector from
ECM.
3 3. Check the short to voltage of Relay circuit —
between the ECM and Relay connector
4. Repair if necessary.
Has DTC 42 been corrected? Go to Step 6 Go to Step 5
Replace the Relay.
‘ Is the action complete? - Go to Step 6 —
Replace the ECM.
° Is the action complete? - Goto Step 6 —
1. Reconnect all the connectors removed.
6 2. Ignition “ON”, Engine “OFF” —
Does DTC 42 come normal condition? Goto Step 7 Go to Step 2
7 Is any curren_t troub_le other than DTC 42 dis- . Goto trouple code
played by indicator light? section Trouble code clear

DTC-52 Electronically Erasable Programmable Read Only Memory (EEPROM) Error

Step Action Value YES NO

y Was the “Diagnostic system check” per- . Go to diagnostic
formed? Go to Step 2 system check
Replace the ECM.

2 Is the action complete? a Goto Step 3 —

1. Reconnect all the connectors removed.

3 2. Ignition “ON”, Engine “OFF” —
Is DTC 52 all right under Scan Tool Check? Go to Step 4 Go to Step 2

4 Is any curlren't troub_le other than DTC 52 dis- . Goto trouple code
played by indicator light? section Trouble code clear
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WITHOUT DIAGNOSIS TROUBLE CODE

Introduction

If there occurs a malfunction although no Diagnostic
Trouble Code (DTC) is generated, then inspect and re-
pair the system in accordance with the flowcharts given
on the following pages.

When a Diagnostic Trouble Code (DTC) is produced, in-
spect and repair system with reference to “EMISSION
AND ELECTRICAL DIAGNOSIS”
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Startup Failure (Quick On Start (QOS) only)

‘ Start up failure check l

NG
Does starter rotate?

OK

NG

Check engine stop
lever for normal return?

OK

Check fuel system for NG
fuel shortage or clogging.
OK
Is any NG

current trouble other
han DTC 41 or DTC 42 displayed
by scan tool?

OK

Has air been bled NG
within specification?
OK
) NG
Check air cleaner for
clogging.
OK
Not within
Is fuel used within specification

specification?

Within specification

o NG
Is static timing
within specification?
OK
NG

Check injection nozzle
for abnormality.

oK
To (A).

Check starter and its related
parts for abnormality.

o Starter (main body)

* Starter relay

* Wiring etc.

Adjust return margin or
replace cable.

A 4

Replenish fuel or repair
fuel system.

Y

Repair by referring DTC 41
or DTC 42 section.

A 4

Bleed air.

Replace air cleaner.

Replace fuel.

Adjust static timing.

Replace nozzle.

End. Return to diagnostic
procedure if necessary.

| e |

N6A1341E
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(A)

See Notice.

Replace normal ECM System corrected

with checking ECM.

#i Replace ECM.

System not corrected

System corrected

Replace injection pump.

System not corrected

Check engine for abnormality
and repair it if necessary.

« Piston ring breakage/wear

* Cylinder liner wear etc.

< A
)

h 4
[ End. Return to diagnostic J

procedure if necessary.

N6A1342E

Notice:
The condition of the system in which the malfunction has occurred should be checked by making comparisons be-
tween the vehicle Engine Control Module (ECM) and the checking ECM.
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Black Smoke (Excessive)

‘ "Black smoke (excessive)" check ‘

[

Replace air cleaner.

}—

Check air cleaner
for clogging

OK Not within

specification

Is fuel used

Replace air cleaner.

N

within specification?

Within specification

Adjust static timing.

E——

Is static timing NG
within specification?

OK

Go to DTC section.

e

Does DTC light?

No

*1

Check EGR valve
for normal operation.

Go to EGR Diag. chart.

]

Check

Aneroid compensator for

Go to Aneroid compensator chart. }—)

ormal operation.

OK
Check

Exhaust Brake system.
« Insufficient return

Repair or Replace faulty parts. ’—-)

» Exhaust pipe plugged

OK

Go to QWS Diag. Chart.

o

Check QWS for
normal operation.

OK

Check NG

turbo system for abnormality.
* Metal seizure etc.

Repair or replace
turbo system.

See Notice.

System

Replace
normal ECM with
checking ECM.

corrected

Replace ECM.

}____

To (A)

Y

End. Return to diagnostic
procedure if necessary.

)

N6A1343E
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(A)

Check nozzle
for abnormality.

>I Replace nozzle.

System corrected

Replace injection pump.

System not corrected

Check engine for abnormality and
repair it if necessary.

* Piston ring breakage/wear

* Cylinder liner wear

* Cam shaft wear

* Poor valve clearance etc.

Y
[ End. Return to diagnostic WA

procedure if necessary.

N6A1344E

Notice:
The condition of the system in which the malfunction has occurred should be checked by making comparisons be-
tween the vehicle Engine Control Module (ECM) and the checking ECM.

Refer to a trouble code for a supplier’s check, if available.
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Lack of Power

"Lack of power" check

Not within

specification

Is fuel used

within specification? Replace fuel.

Within specification

Check air cleaner NG

for clogging.

Replace air cleaner.

OK

Check
each filter for abnormality.

NG

* Pre-filter Clean filter or replace.

* Gauze filter
* Fuel filter

Yes
Does DTC code Light? Go to DTC code section.

No

NG

Check EGR valve for

f Go to EGR Diag. chart.
normal operation.

OK

Check

Exhaust Brake system. NG

« Insufficient return

Repair or Replace faulty parts.

* Exhaust pipe plugged

OK
NG

Check QWS for

’ Go to QWS Diag Chart.
normal operation.

To (A).

A B |

To (B).

N6A1345E
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Check

exhaust brake system
for abnormality.

« Insufficient return

+ Exhaust pipe plugged

NG

. A

Repair or replace
faulty parts.

Check nozzle
for abnormality.

NG N
> Replace nozzle. }—P

See Notice.

Replace normal ECM
with checking ECM.

System corrected ‘
‘ Replace ECM. ‘

System not corrected

System corrected

Replace injection pump.

System not corrected

Check engine for abnormality and
repair it if necessary.

« Cylinder liner wear

« Valve clearance

« Valve spring etc.

<
)

A

End. Return to diagnostic
procedure if necessary.

N6A1346E

Notice:

The condition of the system in which the malfunction has occurred should be checked by making comparisons be-
tween the vehicle Engine Control Module (ECM) and the checking ECM.
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Exhaust Brake Malfunction (Exhaust Brake only)

NG -
Check Exhaust Brake Unit Repair or Replace | —
Exhaust Brake unit

OK

NG ;
Repair or Replace
Check Intake Throttle Intake Throttle >

OK

Is Exhaust
Brake Magnetic Valve resistance
14+10Q ? (for 12 V)
54+10Q? (for 24 V

No Replace
Magnetic Valve

12V to Exhaust Brake
Magnetic Valve and check continuity
ON: There is continuity between A port and B port.
OFF: Is port airtight -400 to -700mmHg(-53.3 to
-93.3kPa /-7.73 to -13.54psi
or higher?

Yes

No Replace N

Magnetic Valve

Check
wiring harness between ACCEL.
SW and Magnetic
Valve

OK

NG -

Is VSV
Intake Throttle resistance
37 - 44Q7 (for 12 V)
159 - 16907 (for 24V

No Replace VSV N
Intake Throttle

Yes

Apply 12V to
VSV Intake Throttle and check continuity.
ON: There is continuity between A port and B port.
OFF: Is port airtight -350mmHg(-46.7kPa
[-6.77psi) or higher?

ReplaceV8V >
Intake Throttle

Yes

Check
wiring harness between ACCEL.SW
and VSV, and between VSV
and GND.

OK

NG

Repair Harness

Remove

ACCEL.SW and check:

(1) When SW Rod is pushed in (Accel off),
there is continuity between terminals.

2) When Rod is released (Accel.on), there

is ho continuity between

terminals.

No

Replace
Accel switch

Yes

Adjust the installation position
of ACCEL switch.

¢ v

To (A) To (B)

N6A1679E
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End.
Return to
diagnostic
procedure
if necessary.

Do Exhaust Brake and Intake

A

Throttle work properly?

‘ Adjust SW Installation position. ‘

Does Exhaust Brake work

properly?

Check

Repl Does
éﬁiﬁe Exhaust Brake oK
Switch work properly?
“
OK
>
Does
NG Replace OK

wiring harness between Clutch
and Accel switches.

Harness

Exhaust Brake
work properly2

Adjust or
Replace

Does
Exhaust Brake
work properly?

Does
Exhaust Brake
work properly?2

Does
Exhaust Brake
work properly?

Does
Exhaust Brake
work properly?

Check
wiring harness between SW and Replace
Exhaust Control Relay SW, Harness
and GND.
OK
Check Reol
Exhaust Brake SW. eplace
Pull: On? Exhaust
Normal position: Off? Brake
Switch
Check
wiring harness between
Exhaust Brake SW and Replace
Clutch SW. Harness
Check Exhaust Replace
Brake Control Exhaust
Relay as a unit. Brake Control
Relay

Does
Exhaust Brake
work properly?

End. Return to diagnostic
procedure if necessatry.

N6A1348E
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EMISSION AND ELECTRICAL DIAGNOSIS

Check

wiring harness between Relay
and +B, and between Relay and

Repair
Harness

Neutral SW.

Does
Exhaust Brake
work properly?2

Check Exhaust Brake
Control Relay as a unit

Replace
Relay

Exhaust Brake
work properly?

Check wiring
harness between

Exhaust Brake Relay and
Charge Relay, Exhaust Brake
Relay and Exhaust Brake

Repair
Harness

Switch, and Exhaust Brake
Relay and +B.

Does
Exhaust Brake
work properly?2

OK

Does OK

Check Charge Relay as a unit.

Replace

Exhaust Brake
work properly?

Charge Relay

Check

NG

wiring harness between
Charge Relay and +B, and
Charge Relay and

Repair
Harness

Exhaust Brake

work properly?

ACGL.

End. Return to diagnostic \

Return to Next

procedure if necessary.

(

* Repair of wiring harness includes diode check.
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Inspection

1. Exhaust Brake Magnetic Valve
Inspection
Connect the magnetic valve connector terminal
No.1 and No.2 to (+) terminal and (-) terminal of
battery, respectively, and check the continuity be-
tween the ports.

Caution:
When measuring resistance with a circuit tester, be
careful not to damage or deform the terminals.

M/V
OFF
ON

N6A1247E

Legend
A. Inlet (Vacuum pump)
B. Outlet (unit)
C. EXH (air filter)

2. Exhaust Throttle Valve
Working Check
Actuate the exhaust brake with the engine idling
and make sure that you hear the valve strike on the
stopper.

N6A1248E

Airtight Check
Apply a negative pressure of 53.3 — 93.3 kPa (400
— 700 mmHg/7.73 — 13.54 psi) to the power
chamber by means of a vacuum pump and make
sure of the smooth opening/closing of the exhaust
brake valve.

N6A1249E

Legend
1. Power chamber
2. Adjust bolt
3. Valve
4. Close

Apply a negative pressure of 86.7 — 93.3 kPa (650
— 700 mmHg/12.57 — 13.54 psi) to the power
chamber using a vacuum pump and make sure the
average of measurements at Point A and Point B
of the clearance between valve and body is as fol-
lows:

0.4 — 0.6 mm (0.016 — 0.024 in) (Minimum: 0.4
mm/0.016 in)

If the clearance is out of this range, adjust with the
adjusting bolt.
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A
u B
—
N6A1250E Port A B

Volume Condition

Legend Operation o———0O
1. Vacuum hose

Not Operaticn

3. Intake Throttle Valve
Working Check
Disconnect the vacuum hose from the actuator and
try to move the rod by hand, making sure of the
smooth move of the rod.

N6A1251E
4. EXHAUST GAS RECIRCULATION (EGR) SYS-
TEM MALFUNCTION4. Vacuum Switching Valve; 5. Accelerator Switch (2-pole connector type)
Intake Throttle Inspection
Inspection 1) Check the continuity between the switch con-
Connect the vacuum switching valve connector nector terminals.

terminals No.1 and No.2 to (+) terminal and (-) ter-

minals of battery, respectively, and check the con-

tinuity between the ports.

If the check result is abnormal, repair or replace the

valve. 2) Check the smooth move of the pushrod. If the
check result is abnormal, repair or replace the
pushrod.

Caution:
When measuring resistance with a circuit tester, be
careful not to damage or deform the terminals.
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Connecticn pin

Switch position

Release push rod Oum®)

Push in Push rod

N6A1252E

Removal
1) Accelerator Switch
Disconnect the connector.
Loosen the lock nut.
Turn the switch to remove.
Reinstallation
To install, follow the removal procedure in reverse
order:

1) Drive the threaded part of the switch until its
end surface becomes flush with that of the
bracket side of nut.

2) Tighten the lock nut.

Tighten:
* Lock nutto 1.3 N-m (0.13 kg-m/11.5 lb-in)
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Exhaust Gas Recirculation (EGR) System Malfunction

When negative
pressure (-100 +20mmHg
/-13.3 £2.7kPa /-1.93 +0.39psi)is applied
to EGR Valve, does the rod work
properly?

OK

NG

Measure
VSV Coil resistance.
37 =44(for 12 V), 159 +169(for 24 V)
at 68°F(20°C)

No

Yes

Is there
continuity between the ports
with ECT SENSOR 167°F(75°C) or
higher and Engine Speed
2,000 rpm?

No

Yes

With ignition off, is the
VSV negative input pressure port airtight
-350mmHg(-46.7kPa /-6.77psi)?

No

Yes
NG

Replace EGR VALVE ‘7

Replace VSV ’—b

Replace VSV ]—b

Replace VSV

o

Check wiring harness.

OK

Measure
RACK Sensor voltage:
3+1V (MDL-GND)
Maximum value, when repeat acceleration “ON”
and “OFF” during comes engine maximum
revolution on vehicle stop but
engine running
condition,

No

Yes
NG

Replace harness

T

Replace RACK Sensor )—}

Check wiring harness

See: ECT Sensor
Resistance CHART. OK

Is the
resistance ECT sensor
2.5kQ) 68°F (20°C)?

NG

OK
NG

T

Replace harness

.

Replace ECT Sensor

Check wiring harness
OK
l Replace ECM. ‘

v

Replace harness ”*"

End. Return to diagnostic L
procedure if necessary. |‘

N6A1680E
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Inspection

1. Thermosensor (Engine coolant temperature)
Soak the temperature sensitive part of a ther-
mosensor in the water, and while changing the wa-
ter temperature, make sure the resistance is
changed as the following graph shows:

N6A1254E

0

20 \

7.0 AN
5.0 AN

0.2

05 N

03 \

N

4 32 68 104 140 16 212 248
200 @ 200 @0} (8O} @®0} (W00 {120)

2

0.1

N6A1255E

Legend
1. Resistance (kQ)
2. ECT °F (°C)

2. Vacuum Switching Valve (VSV)
Resistance Check
Check the resistance between the VSV connector
terminals using a circuit tester.

Cold Resistance
: 37 — 44 (Q) (for 12 volt model)
: 159 — 169 (Q) (for 24 volt model)

N6A1264E

Legend
1. 2Pin
2. Port

Connect battery voltage between VSV connector
terminals and make sure of the continuity between
the ports.

N6A1265E

Airtight Check
Apply negative pressure to the negative pressure
input port as illustrated on the left.
Although there is leakage, it is no problem if the
negative pressure rises to -46.7 kPa (-350 mmHg /
-6.77 psi) or more.
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N6A1266E

Working Check
Apply powervoltage between the terminals, there
is no problem if the negative pressure does not rise
when applied to the input port.

Caution:
When measuring resistance with a circuit tester, be
careful not to damage or deform the terminals.

3. Exhaust Gas Recirculation (EGR) Valve
With negative pressure applied to the diaphragm
chamber, make sure that the valve is smoothly ac-
tuated to make the area between (1) and (2) venti-
lated.

Startup: About -13.3 + 2.7 kPa (-100 £ 20 mmHg /
-1.93 +£ 0.39 psi)

N6A1362E

Check to see if EGR valve is normally actuated un-
der the following conditions:

Engine coolant temp.: 80°C (176°F) or higher
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SPECIAL TOOLS

Tool Number /

lllustration Description / Remarks

5-8840-0366-0 (J 39200)
/ High Impedance Multi-

‘ meter (Digital Voltmeter-
a2 DVM)

5884003660

& 0len 5-8840-0279-0 (J 23738-
A) / Vacuum Pump with
Gauge

5884002790
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