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18T CROSSMEMBER

RTW30ASH000201

LIFTING POINT; FRONT
4x2 model

e When using floor jack, lift the center of 1st cross member.

4x4 model

e When using floor jack, lift the center of front axle case.

SUPPORTABLE POINT; FRONT

e Position the chassis stands at the bottom of the frame side
member, backward of front wheel.

LIFTING POINT; REAR

o When using floor jack, lift the center of rear axle case.

SUPPORTABLE POINT; REAR

e Position the chassis stands at the bottom of the frame side
member, forward of the rear wheel.
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[+ [+] DISASSEMBLY AND REASSEMBLY

This illustration is based on RHD model

Disassembly Steps

1.
. Packing cooler inlet

. Seal FOD cooler

. Filter cover assembly
. Air filter

. Electronic thermostat
. Clip heater

. Attaching screws

. Case : cooler upper
10.
11.
12.
13.
14.
15.

0 NOoO Ok~ WN

Packing cooler outlet

Case : cooler lower

Insulator : case lower

Drain hose

Packing drain

Evaporator assembly W/Expansion valve
Grommet : A/C pipe

RTW710MF000901

Reassembly Steps

15.
14.
13.
12.
11.
10.

©
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Grommet : A/C pipe

Evaporator assembly W/Expansion valve
Packing drain

Drain hose

Insulator : case lower

Case : cooler lower

. Case : cooler upper

. Attaching screws

. Clip heater

. Electronic thermostat
. Air filter

. Filter cover assembly
. Seal FOD cooler

. Packing cooler inlet

. Packing cooler outlet

>



BACK TO CHAPTER INDEX ISUZU KB P190 2007
TO MODEL INDEX

< 6C - 36 FUEL SYSTEM )

Nozzle tester 4. Set the nozzle holder to the nozzle tester and check
first nozzle opening pressure, spray condition, seat oil
tightness and each part for oil leaks.

5. When replacing the nozzle, replace the nozzle, lift
piece, pins and spacer as a set with the nozzle service
kit.

CAUTION:

Pre-lift will not be as specified if only the nozzle is

replaced.

Nozzle holder

040MV030.tif
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SPECIAL TOOLS

ILLUSTRATION

TOOL NUMBER

TOOL NAME

5-8840-2602-0

(J-39765)

Remover: fuel pump retainer ring
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MAIN DATA AND SPECIFICATIONS

Description
Item
60A 80A
Generator
Type AC generator with IC regulator and vacuum pump
Hitachi LR160-503E Hitachi LR180-513B
Voltage \% 12
Drive and rotation V-belt, clockwise viewed from the drive pulley
Ground polarity Negative
Maximum output A 60 80
Engine speed ratio to 1 1.788
Maximum speed rem 11,000
Weight with vacuum pump kg(lb) 5.8(12.8) 6.4(14.1)
Vacuum Pump
Delivery volume cm’/rev 50
Exhaust Characteristic -66.7 kPa (-500 mmHg) bulid up time 21 seconds or less at 1,000
rpm
Maximum vacuum 7 seconds or less at 5,000 rpm
-90.7 kPa (-680 mmHg) or more
Starter Motor
Type Solenoid controlled
Hitachi S13-555
Rated voltage \% 12
Rated output kW 2.3
Load characteristics
Terminal voltage \Y 8.76
Load current A 300

>
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GENERAL DESCRIPTION

GENERATOR STARTER MOTOR

&
E!

= SO
e L =2

066L.300004 065L.300002

The basic charging system is the IC integral regulator charging system. The internal components are connected
electrically as shown in charging circuit diagram.

The generator features a solid state regulator that is mounted inside the generator. All regulator components are
enclosed into a solid mold, and this unit along with the brush holder assembly is attached to the slip ring end frame.
The generator voltage setting cannot be adjusted.

The starter motor circuit is composed of a 4-pole 4-brush type direct current series motor. The starter motor circuit
utilizes negative ground polarity.
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CHARGING CIRCUIT DIAGRAM

Type : LR160-503E/LR180-513B

- “]BAT
-
| Charge
) Y : " Charge lamp IG-SW
Stator coil Rotor 1] fL relay >

x coil BllLT o - Warning

— S _

'S F =

T % ﬁ: ol .
- le E
777

RTW46DSH005101

STARTING CIRCUIT DIAGRAM

Type : S13-555A

Starter switch

—_

Battery i ’7 -

=l
—

RTW46DSH005501
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TORQUE SPECIFICATIONS
GENERATOR N-m (kg-m/Ib-ft)

P

183.3~98.0(8.5~10.0)|

| 3.1~3.9(0.32~0.40)

RTW46DLF000201
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STARTER MOTOR N-m (kg-m/Ib-ft)

8.6(0.88/6.4)

8.1(0.83/6.0)

RTWA46DLF000301
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GENERATOR
*¢/ REMOVAL AND INSTALLATION

Read this Section carefully before performing any removal and installation procedure. This Section gives you
important points as well as the order of operation. Be sure that you understand everything in this Section before you

begin.

P1010002

\/ Important Operations-Removal

Cooling Fan Belt

1. Disconnect the battery cables at the battery terminals.
2. Loosen and remove the fan belt adjusting plate bolts.
3. Remove the fan belt from the generator drive pulley.

Generator

1. Remove the vacuum pump hose.

2. Remove the generator bolt and the generator from the
bracket.

W Important Operations-Installation

Follow the removal procedure in the reverse order to
perform the installation procedure. Pay careful attention to
the important points during the installation procedure.

Generator

1. Install the generator to the bracket.
2. Tighten the generator bolt to the specified torque.
3. Install the vacuum pump hose.

Generator Bolt Torque N-m (kg-m/lb-ft)

40 (4.1/30)
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Cooling Fan Drive Belt

1. Hold the generator toward the engine.
Install the fan belt to the three pulleys.
1 Crankshaft pulley
2 Generator pulley
3 Cooling fan drive pulley

3. Adjust the fan belt tension
Fan belt tension is adjusted by moving the generator.
Depress the drive belt mid-portion with a 98N (10
kg/22 Ib) force.

Cooling Fan Drive Belt Deflection mm (in)

New belt 4 -7 (0.16 - 0.28)

Reuse belt 6 -9 (0.24 - 0.35)

033RY00009

4. Tighten the adjusting plate bolts to the specified
torque.

Adjusting Plate Bolt N-m (kg-m/Ib-ft)
19 (1.9/14)

5. Reconnect the battery cable to the battery.
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N \/ Important Operation -Reassembly

6. Electronic Thermostat

1) Install the electronic thermostat to the evaporator core
specified position with the clip.

2) Sensor part must not interfere with the evaporator core.

l»ﬁ B0mm
(3215 in)
[ri —

The 8th fin from inlet pipe side

RTW710SH000901
This illustration is based on RHD model
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[**] DISASSEMBLY

Disassembly Step

—_— -
N =~ O ©

®© N O N =

Vacuum pump
O-ring

Through bolt

B Terminal nut
Rear cover

Pulley

Rotor assembly
Front cover assembly
Rear rotor bearing
Rectifier assembly
Stator assembly
Rotor assembly

RTW46DLF000401
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\/ Important Operations
1. Vacuum Pump
1. Loosen the vacuum pump fixing screws.
2. Support the vacuum pump O-ring.
3. Carefully remove the O-ring.
2. Cover
3. Through Bolt
1. Remove the M5 through bolt.
Separate the front and rear sides of the vacuum pump.
3. Insert the tips of 2 ordinary screwdrivers into the space
between the front cover and the stator core. Remove
the front cover and rotor together with the rear cover
and stator.
If removal is difficult, push the rear cover to the side and
lightly tap the end of the shaft with a plastic hammer to
loosen it.
e The front cover oil seal must be replaced with a new
one when the front cover is removed.
RwsbeHoonzot e Take care not to damage the stator core with the
screwdriver tips.
RTW46DSH000601
4. Pulley
1. Carefully clamp the rotor assembily in a vise.
2. Loosen the pulley nut.
3. Remove the pulley and the front cover from the rotor.
RTW46DSH002101
) 4
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RTW46DSH000701

RTW46DSH000801

RTW46DSH000401

7. Rotor Assembly
1. Remove the rotor from front cover assembly.

Remove the front cover stator and rectifier.

8. Front Cover Assembly
1. Remove the front cover bearing retainer screws.
2. Remove the bearing.

9. Rear rotor bearing
e Re-use improper parts.
10. Rectifier
1. Disconnect the stator coil leads between each rectifier
by melting the solder connection.
Hold the lead wire between the solder and the rectifier
with a pair of long nose pliers.
This will prevent heat transfer and resultant damage to
the rectifier.
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INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacement if excessive wear or damage is discovered during
inspection.

ROTOR ASSEMBLY

1. Inspect the slip ring faces for dirt and pitting.
Wipe away any dirt with a clean cloth soaked in

alcohol.
2. Measure the slip ring diameter.
Slip Ring Diameter mm (in)
Standard Limit
31.6 (1.245) 30.6 (1.183)
RTW06DSH000101

If the slip ring diameter is less than the specified limit, the
slip rings must be replaced.

3. Measure the rotor coil resistance.
Rotor Coil Resistance at 20°C (68°F) ohms

Standard 3.8

4. Check for continuity between the slip rings and the
rotor core or shaft.
If there is continuity, the entire rotor assmbly must be
replaced.

RTW46DSH001101
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STATOR COIL ASSEMBLY

1. Check for continuity across the stator coils.
If there is no continuity, the stator coils must be

replaced.
Resistance Between The Terminal “N” and the Coil Ends
(Reference) ohms
Standard 0.1

066RY00022

/ J;ﬁiiiﬁ'f,’*

.
), SR

2. Check for continuity between each stator coils and the

stator core.
If there is continuity, the stator coils must be replaced.

066RY00023

BRUSH
Measure the length of the brush. If abrasion has reduced
the brush length to less than 6.5 mm, the brush must be
replaced with a new one.
A wear line is inscribed in the brush. If the line is not
visible, the brush must be replaced.
Brush Length (Reference) mm (in)
Standard Limit
RTW46DSH004801 25 (1 -0) 6.5 (0-25)
Rectifier
RTW46DSH001201
Tester wire
E BAT
U, V, and WN @ 9 U, V, and WN @ 9
- No
e I Conductivity e I conductivity
No -
) conductivity | T ) Conductivity | -
Negative side diode check Positive side diode check
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RECTIFIER ASSEMBLY
SWITCH 2
o_@ OUTPUT SIGNAL
@ PULSE 5~30V
5 |LAMP 2[LAMP 1]SWITCH3 GENERATOR
@ SWITCH 1 S
1kHz
©,
(DVOLT METER DIRECT-CURRENT
STABILIZATION POWER SUPPLY
RTW46DSF000301
1. Voltmeter
2. Switch 1
3. DC regulated power supply
4. Lamp 2
5. Lamp 1
6. Switch 3
7. Switch 2
8. Pulse generator
9. Output signal
Test circuit
Refer to the judgment criteria shown in the Table below.
Carefully check Items 1~5. If all the items are OK, the IC
regulator is normal.
Circuit components
1 DC regulated power supply 0~20 volts variable with output of 1 ampere or more
2 | Lamps (2) 12 volts, 1.4~3.4 watts
3 |Switches(3 [ e
4 | DC voltmeter 0~30 volts, 0.5 grade
5 | Pulse generator (Oscillator) 5~30 volt output at a frequency of 1kHz
Judgment criteria
Switch | Switch | Switch | Voltmeter | Lamp condition
No. - Remarks
1 2 3 reading | Lamp1 [ Lamp 2
1 ON OFF OFF Qn ON Initial excitation check
12V (dim)
2 ON ON OFF On or Full excitation check
flashing
Off or OFF Lamp 1 off or dimly lit when the
3 ON ON OFF 16V . voltmeter shows less than 12 volts or
on (dim)
16 volts
On or .
OFF ON OFF 12v flashing ON Stator and brush separation check
ON ON ON 18V On Excess voltage check
<
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Oil seal

The oil seal must be replaced with a new one whenever
the alternator is disassembled.

Oil Seal Replacement

1.

2.

Push the old oil seal from the rear bracket outside
holes.
Use the insertion tool to press the new oil seal into
place. Follow the procedure shown in Figures A, B, C
and D.
Position the oil seal beneath the shaft and the
guide lip.
Position the cradle against the rear cover bosses
(3 points) so that the E1 and E2 surfaces fit into
the cradle. Take care not to damage the E1 and
E2 surfaces.
After completing the procedure, carefully check the
oil seal seating. Be absolutely sure that the seal is
evenly inserted (no warp) and level with the
surrounding surfaces.

Caution

Be sure that no foreign material enters the space
between the oil seal and the rotor shaft surfaces
during the installation procedure.

Take care not to damage the D surface.

Under no circumstances may the original oil seal
be reused.

The oil seal must be perfectly flat after being
pressed into place. If the oil seal is tilted, there will
be oil leakage.

®

Oil seal

Lip side

i,

L

U

Oil seal pressfit tool

©

T

Receptacle stand

—
=7 S

(1

—

Three bo!sses

[ '
(E”MIIIIIIIIIIIII||||||||||iiiiHH!!!! (E2)Center plate field

RTW46DSF000101
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[/

{3
a

Air
Pressure

RTW46DSH005201

Vacuum Pump

@ Vacuum Pump Disassembly
1. Remove the center plate from the vacuum pump
housing.
2. Remove the vacuum pump rotor and the vanes from
the housing.

Inspection

Vacuum Pump Housing and Center Plate

Inspect the vacuum pump housing and the center plate for
excessive wear, abrasion, and scoring.

If any of these conditions are present, the vacuum pump
housing and center plate must be replaced.

Vane

Inspect the vanes for excessive wear and damage.

Replace all four vanes if either of these conditions are
present.

Never replace only one vane.

Rotor

1. Inspect the rotor for excessive wear, abrasion, and
scoring.
Pay particular attention to the internal spline.
Replace the rotor if any of these conditions are
present.

2. Inspect the generator rotor shaft splines for backlash.
Replace the rotor if backlash is present.

Check Value

1. Carefully force the valve from the “B” side as shown in
the illustration.
The valve must move smoothly.
If it does not, the check valve must be replaced.

2. Apply compressed air to the “A” side.
Air Pressure kPa (kg/cm?/psi)

98 - 490 (1-5/14 - 71)

Check for air leakage from the check valve.
If there is air leakage, the valve must be replaced.
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RTW46DSH001801

RTW46DSH001901

RTW46DSH002001

|§| Vacuum Pump Reassembly

1. Install the vanes to the rotor slits.
The rounded side of the vanes must be facing the
rotor housing.

2. Install the rotor with the concave side facing the center
plate.

3. Install the center plate to the rotor housing.
Be sure to use a new O-ring.
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] REASSEMBLY

Reassembly Step

[R5 N
000N ORA WM

Front cover

Rear rotor bearing
Rotor Assembly
Pulley

Rectifier Assembly
Stator Assembly
Rear cover

B Terminal nuts
Through bolt
O-ring

Vacuum pump

RTW46DLF000501
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DUCT (WITHOUT A/C)
[+¢] REMOVAL AND INSTALLATION

This illustration is based on RHD model

RTW?710LF003901

Removal Steps Installation Steps
1. Glove box 3. Evaporator assembly
2. Passenger lower bracket 2. Passenger lower bracket
3. Evaporator assembly 1. Glove box
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\/ Important Operations

2. Rear rotor bearing
e Re-use improper parts.

RTW46DSH000401

5. Rectifier
6. Stator

Use a pair of long-nose plier to connect the stator coll
leads and the rectifier leads.

Finish the work as quickly as possible to prevent the
rectifier from heat transferred by the soldering.

Rotor Assembly
4. Pulley Assembly
Clamp the rotor in a vise and install the pulley nut.

Pulley Nut Torque N-m (kg-m/lb-ft)
83.3~98.0(8.5~10.0/61~72)

ad

RTW46DSH002101

Remove the tape from the splines.

RTW46DSH006001

The rear ball bearing is pressed into the wheel eccentric

Ring l groove. The bearing ring projects from the groove.
T During installation, rotate the bearing to the point of
/ Projection part minimum bearing ring projection.
(0.65mm blow)

\éj Inspect the rear cover bearing box and replace it if it is
damaged.

RTW46DSH004901

eccentric groove
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NOTE: Be sure to attach a cooler to B terminal.

Insert the pin from the outside of the rear cover. Press the
brushes into the brush holder. Complete the assembly
procedure.

Remove the pin after completion of the assembly
procedure.

RTW46DSH005301
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RTW06DSH000201

RTW46DSH006101

RTW46DSH002401

RTW46DSH002501

9. Through Bolt

1. Place a pilot bar into the through bolt hole to align the
front cover and the rear cover.

2. Install the through bolts and tighten them to the
specified torque.

Through Bolt Torque N-m (kg-m/Ib-ft)
31~39(032~041/26~3.5)

11. Vaccum Pump

To install the generator -

1. Note the direction of the arrow on the vacuum pump.

Look forward from the base of the arrow to locate the
3 generator fixing points.

3. Twist the fixing points down and to the left to align
them with the middle of the center plate and the rotor.

Install vanes into slits in rotor.

The vanes should be installed with the chamfered side
facing outward.

Install the vacuum pump housing.

Make sure that the O-ring is not projecting beyond the
slots of the center plate.

Take care so that no scratching takes place on the vane
resulted by contact with the housing.

Install the housing in the generator and fix it with the three
bolts.

Supply engine oil (5c¢c or so) from the oil port and check
that the generator pulley can be turned smoothly with your
hand.

Generator Housing Bolt Torque N-m (kg-m/Ib-ft)
59~69(06~07/52~6.1)
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STARTER MOTOR
*¢/ REMOVAL AND INSTALLATION

Read this Section carefully before performing any removal and installation procedure. This Section gives you
important points as well as the order of operation. Be sure that you understand everything in this Section before you
begin.

\/ Important Operations - Removal

Starter Motor

1. Disconnect the battery cable and the ground cable at
the battery terminals.

2. Disconnect the magnetic switch cable at the terminal
bolts.

3. Disconnect the battery cable at the starter motor and
the ground cable at the cylinder body.

4. Remove the starter motor from the engine.

Important Operations — Installation

Follow the removal procedure in the reverse order to
perform the installation procedure. Pay careful attention to
the important points during the installation procedure.

Starter Motor
1. Install the starter motor to the rear plate.
2. Tighten the starter motor bolts to the specified torque.

Starter Motor Bolt Torque N-m (kg-m/Ib-ft)
85 (8.7/63)

3. Reconnect the battery cable at the starter motor and
the ground cable at the cylinder body.

4. Reconnect the battery cable and the ground cable at
the battery terminals.
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[**] DISASSEMBLY

10

Disassembly Step
1. Lead wire
2. Bolt
3. Magnetic switch assembly
4. Torsion spring
5. Plunger
6. Dust cover
7. Magnetic switch
8. Screw
9. Through bolt
10. Rear cover
11.  Motor assembly
12.  Brush holder
13. Yoke

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

RTW460LF000201

Armature

Bolt

Bearing retainer
Pinion assembly
Pinion stopper clip
Pinion stopper
Return spring
Pinion shaft
Clutch

Dust cover

Shift lever

Gear case
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RTW46DSH002601

RTW46DSH002801

RTW46DSH002901

RTW46DSH003001

\/ Important Operations

1. Lead Wire
Disconnect the lead wire at the magnetic switch.

3. Magnetic Switch Assembly

Remove the magnetic switch bolts, then remove the
switch from the shift lever.

Remove the torsion spring from the magnetic switch.

8. Through Bolt
9. Screw
10. Rear Cover
Remove the through bolts, then remove the rear cover.

11. Motor Assembly
Remove the four brushes from the brush holders.
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RTW46DSH003201

RTW46DSH003401

12,
13.
14.

16.
17.
23.
24,
25.

Remove the yoke along with the armature and the brush
holder from the gear case.

Remove the brushes and commutator carefully so as not
to allow them in contact with the adjacent parts.

Brush Holder
Yoke
Armature

Remove the brush holder and pull out the armature
assembly free from the yoke.

Bearing Retainer

Pinion Assembly

Dust Cover

Shift Lever

Gear Case

1. Remove the bearing retainer.

2. Remove the pinion from the gear case.

3. Use a screwdriver to remove the stopper clip. Then
disassemble the pinion assembly.
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INSPECTION AND REPAIR
Make the necessary adjustments, repairs, and part replacement if excessive wear or damage is discovered during
inspection.
ARMATURE
= 1. Measure the commutator run-out.
@) Replace the commutator if the measured run-out
exceeds the specified limit.
Commutator Run-Out mm (in)
= 7 Standard Limit
; 0.05 (0.002) 0.2 (0.008)
RTW46DSH003501
16.00576-0.0354) 2. Check the commutator mica segments for excessive
insulator wear.
Commutatar 3. Measure the mica segment depth.
segments Mica Segment Depth mm (in)
Standard Limit
Correct
0.5~ 0.8 (0.020 ~ 0.030) 0.2 (0.008)
If the mica segment depth is less than the standard but
more than the limit, the commutator may be reground.
Incorrect If the mica segment depth is less than the limit, the
065RY00025
commutator must be replaced.
4. Measure the commutator outside diameter.
Commutator Outside Diameter mm (in)
Standard Limit
36.5 (1.44) 35.5 (1.40)
If the measured outside diameter is less than the specified
limit, the commutator must be replaced.
065RY00026
— J 5. Use a circuit tester to check the armature for
™ grounding.
1 Hold one probe of the circuit tester against the
commutator segment.
2 Hold the other circuit tester probe against the
armature core.
I=N If the circuit tester indicates continuity, the armature is
i —| grounded.
— The armature must be replaced.
RTW46DSH003601
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0

RTW46DSH003701

RTW46DSH003801

RTW46DSH003901

6. Use the circuit tester to check the armature for

continuity.

1 Hold the circuit tester probes against two
commutator segments.

2 Repear Step 1 at different segments of the
armature core.

There should be continuity between all segments of

the commutator.
If there is not, the armature must be replaced.

YOKE

Use a circuit tester to check the field winding ground.

1 Hold one circuit tester probe against the field
winding end or brush.

2 Hold the other circuit tester probe against the bare
surface of the yoke body.

There should be no continuity.

If there is continuity, the field coil is grounded.

The yoke must be replaced.

Use the circuit tester to check the field winding

continuity.

1 Hold one circuit tester probe against the “M”
terminal lead wire.

2 Hold the other circuit tester probe against the field
winding brush.

There should be continuity.

If there is no continuity, the yoke must be replaced.
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RTW46DSH004001

RTW46DSH004101

065RY00035

RTW46DSH004401

BRUSH AND BRUSH HOLDER

1. Use a vernier caliper to measure the brush length (four
brushes).
Replace the brushes as a set if one or more of the
brush lengths is less than the specified limit.

Brush Length mm (in)

Standard Limit
15 (0.59) 12 (0.47)

2. Use a circuit tester to check the brush holder
insulation.
Touch one probe to the holder plate and the other
probe to the positive brush holder.
There should be no continuity.

3. Inspect the brushes for excessive wear.
If the negative brushes have excessive wear, the
entire brush holder assembly must be replaced.
If the positive brushes have excessive wear, the entire
yoke must be replaced.

OVERRUNNING CLUTCH

1. Inspect the overrunning clutch gear teeth for
excessive wear and damage.
Replace the overrunning clutch if necessary.

2. Rotate the pinion clockwise.
It should turn smoothly.

3. Try to rotate the pinion in the opposite direction.
The pinion should lock.

BEARING

Inspect the bearings for excessive wear and damage.
Replace the bearings if necessary.
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[+ [+] DISASSEMBLY AND REASSEMBLY

This illustration is based on RHD model

Disassembly Steps

1.
. Packing cooler inlet
. Seal FOD cooler

. Clip heater

. Case : cooler upper
. Case : cooler lower
. Packing drain

. Grommet

0 NOoO Ok~ WN

Packing cooler outlet

RTW710MF001001

Reassembly Steps

- D W s~ 01 OO N

. Grommet

. Packing drain

. Case : cooler lower

. Case : cooler upper

. Clip heater

. Seal FOD cooler

. Packing cooler inlet

. Packing cooler outlet

>
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] REASSEMBLY

Reassembly Steps

® N oA~ WwN =

_— e A
wh =~ 0o o

Magnetic switch assembly
Magnetic switch
Dust cover
Plunger

Torsion spring
Shift lever

Gear case

Dust cover

Bolt

Pinion assembly
Clutch

Pinion shaft
Rerurn spring

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

RTWA46DLF000601

Pinion stopper
Pinion stopper clip
Bearing retainer
Bolt

Motor assembly
Armature

Yoke

Brush holder
Rear cover
Screw

Through bolt
Lead wire

>
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065RY00041

RTW46DSH004501

\/ Important Operations

1. Magnetic Switch Assembly

1. Attach the torsion spring to the hole in the magnetic
switch as illustrated.

2. Insert the shift lever into the plunger hole of the
magnetic switch.

7. Gear Case

3,8.Dust Cover
1. Install the magnetic switch assembly in the gear case.
2. Install the dust cover.

Dust Cover Bolt Torque N-m (kg-m/Ib-ft)
8 (0.8/5.4)

10. Pinion Assembly

Apply a coat of grease to the reduction gear and install the
pinion assembly to the armature shaft.

21. Brush Holders
1. Install the brushes into the brush holder with raising
the spring end of the brush spring.
Take care not to damage the commutator face.
2. Install the brush holder with aligning the peripheries of
the yoke and the brush holder.
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24. Through Bolt

Install the through bolts in the rear cover and tighten them
to the specified torque.

Through Bolt Torque N-m (kg-m/Ib-ft)
8.1 (0.83/6.00)

065RY00044

25. Lead Wire

Connect the lead wire in the magnetic switch and tighten
the terminal nut to the specified torque.

Lead Wire Terminal Nut Torque N-m (kg-m/lb-ft)
8.6 (0.88/6.40)

RTW46DSH002601

_ Inspection After Assembly

Use a vernier caliper to measure the pinion shaft thrust

_7! play.

0.1~2.0mm The pinion shaft thrust play is equal to the pinion shaft end

-» ) and pinion stopper clearance.
—{ S - Pinion Shaft Thrust Play mm (in)

0.1-2.0 (0.004 — 0.078)

RTW46DSH005801
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MAGNETIC SWITCH

The following tests must be performed with the starter
motor fully assembled.

The yoke lead wire must be disconnected from the “M”
terminal.

To prevent coil burning, complete each test as quickly as
possible (within three to five seconds).

Temporarily connect the solenoid switch between the
clutch and the housing and run the following test.
Complete each test within three to five seconds.

Pull-in Test

Connect the battery negative terminal with the solenoid
switch body and the M terminal. When current is applied to
the S terminal from the battery positive terminal, the pinion
should flutter.

Hold-in Maintenance Test

Disconnect the lead at the M terminal. The pinion should
continue to flutter.

Return Test
Disconnect the battery positive lead at the S terminal.
The pinion should return to its home position.
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PRE-HEATING SYSTEM
INSPECTION AND REPAIR

Make the necessary adjustments, repairs, and part replacement if excessive wear of damage is discovered during
inspection.

VISUAL CHECK

Check the main fuses and glow indicator for damage.
Replace the part(s) if required.

GLOW RELAY

The glow relay is located in the relay box the engine
compartment.
e Use an ohmmeter to measure the resistance between
1 terminals No.2 and No.3.
If the measured value is outside the specified range, the
glow relay must be replaced.

L1 Glow Relay Resistance Ohms
— 94 - 114

825R300046

GLOW PLUG

e Use a circuit tester to test the glow plugs for continuity.

Glow Plug Resistance (Reference) Ohms

Approximately 0.9

Sl

LNW21KSH001401

EGR SYSTEM 4JA1T (L)
Refer to 6F-9. (EGR system diagram)
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SECTION 6E
ENGINE CONTROL SYSTEM (4JH1)
TABLE OF CONTENTS
Specifications ..o 6E-4 DTC P0110 (Symptom Code 2)
Schematic And Routing Diagrams ..........cccc....... 6E-5 (Flash Code 23) ....coceieiiiiiieeeeeee e, 6E-88
Vacuum Hose Routing Diagram..........c.cc.cee.... 6E-5 DTC P0115 (Symptom Code 1)
Engine Controls Schematics...........cceeceeennen. 6E-7 (Flash Code 14) ....cocoeieiieiieeee e, 6E-90
Component Locator........ccoecveeiieiiiiec i 6E-18 DTC P0115 (Symptom Code 2)
Engine Controls Component Views ................ 6E-18 (Flash Code 14) ....cccoeieiieiieeeee e, 6E-93
Engine Control Module (ECM) Connector DTC P0180 (Symptom Code B)
End VIEWS ...oooiiiiii e 6E-22 (Flash Code 15) ...ooiceiiiiieieeee e, 6E-95
Engine Control Connector End Views............. 6E-25 DTC P0215 (Symptom Code A)
Diagnostic Information And Prosedures............. 6E-30 (Flash Code 52........ccoieieiiiiieiieee e, 6E-96
Engine Control System Check Sheet.............. 6E-30 DTC P0215 (Symptom Code B)
Diagnostic Starting Point - Engine Controls .... 6E-31 (Flash Code 52) .....ccceveiiiiiieiieee e, 6E-98
Breaker BOX ......cooceviiiiiiieeiee e 6E-32 DTC P0215 (Symptom Code C)
Diagnostic System Check - Engine Controls .. 6E-33 (Flash Code 52) .....ccoeveiiiiiieiieee e 6E-100
Scan Tool Data List.......cccoceeviiiiieiiiieeeeeee 6E-36 DTC P0215 (Symptom Code D)
Scan Tool Data Definitions..........cccceeceveeennne. 6E-37 (Flash Code 52) .....ccoveieeeiiiieieeee e, 6E-102
Scan Tool Output Controls..........ccceevveeriieenne 6E-40 DTC P0216 (Symptom Code A,B)
Scan Tool Does Not Power Up .....c.ccceevueennee. 6E-41 (Flash Code 54) .....ccceveiieiiiieeeeee e, 6E-103
Scan Tool Does Not Communicate with Keyword DTC P0243 (Symptom Code 3)
2000 DEVICE .eeveveeeeieeseee e 6E-42 (Flash Code 64) .....ccceveevereirereeeee e 6E-107
Lost Communication with The Engine Control DTC P0243 (Symptom Code 4)
Module (ECM) ...oooeeieeeeeeeeeee e 6E-44 (Flash Code 64) .....cccevevrereireieeeee e, 6E-111
Engine Cranks but Does Not Run................... 6E-47 DTC P0243 (Symptom Code 5)
Diagnostic Trouble Code (DTC) List............... 6E-50 (Flash Code 64) .....cccceeverrereieir e 6E-114
DTC P0100 (Symptom Code 7) DTC P0243 (Symptom Code 6)
(Flash Code B65) ....ccvvecveeieerieenieeser e e 6E-66 (Flash Code 64) .....cccceeverrererer e 6E-118
DTC P0100 (Symptom Code 9) DTC P0243 (Symptom Code 8)
(Flash Code B65) ...cccvecveerieerieenirrer e e 6E-68 (Flash Code 65) .....cccceverrerriireirenieeneeseee e 6E-121
DTC P0100 (Symptom Code B) DTC P0251 (Symptom Code 6)
(Flash Code B5) ...ccveceveieeieenieecer e e 6E-70 (Flash Code 53) ...cccoceeverviriirer e 6E-123
DTC P0100 (Symptom Code C) DTC P0251 (Symptom Code 7)
(Flash Code B5) ...ccvveeverieeieeniee e 6E-73 (Flash Code 53) ....cccceveveveiieeeee e 6E-125
DTC P0105 (Symptom Code 1) DTC P0251 (Symptom Code 9, A, B, C)
(Flash Code 34) ....cevvviviieeeeereee 6E-75 (Flash Code 53) ....ccccceveviiiriiiiieneeneesieeee 6E-127
DTC P0105 (Symptom Code 2) DTC P0251 (Symptom Code E)
(Flash Code 34) ...cevviiviiiieeee e 6E-78 (Flash Code 53) ....ccccvvevieiiiiiieeseeieesieeee 6E-129
DTC P0105 (Symptom Code 7) DTC P0335 (Symptom Code B, D)
(Flash Code 34) ....ooviiiiiiiieeeec e 6E-81 (Flash Code 43) ....cccoeveiriiiiiiieeeeeeee, 6E-130
DTC P0105 (Symptom Code 9) DTC P0335 (Symptom Code E)
(Flash Code 34) ....ooovviiiiiiiiieeeeee e 6E-83 (Flash Code 43) ....cooiieiiiieieee e 6E-134
DTC P0110 (Symptom Code 1) DTC P0380 (Symptom Code 4)
(Flash Code 23) ...oevveviiiiieeiiee e 6E-85 (Flash Code 66) ......cceevvviiivieriiiieeeeiee e 6E-136
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DTC P0380 (Symptom Code 8)

(Flash Code 66) .......ccceevieeeieeeiieeeiiens

DTC P0381 (Symptom Code 4)

(Flash Code 67) ..cccoeveeeiieeeiiieieeeiene

DTC P0381 (Symptom Code 8)

(Flash Code B7) ...ccoeveeeevieeeiiieieeeieene

DTC P0400 (Symptom Code 3)

(Flash Code 32) ....cooooeeiiiieiiieiieeiee

DTC P0400 (Symptom Code 4)

(Flash Code 32) ....cooovieviiieiieeeeeeene

DTC P0400 (Symptom Code 5)

(Flash Code 32) ....cooooieiiiieieeieieene

DTC P0400 (Symptom Code 8)

(Flash Code 32) ....coooceevieieiieeeeeee

DTC P0500 (Symptom Code 1, A)

(Flash Code 24) ......cccveveeeeiiieieeeeene

DTC P0500 (Symptom Code B)

(Flash Code 24) ......cccveeeeeeiiieieeeeee

DTC P0560 (Symptom Code 1)

(Flash Code 35) .....ooceeiiiiiiiiiieeeeen,

DTC P0560 (Symptom Code 2)

(Flash Code 35) .....oovvevviiiiiiiiieieeen,

DTC P0560 (Symptom Code A)

(Flash Code 35) ....coovveveiiiiiiiiieieen,

DTC P0561 (Symptom Code A)

(FIash Code 18) ...vverveeereeereerseeereneenne

DTC P0561 (Symptom Code B)

(Flash COde 18) ...vveeveereeeereeeeereeeerereenn.
DTC POBO2 ...

DTC P0606 (Symptom Code A, B)

(Flash Code 28) ......ccceevieiiiiiiiieeieene

DTC P0645 (Symptom Code 4)

(Flash Code 46) ......cccceevieiiiiiinieiiiene

DTC P0645 (Symptom Code 8)

(Flash Code 46) ......cccceeveeeiicieiieneeene

DTC P0703 (Symptom Code A, B)

(Flash Code 25) ....ccccceeiiieeiiiieiieceeene

DTC P0704 (Symptom Code 6)

(Flash Code 57) ..ceeieiiiiiieiiieieeeeee

DTC P1105 (Symptom Code 1)

(Flash Code 86) ......cccceeveueeiierinieneieene

DTC P1105 (Symptom Code 2)

(Flash Code 86) ......cccceeveeeiiiiiiieneeene

DTC P1120 (Symptom Code 1)

(Flash Code 21) .coeeiiiiiieeiieeee e,

DTC P1120 (Symptom Code 7)

(Flash Code 21) ..evviiieiieeiieee e

DTC P1120 (Symptom Code 9)

(Flash Code 21) .eveiiieiieeieeee e

DTC P1120 (Symptom Code D)

(Flash Code 21) ....cccoeveeeeeeiecceeeeee e, 6E-197
DTC P1120 (Symptom Code E)

(Flash Code 21) ....cccoeveieeecieeeeccee e, 6E-200
DTC P1173 (Symptom Code 3)

(Flash Code 22) ......cceeevevevreeeiieeciee e, 6E-204
DTC P1173 (Symptom Code 7, A)

(Flash Code 22) ......cceeeeveeveeeiieeciee e, 6E-206
DTC P1335 (Symptom Code A)

(Flash Code 43) .....ccoeeeeeeeeieeeeeeeiee e, 6E-207
DTC P1345 (Symptom Code A)

(Flash Code 41) ....ccceveeeieieecieeeee e, 6E-209
DTC P1520 (Symptom Code A)

(Flash Code 47) ....cccoeveeeeeeeeecieeeee e 6E-210
DTC P1520 (Symptom Code B)

(Flash Code 47) ....cccvvveeeeeceeeieeeee e 6E-213
DTC P1605 (Symptom Code C, D, E)

(Flash Code 55) ....cccoeveeueeecieeieeeee e B6E-216
DTC P1610 (Symptom Code A)

(Flash Code 56) ......ceeeviiiiieiiiiieee e 6E-217
DTC P1611 (Symptom Code A)

(Flash Code 56) ......ccceeecueeeceeeceeeciee e 6E-218
DTC P1612 (Symptom Code A)

(Flash Code 56) .....cccceeeeveeveeecieeeieeeeeee. 6E-219
DTC P1613 (Symptom Code A)

(Flash Code 56) ......ccceevuveeveeeiieecieeeeeee. 6E-220
DTC P1614 (Symptom Code A)

(Flash Code 56) ......ccceeeeveeeceeeceeeciee e B6E-221
DTC P1625 (Symptom Code A)

(Flash Code 76) ....ccevceeeecireie e B6E-222
DTC P1625 (Symptom Code B)

(Flash Code 76) .....ccceveveveiieeeie e 6E-224
DTC P1630 (Symptom Code A, B)

(Flash Code 51) ..eoevceveiiiecieeee e 6E-226
DTC P1650 (Symptom Code A)

(Flash Code 44) .....ccvveviiieeeeeeeee e 6E-227
DTC P1650 (Symptom Code B)

(Flash Code 44) ....cccvvvveiieiieeeeee e 6E-230
DTC P1651 (Symptom Code A, B)

(Flash Code 45) ....cccvvvveiiiiieeee e 6E-231
DTC P1690 (Symptom Code 4)

(Flash Code 77) eoveviiieieiee e 6E-234
DTC P1690 (Symptom Code 8)

(Flash Code 77) ..ooovveeeiiiiieeeec e, 6E-237
Glow Control System ChecK.........c.ccccvvveenneee. 6E-239
A/C Compressor System Check ........c..c..e...... 6E-242

Symptoms - Engine Controls .........ccccceccvveeenneee. 6E-255
Symptoms - Engine Controls .........cccccceveenneee. 6E-255

Intermittent Conditions ...........cccceeevciereccneenn, 6E-256

Hard Start......ccocoeeiieeee e 6E-258
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Rough, Unstable, or Incorrect Idle And

StalliNG. e 6E-260
Cut Out, MISSES....ccuvieiieeiiieerree e 6E-262
Surges/Chuggles........ccoveieeriiriiieeriee e 6E-263
Lack of Power, Sluggishness, Sponginess .....6E-266
Hesitation, Sag, Stumbile.............cccceevviernnnee. 6E-268
Fuel Knock/Combustion Noise..........c.cceeueeee. 6E-270
Poor Fuel EConomy........ccoocoiiiiiieiiinieeeee 6E-271
Excessive Smoke (Black Smoke) .................. 6E-272
Excessive Smoke (White Smoke) .................. 6E-273
Repair INStructions ........ccocoveiieenieeiiee s 6E-275

Engine Control Module (ECM) Replacement..6E-275
Service Programming System (SPS)

DeSCription ......coocveeeeiiiieee e 6E-276
Service Programming System (SPS)
(Remote Procedure) ........cccceeeviieiiiniieneenne. 6E-277
Service Programming System (SPS)
(Pass-Thru Procedure) .......cccoovieeeeiiiiieneennen. 6E-278
Accelerator Pedal Position (APP) Sensor
Replacement.........coooiieiiiiiiee 6E-279
Crankshaft Position Sensor (CKP) Sensor
Replacement.........cooveeiiiiiii e 6E-279
EGR Solenoid Valve Replacement ................. 6E-280
Engine Coolant Temperature Coolant
(ECT) Sensor Replacement........ccccccccveeeenneee. 6E-280
Mass Air Flow (MAF) / Intake Air Temperature
Sensor Replacement..........ccocoviiiiniieiinieeenne 6E-280
Turbocharger Solenoid Valve Replacement
[High Altitude Spec]......cccoieeeiiiiiieeiee e 6E-281
Vacuum Pressure Sensor Replacement
[High Altitude Spec].....cccceieeeiirinieeiee e 6E-281
Vehicle Speed Sensor (VSS) Replacement....6E-282
Description And Operation ..........ccceeeeeevcieeniennns 6E-283
Engine Control Module (ECM) .......cccveeenneee. 6E-283
Engine Control Component Description.......... 6E-284
Fuel Injection System Description................... 6E-288
Low Pressure Fuel Circuit Description............. 6E-290
High Pressure Fuel Circuit Description ........... 6E-291
Timing Control Device Description.................. 6E-294
Exhaust Gas Recirculation (EGR) System
DeSCription ......coocveeiiiiieie e 6E-297
Turbocharger Description.........ccccocevevveeriieene 6E-298
Special Tools And Equipment .........cccccceeieeneen. 6E-299
Special Tools and Equipment ...........ccccecveenee 6E-299
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Temperature vs Resistance
Engine Coolant Temperature vs. Resistance

Altitude vs Barometric Pressure

Altitude Measured
in Meters (m)

Altitude
Measured in
Feet (ft)

Barometric
Pressure
Measured in
Kilopascals (kPa)

Determine your al

titude by contacting a local weather
station or by using another reference source.

°C | °F ‘ Ohms
Temperature vs. Resistance Value (Approximately)
120 248 120
110 230 160
100 212 200
90 194 260
80 176 350
70 158 470
60 140 640
50 122 880
40 104 1250
30 86 1800
20 68 2650
10 50 4000
0 32 6180
-10 14 9810
-20 -4 16000
-30 -22 27000

Intake Air Temperature vs. Resistance

4267 14000 56-64
3962 13000 58-66
3658 12000 61-69
3353 11000 64-72
3048 10000 66-74
2743 9000 69-77
2438 8000 71-79
2134 7000 74-82
1829 6000 77-85
1524 5000 80-88
1219 4000 83-91
914 3000 87-98
610 2000 90-98
305 1000 94-102
0 0 Sea Level 96-104
-305 -1000 101-105

°C °F | Ohms
Temperature vs. Resistance Value (Approximately)
100 212 190
90 194 240
80 176 320
70 158 430
60 140 590
50 122 810
40 104 1150
30 86 1650
25 77 2000
20 68 2430
10 50 3660
0 32 5650
-10 14 8970
-20 -4 14700

>
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Schematic And Routing Diagrams
Vacuum Hose Routing Diagram
Normal Altitude Spec
1
2 5
4
6 7
RTW66EMF001001
Legend
1. Vacuum Pump 5. Intake Duct
2. Blue Stripe Vacuum Hose 6. Yellow Stripe Vacuum Hose
3. EGR Solenoid Valve 7. EGR Valve
4. White Stripe Vacuum Hose
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BLOWER UNIT ASSEMBLY
[++][+¢| REMOVAL AND INSTALLATION

This illustration is based on RHD model

Removal Steps

1. Control cable
A 2. Instrument panel assembly and cross
beam
3. Electronic thermostat connector
A 4. Evaporator or duct
5. Resistor connector
6. Blower motor connector
7. Blower unit assembly or intake box
assembly

RTW710LF001801

Installation Steps

7.

D Wk~ OO

Blower unit assembly or intake box
assembly

. Blower motor connector

. Resistor connector

. Evaporator or duct

. Electronic thermostat connector

. Instrument panel assembly and cross

beam

. Control cable

>
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High Altitude Spec
1
® 3 4
2
1 -5
8 6
1 14
' gt
= ]
9 12
10
13
RTW66EMF001101
Legend
1. Vacuum Pump 8. PortZ
2. White Stripe Vacuum Hose 9. Blue Stripe Vacuum Hose
3. EGR Solenoid Valve 10. Turbocharger Solenoid Valve
4. EGR Valve 11. White Stripe Vacuum Hose
5. White Stripe Vacuum Hose 12. Yellow Stripe Vacuum Hose
6. Vacuum Regulating Valve 13. Vacuum Pressure Sensor
7. PortS 14. Turbocharger
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Engine Controls Schematics

Power Distribution (1)
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6E-8 Engine Control System (4JH1)

Power Distribution (2)
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Starting System
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ECM Power and PCU
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ECM Ground and DLC
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Gauges and Warning Lamps

(odl)
121507 PUEd

T3A n1g
INHE IN¥O
50 50
N/ _ N
arHN o N
=A n1g
INYg INHO
€0 €0
B AL \

||||||||||||| - - - - =
| _ I | 1 a+ _
|
| | L | |
_ _
|o1ues ﬁ&mw _ “ | M:.,.mcm_ | I _
d |eubt |euti
Wel paads _ | _ paads _ | _ [eubis
o _ubu3 woLl _Sweus | woa L N
llllll |
Nz ! PEO N/ L 2N
5 w0 .
g0 _ £0 I 1/
|
. _ 0
ml IIIIIIIIII 1
—_— 3z
a3y _ i i “ 7N
ERE] 013 I _ ndjno _ |
ed 11/ | |eubis | [gsn)
I wolL [ SSA I BmcMm
mm - d L S Tn pes
' I g ! I
| a3y |z | |
g | | R
“ €0 | | | I NE N
ame v | 13A
| srHNe | L ey === p1g
_ | e N¥D S0
" mw_m _ SL0 50
| €0 | a3y
| | n3d M3A | I
| THOASH I 50 ! I
B B ! | |
! e N A AN |
|eubis . —_—— — - _—— —
I | poads | ! SHANG, /N SH/AN v | L ndul | 1
| L auifug o | e ! me, _ |eubis |
g3 1 " T ool " Ahm _ €0 ssh |1 qan
! | 18 - — — — | SO
go| I 980 i “ Wodl |
| | S0 |
| amy | ! awv |
N T N\ L/ o_.F ||||||||||| SH “” ot
eHN L T T T T~ AV el
a3y T3A 13A 13A
»ig 18 ! S0 580
€0 580 20
AN vzra AL cz-g 95 S L01DAL
|||||| N /N /N
|\_A |||||| \_4 |||||||||| - 1 | —~ - /N
| r
& & _ Enmo_ a%ooz m _
18}BWIOYE | 18jewopaads _ _..“m_m_ _ PL-0 _
fasny
e N\ e — — — L1

juswnsu|

RTW76EXF003101



ISUZU KB P190 2007

BACK TO CHAPTER INDEX

TO MODEL INDEX

>

6E-14 Engine Control System (4JH1)
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A/C & Neutral Switch Resister, CKP Sensor, APP Sensor and Idle Switch
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MAF & IAT, Vacuum Pressure and ECT Sensors
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<] HEATER AND AIR CONDITIONING 1-71 >

\/ Important Operations - Removal
2. Instrument Panel Assembly and Cross Beam
Refer to SECTION 10 “INSTRUMENT PANEL".

4. Evaporator or Duct
Refer to “EVAPORATOR?” or “DUCT” in this section.

\/ Important Operation - Installation

2. Instrument Panel Assembly and Cross Beam
Adjust the heater control cables.
Refer to “CONTOROL LEVER ASSEMBLY” in this section.
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A/C Control System, Glow Control System, Inhibitor Switch (A/T) and Neutral Switch (M/T)
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Engine Control System (4JH1) 6E-17

EGR Solenoid Valve, Turbocharger Solenoid Valve, Clutch Switch and Stop Light Switch
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6E-18 Engine Control System (4JH1)

Component Locator

Engine Controls Component Views

4 g 1 2 6 4
Legend
1. Mass Air Flow (MAF) & Intake Air Temperature 4. Battery
(IAT) Sensor Assembly 5. Relay & Fuse Box
2. Throttle Cable 6. EGR Cooler (Euro3) / EGR Pipe (Except Euro3)
3. Air Cleaner Case

>
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- Engine Control System (4JH1) 6E-19 &>

Legend
1. Accelerator Pedal Position (APP) Sensor & Idle 3. Fuel Injection Pump Assembly
Switch 4. Fuel Filter (Except Euro 3)

2. Fuel linjection Pump Control Unit (PCU)

Legend
1. Mass Air Flow (MAF) & Intake Air Temperature 2. EGR Solenoid Valve
(IAT) Sensor 3. Air Cleaner Case
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<] 6E-20 Engine Control System (4JH1) >

Legend Legend

1. Engine Control Module (ECM) 1. EGR Solenoid Valve
2. To Vacuum Pump
3. To EGR Valve
4. To Intake Duct

Legend
1. Engine Coolant Temperature (ECT) Sensor
2. Thermo Unit for Water Temperature Gauge

Legend
1. Crankshaft Position (CKP) Sensor
2. Clutch Housing
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Legend
1. Vehicle Speed Sensor (VSS)
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Engine Control Module (ECM) Connector End Views

RTW66ESF000301

Connector No.

C-56

Connector No.

C-56

Connector Color

Black

Connector Color

Black

Test Adapter No.

J-35616-4A (Pin 1 - 5)
J-35616-64A (Pin 6 - 81)

Test Adapter No.

J-35616-4A (Pin 1 - 5)
J-35616-64A (Pin 6 - 81)

Pin Wire Color Pin Function Pin Wire Color Pin Function
1 BLK ECM Ground 42 BRN/YEL | MIL Control
2 BLK ECM Ground 43 ORN/BLU | Glow Indicator Lamp Control
3 BLU/RED | ECM Battery Voltage 44 — Not Used
4 — Not Used 45 BLU Diag Request Switch
5 — Not Used 46 — Not Used
6-24 — Not Used 47 — Not Used
25 — Not Used 48 — Not Used
26 — Not Used 49 RED APP Sensor Low Reference
27 BLK/RED | Engine Speed Signal Output to 50 — Not Used
Tachometer and TCM (A/T Only) 51 _ Not Used
28 — Not Used . 50 — Not Used
29 RED/WHT gl;lF;/)PWM Signal Output (A/T 53 — Not Used
30 RED | Brake Pedal 1 Switch (Stop Lamp 54 — Not Used
Pedal Switch) Signal 55 — Not Used
31 YEL Clutch Pedal Switch (M/T Only) 56 — Not Used
32 — Not Used 57 BLK APP Sensor 5 Volts reference
33 GRN Thermo Relay Signal Input 58 BLU/BLK ECM Main Relay Control
34 — Not Used 59 — Not Used
35 WHT Keyword 2000 60 — Not Used
36 — Not Used 61 — Not Used
37 — Not Used 62 — Not Used
38 WHT APP Sensor Signal 63 BLU/RED | ECM Voltage Feed via ECM Fuse
39 BLU/YEL Ignition Voltage Feed 64 — Not Used
40 — Not Used 65 WHT/BLK | Brake Pedal 2 Switch Signal
41 BRN/RED | A/C Compressor Relay Control 66 — Not Used

>
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Engine Control System (4JH1) 6E-23

Connector No.

C-56

Connector Color

Black

Test Adapter No.

J-35616-4A (Pin 1 - 5)
J-35616-64A (Pin 6 - 81)

Pin Wire Color Pin Function
67 — Not Used

68 BLU/WHT | VSS Signal

69 GRN/BLK | Idle Switch Signal
70 — Not Used

71 — Not Used

72 — Not Used

73 — Not Used

77 — Not Used

78 — Not Used

79 — Not Used

80 — Not Used

81 — Not Used

>
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Connector No. C-57 Connector No. C-57
Connector Color Black Connector Color Black
Test Adapter No. J-35616-64A Test Adapter No. J-35616-64A

Pin Wire Color Pin Function Pin Wire Color Pin Function
82 WHT/BLU | Vacuum Pressure Sensor 5 102 — Not Used
Volts Reference (High Altitude 103 _ Not Used
Only) 105 ORN | Engine Shutoff (ESO) Solenoid
83 WHT/RED | MAF Sensor 5 Volts Reference Valve Control Signal Output
84 BLK/BLU IAT Sensor Signal 106 - 121 _ Not Used
85 RED/BLU | Vacuum Pressure Sensor Signal
(High Altitude Only)
86 — Not Used
87 BLK/WHT | Neutral Switch Input (M/T)
RED/BLK P & N Position Switch Input (A/T)
88 GRN/RED | MAF Sensor Signal
89 GRY ECT Sensor Signal
90 RED CKP Sensor Signal
91 PNK CKP Sensor Signal Output
92 BLK/RED MAF Sensor & IAT Sensor Low
Reference
93 BLK/PNK | ECT Sensor & Vacuum Pressure
Sensor (High Altitude Only) Low
Reference
94 BLK/BLU Glow Relay Control
95 — Not Used
96 BRN/RED | Turbocharger Solenoid Valve
Control (High Altitude Only)
97 BLK/ORN | EGR Solenoid Valve Control
98 WHT CKP Sensor Low Reference
99 RED CAN Low Signal
100 WHT CAN High Signal
101 BLK CKP Sensor Shield Ground
102 — Not Used

>
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Engine Control Connector End Views Connector No. C-44
Accelerator Pedal Position (APP) Sensor Connector Color White

Test Adapter No. J-35616-40 (Pin 1 —2)
J35616-2A (Pin 3 — 4)
Pin Wire Color Pin Function
1 GRN Brake Pedal 1 Switch (Stop Lamp
Pedal Switch) 12 Volts Feed
2 RED Brake Pedal 1 Switch (Stop Lamp
Pedal Switch) Signal
3 BLU/RED | Brake Pedal 2 Switch Ignition
Voltage
4 WHT/BLK | Brake Pedal 2 Switch Signal
Crankshaft Position (CKP) Sensor
RTW66ESH000301
Connector No. E-22 [ ><T
Connector Color Brown
Test Adapter No. J-35616-33
Pin Wire Color Pin Function
1 RED/GRN | APP Sensor Low Reference
2 GRN/ORN | APP Sensor Signal
3 BLK/GRN | APP Sensor 5 Volts Reference
Brake Switch
RTW66ESH000501
Connector No. E-9
Connector Color Black
Test Adapter No. J-35616-4A
Pin | Wire Color Pin Function
1 WHT CKP Sensor Low Reference
2 RED CKP Sensor Signal
3 BLK CKP Sensor Shield Ground
14
RTW66ESH000401
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[+] [<| DISASSEMBLY AND REASSEMBLY

This illustration is based on RHD model

Disassembly Steps

1.
. Intake link

. Intake lever

. Intake packing

. Attaching screws

. Blower motor assembly
. Attaching screw

. Flat resistor

. Upper case

10.
11.
12.
13.

00 NOoO Ok WD

Attaching screw

Lower case

Mode door

Bell mouth

Control cable clamp

Reassembly Steps

13.
12.
11.
10.

©

- D W s 01O N ©

Control cable clamp
Bell mouth

Mode door

Lower case

. Upper case

. Flat resistor

. Attaching screw

. Blower motor assembly
. Attaching screws

. Intake packing

. Intake lever

. Intake link

. Attaching screw
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Clutch Switch Connector No. B-58
Connector Color Black
Test Adapter No. J-35616-2A
Pin | Wire Color Pin Function
4 BLK Ground
5 BLK Ground
6 BLU Diag Request Switch
7 YEL/BLU Keyword 2000
8 — Not Used
9 — Not Used
10 — Not Used
11 YEL/BLK TCM Diagnostic
12 ORN/WHT | ABS C/U Diagnostic
13 RED SRS Diagnostic
14 — Not Used
15 — Not Used
HaeESHO0080" 16 | RED/YEL | Power Supply
Connector No. C-77
Connector Color White EGR Solenoid Valve
Test Adapter No. J-35616-42
Pin | Wire Color Pin Function
1 BLU/RED | Clutch Pedal Switch Ignition Voltage
2 YEL Clutch Pedal Switch Signal
Data Link Connector (DLC)
e m——
9 101111211314 15116
RTW66ESH000601
Connector No. C-115
Connector Color Black
Test Adapter No. J-35616-4A
Pin | Wire Color Pin Function
BLU/RED | Solenoid Valve 12 Volts Feed
HasESHoTSEer 2 | BLK/ORN | Solenoid Valve Control
Connector No. B-58
Connector Color Black
Test Adapter No. J-35616-2A
Pin | Wire Color Pin Function
— Not Used
GRN J1850 (Class 2)
3 — Not Used
) 4
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Engine Coolant Temperature Coolant (ECT) Sensor Connector No. E-6

Connector Color Black

Test Adapter No. J-35616-8

Pin | Wire Color Pin Function

4 — Not Used

5 ORN Engine Shutoff (ESO) Solenoid

Valve Control Signal Input

6 BLK Ground

7 BLU/RED | Battery voltage

8 PNK CKP Sensor Signal Input

9 — Not Used

Glow Plug

LNW46ESH003901

Connector No. E-41
Connector Color Gray
Test Adapter No. J-35616-4A
Pin | Wire Color Pin Function
1 GRY ECT Sensor Signal
2 BLK/PNK ECT Sensor Low Reference

Fuel Injection Pump Control Unit (PCU)

RED

CAN Low Signal

YEL

CAN High Signal

3 —_

Not Used

LNW46ESH000701
Connector No. E-49
— — Connector Color Silver
Pin Wire Color Pin Function
®®® @@) @ 1 BLK/RED | Power Supply
—J —J
RTW66ESH000701
Connector No. E-6

Connector Color Black

Test Adapter No. J-35616-8

Pin Wire Color Pin Function
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Idle Switch Connector No. C-116
Connector Color Black
Test Adapter No. J-35616-4A
Pin | Wire Color Pin Function
2 BLU/RED | MAF Sensor Ignition Voltage Feed
3 BLK/RED MAF Sensor & IAT Sensor Low
Reference
WHT/RED | MAF Sensor 5 Volts Reference
5 GRN/RED | MAF Sensor Signal

Turbocharger Solenoid Valve

RTW66ESH000301

Connector No. E-23
Connector Color Gray
Test Adapter No. J-35616-33

Pin | Wire Color Pin Function

BLK

Idle Switch Ground

GRN/ BLK

Idle Switch Signal

3 —

Not Used

Mass Air Flow (MAF) / Intake Air Temperature

Sensor

RTW66ESH000901

—

Connector No. C-123
Connector Color Black
Test Adapter No. J-35616-64A

Pin | Wire Color Pin Function

BLU/RED

Solenoid Valve 12 Volts Feed

2 BRN/RED

Solenoid Valve Control

RTW66ESH000801

Connector No. C-116
Connector Color Black
Test Adapter No. J-35616-4A

Pin | Wire Color Pin Function
1 BLK/BLU IAT Sensor Signal

>
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Vacuum Pressure Sensor Connector No. E-44
Connector Color Gray
Test Adapter No. J-35616-33
Pin Wire Color Pin Function
YEL VSS 12 Volts Feed
2 LT GRN/ VSS Low Reference
WHT
3 BLK/YEL | VSS Signal

RTW66ESH001001

Connector No. C-124
Connector Color Black
Test Adapter No. J-35616-33
Pin | Wire Color Pin Function
1 RED/BLU | Vacuum Pressure Sensor Signal
2 BLK/PNK Vacuum Pressure Sensor Low
Reference
3 WHT/BLU | Vacuum Pressure Sensor 5 Volts
Reference

Vehicle Speed Sensor (VSS)

LNW46ESH001401
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Diagnostic Information And Prosedures

Engine Control System Check Sheet

ENGINE CONTROL SYSTEM CHECK SHEET

Inspectors Name

Customer’'s Name

Model & Model Year

Driver's Name Chassis No.
Date Vehicle Brought In Engine No.
License No. Odometer Reading Km/miles
O Eg?lgﬁnDoes [J Engine does not crank [J No initial combustion [J No complete combustion
[0 Hard Start [J Engine cranks slowly [ Other ( )
* [J Abnormal idling speed [J High idling speed ( RPM) [0 Low idling speed ( RPM)
g [J Incorrect Idle | [0 Rough idling
a [1 Other ( )
§. [J Hesitation, sag, stumble [J Surge, chuggles [0 Cut out, misses
2 1o Poor [0 Lack of power, sluggishness, sponginess
£ Driveability power, siugg » Spong
< [ Other ( )
<] [0 Soon after starting [J After accelerator pedal depressed
o Engine Stall | [0 During A/C operation [J After accelerator pedal released [ Shifting from N to D
[1 Other ( )
[J Black smoke [J White smoke [J Poor fuel economy
[0 Others [0 Fuel knock, combustion noise
[1 Other ( )
Dates problem occurred
Problem frequency [0 Constant [0 Intermittently ( times per day/month) Once only
[1 Other ( )
[J Fine 1 Cloudy [0 Rainy Snow
Weath
eamner [J Various/Other ( )
® Outside [J Hot (approx. ) O Warm [ Cool Cold (approx. )
3 | Temperature [ _Any temperature
8 Place [0 Highway [J Suburbs [0 City area Uphill
g 1 Downhill 0 Rough road O Other ( )
2 i [J Over (approx. tons) [J No load
O | Load Condit
o cad -ondition [J Other (approx. tons)
& | Engine [J Cold [0 Warming up [ After warming up Any temperature
§ Temperature 0 Other ( )
5 [0 Starting [0 Just after starting ( Min.) Idling
£ . . [0 Racing [0 Driving [0 Constant speed Acceleration
2 |E Operat
§ |9 O Deceleration [ A/C switch On/Off
1 Other ( )
Fuel Amount ] Full [1 Above 1/2 [] Below 1/2 Near empty
Fuel Bland
Condition of MIL [J Remains On [0 Intermittently turns On Does not turn On
Present Code [0 Nothing O ,F\; Code & Symptom Code )
Diagnostic Trouble 0. (
Code (DTC) or Flash
Code
History Code ' Nothing 0 Zoc‘zde & Symptom Code )

Other Additional
Condition

>
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Diagnostic Starting Point - Engine Controls

Begin the system diagnosis with Diagnostic System
Check - Engine Controls. The Diagnostic System Check
- Engine Controls will provide the following information:

e The identification of the control modules which
command the system.

e The ability of the control modules to communicate
through the serial data circuit.

e The identification of any stored diagnostic trouble
codes (DTCs) and the their statuses.

The use of the Diagnostic System Check - Engine
Controls will identify the correct procedure for
diagnosing the system and where the procedure is
located.
Important:
Engine Control System Check Sheet must be used to
verify the complaint vehicle, you need to know the
correct (normal) operating behavior of the system and
verify that the customer complaint is a valid failure of
the system.

Reading Flash Diagnostic Trouble Codes

The provision for communicating with the ECM is the
Data Link Connector (DLC). The DTCs stored in the
ECM memory can be read either through a hand-held
diagnostic scanner such as scan tool plugged into the
DLC or by counting the number of flashes of the MIL
when the diagnostic test terminal of the DLC is
grounded. The DLC terminal “6” (diagnostic request
switch) is pulled “Low” (grounded) by jumped to DLC
terminal “4”, which is a ground wire.

Once terminals “4” and “6” have been connected, the
ignition switch must be moved to the “ON” position, with
the engine not running. The MIL will initially flash 12.
Then, the MIL will flash the first stored DTC three times,
second stored DTC three times and so on. All the
stored DTCs are flashed, then return 12 and continue to
flash the DTC. If no DTC exists, the MIL flashes 12
continuously. The flash DTC display will continue as
long as the DLC is shorted.

Example: DTC 21 is stored
Diagnosis start

ON

OFF )

32 32

0.5

05

12 3.2

05

0.5 0.5

Example: DTC 21,14 and 23 are stored in set order

ontinue

RTW66ESF000501

>
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Breaker Box
Breaker Box Connection Type A

Breaker Box Connection Type B

3 3
— —=
)
RTW66ESH003601 RTW66ESH003701
Legend Legend

1. Engine Control Module (ECM)
2. Harness Adapter

3. ECM - Harness Connector

4. Breaker Box

5. ECM is disconnected

1. Engine Control Module (ECM)
Harness Adapter

ECM - Harness Connector
Breaker Box

ECM is connected

o kroeDd

Although probe to the engine control module (ECM)
harness connector is possible by Test Adapter,
Breaker Box Connection Type A is suitable usage to
prevent misprobe and damage of female terminals
when test open circuit or short to ground between the
ECM and electrical components, since the terminals
where the harness connector of the ECM is thin have
gathered.

The ECM and other connectors have water proof
terminal that is not allowed to back probe. Breaker
Box Connection Type B is suitable usage to test short
to voltage circuit or signal check between the ECM
and electrical components.

>
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Diagnostic
Controls

Description

System Check - Engine

The Diagnostic System Check-Engine Controls is an
organized approach to identifying a condition that is
created by a malfunction in the electronic engine control
system. The Diagnostic System Check must be the
starting point for any driveability concern. The
Diagnostic System Check directs the service technician
to the next logical step in order to diagnose the concern.
Understanding and correctly using the diagnostic table
reduces diagnostic time, and prevents the replacement
of good parts.

Test Description

The numbers below refer to the step numbers on the
diagnostic table.

2. Lack of communication may be because of a partial
or a total malfunction of the Keyword 2000 serial data
circuit. The specified procedure determines the
particular condition.

11. If there are other modules with DTCs set, refer to
the DTC list. The DTC list directs you to the appropriate
diagnostic procedure. If the control module stores
multiple DTCs, diagnose the DTCs in the following
order.

e Component level DTCs, such as sensor DTCs,
solenoid DTCs, actuator DTCs, and relay DTCs.
Diagnose the multiple DTCs within this category in
numerical order. Begin with the lowest numbered
DTC, unless the diagnostic table directs you
otherwise.

Important:

e DO NOT perform this diagnostic if there is not a
driveability concern, unless another procedure
directs you to this diagnostic.

e Before you proceed with diagnosis, search for
applicable service bulletins.

e Unless a diagnostic procedure instructs you, DO
NOT clear the DTCs.

e If there is a condition with the starting system, refer
to the starting system section in the engine
mechanical.

e Ensure the battery has a full charge.

e Ensure the battery cables (+) (-) are clean and
tight.

e Ensure the ECM grounds are clean, tight, and in
the correct location.

e Ensure the ECM harness connectors are clean and
correctly connected.

e Ensure the ECM terminals are clean and correctly
mating.

e Ensure the fuel injection pump control unit (PCU)
ground is clean, tight, and in the correct location.

e Ensure the PCU harness connectors are clean and
correctly connected.

e Ensure the PCU terminals are clean and correctly

mating.
e Ensure the vehicle maintenance has been done
enough.
Step Action Value(s) Yes No
1 Install the scan tool. Go to scan tool

Does the scan tool turn ON?

Go to Step 2 Does Not Power Up

>
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Step Action Value(s) Yes No
2 1. Turn ON the ignition, with the engine OFF.
2. Attempt to establish communication with the
listed control modules.
e Engine control module (ECM)
e Transmission control module (TCM) (A/T — Go to scan tool
only) Does Not
e Electronic hydraulic control unit (EHCU) Communicate with
Does the scan tool communicate with all the listed Keyword 2000
control modules? Go to Step 3 Device
3 Attempt to start the engine. Go to Engine
Does the engine start and idle? — Cranks but Does
Go to Step 4 Not Run
4 Select the DTC display function for the following
control modules:
e ECM
e TCM (A/T only) o
e EHCU
Does the scan tool display any DTCs? Go to Step 5 Go to Step 12
5 1. Turn OFF the ignition for 30 seconds.
2. Start the engine.
3. Monitor the DTC Information with the scan tool. o
Did you complete the action? Go to Step 6 —
6 Does the scan tool display ECM DTC P06027? Go to Applicable
B DTC Go to Step 7
7 Does the scan tool display ECM DTC P0251
(Symptom Code 9 or A), P0606 (Symptom Code A — Go to Applicable
or B) or P1605 (Symptom Code C, D or E)? DTC Go to Step 8
8 Does the scan tool display ECM DTC P0560 Go to Applicable
(Symptom Code 1, 2 or A)? B DTC Go to Step 9
9 Does the scan tool display following ECM DTC
P0561 (Symptom Code A or B) or P1625 (Symptom — Go to Applicable
Code A or B)? DTC Go to Step 10
10 Does the scan tool display following ECM DTC
P1650 (Symptom Code A or B) or P1651 (Symptom — Go to Applicable
Code A or B)? DTC Go to Step 11
11 Is there any other code in any controller that has not Go to Applicable
been diagnosed? B DTC Go to Step 12
12 Is the customer's concern with the automatic Go to Diagnostic
transmission? System Check
o Transmission
Control Go to Step 13
13 Is the customer’s concern with the ABS system? Go to Diagnostic
— System Check
Brake Control Go to Step 14
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Step

Action

Value(s)

Yes No

14

1. Review the following symptoms.
2. Refer to the applicable symptom diagnostic

table:
[ ]

Hard Start

Rough, Unstable, or Incorrect Idle and
Stalling

Cuts Out, Misses
Surge/Chuggles
Lack of Power,
Sponginess
Hesitation, Sag, Stumble

Fuel Knock/Combustion Noise
Poor Fuel Economy

Excessive Smoke (Black Smoke)
Excessive Smoke (White Smoke)

Sluggishness, or

Did you find and correct the condition?

Go to Intermittent

System OK Conditions

>
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DEFROSTER NOZZLE AND VENT DUCT
[++][+¢] REMOVAL AND INSTALLATION

<
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4

This illustration is based on RHD model

RTW710MF000201

Removal Steps Installation Steps

A 1. Instrument panel assembly and cross beam
2. Side def hose RH/LH
3. Defroster nozzle
4. Vent duct driver side and assist side
5. Center vent duct

5. Center vent duct

4. Vent duct driver side and assist side

3. Defroster nozzle

2. Side def hose RH/LH

1. Instrument panel assembly and cross beam

\/ Important Operation - Removal

1. Instrument Panel Assembly and Cross Beam
Refer to SECTION 10 “INSTRUMENT PANEL”".
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Scan Tool Data List

The scan tool Data List contains all engine related
parameters that are available on the scan tool. Use the

scan tool Data List only after the following is
determined:
e The Diagnostic System Check - Engine Controls is
completed.

¢ No diagnostic trouble codes (DTCs) are present.
¢ On-board diagnostics are functioning properly.

The scan tool values from a properly running engine
may be used for comparison with the engine you are
diagnosing. The scan tool Data List represents values
that would be seen on a normal running engine.
Important:

A scan tool that displays faulty data should not be used.
The scan tool problem should be reported to the
manufacturer. Use of a faulty scan tool can result in
misdiagnosis and unnecessary parts replacement. Only
the parameters listed below are referenced in this
service manual for use in diagnosis.

Scan Tool Parameter Units Displayed Typic;:]siit: I\élaelue at Typical Dat;;/l\:jllue at 2000
Operating Conditions: Engine Idling or 2000 RPM / Engine Coolant Temperature is between 75-85°C (167-185°F) /
Accelerator Pedal is Constant / Park or Neutral / Accessories OFF / Vehicle Located at Sea Level

Ignition Switch On/Off On On
System Voltage V 11.0-15.0 11.0-15.0
ECM Main Relay On/Off On On
Engine Speed RPM 650 - 750 1950 — 2050
Desired Idle Speed RPM 700 700
Injection Pump Speed RPM 325-375 975 - 1025
Accelerator Pedal Position % 0.0 50-7.0
Idle Switch On/Off On Off
Intake Air Temperature °CI°F 20 -40°C /68 — 104°F 20 -40°C /68 — 104°F
Engine Coolant Temperature °CI°F 75 -85°C /167 - 185°F 75 -85°C /167 - 185°F
Fuel Temperature °C/I°F 20 - 60°C /68 — 140°F 20 - 60°C /68 — 140°F
Barometric Pressure hPa Nearly 1010 hPa at sea level |Nearly 1010 hPa at sea level
Vacuum Pressure Sensor hPa Nearly 2020 hPa at sea level | Nearly 2020 hPa at sea level
Turbocharger Solenoid Command % 100% at sea level 100% at sea level
EGR Solenoid Command % Nearly 90% Nearly 90%
More than 430 mg/strk at sea|More than 430 mg/strk at sea
) level (with EGR system) level (with EGR system)
Mass Air Flow Sensor mg/strk
More than 700 mg/strk at sea|More than 700 mg/strk at sea
level (without EGR system) | level (without EGR system)
More than 430 mg/strk at sea|More than 430 mg/strk at sea
. i level (with EGR system) level (with EGR system)
Desired Mass Air Flow mg/strk . .
1500 mg/strk (without EGR | 1500 mg/strk (without EGR
system) system)
Actual Injection Quantity mg/strk 6.0-9.0 7.0-11.0
Desired Injection Quantity mg/strk 6.0-9.0 7.0-11.0
Actual Injection Timing °CA 1.0-4.0 3.0-45
Desired Injection Timing °CA 1.0-4.0 3.0-45
Neutral Switch On/Off On On

Brake Pedal 1 Switch Applied/ Released Released Released

Brake Pedal 2 Switch Applied/ Released Released Released

Clutch Pedal Switch Applied/ Released Released Released

Vehicle Speed km/h / MPH 0 0

>
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Scan Tool Parameter Units Displayed Typic;lnsiit: |\é|ae!ue at Typical Dat;;/l\:jllue at 2000
Glow Relay Command On/Off Off Off
Glow Indicator Lamp Command On/Off Off Off
Malfunction Indicator Lamp (MIL) Command On/Off Off Off
A/C Request Signal On/Off Off Off
A/C Relay Command On/Off Off Off

Scan Tool Data Definitions

A list of each message displayed on the scan tool will
be explained in Engine Controls. This information will
assist in emission or driveability problems. The displays
can be viewed while the vehicle is being driven. Always
perform the Diagnosis System Check — Engine Controls
first. The Diagnostic System Check will confirm proper
system operation.

Ignition Switch

This parameter displays the input status of the ignition
switch to the ECM terminal (pin 39). The scan tool will
display On or Off. On indicates the ignition switch is
turned ON position.

System Voltage

This parameter displays the system voltage measured
by the ECM terminal (pin 3) at the voltage feed from the
ECM main relay.

ECM Main Relay

This parameter displays the commanded state of the
ECM main relay control circuit (pin 58). The scan tool
will display On or Off. On indicates the ECM main relay
control circuit is being grounded by the ECM, allowing
the main relay to supply voltage to the other circuits of
the ECM. Off indicates the main relay is not being
commanded On by the ECM.

Engine Speed

This parameter displays the speed of the crankshaft as
calculated by the ECM based on input from the
crankshaft position (CKP) sensor or camshaft position
(CMP) sensor. The scan tool will display the engine
speed in revolution per minute (RPM).

Desired Idle Speed

This parameter displays the idle speed requested by the
ECM. The ECM will compensate for various engine
loads based on engine coolant temperature (ECT) and
A/C system status. If the A/C system is activated, the
ECM sets 100 RPM higher than normal idle speed.
Injection Pump Speed

This parameter displays the speed of the injection pump
as calculated by the fuel injection pump control unit
(PCU) based on the input from the fuel injection pump
camshaft position (CMP) sensor. The scan tool will
display the injection pump speed in revolution per
minute (RPM).

Accelerator Pedal Position

This parameter displays the angle of the accelerator
pedal as calculated by the ECM using the signal from
the accelerator pedal position (APP) sensor. The
accelerator pedal position indicated angle is a range of
values indicating a low percentage when the accelerator
pedal is not depressed to a high percentage when the
accelerator pedal is fully depressed.

Idle Switch

This parameter displays the input status of the idle
switch to the ECM terminal (pin 69). The Tech will
display On or Off. On indicates the accelerator pedal is
not being pushed down. Off indicates the accelerator
pedal is being depressed.

>
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Intake Air Temperature

This parameter displays the temperature of the intake
air based on a voltage input from the intake air
temperature (IAT) sensor to the ECM. The scan tool will
display a low temperature when signal voltage is high,
and high temperature when the signal voltage is low.
Note that the IAT sensor is internal to the mass air flow
(MAF) sensor and the MAF sensor is heated.

Engine Coolant Temperature

This parameter displays the temperature of the engine
coolant based on a voltage input from the engine
coolant temperature (ECT) sensor to the ECM. The
scan tool will display a low temperature when the signal
voltage is high, and a high temperature when the signal
voltage is low.

Fuel Temperature

This parameter displays the temperature of the fuel as
calculated by the fuel injection pump control unit (PCU)
using the signal from the fuel temperature sensor inside
of the PCU.

Barometric Pressure

This parameter displays the barometric pressure as
calculated by the ECM using the signal from the
barometric pressure (BARO) sensor inside of the ECM.
Vacuum Pressure  Sensor (High altitude
specification only)

This parameter displays the amount of the vacuum
pressure to the turbocharger wastegate valve. When a
high vacuum pressure at a low vacuum pressure
amount to the turbocharger wastegate valve. The scan
tool will display doubled barometric pressure when the
ignition is ON with the engine OFF.

Turbocharger Solenoid Command (High altitude
specification only)

This parameter displays the turbocharger solenoid
valuve control duty ratio commanded by the ECM
terminal (pin 96) using the signal from various sensor
inputs. When a low duty ratio, vacuum pressure to the
turbocharger wastegate valve is controlled to increase.
When a high duty ratio, vacuum pressure to the
turbochager wastegate valve is controlled to reduce.
EGR Solenoid Command

This parameter displays the EGR solenoid valve control
duty ratio commanded by the ECM terminal (pin 97)
using the signal from engine speed, and injection
volume and various sensor inputs. When a small duty
ratio, the EGR valve is controlled to close. When a large
duty ratio, the EGR valve is controlled to open.

Mass Air Flow Sensor

This parameter displays the air flow into the engine as
calculated by the ECM based on the mass air flow
(MAF) sensor input. The scan tool will display a high
value at higher engine speeds, and a low value at idle.
This can be compared to the Desired Mass Air Flow to
determine MAF sensor accuracy, EGR problem or
intake problem. Note that the MAF on the scan tool will
only update with the engine running.

Desired Mass Air Flow

This parameter displays a mass air flow desired by the
ECM based on current driving condition.

Actual Injection Quantity

This parameter displays the injection quantity calculated
by the PCU based on the fuel injection solenoid valve
On time which compensated from the timing device
position and fuel temperature inputs. This can be
compared to the Desired Injection Quantity to determine
fuel system problem.

Desired Injection Quantity

This parameter displays an injection quantity desired by
the ECM based on current driving condition using target
injection maps.

Actual Injection Timing

This parameter displays the injection timing calculated
by the PCU based on the timing device position which
determined from the crankshaft position sensor and
camshaft position sensor inputs. This can be compared
to the Desired Injection Timing to determine timing
device problem or fuel system problem.

Desired Injection Timing

This parameter displays injection timing desired by the
ECM based on current driving condition using target
injection timing maps. This timing is compensated by
engine coolant temperature, altitude and intake air
temperature, etc.

Neutral Switch

This parameter displays the state of the neutral switch
as determined by the ECM terminal (pin 87) based on
an input from the neutral switch or inhibitor switch.
Brake Pedal 1 Switch

This parameter displays the state of the brake pedal as
determined by the ECM terminal (pin 30) based on an
input from the brake pedal 1 switch. This switch turns
On the stop lamps when the brake pedal is depressed.
The scan tool will display Applied when the brake pedal
is depressed.
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Brake Pedal 2 Switch

This parameter displays the state of the brake pedal 2
switch as determined by the ECM terminal (pin 65). The
scan tool will display Released or Applied. Released
indicates the brake pedal is not being pushed down.
Applied indicates the brake switch is being depressed.
Clutch Pedal Switch (M/T Only)

This parameter displays the state of the clutch pedal as
determined by the ECM terminal (pin 31) based on an
input from the clutch pedal switch. The scan tool will
display Release or Applied. Release indicates the clutch
pedal is not being push down. Applied indicates the
clutch switch is being depressed.

Vehicle Speed

This parameter displays the vehicle speed calculated by
the ECM based on an input from the vehicle speed
sensor (VSS). The scan tool will display a high value at
higher vehicle speeds, and low value at lower vehicle
speeds.

Glow Relay Command

This parameter displays the commanded state of the
glow plug relay control circuit (pin 94). The scan tool will
display On or Off. On indicates the glow plug relay
control circuit is being grounded by the ECM, allowing
voltage to the glow plugs. Off indicates the glow plug
relay is not being commanded On by the ECM.

Glow Indicator Lamp Command

This parameter displays the commanded state of the
glow indicator lamp control circuit (pin 43). The glow
indicator lamp should be On when the scan tool
indicates On. The glow indicator should be Off when the
scan tool indicates Off.

Malfunction Indicator Lamp (MIL) Command

This parameter displays the commanded state of the
malfunction indicator lamp (MIL) control circuit (pin 42).
The MIL should be On when the scan tool indicates On.
The MIL should be Off when the scan tool indicates Off.
The ECM will command the MIL On for a certain length
of time when the ignition is On with the engine Off in
order to perform a bulb check.

A/C Request Signal

This parameter displays the state of the air conditioning
(A/C) request input to the ECM terminal (pin 33) from
the heating, ventilation, and air conditioning (HVAC)
controls. The scan tool will display On or Off. On
indicates the ECM is receiving a request from the HVAC
system to ground the A/C compressor relay control
circuit, engaging the A/C compressor clutch. Off
indicates the ECM is not receiving a request from the
HVAC system.

A/C Relay Command

This parameter displays the commanded state of the
A/C compressor relay control circuit (pin 41). The scan
tool will display On or Off. On indicates the A/C
compressor relay control circuit is being grounded by
the ECM, allowing voltage to the A/C compressor
clutch. Off indicates the A/C compressor relay is not
being commanded On by the ECM.

>
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Scan Tool Output Controls

scan tool Output
Control

Additional Menu
Selection(s)

Descriptions

The purpose of this test is for checking whether the EGR valve is correctly
moved with command. Restricted valve movement by foreign materials,

Lamp

EGR Solenoid Valve Solenoids excessive deposits, a faulty vacuum hose routing, a faulty EGR valve or a
faulty EGR solenoid could be considered if the mass air flow (MAF) sensor
is not changed when commanded ON or OFF.

Engine Speed (RPM) o The purpose of this test is for checking whether the actual engine idle

Control speed can change to match the commanded RPM.
The purpose of this test is for checking whether the glow indicator lamp is
Glow Indicator Lamps operating when commanded ON. Faulty circuit(s) or an open bulb could be
considered if not operating when commanded ON.
The purpose of this test is for checking whether the glow relay is operating
Glow Relay Relays when commanded ON. Faulty circuit(s) or a faulty glow relay could be
considered if not energizing when commanded ON.
Malfunction Indicator The purpose of this test is for checking whether the malfunction indicator
Lamps lamp (MIL) is operating when commanded ON. Faulty circuit(s) or an open

bulb could be considered if not operating when commanded ON.
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Scan Tool Does Not Power Up

Circuit Description

The data link connector (DLC) is a standardized 16-
cavity connector. Connector design and location is

dictated by an industry wide standard, and is required to
provide the following:

e Scan tool power battery positive voltage at terminal
16.
e Scan tool power ground at terminal 4.

e Common signal ground at terminal 5.
The scan tool will power up with the ignition OFF. Some
modules however, will not communicate unless the
ignition is ON.

Scan tool Does Not Power Up

Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views

Step Action Value(s) Yes No
1 Important: Make sure the scan tool works properly
on another vehicle before using this chart.
1. Turn OFF the ignition.
2. Inspect the Meter (+B) (10A) fuse (C-19) in the o
cabin fuse box.
Is the Meter (+B) (10A) fuse (C-19) open? Go to Step 2 Go to Step 3
2 Replace the Meter (+B) (10A) fuse (C-19). If the fuse
continues to open, repair the short to ground on one
of the circuits that is fed by the Meter (+B) (10A) fuse
(C-19) or replace the shorted attached component o
fed by the Meter (+B) (10A) fuse (C-19).
Did you complete the repair? Goto Step 7 —
3 1. Check each circuit at the data link connector
(DLC) (B-58 connector) for a backed out, spread
or missing terminal. —
2. Repair the terminal as necessary.
Did you find and complete the repair? Goto Step 7 Go to Step 4
4 Connect a test lamp between the B+ circuit (pin 16
of B-58 connector) at the DLC and a known ground. —
Does the test lamp illuminate? Go to Step 6 Go to Step 5
5 Repair the open in the battery voltage circuit to the
DLC. —
Did you complete the repair? Goto Step 7 —
6 1. Test each ground circuit at the DLC (pins 4 and 5
of B-58 connector) for an open circuit or high
resistance. —
2. Repair the circuit(s) as necessary. Go to Intermittent
Did you find and correct the condition? Go to Step 7 Conditions
7 1. Connect the scan tool to the DLC.
2. Attempt to turn ON the scan tool. —
Does the scan tool ON? System OK Go to Step 1

>
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Scan Tool Does Not Communicate with Keyword 2000 Device

Circuit Description

The engine control module (ECM), transmission control
module (TCM) and anti-theft (keyless entry) control unit
(ACU) all communicate with the scan tool over the
Keyword 2000 serial data link. However, the ECM and
fuel injection pump control unit (PCU) communicates
with each other over the controller area network (CAN)
link. The CAN link is not used for communication with
the scan tool and is shared only between the ECM and
PCU.

Diagnostic Aids

The following conditions will cause a loss of Keyword
2000 serial data communication between the TCM and
EHCU or between the scan tool and any control module:

¢ A Keyword 2000 serial data circuit open.

A Keyword 2000 serial data circuit shorted to
ground.

e A Keyword 2000 serial data circuit shorted to
voltage.

¢ An internal condition within a module or connector
on the Keyword 2000 serial data circuit, that causes
a short to voltage or ground to the Keyword 2000
serial data circuit.

e Open ground circuit (pin 5) at the DLC.

Scan tool Does Not Communicate with Keyword
2000 Device

Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-

Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn ON the ignition, with the engine OFF.
3. Attempt to communicate with the listed control
modules.
e Engine control module (ECM)
e Transmission control module (TCM) (A/T o
only)
e Electronic hydraulic control unit (EHCU)
Does the scan tool communicate with all the listed
control modules? Go to Step 3 Go to Step 8
3 Does the scan tool communicate with the ECM? Go to Lost
— Communication with
Go to Step 4 The ECM
4 Does the scan tool communicate with the TCM? Go to Diagnostic
System Check
o Transmission
Go to Step 5 Control
5 Does the scan tool communicate with the EHCU? Go to Diagnostic
- Go to Step 6 System Brake

6 Test the Keyword 2000 serial data circuit for an
intermittently short to ground or intermittently short to
voltage. Then, test the Keyword 2000 serial data
circuit for an intermittently open (based on which
control module did not communicate) at the
connection in the circuit.

Did you find and correct the condition? Go to Step 15 System OK
7 Test the data link connector (DLC) ground circuit at

terminal 5 for an open circuit or poor connection. —

Did you find and correct the condition? Go to Step 15 Go to Step 8
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Step Action Value(s) Yes No
8 1. Turn OFF the ignition.
2. Disconnect the ECM C-56 and C-57 harness
connectors.
3. Turn ON the ignition, with the engine OFF.
4, Attempt to communicate with the TCM and o
EHCU.
Does the scan tool communicate with the TCM and
EHCU? Go to Step 12 Go to Step 9
9 1. Turn OFF the ignition.
2. Reconnect the ECM C-56 and C-57 harness
connectors.
3. Disconnect the TCM A and B harness
connectors.
4. Turn ON the ignition, with the engine OFF. T
5. Attempt to communicate with the ECM and
EHCU.
Does the scan tool communicate with the ECM and
EHCU? Go to Step 13 Go to Step 10
10 1. Turn OFF the ignition.
2. Reconnect the TCM A and B harness
connectors.
3. Disconnect the EHCU C-67 harness connectors.
4. Turn ON the ignition, with the engine OFF. o
5. Attempt to communicate with the ECM and TCM.
Does the scan tool communicate with the ECM and
TCM? Go to Step 14 Go to Step 11
11 Repair the short to ground or short to voltage on the
Keyword 2000 serial data circuit between the DLC
and ECM, TCM and EHCU. o
Did you complete the repair? Go to Step 15 —
12 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 15 —
13 Important: Replacement  TCM must be
programmed.
Replace the TCM. Refer to Transmission Control
Module (TCM) Replacement in the transmission T
section.
Did you complete the replacement? Go to Step 15 —
14 Replace the EHCU. Refer to Electronic Hydraulic
Control Unit in the anti-lock brake system section. —
Did you complete the replacement? Go to Step 15 —
15 Attempt to communicate with the ECM, TCM and

EHCU.
Does the scan tool communicate with the ECM, TCM
and EHCU?

System OK

Go to Step 2
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Lost Communication with The Engine Control Module (ECM)

Circuit Description

The engine control module (ECM), transmission control
module (TCM) and electronic hydraulic control unit
(EHCU) all communicate with the scan tool over the
Keyword 2000 serial data link. However, the ECM and
fuel injection pump control unit (PCU) communicates
with each other over the controller area network (CAN)
link. The CAN link is not used for communication with
the scan tool and is shared only between the ECM and
PCU.

Lost Communication with The Engine Control

Module (ECM)

Schematic Reference: Engine Controls Schematics

Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls

2 Attempt to establish engine control module (ECM)
communications with the scan tool.
Does the ECM communicate with the scan tool?

Go to Intermittent
Conditions

Go to Step 3

3 Check the ECM C-56 and C-57 connectors for poor
connections.
Did you find and correct the condition?

Go to Step 17

Go to Step 4

4 Check the electronic hydraulic control unit (EHCU)
C-67 connector for poor connection.
Did you find and correct the condition?

Go to Step 17

Go to Step 5

5 1. Turn ON the ignition, with the engine OFF.

2. Check the ECM (30A) (SFB-4), ECM (10A) fuse
(EB-4) and Engine (15A) fuse (C-6).Replace and
retest if open. If any fuse continues to open,
check for a short to ground on each circuit fed by
that fuse.

Turn OFF the ignition.

Disconnect the ECM C-56 harness connector.
Turn ON the ignition, with the engine OFF.
Connect a test lamp to ground and check for
voltage at the ignition voltage supply circuit at the
ECM (pin 39 of C-56 connector).

Does the test lamp illuminate?

o0k w

Go to Step 6

Go to Step 14

6 1. Turn OFF the ignition.

2. Connect a DMM between the Keyword 2000
serial data circuit at the ECM (pin 35 of C-56
connector) and the EHCU (pin 11 of C-67
connector).

3. Test the circuits for an open circuit or high
resistance.

4. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 17

Go to Step 7

7 1. Turn OFF the ignition.

2. Connect a DMM between the Keyword 2000
serial data circuit at the EHCU (pin 11 of C-67
connector) and the DLC (pin 7 of B-58
connector).

3. Test the circuits for an open circuit or high
resistance.

4. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 17

Go to Step 8
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Step Action Value(s) Yes No
8 Important: An open in a ground circuit at the ECM
will not cause a loss of communication.
1. Check ECM ground for corrosion and tightness. —
2. Clean or tighten grounds as necessary.
Did you find and correct the condition? Go to Step 17 Go to Step 9
9 1. Turn OFF the ignition.
2. Reconnect the ECM harness connector if
previously disconnected.
3. Turn ON the ignition, with the engine OFF.
4. Replace the ECM main relay with the tail relay or —
replace with a known good relay.
5. Attempt to establish scan tool communications
with the ECM.
Does the ECM communicate with the scan tool? Go to Step 15 Go to Step 10
10 1. Turn OFF the ignition.
2. Remove the ECM main relay.
3. Turn ON the ignition, with the engine OFF.
4. Using a test lamp, check for battery voltage at
both of the battery voltage supply circuits to the —
ECM main relay (pins 2 and 5 of X-12
connector).
5. Repair the open in the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 17 Go to Step 11
11 1. Reinstall the ECM main relay.
2. Turn the ignition ON and OFF while listening or
feeling for the ECM main relay click. Wait 2
seconds between transitions. o
Does the ECM main relay click when the ignition is
turned ON or OFF? Go to Step 13 Go to Step 12
12 Repair the ECM main relay control circuit between
the ECM main relay (pin 4 of X-12 connector) and
the ECM (pin 58 of C-56 connector) for the following
conditions:
e An open circuit —
e A short to battery or ignition voltage
e High resistance or a poor connection at
both the ECM and ECM main relay
Did you find and correct the condition? Go to Step 17 Go to Step 16
13 1. Check ECM main relay voltage supply circuit to
the ECM between the ECM main relay (pin 1 of
X-12 connector) and the ECM (pin 3 of C-56
connector) for the following conditions:
e An open circuit —
e High resistance or a poor connection at the
ECM and ECM main relay
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 17 Go to Step 16
14 Repair the open in the ignition voltage circuit to the
ECM. —
Did you complete the repair? Go to Step 17 —
15 Replace the ECM main relay.
Did you complete the replacement? B Go to Step 17 —
16 Important: Replacement ECM must  be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.
Did you complete the replacement?

Go to Step 17
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REAR HEATER DUCT
REMOVAL AND INSTALLATION

This illustration is based on RHD model

Disassembly Steps

1. Front seat assembly (RH/LH)
e Refer to SECTION 10 “FRONT
SEAT”.
2. Rear floor console
e Refer to SECTION 10 “FLOOR
CONSOLE".

3. Front floor console (A/T, M/T Model)

« Refer to SECTION 10 “FLOOR
CONSOLE”.
4. Sill plate (RH/LH)

o Refer to SECTION 10 “INTERIOR

TRIM PANELS".
. Dash side trim cover (RH/LH)
. Carpet
. Clip
. Rear Heater duct (RH/LH)
. Rear Heater duct center

©O© 00 N O O

RTW710LF004301

Reassembly Steps

A OO N ®©

. Rear heater duct center
. Rear heater duct (RH/LH)

Clip

. Carpet
. Dash side trim cover (RH/LH)
. Sill plate (RH/LH)

» Refer to SECTION 10 “INTERIOR
TRIM PANELS”.

. Front floor console (A/T, M/T Model)

e Refer to SECTION 10 “FLOOR
CONSOLEFE".

. Rear floor console

¢ Refer to SECTION 10 “FLOOR
CONSOLE".

. Front seat assembly (RH/LH)

e Refer to SECTION 10 “FRONT
SEAT”.
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Step

Action

Value(s)

Yes

No

17

Turn OFF the ignition.

Reconnect all disconnected connectors.

Turn the ignition ON with the engine OFF.
Attempt to establish scan tool communications
with the ECM.

Does the scan tool communicate with the ECM?

HON =

System OK

Go to Step 3
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Engine Cranks but Does Not Run

Description

The Engine Cranks but Does Not Run diagnostic table
is an organized approach to identifying a condition that
causes an engine to not start. The diagnostic table
directs the service technician to the appropriate system
diagnosis. The diagnostic table assumes the following
conditions are met:

The battery is completely charged and terminals
are cleaned and tight.

The engine cranking speed is normal.

There is adequate fuel in the fuel tank.

There is no fuel leak in the fuel line.

There is no air in the fuel line.

Filters (Air, Fuel) are clean.

Fuse and slow blow fuse are normal.

Diagnostic Aids

e If an intermittent condition is suspected, refer to

Intermittent Conditions in this section.

Step Action Value(s) Yes No

Did you perform the Diagnostic System Check- Go to Diagnostic

Engine Controls? — System Check-
Go to Step 2 Engine Controls

1. Install the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Crank the engine for specified amount of time.

4. Monitor the Diagnostic Trouble Code (DTC) 15 seconds

Information with the scan tool.
Does the scan tool display any DTCs that failed this
ignition?

Go to Diagnostic
Trouble Code (DTC)
List

Go to Step 3

1. Check for normal readings at key up for the
following inputs and output: Refer to the scan
tool Data List or a known good vehicle to
determine normal values.

e System Voltage
e Engine Coolant Temperature (ECT)
o Intake Air Temperature (IAT)
e Mass Air Flow (MAF) Sensor
e Barometric Pressure
e Desired Injection Quantity
2. Repair or replace as necessary.
Did you find and correct the condition?

Go to Step 10

Go to Step 4
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Step

Action

Value(s)

Yes

No

4

1. Inspect the high pressure side between the fuel
injection pump and the fuel injection nozzles for
fuel leakage. The following components may
contain an external leak.

e Fuel injection pump

e Fuel injection pump control unit (PCU)

e Fuel injection solenoid valve

e Timing control valve (TCV)

e Constant pressure valve (CPV)

e Fuel pipe between the fuel injection pump
and fuel injection nozzles

e Each fuel pipe sleeve nuts

e Each fuel pipe connectors

e [Each gaskets

Notice: Fuel may leak into the engine from the fuel

injection pump. In such case, the engine oil level will

rise. Inspect for fuel leakage into the engine oil.

2. Repair any fuel system leaks as necessary.

Did you find and correct the condition?

Go to Step 10

Go to Step 5

1. Turn OFF the ignition.

2. Check the fuel system line connections between
the fuel tank and the fuel injection pump for
tightness and all fuel hoses for cuts, cracks and
for the use of proper clamps.

3. Pump the priming pump on the fuel filter until it
becomes firm. If there is a leak on the suction
side of the fuel system between the priming
pump and the fuel injection pump, the priming
pump will not build up sufficient firmness and fuel
leakage may occur.

4. Repair or replace as necessary.

Did you find and correct the condition?

Go to Step 10

Go to Step 6

1. Remove the fuel hose that connects to the fuel
injection pump suction side.

2. Remove the fuel pipe connector that connects to
the fuel injection pump suction side.

3. Inspect the eye bolt for any type of restriction or
collapsed gauze filter.

Notice: If any type of restriction found, check for a

condition that causes contaminated fuel, such as the

customer is using an aftermarket fuel filter or

extended maintenance interval.Also inspect fuel

waxing or icing that is caused by an incorrect fuel

type used in winter season or water intrusion in the

fuel system.

4. Repair or replace as necessary.

Did you find and correct the condition?

Go to Step 10

Go to Step 7
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Step Action Value(s) Yes No
7 1. Disconnect the fuel hose that connects to the
fuel injection pump suction side. In order to
measure the discharged fuel amount, put the
hose into a bottle or a container.
2. Pump the priming pump on the fuel filter.
Notice: If there is a leak on the suction side of the
fuel system, the fuel from the disconnected hose will
not flow out sufficiently and fuel leakage may occur.
Also if there is a restriction on the suction side of the
fuel system, the fuel from the disconnected hose will
not flow out sufficiently that is most likely caused by
clogged fuel filter or kinked fuel hose or pipe. o
3. Draw fuel from the fuel tank at the fuel line (as
close to the fuel tank as possible) going to the
fuel pickup tube to verify a clean stream of fuel
comes out (use the hand-held vacuum pump 5-
8840-0279-0/J-23738-A with a clear hose or
equivalent). This will ensure the fuel pickup tube
is not cracked drawing air into the fuel line.
4. Repair any fuel system leaks and restrictions as
necessary.
Did you find and correct the condition? Go to Step 10 Go to Step 8
8 1. Other possible causes for the no-start condition:
e Fuel injection pump mechanical timing
incorrect
o Flywheel installed incorrectly causing the
crankshaft position (CKP) sensor to be
incorrectly timed to the engine. Disconnect
sensor and attempt to start engine to verify. —
e Heavily restricted intake, exhaust or
catalytic converter plugged solid
e Poor engine compression
e Water or gasoline contamination in fuel
2. Repair or replace as necessary.
Did you find and correct the condition? Go to Step 10 Go to Step 9
9 Important: The fuel injection pump must be timed to
the engine.
Replace the fuel injection pump. Refer to Fuel
Injection Pump Replacement in engine mechanical o
section.
Did you complete the replacement? Go to Step 10 —
10 1. Reconnect all previously disconnected harness
connector(s).
2. Turn OFF the ignition for 30 seconds. —
3. Attempt to start the engine.
Does the engine start and continue to run? Go to Step 11 Go to Step 2
11 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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Diagnostic Trouble Code (DTC) List

s DT(t: Flash| MIL DTC Name on Condition for Condition for Possible Cause
)g:ze(;m Code | Status scan tool Running the DTC Setting the DTC
P0100 65 ON |Mass Air Flow e The ignition switch |e The ECM detects  [e Sensor 5V reference circuit is
7) (MAF) Sensor is ON. that the MAF sensor| short to battery or ignition
Circuit 5V 5 volts reference voltage.
Reference High circuit voltage is e Sensor 5V reference circuit is
Voltage more than 5.2 volts | short to the sensor ignition
for 0.5 seconds. voltage circuit.
o Faulty MAF sensor.
e Faulty ECM.
P0100 65 ON [Mass Air Flow e The ignition switch |e The ECM detects  [e Sensor 5V reference circuit is
9) (MAF) Sensor is ON. that the MAF sensor| short to ground.
Voltage 5V 5 volts reference e Sensor 5V reference circuit is
Reference Circuit circuit voltage is short to the low reference circuit.
Low Voltage less than 4.6 volts | Faulty MAF sensor.
for 0.5 seconds. o Faulty ECM.
P0100 65 ON  |Mass Air Flow ¢ The ignition switch |e The ECM calculated|e ECM (10A) fuse (EB1) open.
(B) (MAF) Sensor is ON. MAF is lower than - [e Sensor ignition voltage feed
Circuit Low ¢ The engine is 18.6 kg/h for 5 circuit is open circuit or high
Voltage running. seconds. resistance.

e Sensor 5V reference circuit is
open circuit, high resistance,
short to ground or short to the
low reference circuit.

e Sensor signal circuit is open
circuit, high resistance, short to
ground or short to the low
reference circuit.

e Poor harness connector
connection.

o Faulty MAF sensor installation.

o Faulty MAF sensor.

e Faulty ECM.

P0100 65 ON |Mass Air Flow e The ignition switch |e The ECM calculated|e Sensor signal circuit is short to
(©) (MAF) Sensor is ON. MAF is higher than | any 5V reference circuit, short to
Circuit High ¢ The engine is 984 kg/h for 10 battery or ignition voltage circuit.

Voltage running. seconds. * Sensor low reference circuit is

open circuit or high resistance.

e Poor harness connector
connection.

o Faulty MAF sensor.

e Faulty ECM.

P0105 34 ON |Vacuum Pressure (e The ignition switch |e The ECM detects | Sensor 5V reference circuit is
1) Sensor Circuit is ON. that the vacuum short to battery or ignition
High Voltage pressure sensor voltage.
signal voltage is e Sensor signal circuit is short to
more than 4.4 volts | any 5V reference circuit, short to
for 3 seconds. battery or ignition voltage.

e Sensor low reference circuit is
open circuit or high resistance.

e Poor harness connector
connection.

o Faulty vacuum pressure sensor.

e Faulty ECM.
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s DT(t: Flash| MIL DTC Name on Condition for Condition for Possible Cause
)(’;:ze(;m Code | Status scan tool Running the DTC Setting the DTC
P0105 34 ON |Vacuum Pressure (e The ignition switch |e The ECM detects | Sensor 5V reference circuit is
(2) Sensor Circuit Low| is ON. that the vacuum open circuit or high resistance,
Voltage pressure sensor short to ground or short to the
signal voltage is low reference circuit.
less than 0.5 volts |e Sensor signal circuit is open
for 3 seconds. circuit, high resistance, short to
ground or short to the low
reference circuit.
e Poor harness connector
connection.
o Faulty vacuum pressure sensor.
e Faulty ECM.
P0105 34 ON |Vacuum Pressure [e The ignition switch |¢ The ECM detects | Sensor 5V reference circuit is
7) Sensor Voltage 5V| is ON. that the vacuum short to battery or ignition
Reference Circuit pressure sensor 5 voltage.
High Voltage volts reference e Faulty ECM.
circuit voltage is
more than 5.2 volts
for 2.5 seconds.
P0105 34 ON |Vacuum Pressure [e The ignition switch |¢ The ECM detects | Sensor 5V reference circuit is
9) Sensor Voltage 5V| is ON. that the vacuum short to ground or short to low
Reference Circuit pressure sensor 5 reference circuit.
Low Voltage volts reference o Faulty vacuum pressure sensor.
circuit voltage is e Faulty ECM.
less than 4.5 volts
for 2.5 seconds.
P0110 23 ON [Intake Air e The ignition switch |e The ECM detects |e Sensor signal circuit is open
(1) Temperature (IAT) [ is ON. that the IAT sensor | circuit, high resistance, short to
Sensor Circuit signal voltage is any 5V reference circuit, short to
High Voltage more than 4.7 volts | battery or ignition voltage.
for 3 seconds. e Sensor low reference circuit is
open circuit or high resistance.
¢ Poor harness connector
connection.
o Faulty IAT sensor.
e Faulty ECM.
P0110 23 ON |Intake Air e The ignition switch |e The ECM detects  |e Sensor signal circuit is short to
(2) Temperature (IAT) | is ON. that the IAT sensor | ground or short to the low
Sensor Circuit Low signal voltage is reference circuit.
Voltage less than 0.3volts  |e Faulty IAT sensor.
for 3 seconds. e Faulty ECM.
P0115 14 ON |Engine Coolant e The ignition switch |e The ECM detects |e Sensor signal circuit is open
1) Temperature is ON. that the ECT sensor| circuit, high resistance, short to
(ECT) Sensor signal voltage is any 5V reference circuit, short to
Circuit High more than 4.7 volts | battery or ignition voltage.
Voltage for 3 seconds. e Sensor low reference circuit is
open circuit or high resistance.
e Poor harness connector
connection.
e Faulty ECT sensor.
e Faulty ECM.
P0115 14 ON |Engine Coolant ¢ The ignition switch |e The ECM detects |e Sensor signal circuit is short to
2) Temperature is ON. that the ECT sensor| ground or short to the low
(ECT) Sensor signal voltage is reference circuit.
Circuit Low less than 0.3volts  |e Faulty ECT sensor.
Voltage for 3 seconds. e Faulty ECM.
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( )(,:r::ge())m Code | Status scan tool Running the DTC Setting the DTC ossible Lause
P0180 15 ON |Fuel Temperature [e Ignition switch is e The PCU internal  |e Faulty PCU.
(B) Sensor Circuit ON. FT sensor output is
lower than -40°C (-
40°F) for 3 seconds
or higher than
150°C (302°F) for 3
seconds.
P0215 52 | ONat |Engine Shutoff e The ignition switch |e After the condition |e Faulty fuel injection pump.
(A) next |(ESO) Solenoid is OFF. for running the DTC
ignition [Control Circuit ¢ The engine speed for 2 seconds, the
cycle is lower than 1500 | engine speed is
RPM. higher than 200
¢ The vehicle speed | RPM when the ESO
is lower than 1.5 solenoid valve is
km/h (1 MPH). commanded shutoff
from the PCU.
P0215 52 ON |Engine Shutoff e The ignition switch |e The PCU detects |e ESO solenoid valve control
(B) (ESO) Solenoid is ON. high voltage circuit is short to battery or
Control Circuit condition on the ignition voltage.
ESO solenoid valve |e Faulty PCU.
control circuit for e Faulty ECM.
longer than 1
second when the
ECM does not
command shutoff.
P0215 52 ON |Engine Shutoff e The ignition switch |e The engine speed |¢ ESO solenoid valve control
(C) (ESO) Solenoid is OFF. is higher than 200 circuit is open circuit, high
Control Circuit ¢ The engine speed RPM within 2 resistance or short to ground.
is lower than 1500 | seconds after the [e Faulty PCU.
RPM. condition for o Faulty ECM.
¢ The vehicle speed | running the DTC
is lower than 1.5 are met.
km/h (1 MPH).
P0215 52 ON |Engine Shutoff ¢ The ignition switch |e The ECM detects |e Faulty ECM.
(D) (ESO) Solenoid is OFF. internal CAN
Control Circuit controller does not
Bus OFF mode.
P0216 54 ON |Injection Timing  [e The engine speed |e The PCU monitored |e Excessive air in the fuel system.
(A) Control Circuit is higher than 700 actual fuel injection |e Loss fuel.
RPM. timing is advanced |e Fuel suction side looseness,
¢ The fuel injection more than desired | kinks or blocked.
quantity is higher by 3°CA for longer |e Faulty or clogged fuel filter.
than 4 mg/strk. than 12 seconds or |, contaminated fuel.
retarded more than |, Fayty timing device.
desired by 6°CA for || Faulty fuel injection pump CMP
longer than 12 Sensor.
seconds.
P0216 54 ON |Injection Timing  |e The engine speed |e The PCU monitored |e Excessive air in the fuel system.

(B)

Control Circuit

is higher than 2014
RPM.

actual fuel injection
timing is oscillated
higher than desired
by 5.2°CA.

e Loss fuel.

e Fuel suction side looseness,
kinks or blocked.

o Faulty or clogged fuel filter.

e Contaminated fuel.

¢ Faulty timing device.

o Faulty fuel injection pump CMP

sensor.
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)(,:r::ge())m Code | Status scan tool Running the DTC Setting the DTC
P0243 64 ON [Turbocharger e The ignition switch |e The ECM detects |e Vacuum pressure sensor circuits
(3) Waste gate is ON. that the vacuum are high resistance.
Solenoid Boost eThe BARO is pressure is 50 hPa |e Faulty vacuum hoses
Solenoid Circuit between 0 hPa and | lower than the ¢ Misrouted vacuum hoses.
3500 hPa. desired vacuum « Faulty vacuum pressure sensor.
e The IAT is between | pressure for 3 e Faulty turbocharger solenoid
-50°C (-58 °F)and | seconds. valve.
200°C (392°F). « Faulty vacuum regulating valve.
eThe ECT is « Faulty turbocharger wastegate
between -50°C (- valve.
58 °F) and 150°C « Faulty ECM.
(302°F).
P0243 64 ON |Turbocharger e The ignition switch |e The ECM detects |¢ ECM (10A) fuse (EB1) open.
4) Waste gate is ON. that the low voltage |e Turbocharger solenoid valve
Solenoid Boost condition on the ignition voltage feed circuit is
Solenoid Circuit turbocharger open circuit or high resistance.
Low Voltage solenoid valve « Turbocharger solenoid valve
control circuit for control circuit is open circuit,
longer than 3 high resistance or short to
seconds when the ground.
solenoid valve is  |e Poor harness connector
commanded OFF. connection.
o Faulty turbocharger solenoid
valve.
e Faulty ECM.
P0243 64 ON |Turbocharger ¢ The ignition switch |e The ECM detects |e Vacuum pressure sensor low
(5) Wastegate is ON. that the vacuum reference circuit is high
Solenoid Boost e The BARO is pressure is 50 hPa | resistance.
Solenoid Circuit between 0 hPa and | higher than the e Faulty vacuum hoses
3500 hPa. desired vacuum ¢ Misrouted vacuum hoses.
e The IAT is between | pressure for 3 ¢ Faulty vacuum pressure sensor.
-50°C (-58 °F) and | seconds. e Faulty turbocharger solenoid
200°C (392°F). valve.
eThe ECT is e Faulty vacuum regulating valve.
between -50°C (- « Faulty turbocharger wastegate
58 °F) and 150°C valve.
(302°F). « Faulty ECM.
P0243 64 ON  |Turbocharger e The ignition switch |e The ECM detects | Faulty turbocharger wastegate
(6) Waste gate is ON. that the MAF valve.
Solenoid Boost eThe ECT is amount is 56 o MAF sensor low reference circuit
Solenoid Circuit between -50°C (- mg/strk higher than | is high resistance.
58 °F) and 150°C the desired MAF for |e Faulty EGR valve vacuum
(302°F). 3 seconds. control system.
e The EGR solenoid e Faulty EGR valve.
valve control is ¢ Faulty EGR solenoid valve.
OFF. « Faulty EGR solenoid valve
e The MAF sensor vacuum hose routing.
DTC P0100 is not o Faulty MAF sensor.
set.
e The vacuum
pressure sensor
DTC P0105 is not
set.
o The IAT sensor
DTC P0110 is not
set.
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P0243 64 ON  |Turbocharger e The ignition switch |e The ECM detects |e Turbocharger solenoid valve
(8) Waste gate is ON. that the high control circuit is short to battery
Solenoid Boost voltage condition on| or ignition voltage circuit.
Solenoid Circuit the turbocharger o Faulty turbocharger solenoid
High Voltage solenoid valve valve.
control circuit for ¢ Faulty ECM.
longer than 3
seconds when the
solenoid valve is
commanded ON.
P0251 53 ON |Injection Pump e The fuel injection  |e The PCU detects | Faulty fuel injection pump.
(6) Fuel Metering pump CMP sensor | that the fuel e Faulty PCU.
Control signal is generated. | injection solenoid
e The CAN valve is operated
communication when the desired
between the ECM fuel injection
and PCU is normal. | quantity is
commanded 0
mg/strk.
P0251 53 ON |Injection Pump e The fuel injection  [e The PCU detects |e Faulty CKP sensor signal.
(7) Fuel Metering pump CMP sensor | that the doubled o Faulty fuel injection pump CMP
Control signal is generated. | fuel injection pump | sensor signal.
e The CKP sensor speed is lower than |e Electrical interference.
signal is generated. | engine speed by  |e Magnetic interference.
¢ The engine speed 690 RPM for longer |4 Faulty PCU.
is higher than 500 than 0.2 seconds.
RPM.
P0251 53 ON |Injection Pump ¢ The ignition switch |e The PCU detects |e Faulty PCU.
9) Fuel Metering is ON. internal fuel
Control injection pump
control maps are
not programmed
during self-test.
P0251 53 ON [Injection Pump  |e The ignition switch |e The PCU detects  |e Faulty PCU.
(A) Fuel Metering is ON. internal EEPROM
Control or A/D converter is
failed during self-
test.
P0251 53 ON |Injection Pump e The ignition switch |e The PCU detects | Faulty fuel injection pump.
(B) Fuel Metering is ON. that the fuel e Faulty PCU.
Control injection solenoid
valve drive circuit is
failed during self-
test.
P0251 53 ON [Injection Pump e The ignition switch |e The PCU detects  |e Faulty fuel injection pump.
(D) Fuel Metering is ON. that the fuel e Faulty PCU.
Control injection solenoid
valve drive circuit
voltage level is
abnormal during
self-test.

>
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pTC Flash
(Symptom Code
Code)

MIL

Status

DTC Name on
scan tool

Condition for
Running the DTC

Condition for
Setting the DTC

Possible Cause

P0251 | 53 | ON
(E)

Injection Pump
Fuel Metering
Control

o The ignition switch
is ON.

e The ECM detects
communication
message from the
PCU is not received
for longer than 1
second.

* CAN high circuit is open circuit,
high resistance, short to ground,
short to battery or ignition
voltage.

e CAN low circuit is open circuit,
high resistance, short to ground,
short to battery or ignition
voltage.

o Electrical interference.

o Magnetic interference.

e Faulty PCU.

o Faulty ECM.

P0335 | 43 | ON
(B)

Crankshaft
Position (CKP)
Sensor Circuit

e The ignition switch
is ON.

e The engine speed
is higher than 665
RPM.

o The ECM detects
extra or missing
CKP sensor signals
while engine is
running.

e Sensor signal circuit is open
circuit, high resistance, short to
ground, short to battery or short
to ignition voltage.

e Sensor low reference circuit is
open circuit, high resistance,
short to ground, short to battery
or short to ignition voltage.

e Sensor shield ground is open
circuit, high resistance, short to
ground, short to battery or short
to ignition voltage.

o Faulty CKP sensor.

e Faulty ECM.

o Electrical interference.

o Magnetic interference.

o Faulty sensor installation.

o Faulty flywheel circumference.

P0335 43 ON
(D)

Crankshaft
Position (CKP)
Sensor Circuit

«DTC P0335
(Symptom Code B)
is not set.

* The ignition switch
is ON.

o The fuel injection
pump CMP sensor
signal is generated.

e The CAN
communication
between the ECM
and PCU is normal.

e The ECM detects
that the CKP sensor
signals are not
generated when
doubled fuel
injection pump
rotation speed is
higher than 50
RPM.

e Sensor signal circuit is open
circuit, high resistance, short to
ground, short to battery or short
to ignition voltage.

e Sensor low reference circuit is
open circuit, high resistance,
short to ground, short to battery
or short to ignition voltage.

e Sensor shield ground is open
circuit, high resistance, short to
ground, short to battery or short
to ignition voltage.

e Faulty CKP sensor.

e Faulty ECM.

o Electrical interference.

* Magnetic interference.

o Faulty sensor installation.

o Faulty flywheel circumference.

P0335 | 43 | ON
(E)

Crankshaft
Position (CKP)
Sensor Circuit

e Ignition switch is
ON.

e The ECM detects
that the engine
speed is higher
than 5700 RPM for
0.2 seconds.

¢ Engine overrun.

o Faulty CKP sensor.

e Faulty ECM.

o Electrical interference.

o Magnetic interference.

o Faulty flywheel circumference.
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CONTROL LEVER ASSEMBLY
[++][+¢] REMOVAL AND INSTALLATION

This illustration is based on RHD model

Removal Steps

> >
O©Co~NoOOr~WN =

. Glove box

. Instrument panel driver side lower cover
. Ash-tray

. Control cables

. Center cluster

. Attaching screw

. A/C switch connector

. Fan switch connector

. Control lever assembly

Installation Steps

A 9.

N WHArOTIO N

Control lever assembly

. Fan switch connector

. A/C switch connector

. Attaching screw

. Center cluster

. Control cables

. Ash-tray

. Instrument panel driver side lower cover
. Glove box

RTW710MF000801
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P0380 66 ON |Glow Plug Relay |e The ignition switch |e The ECM detects [e¢ ECM (10A) fuse (EB1) open.
(4) Control Circuit Low| is ON. that the low voltage |e Glow relay ignition voltage feed
Voltage condition on the circuit on coil side is open circuit
glow relay control or high resistance.
circuit for longer ¢ Glow relay control circuit is open
than 3 seconds circuit, high resistance or short
when the relay is to ground.
commanded OFF. |4 Glow relay is poor installation.
o Faulty glow relay.
e Faulty ECM.
P0380 66 ON [Glow Plug Relay |e The ignition switch |e The ECM detect o Glow relay control circuit is short
(8) Control Circuit is ON. that the high to battery or ignition voltage
High Voltage voltage condition on| circuit.
the glow relay o Faulty glow relay.
control circuit for o Faulty ECM.
longer than 1
second when the
relay is commanded
ON.
P0381 67 ON [Glow Plug e The ignition switch |e The ECM detects |e Meter (15A) fuse (C-14) open.
4) Indicator Circuit is ON. that the low voltage |e Glow indicator lamp ignition
Low Voltage condition on the voltage feed circuit is open
glow indicator lamp | circuit or high resistance.
control circuit for  |e Glow indicator lamp control
longer than 3 circuit is open circuit, high
seconds when the | resistance or short to ground.
indicator lamp is_ |e Poor harness connector
commanded OFF. connection.
e Glow indicator lamp bulb burned
out.
o Faulty instrument panel cluster
(meter assembly).
e Faulty ECM.
P0381 67 ON [Glow Plug e The ignition switch |e The ECM detects  |e Glow indicator lamp control
(8) Indicator Circuit is ON. that the high circuit is short to battery or
High Voltage voltage condition on| ignition voltage circuit.
the glow indicator |e Faulty instrument panel cluster
lamp control circuit | (meter assembly).
for longer than 1 o Faulty ECM.
second when the
indicator lamp is
commanded ON.
P0400 32 ON |Exhaust Gas ¢ The ignition switch |e The ECM detects |e MAF sensor circuits are high

@)

Recirculation
(EGR) System
Performance

is ON.

e The engine is
running.

¢ The BARO is
between 850 hPa
and 1100 hPa.

e The IAT is between
15°C (59°F) and
100°C (212°F).

e¢The ECT is
between 35°C
(95°F) and 100°C
(211°F).

that the MAF
amount is 150
mg/strk lower than
the desired MAF for
60 seconds.

resistance.

 MAF sensor signal circuit is short
to IAT sensor signal circuit.

o Intake air leakage.

¢ Intake duct disconnected.

» Intake system is obstructed.

o Faulty turbocharger.

o Faulty exhaust system.

o Faulty EGR valve vacuum
control system.

o Faulty EGR valve.

e Faulty EGR solenoid valve.

o Faulty EGR solenoid valve
vacuum hose routing.

o Faulty MAF sensor.

>
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s t Flash| MIL DTC Name on Condition for Condition for Possible Cause
)(,:r::ge())m Code | Status scan tool Running the DTC Setting the DTC
P0400 32 ON [Exhaust Gas ¢ The ignition switch |e The ECM detects |e¢ ECM (10A) fuse (EB1) open.
(4) Recirculation is ON. that the low voltage |¢ EGR solenoid valve ignition
(EGR) Solenoid condition on the voltage feed circuit is open
Circuit Low EGR solenoid valve | circuit or high resistance.
Voltage control circuit for * EGR solenoid valve control
longer than 3 circuit is open circuit, high
seconds when the | resistance or short to ground.
solenoid valve is  |e Poor harness connector
commanded OFF. connection.
o Faulty EGR solenoid valve.
e Faulty ECM.
P0400 32 ON |Exhaust Gas ¢ The ignition switch |e The ECM detects |e MAF sensor low reference circuit
(5) Recirculation is ON. that the MAF is high resistance.
(EGR) System ¢ The engine is amount is 150 ¢ Faulty EGR valve vacuum
Performance running. mg/strk higher than | control system.
«The BARO is the desired MAF for |e Faulty EGR valve.
between 850 hPa 60 seconds. « Faulty vacuum pump
and 1100 hPa. e Faulty EGR solenoid valve.
 The IAT is between « Faulty EGR solenoid valve
15°C (59°F) and vacuum hose routing.
100°C (212°F). « Faulty MAF sensor.
e The ECT is « Faulty ECM.
between 35°C
(95°F) and 100°C
(211°F).
P0400 32 ON [Exhaust Gas ¢ The ignition switch |e The ECM detects | EGR solenoid valve control
(8) Recirculation is ON. that the high circuit is short to battery or
(EGR) Solenoid voltage condition on| ignition voltage circuit.
Circuit High the EGR solenoid |e Faulty EGR solenoid valve.
Voltage valve control circuit |e Faulty ECM.
for longer than 3
seconds when the
solenoid valve is
commanded ON.
P0500 24 ON |Vehicle Speed ¢ The ignition switch |e The ECM detects |e Vehicle speed too high.
(1) Sensor (VSS) is ON. that the vehicle o Electrical interference.
Circuit speed is higher « Magnetic interference.
than 200 km/h (125 | Faulty A/T VSS. (2WD with A/T)
MPH) for 5 « Faulty VSS. (Except 2WD with
seconds. AIT)
e Faulty ECM.
P0500 24 ON [Vehicle Speed e The ignition switch |e The ECM detects | Electrical interference.
(A) Sensor (VSS) is ON. that the vehicle o Magnetic interference.
Circuit speed sensor signal

frequency is too
high for 0.6
seconds.

o Faulty A/T VSS. (2WD with A/T)

e Faulty VSS. (Except 2WD with
AIT)

e Faulty ECM.
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)(’:o:i)e) Code | Status scan tool Running the DTC Setting the DTC
P0500 24 ON |Vehicle Speed e The ignition switch |e The ECM detects  [¢ 2WD with A/T
(B) Sensor (VSS) is ON. that the vehicle ¢ V/SS signal circuit is open circuit,
Circuit e The engine speed | speed is lower than | high resistance, short to ground,
is higher than 3600 | 1.5km/h (1 MPH) for| short to battery or ignition.
RPM. 60 seconds. ¢ Poor harness connector
¢ The fuel injection connection.
quantity is more o Faulty instrument panel cluster
than 41 mg/strk. (meter assembly).
e Faulty TCM.
e Faulty ECM.
o Except 2WD with A/T
o Meter (15A) fuse (C-14) open.
e Sensor ignition voltage circuit is
open circuit or high resistance.
e Sensor signal circuit is open
circuit, high resistance, short to
ground, short to battery or
ignition voltage.
e Sensor low reference circuit is
open circuit or high resistance.
e Poor harness connector
connection.
o Faulty instrument panel cluster
(meter assembly).
e Faulty VSS.
o Faulty ECM.
P0560 35 OFF [System Voltage e The ECM detects  |e Incorrect “Jump Starting”.
(1) that the battery ¢ Faulty charging system.
— voltage feed circuit |e Faulty ECM.
voltage is more
than 20 volts.
P0560 35 OFF |System Voltage e The ECM detects  |e Faulty charging system.
(2) that the battery e Battery voltage feed circuit is
o voltage feed circuit | high resistance.
voltage is less than |e Faulty ECM.
7 volts.
P0560 35 OFF [System Voltage e The PCU battery e Incorrect “Jump Starting”.
(A) voltage feed circuit |e Faulty charging system.
voltage is less than e Battery voltage feed or ground
T 4.5 volts or more circuit is high resistance.
than 27 volts. « Faulty PCU.
P0561 18 OFF |lgnition Switch e The ECM detects [« ECM main relay control circuit is
(A) Circuit that the ignition short to ground.
voltage circuit is « [gnition voltage feed circuit is
— changed ON to OFF| intermittently open circuit or high
during initialization. | resistance.
o Faulty ignition switch.
P0561 18 OFF [Ignition Switch e The ECM detects | Faulty ECM.
(B) Circuit internal ignition
voltage feed circuit
o is failed after
initialization.
P0602 - ON |Control Module oVIN inthe ECMis [eVIN is not programmed.

Not Programmed

not programmed.

>
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P0606 28 ON |Control Module e The ECM detects  |e Faulty ECM.
(A) Internal that the internal
Performance — CPU does not
react.
P0606 28 ON |Control Module e The accelerator e The ECM detects  |e Faulty ECM.
(B) Internal pedal position is that the engine
Performance less than 1%. speed is higher

¢ The desired fuel than 2000 RPM.
injection quantity is
0 mg/strk.

P0645 46 ON |Air Conditioning  |e The ignition switch |e The ECM detects [e¢ ECM (10A) fuse (EB1) open.
(4) (A/C) Clutch Relay | is ON. that the low voltage |e A/C compressor relay ignition
Control Circuit Low[e The A/C condition on the voltage feed circuit on coil side is
Voltage compressor relay is | A/C compressor open circuit or high resistance.
once commanded | relay control circuit |e A/C compressor relay control
ON. for longer than 3 circuit is open circuit, high
seconds when the | resistance or short to ground.
relay is commanded|e A/C compressor relay is poor
OFF. installation.
o Faulty A/C compressor relay.
e Faulty ECM.
P0645 46 ON |Air Conditioning  [e The ignition switch |e The ECM detects |e A/C compressor relay control
(8) (A/C) Clutch Relay | is ON. that the high circuit is short to battery or
Control Circuit eThe A/C voltage condition on| ignition voltage circuit.
High Voltage compressor relay is | the A/C compressor |e Faulty A/C compressor relay.
once commanded | relay control circuit |e Faulty ECM.
ON. for longer than 3
seconds when the
relay is commanded
ON.
P0703 25 ON |Brake Switch ¢ The ignition switch |e The ECM detects |e Stop (15A) fuse (C-15) open.
(A) Circuit is ON. that the brake pedal |e ECM (10A) fuse (EB-4) open.

e The engine speed | 1 switchis ON ¢ Brake pedal 1 switch battery
is higher than 665 | (Applied) when the | voltage feed circuit is open
RPM. brake pedal 2 circuit or high resistance.

e The vehicle speed | switch is OFF « Brake pedal 1 switch signal
is higher than 0 (Released) for circuit is open circuit, high
km/h (0 MPH). longer than 30 resistance, short to battery or

seconds within the | gnition voltage.

enabling conditions |4 Brake pedal 2 switch ignition
ever since ignition | yojtage feed circuit is open
switch is ON. circuit or high resistance.

* Brake pedal 2 switch signal
circuit is open circuit, high
resistance, short to battery or
ignition voltage.

o Misadjusted brake pedal switch.

* Brake pedal switch is poor
connection.

o Faulty brake pedal switch.

e Faulty ECM.
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P0703 25 ON |Brake Switch ¢ The ignition switch |e The ECM detects |e Stop (15A) fuse (C-15) open.
(B) Circuit is ON. that the brake pedal |e ECM (10A) fuse (EB-4) open.

e The engine speed | 1 switch is OFF ¢ Brake pedal 1 switch battery
is higher than 665 | (Released) when voltage feed circuit is open
RPM. the brake pedal 2 circuit or high resistance.

« The vehicle speed | switch is ON « Brake pedal 1 switch signal
is higher than 0 (Applied) for longer | circuit is open circuit, high
km/h (0 MPH). than 30 seconds. resistance, short to battery or

ignition voltage.

¢ Brake pedal 2 switch ignition
voltage feed circuit is open
circuit or high resistance.

e Brake pedal 2 switch signal
circuit is open circuit, high
resistance, short to battery or
ignition voltage.

* Misadjusted brake pedal switch.

* Brake pedal switch is poor
connection.

o Faulty brake pedal switch.

e Faulty ECM.

P0704 57 ON |Clutch Switch ¢ The ignition switch |e The ECM detects |¢ ECM (10A) fuse (EB-4) open.

(6) Input Circuit is ON. that the clutch pedal|e Clutch pedal switch ignition
switch signal does voltage feed circuit is open
not change during circuit or high resistance.
the vehicle speed e Clutch pedal switch signal circuit
changes between | is open circuit, high resistance,
1.5 km/h (1 MPH) | short to battery or ignition
and 80 km/h (50 voltage.
MPH). « Misadjusted clutch pedal switch.

¢ Clutch pedal switch is poor
connection.
o Faulty clutch pedal switch.
e Faulty ECM.
P1105 86 ON |Barometric ¢ The ignition switch |e The ECM detects |e Faulty ECM.
1) Pressure (BARO) | is ON. that the BARO
Sensor Circuit sensor signal
High Voltage voltage is more
than 4.4 volts for 1
second.
P1105 86 ON |Barometric ¢ The ignition switch |e The ECM detects |e Faulty ECM.
2) Pressure (BARO) | is ON. that the BARO
Sensor Circuit Low sensor signal
Voltage voltage is less than
1.5 volts for 1
second.

>
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P1120 21 ON |Accelerator Pedal (e The ignition switch |e The ECM detects | Sensor 5V reference circuit is
(1) Position (APP) is ON. that the APP sensor| short to battery or ignition
Sensor Circuit signal voltage is voltage.
High Voltage more than 4.5 volts |e Sensor 5V reference circuit is
for 0.5 seconds. short to ground or short to the
low reference circuit.

e Sensor signal circuit is short to
any 5V reference circuit, short to
battery or ignition voltage circuit.

¢ Sensor low reference circuit is
open circuit or high resistance.

¢ Poor harness connector
connection.

o Faulty APP sensor.

e Faulty ECM.

P1120 21 ON |Accelerator Pedal (e The ignition switch |e The ECM detects | Sensor 5V reference circuit is
(7) Position (APP) is ON. that the APP sensor| short to battery or ignition
Sensor Circuit 5V voltage supply voltage circuit.
Reference High circuit is more than |e Faulty ECM.
Voltage 5.2 volts for 0.5
seconds.
P1120 21 ON [Accelerator Pedal |e The ignition switch |e The ECM detects  [e Sensor 5V reference circuit is
(9) Position (APP) is ON. that the APP sensor| short to ground or short to the
Sensor Circuit 5V voltage supply low reference circuit.
Reference Low circuit is less than  |e Faulty APP sensor.
Voltage 4.6 volts for 0.5 e Faulty ECM.
seconds.
P1120 21 ON |Accelerator Pedal (e The ignition switch |e The ECM detects | Brake pedal 1 switch signal
(D) Position (APP) is ON. APP sensor angle circuit is open circuit, high
Sensor Circuit ¢ The engine speed is stationary more resistance, short to battery or
Correlation is higher than 1700 | than 8.7%, then ignition voltage.
RPM. brake pedal is ¢ Accelerator pedal stuck.
 The vehicle speed | depressed for « Intake throttle valve stuck.
is higher than 1.5 longer than 2 « Intake throttle valve control cable
km/h (1 MPH). seconds. damaged, stuck or no free play.
¢ Misadjusted APP sensor.

o Faulty APP sensor.

» Misadjusted brake pedal switch.

o Faulty brake pedal switch.

e Faulty ECM.

P1120 21 ON |Accelerator Pedal |e The ignition switch |Either of following ¢ APP sensor 5V reference circuit

(E)

Position (APP)
Sensor Circuit
Correlation

is ON.

condition is met.

e The ECM detects
APP sensor angle
is less than 0.35%,
then idle switch is
OFF for longer than
0.6 seconds.

OR

e The ECM detects
APP sensor angle
is more than 8.7%,
then idle switch is
ON for longer than
0.6 seconds.

is open circuit or high resistance.

o APP sensor signal circuit is open
circuit, high resistance, short to
ground or short to the low
reference circuit.

* APP sensor low reference circuit
is high resistance.

e Idle switch signal circuit is open
circuit, high resistance, short to
ground, short to battery or
ignition voltage.

e Poor harness connector
connection.

o Faulty APP sensor.

o Faulty idle switch.

e Faulty ECM.
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s DT(t: Flash| MIL DTC Name on Condition for Condition for Possible Cause
)g::ze(;m Code | Status scan tool Running the DTC Setting the DTC
P1173 22 OFF |Limitation of * The ignition switch |e The ECM detects | Engine overheat.
(3) Injection Quantity | is ON. an excessive high |e Faulty engine cooling system.
coolant temperature |o Faulty ECT sensor.
for longer than 30
seconds.
P1173 22 OFF |Limitation of e The ignition switch |e The ECM detects |e Faulty PCU.
(7) Injection Quantity | is ON. an excessive high
FT for longer than
30 seconds.
P1173 22 OFF |Limitation of e The ignition switch |e The ECM detects |e Faulty PCU.
(A) Injection Quantity | is ON. an excessive low
FT for longer than
30 seconds.
P1335 43 ON |Crankshaft e The ignition switch |e The PCU detects  [e CKP sensor signal output circuit
(A) Position (CKP) is ON. CKP sensor signal | is open circuit, high resistance,
Sensor Circuit from the ECM is short to ground, short to battery
faulty. or ignition voltage.
e Poor harness connector
connection.
e Faulty PCU.
e Faulty ECM.
P1345 41 ON |Crankshaft e The PCU received |e Faulty fuel injection pump.
(A) Position (CKP) — faulty fuel injection |e Faulty PCU.
Camshaft Position — pump CMP sensor
(CMP) Correlation signal for 1 second.
P1520 47 ON |Park/Neutral e The ignition switch |e The ECM detects  [e Manual Transmission
(A) Position Switch is ON. that the neutral o Neutral switch signal circuit is
Circuit ¢ The engine speed switch signal is short to battery or ignition
is higher than 1500 | continuously ON voltage.
RPM. (neutral or P/N e Faulty neutral switch.
« The vehicle speed | range) during three ¢ Faulty ECM.
is higher than 63 consecutive driving |s Automatic Transmission
km/h (39 MPH) cycles. «P & N position switch signal
(M/T) or 78 km/h circuit is short to battery or
(49 MPH) (A/T). ignition voltage.
e The clutch pedal is « Misadjusted inhibitor switch.
released. (M/T) « Faulty inhibitor switch.
e Faulty ECM.
P1520 47 ON |Park/Neutral e The ignition switch |e The ECM detects |¢ ECM (10A) fuse (EB-4) open.
(B) Position Switch is ON. that the neutral ¢ Neutral switch ignition voltage
Circuit ¢ The engine speed switch signal is feed circuit is open circuit or high
is higher than 665 continuously OFF resistance.
RPM (other than neutral) |e Neutral switch signal circuit is
« The vehicle speed | during three open circuit or high resistance.
is lower than 2 km/h| consecutive driving |e Poor harness connector
(1.2 MPH). cycles. connection.
o The clutch pedal is o Faulty neutral switch.
released after once e Faulty ECM.
depressed.
P1605 55 ON |Control Module e The ECM detects  |e Faulty ECM.
(C) Internal internal seed or key
Performance — file in EEPROM
data is destroyed.

>
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s DT(t: Flash| MIL DTC Name on Condition for Condition for Possible Cause
)(,:r::ge())m Code | Status scan tool Running the DTC Setting the DTC
P1605 55 ON |Control Module e The ECM detects  |e Faulty ECM.
(D) Internal reading or writing
Performance from the EEPROM
T data is failed during
initialization.
P1605 55 ON |Control Module e The ECM detects  |e Faulty ECM.
(E) Internal total sum of
Performance EEPROM data is
— not equal to
registered value
during initialization.
P1610 56 ON |Immobilizer e The ECM detects  [e Immobilizer function is not
(A) Function Not immobilizer security | programmed into the ECM.
*1 Programmed — code and secret key|e Faulty ECM.
is not programmed.
P1611 56 ON |Wrong Security e The ECM detects | Programming ECM with wrong
(A) Code Entered wrong immobilizer security code.
*1 — security code is e Faulty ECM.
programmed.
P1612 56 ON  |Immobilizer Wrong e The ECM receives | Keyword 2000 communication
(A) Signal wrong immobilizer line is open circuit, high
*1 response signal resistance, short to ground, short
from the ICU. to battery or ignition voltage.
— o Electrical interference.
o Magnetic interference.
e Faulty ECM.
o Faulty ICU.
P1613 56 ON |Immobilizer No e The ECM does not |e Keyword 2000 communication
(A) Signal receive the line is open circuit, high
*1 immobilizer resistance, short to ground, short
response signal to battery or ignition voltage.
from the ICU. o Electrical interference.
_ o Magnetic interference.
o Faulty transponder key.
¢ Faulty antenna coil.
e Faulty ECM.
o Faulty ICU.
P1614 56 ON |Wrong e The ICU receives |e Faulty transponder key.
(A) Transponder Key wrong immobilizer |e Faulty ICU.
*1 response signal
T from the
transponder key.
P1625 76 OFF [ECM Main Relay e The ECM detects |¢ ECM main relay control circuit is
(A) Circuit that the ECM main | intermittently open circuit or high
relay is turned OFF | resistance.
before commanded |e ECM battery voltage feed circuit
- turned OFF. is intermittently open or high
resistance.
e Faulty ECM main relay.

*1: This DTC may be set if the ECM with wrong specification is installed.
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( )g::ze(;m Code | Status scan tool Running the DTC Setting the DTC ossible Lause
P1625 76 OFF |ECM Main Relay |e The ignition switch |e The ECM detects |¢ ECM main relay control circuit is
(B) Circuit is OFF. that the ECM main | short to ground.
relay is turned ON |e ECM battery voltage circuit is
for longer than 2 short to battery.
seconds. e« Faulty ECM main relay.
e Faulty ECM.
P1630 51 ON [Injection Pump e The ECM detects  |e Faulty fuel injection pump.
(A) Fuel Metering that the PCU e Faulty PCU.
Control monitored fuel
— injection solenoid
valve control
current is too high.
P1630 51 ON |Injection Pump e The ECM detects  |e Faulty fuel injection pump.
(B) Fuel Metering that the PCU ¢ Faulty PCU.
Control continuously flow
— the control current
to the fuel injection
solenoid valve.
P1650 44 ON [CAN Device e The ECM detects | CAN high circuit is open circuit,
(A) Offline that the PCU high resistance, short to ground,
receives from the short to battery or ignition
CAN controller voltage.
reset or Bus Offline. |e CAN low circuit is open circuit,
high resistance, short to ground,
_ short to battery or ignition
voltage.
o Electrical interference.
o Magnetic interference.
o Faulty PCU.
e Faulty ECM.
P1650 44 ON |CAN Device Hang- e The ECM detects  |e Faulty ECM.
(B) up internal CAN
— controller does not
react.
P1651 45 ON |CAN Malfunction e The ECM detects |e CAN high circuit is open circuit,
(A) that the PCU does high resistance, short to ground,
not receive the CAN| short to battery or ignition
messages from the | voltage.
ECM. ¢ CAN low circuit is open circuit,
high resistance, short to ground,
_ short to battery or ignition
voltage.
o Electrical interference.
o Magnetic interference.
o Faulty PCU.
e Faulty ECM.

>
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pTC Flash
(Symptom Code
Code)

MIL
Status

DTC Name on
scan tool

Condition for
Running the DTC

Condition for
Setting the DTC

Possible Cause

P1651 | 45 | ON
(B)

CAN Malfunction

e The ECM does not
receive the CAN
messages from the
PCU.

* CAN high circuit is open circuit,
high resistance, short to ground,
short to battery or ignition
voltage.

o CAN low circuit is open circuit,
high resistance, short to ground,
short to battery or ignition
voltage.

e Electrical interference.

o Magnetic interference.

(8)

Indicator Lamp
(MIL) Circuit High
Voltage

is ON.

high voltage
condition on the
MIL control circuit
for longer than 1
second when the
MIL is commanded
ON.

e Faulty PCU.
o Faulty ECM.
P1690 77 OFF [Malfunction e The ignition switch |e The ECM detects a |e Meter (15A) fuse (C-14) open.
(4) Indicator Lamp is ON. low voltage o MIL ignition voltage feed circuit
(MIL) Control condition on the is open circuit or high resistance.
Circuit Low MIL control circuit  |e MIL control circuit is open circuit,
Voltage for longer than 3 high resistance or short to
seconds when the ground.
MIL is commanded e Poor harness connector
OFF. connection.
o MIL bulb burned out.
o Faulty instrument panel cluster
(meter assembly).
e Faulty ECM.
P1690 7 OFF  [Malfunction e The ignition switch |e The ECM detects a | MIL control circuit is short to

battery or ignition voltage circuit.
o Faulty instrument panel cluster
(meter assembly).
e Faulty ECM.
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CONVERSION TABLE

PAGE
= Vo ) o R T | 0
2 = 0A-11
Y 0 [ 8] 1 5 =P § ) . T P
1] = = 0A-13
=TT =R ¢ 7 A T V'
LI L [T 0A-15
BLIC= 1 1= =1 (R 0 ) o3 )
MILLIMETERS TO INCHES INCHES TO MILLIMETERS
mm in. mm in. mm in. mm in. in. mm in. mm
1] 0.0394 | 26| 1.0236 | 51 | 2.0079 | 76 | 2.9921 1/64  0.3969 33/64 13.0969
2| 00787 | 27| 1.0630 | 52| 2.0472 | 77 | 3.0315 1/32 0.7938 17/32 13.4938
3| 01181 | 28| 1.1024 | 53 | 2.0866 | 78 | 3.0709 3/64  1.1906 35/64 13.8906
4101575 | 29| 1.1417 | 54| 21260 | 79 | 3.1102 1/16 15875 9/16 14.2875
5101969 | 30| 1.1811 | 55| 2.1654 | 80 | 3.1496 5/64  1.9844 37/64 14.6844
6| 02362 | 31| 12205 | 56| 2.2047 | 81 | 3.1890 3/32 2.3813 19/32 15.0813
7102756 | 32| 1.2598 | 57 | 2.2441 | 82 | 3.2283 7/64  2.7781 39/64 15.4781
8| 03150 | 33| 1.2992 | 58 | 2.2835 | 83 | 3.2677 1/8 31750 5/8 15.8750
903543 | 34| 1.3386 | 59 | 2.3228 | 84 | 3.3071 9/64  3.5719 41/64  16.2719
10 | 0.3937 | 35| 1.3780 | 60 | 2.3622 | 85 | 3.3465 5/32 3.9688 21/32 16.6688
11 | 0.4331 36 | 1.4173 61 | 2.4016 86 | 3.3858 11/64  4.3656 43/64 17.0656
12 | 0.4724 37 | 1.4567 62 | 2.4409 87 | 3.4252 3/16 47625 11/16 17.4625
13 | 0.5118 | 38 | 1.4961 63 | 2.4803 | 88 | 3.4646 13/64 5.1594 45/64 17.8594
14 | 0.5512 | 39| 1.5354 | 64 [ 25197 [ 89 | 3.5039 7/32 5.5563 23/32 18.2563
15 | 0.5906 40 | 1.5748 65 | 2.5591 90 | 3.5433 15/64 5.9531 47/64 18.6531
16 | 0.6299 | 41| 1.6142 | 66 | 2.5984 | 91 | 3.5827 1/4 6.3500 3/4 19.0500
17 | 0.6693 | 42| 1.6535 | 67 | 2.6378 | 92 | 3.6220 17/64  6.7469 49/64 19 4469
18 | 0.7087 | 43| 1.6929 | 68 | 2.6772 | 93 | 3.6614 932 71438 05/30 19.8438
19 | 0.7480 | 44| 1.7323 | 69 | 2.7165 | 94 | 3.7008
19/64  7.5406 51/64 20.2406
20| 0.7874 | 45| 1.7717 | 70 | 2.7559 | 95 | 3.7402
5/16 7.9375 13/16 20.6375
21| 0.8268 | 46| 1.8110 | 71 | 2.7953 | 96 | 3.7795
21/64  8.3344 53/64 21.0344
22| 0.8661 | 47 | 1.8504 | 72 | 2.8346 | 97 | 3.8189 11/32 8.7313 27/30 14313
23| 0.9055 | 48| 1.8898 | 73 | 2.8740 | 98 | 3.8583 . :
24 | 0.9449 | 49 | 1.9291 | 74 | 2.9134 | 99 | 3.8976 23/64  9.1281 55/64  21.8281
: . : . 3/8 9.5250 7/8 22.2250
25| 0.9843 | 50 | 1.9685 | 75 | 2.9528 | 100 | 3.9370 o564 99219 57064 996219
101 | 3.9764 [ 111 | 4.3701 [ 121 | 4.7638 [ 131 | 5.1575 13/32 10.3188 29/32 23.0188
102 | 4.0157 | 112 | 4.4094 | 122 | 4.8031 | 132 | 5.1968 27/64  10.7156 59/64 23.4156
103 | 4.0551 | 113 | 4.4488 | 123 | 4.8425 | 133 | 5.2362 7716 11.1125  15/16 23.8125
104 | 4.0945 | 114 | 4.4882 | 124 | 4.8819 | 134 | 5.2756 29/64 11.5094 61/64 24.2094
105 | 4.1339 | 115 | 4.5276 | 125 | 4.9213 | 135 | 5.3150 15/32 11.9063 31/32 24.6063
106 | 4.1732 | 116 | 4.5669 | 126 | 4.9606 | 136 | 5.3543 31/64 12.3031 63/64 25.0031
107 | 4.2126 | 117 | 4.6063 | 127 | 5.0000 | 137 | 5.3937 1/2 12.7000 A 25.4000

108 | 4.2520 | 118 | 4.6457 | 128 | 5.0394 | 138 [ 5.4331
109 | 4.2913 | 119 ]| 4.6850 | 129 | 5.0787 [ 139 | 5.4724

>
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<] 1-76 HEATER AND AIR CONDITIONING

\/ Important Operations - Removal

2. Instrument Panel Driver Lower Cover
Refer to SECTION 10 “INSTRUMENT PANEL” .

4. Control Cables
Disconnect control cables at each side of the unit.

RTW710SH000601
5. Center Cluster
Refer to SECTION 10 “INSTRUMENT PANEL".
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DTC P0100 (Symptom Code 7) (Flash Code 65)

Circuit Description

The mass air flow (MAF) sensor is an air flow meter that
measures the amount of air that enters the engine. It is
fitted between the air cleaner and turbocharger. A small
quantity of air that enters the engine indicates
deceleration or idle speed. A large quantity of air that
enters the engine indicates acceleration or a high load
condition. The MAF sensor has the following circuits.

¢ Ignition voltage circuit

¢ 5 volts reference circuit

o Low reference circuit

o MAF sensor signal circuit
The engine control module (ECM) provides 5 volts
reference voltage through the reference circuit to the
MAF sensor. The ECM monitors the voltage on the 5
volts reference circuit. If the ECM detects an
excessively high MAF sensor 5 volts reference voltage,
this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the MAF sensor 5 volts
reference circuit voltage is more than 5.2 volts for
0.5 seconds.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM uses a MAF substitution of 1600 mg/strk
for engine control.
e The ECM uses an EGR solenoid valve control
substitution of 10%.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
o The MAF Sensor parameter on the scan tool will
only update with engine running.
Test Description

The number below refers to the step number on the
diagnostic table.
3. If the MAF sensor 5 volts reference circuit between

the ECM and the sensor is normal, the sensor signal
voltage low DTC P0100 (Symptom Code B) will set.

DTC P0100 (Symptom Code 7) (Flash Code 65)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? Go to Step 3 Aids
3 1. Turn OFF the ignition.
2. Disconnect the mass air flow (MAF) sensor
harness connector.
3. Start the engine and let idle for 30 seconds. —
4. Monitor the DTC Information with the scan tool.
Does DTC P0100 (Symptom Code B) set, but not
DTC P0100 (Symptom Code 7)? Go to Step 5 Go to Step 4
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Step Action Value(s) Yes No
4 1. Test the 5 volts reference circuit between the
engine control module (ECM) (pin 83 of C-57
connector) and the MAF sensor (pin 4 of C-116
connector) for the following conditions:
e A short to battery or ignition voltage
e A short to the sensor ignition voltage
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 7 Go to Step 6
5 Replace the MAF sensor. Refer to Mass Air Flow
Sensor Replacement in this section. —

Did you complete the replacement? Go to Step 7 —
6 Important: Replacement ECM must  be
programmed.

Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.

Did you complete the replacement? Go to Step 7 —

7 1. Reconnect all previously disconnected harness
connector(s).

2. Clear the DTCs with the scan tool.

3. Turn OFF the ignition for 30 seconds. —

4. Start the engine.

5. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition? Go to Step 3 Go to Step 8
8 Observe the DTC Information with the scan tool. Go to Diagnostic

Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)

List System OK
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DTC P0100 (Symptom Code 9) (Flash Code 65)

Circuit Description

The mass air flow (MAF) sensor is an air flow meter that
measures the amount of air that enters the engine. It is
fitted between the air cleaner and turbocharger. A small
quantity of air that enters the engine indicates
deceleration or idle speed. A large quantity of air that
enters the engine indicates acceleration or a high load
condition. The MAF sensor has the following circuits.

¢ Ignition voltage circuit

¢ 5 volts reference circuit

o Low reference circuit

o MAF sensor signal circuit
The engine control module (ECM) provides 5 volts
reference voltage through the reference circuit to the
MAF sensor. The ECM monitors the voltage on the 5
volts reference circuit. If the ECM detects an
excessively low MAF sensor 5 volts reference voltage,
this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the MAF sensor 5 volts
reference circuit voltage is less than 4.6 volts for
0.5 seconds.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

o The ECM uses a MAF substitution of 1600 mg/strk
for engine control.
e The ECM uses an EGR solenoid valve control
substitution of 10%.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
o The MAF Sensor parameter on the scan tool will

only update with engine running.
Test Description
The number below refers to the step number on the
diagnostic table.
3. If the MAF sensor 5 volts reference circuit between
the ECM and the sensor is normal, the sensor signal
voltage low DTC P0100 (Symptom Code B) will set.

DTC P0100 (Symptom Code 9) (Flash Code 65)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? Go to Step 3 Aids
3 1. Turn OFF the ignition.
2. Disconnect the mass air flow (MAF) sensor
harness connector.
3. Start the engine and let idle for 30 seconds. —
4. Monitor the DTC Information with the scan tool.
Does DTC P0100 (Symptom Code B) set, but not
DTC P0100 (Symptom Code 9)? Go to Step 5 Go to Step 4
4 1. Test the 5 volts reference circuit between the
engine control module (ECM) (pin 83 of C-57
connector) and the MAF sensor (pin 4 of C-116
connector) for the following conditions:
e A short to ground o
e A short to the low reference circuit
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 7 Go to Step 6
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Step Action Value(s) Yes No

5 Replace the MAF sensor. Refer to Mass Air Flow
Sensor Replacement in this section. —

Did you complete the replacement? Go to Step 7 —
6 Important: Replacement ECM must  be
programmed.

Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.

Did you complete the replacement? Go to Step 7 —

7 1. Reconnect all previously disconnected harness
connector(s).

2. Clear the DTCs with the scan tool.

3. Turn OFF the ignition for 30 seconds. —

4. Start the engine.

5. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition? Go to Step 3 Go to Step 8
8 Observe the DTC Information with the scan tool. Go to Diagnostic

Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)

List System OK
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DTC P0100 (Symptom Code B) (Flash Code 65)

Circuit Description

The mass air flow (MAF) sensor is an air flow meter that
measures the amount of air that enters the engine. It is
fitted between the air cleaner and turbocharger. A small
quantity of air that enters the engine indicates
deceleration or idle speed. A large quantity of air that
enters the engine indicates acceleration or a high load
condition. The MAF sensor has the following circuits.

¢ Ignition voltage circuit

¢ 5 volts reference circuit

o Low reference circuit

o MAF sensor signal circuit

The engine control module (ECM) monitors the MAF
sensor signal for voltage outside the normal range of
the MAF sensor. If the ECM detects an excessively low
MAF sensor signal voltage, this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
e The engine is running.
Condition for Setting the DTC
e The ECM calculated MAF is lower than -18.6 kg/h
for 5 seconds. This indicates the ECM detects that
the MAF sensor signal voltage is smaller than a
predetermined range during engine run.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM uses a MAF substitution of 1600 mg/strk
for engine control.
e The ECM uses an EGR solenoid valve control
substitution of 10%.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL that the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
e Wrong direction of MAF sensor installation will
cause this DTC to set.
e Contaminated or restricted MAF sensor will cause
this DTC to set.
o The MAF Sensor parameter on the scan tool will
only update with engine running.
Test Description
The number below refers to the step number on the
diagnostic table.
7. If the MAF sensor signal circuit between the ECM
and the sensor is short to ground or any low reference

circuits, the sensor 5 volts reference voltage low DTC
P0100 (Symptom Code 9) will set.

8. If the MAF sensor signal circuit between the ECM
and the sensor is normal, the sensor signal voltage high
DTC P0100 (Symptom Code C) will set.

DTC P0100 (Symptom Code B) (Flash Code 65)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine and let idle for 30 seconds.
Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

PoOb=

Go to Diagnostic
Go to Step 3 Aids

3 1. Turn OFF the ignition.

2. Inspect the ECM (10A) fuse (EB-4) in the engine
room fuse block.

Is the ECM (10A) fuse (EB-4) open?

Go to Step 4 Goto Step 5

4 Replace the ECM (10A) fuse (EB-4). If the fuse
continues to open, repair the short to ground on one
of the circuits that is fed by the ECM (10A) fuse (EB-
4) or replace the shorted attached component fed by
the ECM (10A) fuse (EB-4).

Did you complete the repair?

Go to Step 17 —
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Step Action Value(s) Yes No
5 1. Turn OFF the ignition.
2. Disconnect the mass air flow (MAF) sensor
harness connector.
3. Connect a test lamp between the ignition voltage
feed circuit of the MAF sensor harness (pin 2 of o
C-116 connector) and a known good ground.
4. Turn ON the ignition, with the engine OFF.
Does the test lamp illuminate? Go to Step 6 Go to Step 9
6 1. Keep the ignition ON, with the engine OFF.
2. Connect a DMM between the 5 volts reference
circuit of the MAF sensor harness (pin 4 of C-116 4.5 volts
connector) and a known good ground.
Is the DMM voltage more than the specified value? Go to Step 7 Go to Step 10
7 1. Turn OFF the ignition.
2. Connect a 3-amp fused jumper wire between the
5 volts reference circuit and the signal circuit of
the MAF sensor harness (pins 4 and 5 of C-116
connector).
3. Turn ON the ignition, with the engine OFF. DO T
NOT start the engine.
4. Monitor the DTC Information with the scan tool.
Does DTC P0100 (Symptom Code 9) set, but not
DTC P0100 (Symptom Code B)? Go to Step 11 Go to Step 8
8 1. Keep the 3-amp fused jumper wire with
connected.
2. Start the engine and let idle for 30 seconds. —
Does DTC P0100 (Symptom Code C) set, but not
DTC P0100 (Symptom Code B)? Go to Step 13 Go to Step 12
9 Repair the open circuit or high resistance on the
ignition voltage feed circuit between the ECM (10A)
fuse (EB-4) and the MAF sensor (pin 2 of C-116 —
connector).
Did you complete the repair? Go to Step 17 —
10 1. Test the 5 volts reference circuit between the
engine control module (ECM) (pin 83 of C-57
connector) and the MAF sensor (pin 4 of C-116
connector) for the following conditions:
e An open circuit
e A short to ground T
e A short to the low reference circuit
e High resistance
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 17 Go to Step 14
11 1. Test the signal circuit between the ECM (pin 88
of C-57 connector) and the MAF sensor (pin 5 of
C-116 connector) for the following conditions:
e A short to ground —
e A short to the low reference circuit
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 17 Go to Step 16
12 1. Test the signal circuit between the ECM (pin 88

of C-57 connector) and the MAF sensor (pin 5 of
C-116 connector) for an open circuit or high
resistance.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 17

Go to Step 14

>
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Step

Action

Value(s)

Yes

No

13

1. Turn OFF the ignition.

2. Inspect for an intermittent and for poor
connections at the harness connector of the MAF
sensor (pins 2, 4 and 5 of C-116 connector).

3. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 17

Go to Step 15

14

1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect for an intermittent and for poor
connections on the MAF sensor circuits at the
harness connector of the ECM (pins 83 and 88 of
C-57 connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 17

Go to Step 16

15

Replace the MAF sensor. Refer to Mass Air Flow
Sensor Replacement in this section.
Did you complete the replacement?

Go to Step 17

16

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 17

17

1. Reconnect all previously disconnected fuse or
harness connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Accelerate the engine between idle and W.O.T.
(accelerator pedal full travel) many times while
observing the DTC Information with the scan
tool.

Did the DTC fail this ignition?

ok wn

Go to Step 3

Go to Step 18

18

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK
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DTC P0100 (Symptom Code C) (Flash Code 65)

Circuit Description

The mass air flow (MAF) sensor is an air flow meter that
measures the amount of air that enters the engine. It is
fitted between the air cleaner and turbocharger. A small
quantity of air that enters the engine indicates
deceleration or idle speed. A large quantity of air that
enters the engine indicates acceleration or a high load
condition. The MAF sensor has the following circuits.
¢ Ignition voltage circuit
¢ 5 volts reference circuit
o Low reference circuit
o MAF sensor signal circuit
The engine control module (ECM) monitors the MAF
sensor signal for voltage outside the normal range of
the MAF sensor. If the ECM detects an excessively high
MAF sensor signal voltage, this DTC will set.
Condition for Running the DTC
e The ignition switch is ON.
e The engine is running.
Condition for Setting the DTC
e The ECM calculated MAF is higher than 984 kg/h
for 10 seconds. This indicates the ECM detects
that the MAF sensor signal voltage is higher than a
predetermined range during engine run.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM uses a MAF substitution of 1600 mg/strk
for engine control.
e The ECM uses an EGR solenoid valve control
substitution of 10%.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
o The MAF Sensor parameter on the scan tool will
only update with engine running.
Test Description
The number below refers to the step number on the
diagnostic table.
3. If the MAF sensor signal circuit between the ECM

and the sensor is normal, the sensor signal voltage low
DTC P0100 (Symptom Code B) will set.

DTC P0100 (Symptom Code C) (Flash Code 65)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine and let idle for 30 seconds.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? Go to Step 3 Aids
3 1. Turn OFF the ignition.
2. Disconnect the mass air flow (MAF) sensor
harness connector.
3. Start the engine and let idle for 30 seconds. —
4. Monitor the DTC Information with the scan tool.
Does DTC P0100 (Symptom Code B) set, but not
DTC P0100 (Symptom Code C)? Go to Step 4 Go to Step 5
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Step

Action

Value(s)

Yes

No

4

1. Turn OFF the ignition.

2. Connect a test lamp between the low reference
circuit of the MAF sensor harness (pin 3 of C-116
connector) and a battery voltage.

Does the test lamp illuminate?

Go to Step 7

Go to Step 6

Important: The MAF sensor may be damaged if the

sensor signal circuit is shorted to a voltage source.

1. Test the signal circuit between the engine control
module (ECM) (pin 88 of C-57 connector) and
the MAF sensor (pin 5 of C-116 connector) for
the following conditions:

e A short to battery or ignition voltage
e A short to 5 volts reference

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 11

Go to Step 10

1. Test the low reference circuit between the ECM
(pin 92 of C-57 connector) and the MAF sensor
(pin 3 of C-116 connector) for an open circuit or
high resistance.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 11

Go to Step 8

1. Turn OFF the ignition.

2. Inspect for an intermittent and for a poor
connection at the harness connector of the MAF
sensor (pin 3 of C-116 connector).

3. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 11

Go to Step 9

1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect for an intermittent and for a poor
connection on the MAF sensor circuit at the
harness connector of the ECM (pin 92 of C-57
connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 11

Go to Step 10

Replace the MAF sensor. Refer to Mass Air Flow
Sensor Replacement in this section.
Did you complete the replacement?

Go to Step 11

10

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 11

11

1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Accelerate the engine between idle and W.O.T.
(accelerator pedal full travel) many times while
observing the DTC Information with the scan
tool.

Did the DTC fail this ignition?

ok wn

Go to Step 3

Go to Step 12

12

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK
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DTC P0105 (Symptom Code 1) (Flash Code 34)

Circuit Description

The vacuum pressure sensor is installed to the
turbocharger wastegate control hose and it detects the
regulated vacuum pressure to the turbocharger
wastegate valve. The vacuum pressure sensor is a
transducer that varies voltage according to changes in
the vacuum pressure inside the vacuum hose. The
vacuum pressure sensor has the following circuits.

¢ 5 volts reference circuit

¢ Low reference circuit

e Vacuum pressure sensor signal circuit
The engine control module (ECM) supplies 5 volts to
the vacuum pressure sensor on the 5 volts reference
circuit. The ECM also provides a ground on the low
reference circuit. The vacuum pressure sensor provides
a signal to the ECM on the vacuum pressure signal
circuit which is relative to the vacuum pressure changes
in the turbocharger wastegate valve control hose. The
ECM should detect a low signal voltage at a high
vacuum pressure and high signal voltage at a low
vacuum pressure. The ECM monitors the vacuum
pressure sensor signal for voltage outside the normal
range of the vacuum pressure sensor. If the ECM
detects an excessively high vacuum pressure sensor
signal voltage, this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the vacuum pressure
sensor signal voltage is more than 4.4 volts for 3
seconds.

Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM limits fuel injection quantity.
e The ECM uses a barometric pressure of 615 hPa
for turbocharger wastegate valve control.
Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Test Description
The number below refers to the step number on the
diagnostic table.
3. If the vacuum pressure sensor signal circuit between
the ECM and the sensor is normal, the sensor signal
voltage low DTC P0105 (Symptom Code 2) will set.

DTC P0105 (Symptom Code 1) (Flash Code 34)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

HON =

Go to Diagnostic
Go to Step 3 Aids

3 1. Turn OFF the ignition.

2. Disconnect the vacuum pressure sensor harness
connector.

3. Turn ON the ignition, with the engine OFF.

4. Monitor the DTC Information with the scan tool.

Does DTC P0105 (Symptom Code 2) set, but not

DTC P0105 (Symptom Code 1)?

Go to Step 4 Go to Step 6

4 1. Turn OFF the ignition.

2. Connect a test lamp between the low reference
circuit of the vacuum pressure sensor harness
(pin 2 of C-124 connector) and battery voltage.

Does the test lamp illuminate?

Go to Step 5 Go to Step 7
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Important Operations - Installation

9. Control Lever Assembly

Air source control cable

RHD

1) Slide the control lever to the left (“CIRC” position).

2) Connect the control cable at the "CIRC" position of the link
unit of blower assembly and fix it with the clip.

LHD

1) Slide the control lever to the right (“FRESH” position).

2) Connect the control cable at the "FRESH" position of the
link unit of blower assembly and fix it with the clip.

Temperature control cable

RHD

1) Turn the control knob to the right (“FULL HOT” position).

2) Connect the control cable at the “FULL HOT” position of the

mix lever of the heater unit and fix it with the clip.
LHD

1) Turn the control knob to the left (“FULL COLD” position).
2) Connect the control cable at the “FULL COLD” position of
the mix lever of the heater unit and fix it with the clip.

Air select control cable

RHD

1) Turn the control knob to the left (“VENT” position).

2) Connect the control cable at the “VENT” position of the
mode control link of the heater unit and fix it with the clip.

LHD

1) Turn the control knob to the right (“DEF” position).

2) Connect the control cable at the “DEF” position of the mode
control link of the heater unit and fix it with the clip.

4. Control Cables
Check control cable operation
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Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.
Did you complete the replacement?

Go to Step 13

Step Action Value(s) Yes No
5 1. Turn OFF the ignition.
2. Connect a DMM between the 5 volts reference
circuit of the vacuum pressure sensor harness
(pin 3 of C-124 connector) and a known good 5.5 volts
ground.
3. Turn ON the ignition, with the engine OFF.
Is the DMM voltage more than the specified value? Go to Step 8 Go to Step 9
6 Important: The vacuum pressure sensor may be
damaged if the sensor signal circuit is shorted to a
voltage source.
1. Test the signal circuit between the engine control
module (ECM) (pin 85 of C-57 connector) and
the vacuum pressure sensor (pin 1 of C-124 —
connector) for the following conditions:
e A short to battery or ignition voltage
e A short to any 5 volts reference
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 13 Go to Step 12
7 1. Test the low reference circuit between the ECM
(pin 93 of C-57 connector) and the vacuum
pressure sensor (pin 2 of C-124 connector) for
an open circuit or high resistance. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 13 Go to Step 10
8 1. Test the 5 volts reference circuit between the
ECM (pin 57 of C-56 connector) and the vacuum
pressure sensor (pin 1 of C-124 connector) for a
short to battery or ignition voltage. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 13 Go to Step 12
9 1. Turn OFF the ignition.
2. Inspect for an intermittent and for a poor
connection at the harness connector of the
vacuum pressure sensor (pin 2 of C-124 —
connector).
3. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 13 Go to Step 11
10 1. Turn OFF the ignition.
2. Disconnect the ECM harness connector.
3. Inspect for an intermittent and for a poor
connection on the vacuum pressure sensor
circuit at the harness connector of the ECM (pin o
93 of C-57 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 13 Go to Step 12
11 Replace the vacuum pressure sensor. Refer to
Vacuum Pressure Sensor Replacement in this
section. o
Did you complete the replacement? Go to Step 13 —
12 Important: Replacement ECM must  be
programmed.

>



BACK TO CHAPTER INDEX ISUZU KB P190 2007
TO MODEL INDEX

<] Engine Control System (4JH1) 6E-77 ) 2
Step Action Value(s) Yes No
13 1. Reconnect all previously disconnected harness
connector(s).

2. Clear the DTCs with the scan tool.

3. Turn OFF the ignition for 30 seconds. —

4. Start the engine.

5. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition? Go to Step 3 Go to Step 14
14 Observe the DTC Information with the scan tool. Go to Diagnostic

Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)

List System OK
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DTC P0105 (Symptom Code 2) (Flash Code 34)

Circuit Description

The vacuum pressure sensor is installed to the
turbocharger wastegate control hose and it detects the
regulated vacuum pressure to the turbocharger
wastegate valve. The vacuum pressure sensor is a
transducer that varies voltage according to changes in
the vacuum pressure inside the vacuum hose. The
vacuum pressure sensor has the following circuits.

¢ 5 volts reference circuit

¢ Low reference circuit

e Vacuum pressure sensor signal circuit
The engine control module (ECM) supplies 5 volts to
the vacuum pressure sensor on the 5 volts reference
circuit. The ECM also provides a ground on the low
reference circuit. The vacuum pressure sensor provides
a signal to the ECM on the vacuum pressure signal
circuit which is relative to the vacuum pressure changes
in the turbocharger wastegate valve control hose. The
ECM should detect a low signal voltage at a high
vacuum pressure and high signal voltage at a low
vacuum pressure. The ECM monitors the vacuum
pressure sensor signal for voltage outside the normal
range of the vacuum pressure sensor. If the ECM
detects an excessively low vacuum pressure sensor
signal voltage, this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the vacuum pressure
sensor signal voltage is less than 0.5 volts for 3

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM limits fuel injection quantity.
e The ECM uses a barometric pressure of 615 hPa
for turbocharger wastegate valve control.
Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Test Description
The number below refers to the step number on the
diagnostic table.
4. If the vacuum pressure sensor signal circuit between

the ECM and the sensor is normal, the sensor signal
voltage high DTC P0105 (Symptom Code 1) will set.

DTC P0105 (Symptom Code 2) (Flash Code 34)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

seconds.
Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? Go to Step 3 Aids
3 1. Turn OFF the ignition.
2. Disconnect the vacuum pressure sensor harness
connector.
3. Connect a DMM between the 5 volts reference
circuit of the vacuum pressure sensor harness 4.5 volts
(pin 3 of C-124 connector) and a known good
ground.
4. Turn ON the ignition, with the engine OFF.
Is the DMM voltage more than the specified value? Go to Step 4 Go to Step 5
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Step Action Value(s) Yes No
4 1. Turn OFF the ignition.
2. Connect a 3-amp fused jumper wire between the
5 volts reference circuit and the signal circuit of
the vacuum pressure sensor harness (pins 1 and
3 of C-124 connector). —
3. Turn ON the ignition, with the engine OFF.
4. Monitor the DTC Information with the scan tool.
Does DTC P0105 (Symptom Code 1) set, but not
DTC P0105 (Symptom Code 2)? Go to Step 7 Go to Step 6
5 1. Test the 5 volts reference circuit between the
engine control module (ECM) (pin 82 of C-57
connector) harness and the vacuum pressure
sensor (pin 3 of C-124 connector) for the
following conditions:
e An open circuit —
e A short to ground
e A short to the low reference circuit
e High resistance
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 11 Go to Step 8
6 1. Test the signal circuit between the ECM (pin 85
of C-57 connector) and the vacuum pressure
sensor (pin 1 of C-124 connector) for the
following conditions:
e An open circuit
e A short to ground o
e A short to the low reference circuit
e High resistance
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 11 Go to Step 8
7 1. Turn OFF the ignition.
2. Inspect for an intermittent and for poor
connections at the harness connector of the
vacuum pressure sensor (pins 1 and 3 of C-124 —
connector).
3. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 11 Go to Step 9
8 1. Turn OFF the ignition.
2. Disconnect the ECM harness connector.
3. Inspect for an intermittent and for poor
connections on the vacuum pressure sensor
circuits at the harness connector of the ECM o
(pins 82 and 85 of C-57 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 11 Go to Step 10
9 Replace the vacuum pressure sensor. Refer to
Vacuum Pressure Sensor Replacement in this
section. o
Did you complete the replacement? Go to Step 11 —
10 Important: Replacement ECM must  be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.
Did you complete the replacement?

Go to Step 11

>
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Step Action Value(s) Yes No
11 1. Reconnect all previously disconnected harness
connector(s).
2. Clear the DTCs with the scan tool.
3. Turn OFF the ignition for 30 seconds. —
4. Start the engine.
5. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition? Go to Step 3 Go to Step 12
12 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
< >
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DTC P0105 (Symptom Code 7) (Flash Code 34)

Circuit Description

The vacuum pressure sensor is installed to the
turbocharger wastegate control hose and it detects the
regulated vacuum pressure to the turbocharger
wastegate valve. The vacuum pressure sensor is a
transducer that varies voltage according to changes in
the vacuum pressure inside the vacuum hose. The
vacuum pressure sensor has the following circuits.

¢ 5 volts reference circuit

¢ Low reference circuit

e Vacuum pressure sensor signal circuit
The engine control module (ECM) supplies 5 volts to
the vacuum pressure sensor on the 5 volts reference
circuit. The ECM also provides a ground on the low
reference circuit. If the ECM detects an excessively high
vacuum pressure sensor 5 volts reference voltage, this
DTC will set.
Condition for Running the DTC

e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the vacuum pressure
sensor 5 volts reference circuit voltage is more
than 5.2 volts for 2.5 seconds.

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM limits fuel injection quantity.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

DTC P0105 (Symptom Code 7) (Flash Code 34)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

HON =

Go to Diagnostic
Go to Step 3 Aids

3 1. Test the 5 volts reference circuit between the
engine control module (ECM) (pin 82 of C-57
connector) and the vacuum pressure sensor (pin
3 of C-124 connector) for a short to battery or
ignition voltage.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 5 Go to Step 4

4 Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 5 —

5 1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

. Monitor the DTC Information with the scan tool.

ok wbn

Did the DTC fail this ignition?

Go to Step 3 Go to Step 6
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Step Action Value(s) Yes No
6 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P0105 (Symptom Code 9) (Flash Code 34)

Circuit Description

The vacuum pressure sensor is installed to the
turbocharger wastegate control hose and it detects the
regulated vacuum pressure to the turbocharger
wastegate valve. The vacuum pressure sensor is a
transducer that varies voltage according to changes in
the vacuum pressure inside the vacuum hose. The
vacuum pressure sensor has the following circuits.

¢ 5 volts reference circuit

¢ Low reference circuit

e Vacuum pressure sensor signal circuit
The engine control module (ECM) supplies 5 volts to
the vacuum pressure sensor on the 5 volts reference
circuit. The ECM also provides a ground on the low
reference circuit. If the ECM detects an excessively low
vacuum pressure sensor 5 volts reference voltage, this
DTC will set.
Condition for Running the DTC

e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the vacuum pressure
sensor 5 volts reference circuit voltage is less than
4.5 volts for 2.5 seconds.

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM limits fuel injection quantity.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Test Description
The number below refers to the step number on the
diagnostic table.
3. If the vacuum pressure sensor 5 volts reference
circuit between the ECM and the sensor is normal, the
sensor signal voltage low DTC P0105 (Symptom Code
2) will set.

DTC P0105 (Symptom Code 9) (Flash Code 34)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

HON =

Go to Diagnostic
Go to Step 3 Aids

3 1. Turn OFF the ignition.

2. Disconnect the vacuum pressure sensor harness
connector.

3. Turn ON the ignition, with the engine OFF.

4. Monitor the DTC Information with the scan tool.

Does DTC P0105 (Symptom Code 2) set, but not

DTC P0105 (Symptom Code 9)?

Go to Step 5 Go to Step 4

4 1. Test the 5 volts reference circuit between the
engine control module (ECM) (pin 82 of C-57
connector) and the vacuum pressure sensor (pin
3 of C-124 connector) for the following
conditions:

e A short to ground
e A short to the low reference circuit
2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 7 Go to Step 6




BACK TO CHAPTER INDEX

<

6E-84 Engine Control System (4JH1)

ISUZU KB P190 2007
TO MODEL INDEX

>

Step

Action

Value(s)

Yes

No

5

Replace the vacuum pressure sensor. Refer to
Vacuum Pressure Sensor Replacement in this
section.

Did you complete the replacement?

Go to Step 7

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 7

1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition?

ok wbn

Go to Step 3

Go to Step 8

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK
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DTC P0110 (Symptom Code 1) (Flash Code 23)

Circuit Description

The intake air temperature (IAT) sensor is fitted
between the air cleaner and turbocharger internal to the
mass air flow (MAF) sensor. The IAT sensor is a
variable resistor. The IAT sensor has a signal circuit
and a low reference circuit. The IAT sensor measures
the temperature of the air entering the engine. The
engine control module (ECM) supplies 5 volts to the IAT
signal circuit and a ground for the IAT low reference
circuit. When the IAT sensor is cold, the sensor
resistance is high. When the air temperature increases,
the sensor resistance decreases. With high sensor
resistance, the ECM detects a high voltage on the IAT
signal circuit. With lower sensor resistance, the ECM
detects a lower voltage on the IAT signal circuit. If the
ECM detects an excessively high IAT signal voltage,
this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the IAT sensor signal
voltage is more than 4.7 volts for 3 seconds.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

e The ECM uses an IAT substitution of 0°C (32°F)
for engine control.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

e [f an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

o Use the Temperature vs. Resistance table to test
the IAT sensor at various temperature levels to
evaluate the possibility of a skewed sensor. A
skewed sensor could result in poor driveability
concerns.

Notice:

e The mass air flow (MAF) sensor is heated and as
a result the IAT sensor may indicate a higher than
normal intake temperature if the ignition switch is
being ON.

DTC P0110 (Symptom Code 1) (Flash Code 23)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-

Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn ON the ignition, with the engine OFF.
3. Observe the Intake Air Temperature (IAT) | -38°C (-36°F)
parameter with the scan tool. Go to Diagnostic
Is the IAT parameter less than the specified value? Go to Step 3 Aids
3 1. Turn OFF the ignition.
2. Disconnect the mass air flow/intake air
temperature (MAF/IAT)  sensor  harness
connector.
3. Connect a DMM between the signal circuit of the 5.5 volts
IAT sensor harness (pin 1 of C-116 connector)
and a known good ground.
4. Turn ON the ignition, with the engine OFF.
Is the DMM voltage more than the specified value? Go to Step 4 Go to Step 5

4 Important: The IAT sensor may be damaged if the

sensor signal circuit is shorted to a voltage source.

1. Test the signal circuit between the engine control
module (ECM) (pin 84 of C-57 connector) and
the IAT sensor (pin 1 of C-116 connector) for a
short to battery or ignition voltage.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 14 Go to Step 13




BACK TO CHAPTER INDEX

<

1-78 HEATER AND AIR CONDITIONING

ISUZU KB P190 2007
TO MODEL INDEX

AIR SOURCE SELECT CABLE

TEMPERATURE CONTROL CABLE

AIR SELECTOR CABLE

RHD

HOT

1004/43a

955

LHD

CIRC FRESH

HOT

HIN

VENT

DEF

RTW410MF000201

>



BACK TO CHAPTER INDEX ISUZU KB P190 2007

TO MODEL INDEX

<] 6E-86 Engine Control System (4JH1) ) 2
Step Action Value(s) Yes No
5 1. Turn OFF the ignition.
2. Connect a 3-amp fused jumper wire between the
signal circuit and the low reference circuit of the
IAT sensor harness (pins 1 and 3 of C-116 110°C (230°F)
connector).
3. Turn ON the ignition, with the engine OFF.
4. Observe the IAT parameter with the scan tool.
Is the IAT parameter more than the specified value? Go to Step 9 Go to Step 6
6 1. Turn OFF the ignition.
2. Connect a 3-amp fused jumper wire between the
signal circuit of the IAT sensor harness (pin 1 of
C-116 connector) and a known good ground. 110°C (230°F)
3. Turn ON the ignition, with the engine OFF.
4. Observe the IAT parameter with the scan tool.
Is the IAT parameter more than the specified value? Go to Step 8 Go to Step 7
7 1. Test the signal circuit between the ECM (pin 84
of C-57 connector) and the IAT sensor (pin 1 of
C-116 connector) for an open circuit high
resistance. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 11
8 1. Test the low reference circuit between the ECM
(pin 92 of C-57 connector) and the IAT sensor
(pin 3 of C-116 connector) for an open circuit or
high resistance. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 11
9 1. Test the signal circuit between the ECM (pin 84
of C-57 connector) and the IAT sensor (pin 1 of
C-116 connector) for a short to any 5 volts
reference circuit. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 10
10 1. Turn OFF the ignition.
2. Inspect for an intermittent and for poor
connections at the harness connector of the IAT
sensor (pins 1 and 3 of C-116 connector). T
3. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 12
11 1. Turn OFF the ignition.
2. Disconnect the ECM harness connector.
3. Inspect for an intermittent and for poor
connections on the IAT sensor circuits at the
harness connector of the ECM (pins 84 and 92 of o
C-57 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 13
12 Replace the IAT sensor. Refer to Mass Air Flow
Sensor Replacement in this section. (IAT sensor is
internal to MAF sensor) T
Did you complete the replacement? Go to Step 14 —
13 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 14 —
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Step Action Value(s) Yes No
14 1. Reconnect all previously disconnected harness
connector(s).

2. Clear the DTCs with the scan tool.

3. Turn OFF the ignition for 30 seconds. —

4. Start the engine.

5. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition? Go to Step 2 Go to Step 15
15 Observe the DTC Information with the scan tool. Go to Diagnostic

Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)

List System OK
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DTC P0110 (Symptom Code 2) (Flash Code 23)

Circuit Description

The intake air temperature (IAT) sensor is fitted
between the air cleaner and turbocharger internal to the
mass air flow (MAF) sensor. The IAT sensor is a
variable resistor. The IAT sensor has a signal circuit
and a low reference circuit. The IAT sensor measures
the temperature of the air entering the engine. The
engine control module (ECM) supplies 5 volts to the IAT
signal circuit and a ground for the IAT low reference
circuit. When the IAT sensor is cold, the sensor
resistance is high. When the air temperature increases,
the sensor resistance decreases. With high sensor
resistance, the ECM detects a high voltage on the IAT
signal circuit. With lower sensor resistance, the ECM
detects a lower voltage on the IAT signal circuit. If the
ECM detects an excessively low IAT signal voltage, this
DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the IAT sensor signal
voltage is less than 0.3 volts for 3 seconds.
Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

e The ECM uses an IAT substitution of 0°C (32°F)
for engine control.
Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

e [f an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

o Use the Temperature vs. Resistance table to test
the IAT sensor at various temperature levels to
evaluate the possibility of a skewed sensor. A
skewed sensor could result in poor driveability
concerns.

Notice:

e The mass air flow (MAF) sensor is heated and as
a result the IAT sensor may indicate a higher than
normal intake temperature if the ignition switch is
being ON.

DTC P0110 (Symptom Code 2) (Flash Code 23)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn ON the ignition, with the engine OFF.

3. Observe the Intake Air Temperature (IAT)
parameter with the scan tool.

Is the IAT parameter more than the specified value?

110°C (230°F)
Go to Diagnostic
Go to Step 3 Aids

3 1. Turn OFF the ignition.

2. Disconnect the mass air flow/intake air
temperature (MAF/IAT)  sensor  harness
connector.

3. Turn ON the ignition, with the engine OFF.

4. Observe the IAT parameter with the scan tool.

Is the IAT parameter less than the specified value?

-38°C (-36°F)

Go to Step 5 Go to Step 4

4 1. Test the signal circuit between the engine control
module (ECM) (pin 84 of C-57 connector) and
the IAT sensor (pin 1 of C-116 connector) for the
following conditions:

e A short to ground
e A short to the low reference circuit
2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 8 Go to Step 6
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Step Action Value(s) Yes No
5 Replace the IAT sensor. Refer to Mass Air Flow

Sensor Replacement in this section. (IAT sensor is

internal to MAF sensor)

Did you complete the replacement? Go to Step 8 —

6 1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect connections on the IAT sensor circuits at
the harness connector of the ECM (pins 84 and —
92 of C-57 connector) for corrosion.

4. Repair or clean the connection(s) as necessary.

Did you find and correct the condition? Go to Step 8 Go to Step 7
7 Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.

Did you complete the replacement? Go to Step 8 —

8 1. Reconnect all previously disconnected harness
connector(s).

2. Clear the DTCs with the scan tool.

3. Turn OFF the ignition for 30 seconds. —

4. Start the engine.

5. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition? Go to Step 2 Go to Step 9
9 Observe the DTC Information with the scan tool. Go to Diagnostic

Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)

List System OK
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DTC P0115 (Symptom Code 1) (Flash Code 14)

Circuit Description

The engine coolant temperature (ECT) sensor is
installed to the thermostat housing. The ECT sensor is
a variable resistor. The ECT sensor has a signal circuit
and a low reference circuit. The ECT sensor measures
the temperature of the engine coolant. The engine
control module (ECM) supplies 5 volts to the ECT signal
circuit and a ground for the ECT low reference circuit.
When the ECT sensor is cold, the sensor resistance is
high. When the engine coolant temperature increases,
the sensor resistance decreases. With high sensor
resistance, the ECM detects a high voltage on the ECT
signal circuit. With lower sensor resistance, the ECM
detects a lower voltage on the ECT signal circuit. If the
ECM detects an excessively high ECT signal voltage,
this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the ECT sensor signal
voltage is more than 4.7 volts for 3 seconds.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM uses an ECT substitution of fuel
temperature for engine control.

e The ECM uses an ECT substitution of 60°C
(120°F) for injection timing control.
e The ECM uses an ECT substitution of -15°C (5°F)
for glow control.
Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

¢ If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

o After starting the engine, the ECT should rise
steadily to about 80°C — 85°C (176°F — 185°F)
then stabilize when the thermostat opens.

e Use the Temperature vs. Resistance table to test
the ECT sensor at various temperature levels to
evaluate the possibility of a skewed sensor. A
skewed sensor could result in poor driveability
concerns.

DTC P0115 (Symptom Code 1) (Flash Code 14)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn ON the ignition, with the engine OFF.

3. Observe the Engine Coolant Temperature (ECT)
parameter with the scan tool.

Is the ECT parameter less than the specified value?

-35°C (-31°F)
Go to Diagnostic
Go to Step 3 Aids

3 1. Turn OFF the ignition.

2. Disconnect the ECT sensor harness connector.

3. Connect a DMM between the signal circuit of the
ECT sensor harness (pin 1 of E-41 connector)
and a known good ground.

4. Turn ON the ignition, with the engine OFF.

Is the DMM voltage more than the specified value?

5.5 volts

Go to Step 4 Go to Step 5

4 Important: The ECT sensor may be damaged if the

sensor signal circuit is shorted to a voltage source.

1. Test the signal circuit between the engine control
module (ECM) (pin 89 of C-57 connector) and
the ECT sensor (pin 1 of E-41 connector) for a
short to battery or ignition voltage.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 14 Go to Step 13
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Step Action Value(s) Yes No
5 1. Turn OFF the ignition.
2. Connect a 3-amp fused jumper wire between the
signal circuit and the low reference circuit of the
ECT sensor harness (pins 1 and 2 of E-41
connector). 135°C (275°F)
3. Turn ON the ignition, with the engine OFF.
4. Observe the ECT parameter with the scan tool.
Is the ECT parameter more than the specified
value? Go to Step 9 Go to Step 6
6 1. Turn OFF the ignition.
2. Connect a 3-amp fused jumper wire between the
signal circuit of the ECT sensor harness (pin 1 of
E-41 connector) and a known good ground. o o
3. Turn ON the ignition, with the engine OFF. 135°C (275°F)
4. Observe the ECT parameter with the scan tool.
Is the ECT parameter more than the specified
value? Go to Step 8 Go to Step 7
7 1. Test the signal circuit between the ECM (pin 89
of C-57 connector) and the ECT sensor (pin 1 of
E-41 connector) for an open circuit or high
resistance. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 11
8 1. Test the low reference circuit between the ECM
(pin 93 of C-57 connector) and the ECT sensor
(pin 2 of E-41 connector) for an open circuit or
high resistance. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 11
9 1. Test the signal circuit between the ECM (pin 89
of C-57 connector) and the ECT sensor (pin 1 of
E-41 connector) for a short to any 5 volts
reference circuit. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 10
10 Turn OFF the ignition.
Inspect for an intermittent and for poor connections
at the harness connector of the ECT sensor (pins 1
and 2 of E-41 connector). T
Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 12
11 1. Turn OFF the ignition.
2. Disconnect the ECM harness connector.
3. Inspect for an intermittent and for poor
connections on the ECT sensor circuits at the
harness connector of the ECM (pins 89 and 93 of o
C-57 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 13
12 Replace the ECT sensor. Refer to Engine Coolant
Temperature Sensor Replacement in this section. —
Did you complete the replacement? Go to Step 14 —
13 Important: Replacement ECM must  be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.
Did you complete the replacement?

Go to Step 14

>
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Step Action Value(s) Yes No
14 1. Reconnect all previously disconnected harness
connector(s).
2. Clear the DTCs with the scan tool.
3. Turn OFF the ignition for 30 seconds. —
4. Start the engine.
5. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition? Go to Step 2 Go to Step 15
15 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
< >
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DTC P0115 (Symptom Code 2) (Flash Code 14)

Circuit Description

The engine coolant temperature (ECT) sensor is
installed to the thermostat housing. The ECT sensor is
a variable resistor. The ECT sensor has a signal circuit
and a low reference circuit. The ECT sensor measures
the temperature of the engine coolant. The engine
control module (ECM) supplies 5 volts to the ECT signal
circuit and a ground for the ECT low reference circuit.
When the ECT sensor is cold, the sensor resistance is
high. When the engine coolant temperature increases,
the sensor resistance decreases. With high sensor
resistance, the ECM detects a high voltage on the ECT
signal circuit. With lower sensor resistance, the ECM
detects a lower voltage on the ECT signal circuit. If the
ECM detects an excessively low ECT signal voltage,
this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the ECT sensor signal
voltage is less than 0.3 volts for 3 seconds.
Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

e The ECM uses an ECT substitution of fuel
temperature for engine control.

e The ECM uses an ECT substitution of 60°C
(120°F) for injection timing control.
e The ECM uses an ECT substitution -15°C (5°F) for
glow control.
Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

o After starting the engine, the ECT should rise
steadily to about 80°C — 85°C (176°F — 185°F)
then stabilize when the thermostat opens.

o Use the Temperature vs. Resistance table to test
the ECT sensor at various temperature levels to
evaluate the possibility of a skewed sensor. A
skewed sensor could result in poor driveability
concerns.

DTC P0115 (Symptom Code 2) (Flash Code 14)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

. Install the scan tool.

2. Turn ON the ignition, with the engine OFF.

3. Observe the Engine Coolant Temperature (ECT)
parameter with the scan tool.

Is the ECT parameter more than the specified

value?

135°C (275°F)

Go to Diagnostic
Go to Step 3 Aids

Turn OFF the ignition.

Disconnect the ECT sensor harness connector.
Turn ON the ignition, with the engine OFF.
Observe the Coolant Temperature parameter
with the scan tool.

Is the ECT parameter less than the specified value?

HON =

-35°C (-31°F)

Go to Step 5 Go to Step 4

4 1. Test the signal circuit between the engine control
module (ECM) (pin 89 of C-57 connector) and
the ECT sensor (pin 1 of E-41 connector) for the
following conditions:

e A short to ground
e A short to the low reference circuit
2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 8 Go to Step 6
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Step

Action

Value(s)

Yes

No

5

Replace the ECT sensor. Refer to Engine Coolant
Temperature Sensor Replacement in this section.
Did you complete the replacement?

Go to Step 8

1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect connections on the ECT sensor circuits
at the harness connector of the ECM (pins 89
and 93 of C-57 connector) for corrosion.

4. Repair or clean the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 8

Go to Step 7

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 8

1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition?

ok wbn

Go to Step 2

Go to Step 9

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK
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DTC P0180 (Symptom Code B) (Flash Code 15)

Circuit Description

The fuel temperature (FT) sensor is internal to the fuel
injection pump control unit (PCU). It detects fuel
temperature in the fuel injection pump. The engine
control module (ECM) and PCU communicates with
each other over the controller area network (CAN) link.
If the PCU internal FT sensor output is an excessively
high or low, this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The PCU internal FT sensor output is lower than -
40°C (-40°F) for 3 seconds or higher than 150°C
(302°F) for 3 seconds.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

e The ECM uses a default FT substitution for engine
control.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
e FT sensor is internal to the PCU and it is part of
the fuel injection pump assembily.

DTC P0180 (Symptom Code B) (Flash Code 15)

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

PoOb=

Go to Step 3 Go to Step 4

3 Important: The fuel injection pump must be timed to
the engine.

Replace the fuel injection pump. Refer to Fuel
Injection Pump Replacement in engine mechanical
section. (Fuel temperature (FT) sensor is internal to
the fuel injection pump control unit (PCU) and it is
part of the fuel injection pump assembly.)

Did you complete the replacement?

Go to Step 4 —

4 1. Clear the DTCs with the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Start the engine.

4. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition?

Go to Step 3 Go to Step 5

5 Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
— Trouble Code (DTC)
List System OK
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CONTROL PANEL ILLUMINATION BULB
[+¢] REMOVAL AND INSTALLATION

This illustration is based on RHD model

RTW710MF000401

Removal Steps Installation Steps
A 1. Control lever assembly 2. lllumination bulb
A 2. lllumination bulb 1. Control lever assembly

>
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DTC P0215 (Symptom Code A) (Flash Code 52)

Circuit Description

The engine control module (ECM) calculates the
desired fuel injection quantity and timing using data sent
from various sensors. These desired data are sent to
the fuel injection pump control unit (PCU) via a
controller area network (CAN) communication bus. The
PCU also receives signals from the internal inputs:
pump camshaft position (CMP) sensor that is located
inside the fuel injection pump to determine the cam ring
rotation angle and the fuel injection pump speed. The
fuel temperature (FT) sensor is internal the PCU. These
values are used to compare the desired values sent
from the ECM then PCU determines the injection timer
piston position and fuel injection quantity, and actuates
timing control valve (TCV) & fuel injection solenoid
valve based on control maps in the PCU.

The fuel injection solenoid valve is installed to the fuel
injection pump rear side. The fuel injection event is
determined by this solenoid ON/OFF command. The
fuel injection solenoid valve cuts the fuel when the
engine shutoff (ESO) solenoid valve is commanded
shutoff from the PCU. (The fuel injection solenoid valve
and engine shutoff (ESO) solenoid valve is same part. It
calls ESO solenoid valve when fuel is shutoff.) When
the ignition switch is turned OFF or commanded from
fail-safe action, the ESO solenoid valve is commanded
shutoff to stop the engine running. If the ECM detects
that the engine is continuously run after the ignition
switch is OFF, this DTC will set.

Condition for Running the DTC
¢ The ignition switch is OFF.

e The engine speed is lower than 1500 RPM.
e The vehicle speed is lower than 1.5 km/h (1 MPH).

Condition for Setting the DTC
o After the condition for running this DTC for 2
seconds, the engine speed is higher than 200
RPM when the ESO solenoid valve is commanded
shutoff from the CPU. This indicates the PCU
reacts to the command from the ECM but ESO
solenoid valve does not react to the command
from the PCU and fuel cannot shutoff.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) at next ignition cycle.
e The ECM cuts fuel injection.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
e Fuel injection solenoid valve is internal to the fuel
injection pump assembly.
e PCU is part of the fuel injection pump assembly.

DTC P0215 (Symptom Code A) (Flash Code 52)

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine and let idle for 30 seconds.
Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

5. Turn OFF the engine.

Does the DTC fail this ignition before the engine
control module (ECM) turned OFF?

HON =

Go to Step 3 Go to Step 4

3 Important: The fuel injection pump must be timed to
the engine.

Replace the fuel injection pump. Refer to Fuel
Injection Pump Replacement in engine mechanical
section.

Did you complete the replacement?

Go to Step 4 —
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Step Action Value(s) Yes No
4 1. Clear the DTCs with the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine.
4. Monitor the DTC Information with the scan tool. —
5. Turn OFF the engine.
Does the DTC fail this ignition before the ECM turns
OFF? Go to Step 3 Go to Step 5
5 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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6E-98 Engine Control System (4JH1) )

DTC P0215 (Symptom Code B) (Flash Code 52)

Circuit Description

The engine control module (ECM) calculates the
desired fuel injection quantity and timing using data sent
from various sensors. These desired data are sent to
the fuel injection pump control unit (PCU) via a
controller area network (CAN) communication bus. The
PCU also receives signals from the internal inputs:
pump camshaft position (CMP) sensor that is located
inside the fuel injection pump to determine the cam ring
rotation angle and the fuel injection pump speed. The
fuel temperature (FT) sensor is internal the PCU. These
values are used to compare the desired values sent
from the ECM then PCU determines the injection timer
piston position and fuel injection quantity, and actuates
timing control valve (TCV) & fuel injection solenoid
valve based on control maps in the PCU.

The fuel injection solenoid valve is installed to the fuel
injection pump rear side. The fuel injection event is
determined by this solenoid ON/OFF command. The
fuel injection solenoid valve cuts the fuel when the
engine shutoff (ESO) solenoid valve is commanded
shutoff from the PCU. (The fuel injection solenoid valve
and engine shutoff (ESO) solenoid valve is same part. It
calls ESO solenoid valve when fuel is shutoff.) When
the ignition switch is turned OFF or commanded from
fail-safe action, the ESO solenoid valve is commanded
shutoff to stop the engine running. If the PCU detects
that the ESO solenoid valve control circuit voltage level
from the ECM to PCU is high, this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.

Condition for Setting the DTC

e The PCU detects high voltage condition on the
ESO solenoid valve control circuit for longer than 1
second when the ECM does not command shutoff.

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
e Fuel injection solenoid valve is internal to the fuel
injection pump assembly.
e PCU is part of the fuel injection pump assembly.
e [f this DTC is present, engine will not start.

DTC P0215 (Symptom Code B) (Flash Code 52)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Start the engine. If the engine does not start,
crank over the engine.

4. Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

Go to Diagnostic
Go to Step 3 Aids

3 1. Turn OFF the ignition.

2. Disconnect the fuel injection pump control unit
(PCU) harness connector.

3. Connect a test lamp between the engine shutoff
(ESO) solenoid valve control signal circuit (pin 5
of E-6 connector) and a known good ground.

4. Turn ON the ignition, with the engine OFF.

Does the test lamp illuminate?

Go to Step 5 Go to Step 4
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Step Action Value(s) Yes No
4 1. Turn OFF the ignition.

2. Reconnect the PCU harness connector.

3. Disconnect the engine control module (ECM) C-
57 harness connector. Keep the C-56 harness
connector with connected.

4. Connect a test lamp between the ESO solenoid
valve control signal circuit (pin 105 of C-57
connector) and a known good ground.

5. Turn ON the ignition, with the engine OFF. Go to Diagnostic
Does the test lamp illuminate? Go to Step 6 Aids
5 1. Test the ESO solenoid valve control signal circuit

between the ECM (pin 105 of C-57 connector)
and the PCU (pin 5 of E-6 connector) for a short
to battery or ignition voltage.
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 8 Go to Step 7
6 Important: The fuel injection pump must be timed to
the engine.
Replace the fuel injection pump. Refer to Fuel
Injection Pump Replacement in engine mechanical

section.

Did you complete the replacement? Go to Step 8 —
7 Important: Replacement ECM must be

programmed.

Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.

Did you complete the replacement? Go to Step 8 —

8 1. Reconnect all previously disconnected harness
connector(s).

2. Clear the DTCs with the scan tool.

3. Turn OFF the ignition for 30 seconds. —

4. Start the engine.

5. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition? Go to Step 3 Go to Step 9
9 Observe the DTC Information with the scan tool. Go to Diagnostic

Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)

List System OK
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DTC P0215 (Symptom Code C) (Flash Code 52)

Circuit Description

The engine control module (ECM) calculates the
desired fuel injection quantity and timing using data sent
from various sensors. These desired data are sent to
the fuel injection pump control unit (PCU) via a
controller area network (CAN) communication bus. The
PCU also receives signals from the internal inputs:
pump camshaft position (CMP) sensor that is located
inside the fuel injection pump to determine the cam ring
rotation angle and the fuel injection pump speed. The
fuel temperature (FT) sensor is internal the PCU. These
values are used to compare the desired values sent
from the ECM then PCU determines the injection timer
piston position and fuel injection quantity, and actuates
timing control valve (TCV) & fuel injection solenoid
valve based on control maps in the PCU.

The fuel injection solenoid valve is installed to the fuel
injection pump rear side. The fuel injection event is
determined by this solenoid ON/OFF command. The
fuel injection solenoid valve cuts the fuel when the
engine shutoff (ESO) solenoid valve is commanded
shutoff from the PCU. (The fuel injection solenoid valve
and engine shutoff (ESO) solenoid valve is same part. It
calls ESO solenoid valve when fuel is shutoff.) When
the ignition switch is turned OFF or commanded from
fail-safe action, the ESO solenoid valve is commanded
shutoff to stop the engine running. If the ECM detects
that the engine is continuously run after the ignition
switch is OFF, this DTC will set.

Condition for Running the DTC
¢ The ignition switch is OFF.

e The engine speed is lower than 1500 RPM.
e The vehicle speed is lower than 1.5 km/h (1 MPH).

Condition for Setting the DTC

e The engine speed is higher than 200 RPM within 2
seconds after the condition for running the DTC
are met. This indicates the PCU does not react to
the command from the ECM and fuel cannot
shutoff.

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM cuts fuel injection.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
e Fuel injection solenoid valve is internal to the fuel
injection pump assembly.
e PCU is part of the fuel injection pump assembly.

DTC P0215 (Symptom Code C) (Flash Code 52)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine and let idle for 30 seconds.
4. Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool. o
5. Turn OFF the engine.
Does the DTC fail this ignition before the engine Go to Diagnostic
control module (ECM) turns OFF? Go to Step 3 Aids
3 1. Turn OFF the ignition.
2. Disconnect the fuel injection pump control unit
(PCU) harness connector.
3. Connect a test lamp between the engine shutoff
(ESO) solenoid valve control signal circuit (pin 5 o
of E-6 connector) and battery voltage.
4. Turn ON the ignition, with the engine OFF.
Does the test lamp illuminate? Go to Step 5 Go to Step 4
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Step Action Value(s) Yes No
4 1. Turn OFF the ignition.

2. Connect a DMM between the ESO solenoid valve

control signal circuit (pin 5 of E-6 connector) and

10 volts
a known good ground.
3. Turn ON the ignition, with the engine OFF.
Is the DMM voltage more than the specified value? Go to Step 7 Go to Step 6
5 1. Test the ESO solenoid valve control signal circuit
between the ECM (pin 105 of C-57 connector)
and the PCU (pin 5 of E-6 connector) for a short
to ground. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 11 Go to Step 10
6 1. Test the ESO solenoid valve control signal circuit

between the ECM (pin 105 of C-57 connector)
and the PCU (pin 5 of E-6 connector) for an open
circuit or high resistance.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition? Go to Step 11 Go to Step 8

7 1. Turn OFF the ignition.

2. Inspect for an intermittent, for a poor connection
and corrosion on the ESO solenoid valve control
signal circuit at the harness connector of the —
PCU (pin 5 of E-6 connector).

3. Repair the connection(s) as necessary.

Did you find and correct the condition? Go to Step 11 Go to Step 9

8 1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect for an intermittent and for a poor
connection on the ESO solenoid valve control
signal circuit at the harness connector of the
ECM (pin 105 of C-57 connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition? Go to Step 11 Go to Step 10

9 Important: The fuel injection pump must be timed to

the engine.

Replace the fuel injection pump. Refer to Fuel

Injection Pump Replacement in engine mechanical

section.

Did you complete the replacement? Go to Step 11 —
10 Important: Replacement ECM must  be

programmed.

Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 11 —
11 1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine. —
Monitor the DTC Information with the scan tool.

. Turn OFF the engine.

Does the DTC fail this ignition before the ECM turns
OFF? Go to Step 3 Go to Step 12
12 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK

o0k w0
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DTC P0215 (Symptom Code D) (Flash Code 52)

Circuit Description

The engine control module (ECM) calculates the
desired fuel injection quantity and timing using data sent
from various sensors. These desired data are sent to
the fuel injection pump control unit (PCU) via a
controller area network (CAN) communication bus. The
PCU also receives signals from the internal inputs:
pump camshaft position (CMP) sensor that is located
inside the fuel injection pump to determine the cam ring
rotation angle and the fuel injection pump speed. The
fuel temperature (FT) sensor is internal the PCU. These
values are used to compare the desired values sent
from the ECM then PCU determines the injection timer
piston position and fuel injection quantity, and actuates
timing control valve (TCV) & fuel injection solenoid
valve based on control maps in the PCU.

The ECM monitors CAN operational status by expecting
a constant flow of messages from the PCU. If the ECM
detects that the internal CAN controller does not Bus
OFF when the ignition switch is OFF, this DTC will set.

Condition for Running the DTC
¢ The ignition switch is OFF.
Condition for Setting the DTC
e The ECM detects internal CAN controller does not
Bus OFF mode.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
e CAN controller is internal to the ECM.

DTC P0215 (Symptom Code D) (Flash Code 52)

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine and let idle for 30 seconds.
Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

5. Turn OFF the engine.

Does the DTC fail this ignition before the engine
control module (ECM) turns OFF?

PO~

Go to Step 3 Go to Step 4

3 Important: Replacement ECM must  be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 4 —

4 1. Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine and let idle for 30 seconds.
Monitor the DTC Information with the scan tool.
Turn OFF the engine.

Does the DTC fail this ignition before the ECM turns
OFF?

aokrwnN

Go to Step 3 Go to Step 5

5 Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
— Trouble Code (DTC)
List System OK
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DTC P0216 (Symptom Code A, B) (Flash Code 54)

Description

The engine control module (ECM) calculates the
desired fuel injection quantity and timing using data sent
from various sensors. These desired data are sent to
the fuel injection pump control unit (PCU) via a
controller area network (CAN) communication bus. The
PCU also receives signals from the internal inputs:
pump camshaft position (CMP) sensor that is located
inside the fuel injection pump to determine the cam ring
rotation angle and the fuel injection pump speed. The
fuel temperature (FT) sensor is internal the PCU. These
values are used to compare the desired values sent
from the ECM then PCU determines the injection timer
piston position and fuel injection quantity, and actuates
timing control valve (TCV) & fuel injection solenoid
valve based on control maps in the PCU.

The timing device changes the optimum injection
timing against various engine conditions. The
pressure of the fuel fed from the feed pump is
adjusted and it acts to the timing plunger by TCV
controlled fuel pressure. (The TCV is installed to the
fuel injection pump rear side and it is controlled by duty
ratio cycle from the PCU.) The timing plunger is
connected to the cam ring by a ball pin. Axial
movement of the timing plunger is transferred to the
cam ring in the form of rotational movement.
Movement to the right of the timing plunger
advances injection timing. If the PCU detects an
excessive difference between actual and desired fuel
injection timing, this DTC will set.

Condition for Running the DTC

Symptom Code A

e The engine speed is higher than 700 RPM.
e The fuel injection quantity is higher than 4 mg/strk.
Symptom Code B
e The engine speed is higher than 2014 RPM.
Condition for Setting the DTC
Symptom Code A
e The PCU monitored actual fuel injection timing is
advanced more than desired by 3°CA for longer
than 12 seconds or retarded more than desired by
6°CA for longer than 12 seconds.
Symptom Code B
e The PCU monitored actual fuel injection timing is
oscillated higher than desired by 5.2°CA.

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

e The ECM limits fuel injection quantity.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

e If an intermittent condition is suspected, refer to

Intermittent Conditions in this section.
Notice:

e The fuel injection pump installation with incorrect
mechanical timing may set this DTC.

e This DTC most likely indicate loss fuel pressure by
restricted fuel line. Inspect the fuel line restriction
between the fuel injection pump and fuel tank.

o The fuel system from the fuel tank(s) to the fuel
injection pump is under a slight vacuum with the
engine running. As a result, air can enter the fuel
system if these connections are not tight or if there
is a crack in one of the fuel hoses. Air in the fuel
system will cause fuel injection pump internal
pressure fluctuations especially at high engine
speed and load, which may set this DTC.

o Improper fuel will cause this DTC to set. Inspect
fuel waxing or icing that is caused by an incorrect
fuel type used in winter season or water intrusion
in the fuel system.

e Contaminated fuel will cause this DTC to set.
Inspect the pipe connector fixing bolt (eye bolt) on
the fuel injection pump suction side.

Important:

If the fuel tank is empty or near empty, air might be
allowed to go into the fuel system. With air in the fuel
system, smooth flow of fuel into the fuel injection pump
is interrupted and this DTC may set. Perform bleeding

of fuel system after refiling. Refer to air bleeding
procedure in fuel system section.

DTC P0216 (Symptom Code A, B) (Flash Code 54)

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls
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Step

Action

Value(s)

Yes

No

2

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine and let idle for 30 seconds.
Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Is DTC P0335 (Symptom Code B or D), P1335
(Symptom Code A) or P1345 (Symptom Code A)
set?

HON =

Go to Applicable
DTC

Go to Step 3

1. Turn OFF the engine.

2. Place the transmission in park or neutral (P or N)
and set the park brake.

3. Start the engine and let engine idle for 30
seconds while observing the Actual Injection
Timing parameter with the scan tool.

4. Accelerate the engine and keep the constant
engine speed around 2000 RPM while observing
the Actual Injection Timing parameter with the
scan tool.

5. Accelerate the engine and keep the constant
engine speed around 3000 RPM while observing
the Actual Injection Timing parameter with the
scan tool.

Does the Actual Injection Timing parameter follow

the Desired Injection Timing within 2°CA on each

engine speed?

Go to Diagnostic
Aids

Go to Step 4

1. Turn OFF the ignition.

2. Check the fuel system line connections between
the fuel tank and the fuel injection pump for
tightness and all fuel hoses for cuts, cracks and
for the use of proper clamps.

Notice: The fuel system from the fuel tank(s) to the
fuel injection pump is under a slight vacuum with the
engine running. As a result, air can enter the fuel
system if these connections are not tight. Air in the
fuel system will cause fuel injection pump internal
pressure fluctuations especially at high engine
speed and load, which may set this DTC.

3. Pump the priming pump on the fuel filter until it
becomes firm. If there is a leak on the suction
side of the fuel system between the priming
pump and the fuel injection pump, the priming
pump will not build up sufficient firmness and fuel
leakage may occur.

4. Repair or replace as necessary.

Did you find and correct the condition?

Go to Step 9

Go to Step 5
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Step

Action

Value(s)

Yes

No

1. Remove the fuel hose that connects to the fuel
injection pump suction side.

2. Remove the fuel pipe connector that connects to
the fuel injection pump suction side.

3. Inspect the eye bolt for any type of restriction or
collapsed gauze filter.

Notice: If any type of restriction found, check for a

condition that causes contaminated fuel, such as the

customer is using an aftermarket fuel filter or

extended maintenance interval.Also inspect fuel

waxing or icing that is caused by an incorrect fuel

type used in winter season or water intrusion in the

fuel system.

4. Repair or replace as necessary.

Did you find and correct the condition?

Go to Step 9

Go to Step 6

1. Disconnect the fuel hose that connects to the
fuel injection pump suction side. In order to
measure the discharged fuel amount, put the
hose into a bottle or a container.

2. Pump the priming pump on the fuel filter.

Notice: If there is a leak on the suction side of the

fuel system, the fuel from the disconnected hose will

not flow out sufficiently and fuel leakage may occur.

Also if there is a restriction on the suction side of the

fuel system, the fuel from the disconnected hose will

not flow out sufficiently that is most likely caused by
clogged fuel filter or kinked fuel hose or pipe.

3. Draw fuel from the fuel tank at the fuel line (as
close to the fuel tank as possible) going to the
fuel pickup tube to verify a clean stream of fuel
comes out (use the hand-held vacuum pump 5-
8840-0279-0/J-23738-A with a clear hose or
equivalent). This will ensure the fuel pickup tube
is not cracked drawing air into the fuel line.

4. Repair any fuel system leaks and restrictions as
necessary.

Did you find and correct the condition?

Go to Step 9

Go to Step 7

>
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\/ Important Operations - Removal

1. Control lever assembly
Refer to “CONTROL LEVER ASSEMBLY” in this section.

2. lllumination Bulb

To remove the illumination bulb, insert a pliers (long nose) into
the cap at the back of the bulb. Turn the bulb counterclockwise
and pull it free.

VIEWA

RTW710MH000101
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Step Action Value(s) Yes No
7 1. Reconnect the fuel pipe connector that connects
to the fuel injection pump suction side.
2. Remove the fuel hose that connects to the fuel
injection pump suction side.
3. Substitute a clear hose.
Notice: A hose must be cleaned.
4. Connect the clear hose to the fuel injection
pump.
5. Bleed the fuel system. Refer to the Diagnostic
Aids.
6. Let the engine run at idle for at least 2 minutes. —
7. Accelerator the engine between idle and W.O.T.
(accelerator pedal full travel) many times while
observing the clear hose.
Notice: If many air bubbles appear in the fuel, check
the fuel system line connections between the fuel
tank and the fuel injection pump for tightness and all
fuel hoses for cuts, cracks and for the use of proper
clamps.
8. Repair as necessary.
Did you find and correct the condition? Go to Step 9 Go to Step 8
8 Important: The fuel injection pump must be timed to
the engine.
Replace the fuel injection pump. Refer to Fuel
Injection Pump Replacement in engine mechanical o
section.
Did you complete the replacement? Go to Step 9 —
9 1. Clear the DTCs with the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Place the transmission in park or neutral (P or N)
and set the park brake.
4, Start the engine and let engine idle for 30
seconds while observing the Actual Injection
Timing parameter with the scan tool.
5. Accelerate the engine and keep the constant
engine speed around 2000 RPM while observing
the Actual Injection Timing parameter with the T
scan tool.
6. Accelerate the engine and keep the constant
engine speed around 3000 RPM while observing
the Actual Injection Timing parameter with the
scan tool.
Does the Actual Injection Timing parameter follow
the Desired Injection Timing within 2°CA on each
engine speed? Go to Step 10 Go to Step 2
10 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK

>
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DTC P0243 (Symptom Code 3) (Flash Code 64)

Circuit Description

The engine control module (ECM) controls the
turbocharger wastegate valve based on the barometric
pressure in order to reduce turbocharger spinning
speeds at high altitude area. The ECM controls the
turbocharger wastegate valve diaphragm by acting the
regulated vacuum pressure via controlling the solenoid
valve. The vacuum pressure sensor monitors the
regulated vacuum pressure to the turbocharger
wastegate valve. The ECM calculates desired vacuum
pressure and it compares the calculated desired
vacuum pressure to the actual value to determine the
solenoid valve position. When the actual vacuum
pressure is higher than the desired value, the solenoid
valve is closed to decrease the vacuum pressure. An
expected vacuum pressure amount should be detected
while the engine running. If the ECM detects the actual
vacuum pressure amount is higher than desired
vacuum pressure amount, this DTC will set.

Condition for Running the DTC

e The ignition switch is ON.

e The barometric pressure (BARO) is between 0
hPa and 3500 hPa.

e The intake air temperature (IAT) is between -50°C
(-58 °F) and 200°C (392°F).
e The engine coolant temperature (ECT) is between
-50°C (-58 °F) and 150°C (302°F)
Condition for Setting the DTC
e The ECM detects that the vacuum pressure is 50

hPa higher than the desired vacuum pressure for
3 seconds. This indicates excessive high vacuum

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM limits fuel injection quantity.
e The ECM uses an EGR solenoid valve control
substitution of 10%.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
e Misrouted vacuum hoses will cause this DTC to
set.
Test Description

The numbers below refer to the step number on the
diagnostic table.

4. A skewed vacuum pressure sensor value (shifted to
a high pressure) can set this DTC. The Vacuum
Pressure on the scan tool should read near doubled
barometric pressure (BARO) with the key ON and
engine OFF.

5. A skewed BARO sensor value (shifted to a lower
pressure) may set this DTC. The BARO on the scan
tool should read near surrounding barometric pressure.

DTC P0243 (Symptom Code 3) (Flash Code 64)
Schematic Reference: Engine Controls Schematics

pressure. ]
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine and let idle for 30 seconds.
Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Is DTC P0105 (Symptom Code 1, 2, 7 or 9) or

PO~

P0243 (Symptom Code 4 or 8) set?

Go to Applicable
DTC Go to Step 3
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2. Disconnect the vacuum hose from the
turbocharger wastegate valve that is connected
to the vacuum pressure sensor and the
turbocharger solenoid valve.

3. Connect a hand-held vacuum pump (5-8840-
0279-0/J-23738-A) to the turbocharger
wastegate valve. This test is in order to verify an
airtight of the turbocharger wastegate valve
inside.

4. Start the engine and let engine idle.

Does the hand-held vacuum pump indicate any

vacuum pressure?

Step Action Value(s) Yes No
3 1. Turn OFF the ignition.
2. Inspect for the following conditions:
e Vacuum hoses are damaged or kinked.
e Misrouted vacuum hoses.
e A turbocharger solenoid valve is damaged.
e A vacuum pump is damaged.
e A vacuum regulating valve is damaged. —
e A turbocharger wastegate valve is
damaged.
e Contaminated, skewed or slow vacuum
pressure sensor.
3. Repair or replace as necessary.
Did you find and correct the condition? Go to Step 15 Go to Step 4
4 1. Turn ON the ignition, with the engine OFF.
2. Observe the Vacuum Pressure Sensor and
Barometric Pressure (BARO) with the scan tool. 10 hPa
Does the scan tool indicate that the difference
between the Vacuum Pressure Sensor and doubled
BARO is less than the specified value? Go to Step 7 Go to Step 5
5 1. Observe the BARO parameter with the scan tool.
2. Compare the BARO value to the range specified
in the altitude vs. barometric pressure table. —
Refer to Altitude vs. Barometric Pressure.
Is the BARO parameter within the range specified? Go to Step 6 Go to Step 14
6 1. Turn OFF the ignition.
2. Disconnect the vacuum pressure sensor harness
connector.
3. Inspect for an intermittent and for poor
connections at the vacuum pressure sensor
harness connector (pins 1 and 3 of C-124
connector).
4. Disconnect the engine control module (ECM)
harness connector.
5. Inspect for an intermittent, for poor connections
and corrosion on each vacuum pressure sensor o
circuit at the harness connector of the ECM (pins
82 and 85 of C-57 connector).
6. Test for high resistance on each vacuum
pressure sensor circuit.
7. Test the vacuum pressure sensor signal circuit
short to any other circuits.
8. Repair the connection(s) or circuit(s) as
necessary.
Did you find and correct the condition? Go to Step 15 Go to Step 10
7 1. Turn OFF the ignition.

Go to Step 13

Go to Step 8
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Step Action Value(s) Yes No
8 1. Turn OFF the ignition.
2. Disconnect the hand-held vacuum pump from the
turbocharger wastegate valve.
3. Reconnect the vacuum hose to the turbocharger
wastegate valve.
4. Disconnect the vacuum hose from the
turbocharger solenoid valve that is connected to
the vacuum regulating valve “Z” port. T
5. Connect a hand-held vacuum pump (5-8840-
0279-0/J-23738-A) to the disconnected vacuum
hose.
6. Start the engine and let engine idle.
Does the hand-held vacuum pump indicate less than
28 cmHg (11 inHg)? Go to Step 9 Go to Step 12
9 1. Turn OFF the ignition.
2. Disconnect the hand-held vacuum pump from the
vacuum hose.
3. Reconnect the vacuum hose to the turbocharger
solenoid valve.
4. Disconnect the vacuum hose from the vacuum
pressure sensor that is connected to the
turbocharger solenoid valve and the turbocharger
wastegate valve.
5. Connect a hand-held vacuum pump (5-8840- T
0279-0/J-23738-A) to the disconnected vacuum
hose.
6. Disconnect the vacuum pressure sensor harness
connector in order to active turbocharger
solenoid valve.
7. Start the engine and let engine idle.
Does the needle of hand-held vacuum pump shake
between 0 and 20 cmHg (8 inHg)? Go to Step 10 Go to Step 11
10 Replace the vacuum pressure sensor. Refer to
Vacuum Pressure Sensor Replacement in this
section. o -
Did you complete the replacement? Go to Step 15
11 Replace the turbocharger solenoid valve. Refer to
Turbocharger Solenoid Valve Replacement in this
section. o -
Did you complete the replacement? Go to Step 15
12 Replace the vacuum regulating valve.
Did you compete the replacement? B Go to Step 15 B
13 Replace the turbocharger wastegate valve. Refer to
Turbocharger in Engine Mechanical section. — —
Did you complete the replacement? Go to Step 15
14 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 15 —
15 1. Reconnect all previously disconnected hoses or

harness connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition?

ok wn

Go to Step 2

Go to Step 16

>
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Step Action Value(s) Yes No
16 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P0243 (Symptom Code 4) (Flash Code 64)

Circuit Description Action Taken When the DTC Sets
The engine control module (ECM) controls the e The ECM illuminates the malfunction indicator
turbocharger wastegate valve based on the barometric lamp (MIL) when the diagnostic runs and fails.

pressure in order to reduce turbocharger spinning
speeds at high altitude area. The ECM controls the
turbocharger wastegate valve diaphragm by acting the

e The ECM limits fuel injection quantity.
e The ECM uses a turbocharger solenoid valve

regulated vacuum pressure via controlling the solenoid control substitution of 68%.

valve. The vacuum pressure sensor monitors the e The ECM uses an EGR solenoid valve control
regulated vacuum pressure to the turbocharger substitution of 10%.

wastegate valve. The ECM calculates desired vacuum Condition for Clearing the MIL/DTC

pressure and it compares the calculated desired

vacuum pressure to the actual value to determine the * The ECM turns OFF the MIL when the diagnostic

solenoid valve position. When the actual vacuum runs and does not fail.
pressure is higher than the desired value, the solenoid e A history DTC clears after 40 consecutive driving
valve is closed to decrease the vacuum pressure. If the cycles without a fault. Or clear with the scan tool.

ECM detects that an open circuit or short to ground on

the turbocharger solenoid valve control circuit, this DTC ) ] o
will set. e If an intermittent condition is suspected, refer to

Condition for Running the DTC Intermittent Conditions in this section.

Diagnostic Aids

e The ignition switch is ON.

DTC P0243 (S tom Code 4) (Flash Code 64
Condition for Setting the DTC (Symptom Code 4) (Flash Code 64)

Schematic Reference: Engine Controls Schematics

e The ECM detects that the low voltage condition on Connector End View Reference: Engine Controls
the turbocharger solenoid valve control circuit for Connector End Views or Engine Control Module (ECM)
longer than 3 seconds when the solenoid valve is Connector End Views

commanded OFF.

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? Go to Step 3 Aids

3 1. Turn OFF the ignition.

2. Inspect the ECM (10A) fuse (EB-4) in the engine
room fuse block.

Is the ECM (10A) fuse (EB-4) open? Go to Step 4 Go to Step 5

4 Replace the ECM (10A) fuse (EB-4). If the fuse
continues to open, repair the short to ground on one
of the circuits that fed by the ECM (10A) fuse (EB-4)
or replace the shorted attached component fed by
the ECM (10A) fuse (EB-4).

Did you complete the repair? Go to Step 15 —

5 1. Turn OFF the ignition.

2. Disconnect the turbocharger solenoid valve
harness connector.

3. Connect a test lamp between the voltage feed
circuit of the turbocharger solenoid valve harness —
(pin 1 of C-123 connector) and a known good
ground.

4. Turn ON the ignition, with the engine OFF.

Does the test lamp illuminate? Go to Step 6 Go to Step 8
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Step Action Value(s) Yes No
6 1. Connect a test lamp between the control circuit
of the turbocharger solenoid valve harness (pin 2
of C-123 connector) and battery voltage. —
2. Turn ON the ignition, with the engine OFF.
Does the test lamp continuously illuminate? Go to Step 9 Go to Step 7
7 1. Keep the test lamp with connected.
2. Turn OFF the ignition.
3. Disconnect the vacuum pressure sensor harness
connector in order to energize the turbocharger —
solenoid valve.
4. Turn ON the ignition, with the engine OFF.
Does the test lamp blink? Go to Step 11 Go to Step 10
8 Repair the open circuit or high resistance on the
voltage feed circuit between the ECM (10A) fuse
(EB-4) and the turbocharger solenoid valve (pin 1 of —
C-123 connector).
Did you complete the repair? Go to Step 15 —
9 1. Test the control circuit between the engine
control module (ECM) (pin 97 of C-57 connector)
and the turbocharger solenoid valve (pin 2 of C-
115 connector) for a short to ground. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 15 Go to Step 14
10 1. Test the control circuit between the ECM (pin 96
of C-57 connector) and the turbocharger solenoid
valve (pin 2 of C-123 connector) for an open
circuit or high resistance. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 15 Go to Step 12
11 1. Turn OFF the ignition.
2. Disconnect the turbocharger solenoid valve
harness connector.
3. Inspect for an intermittent and for poor
connections at the harness connector of the —
turbocharger solenoid valve (pins 1 and 2 of C-
123 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 15 Go to Step 13
12 1. Turn OFF the ignition.
2. Disconnect the ECM harness connector.
3. Inspect for an intermittent and for a poor
connection on the turbocharger solenoid valve
circuit at the harness connector of the ECM (pin T
96 of C-57 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 15 Go to Step 14
13 Replace the turbocharger solenoid valve. Refer to
Turbocharger Solenoid Valve Replacement in this
section. o
Did you complete the replacement? Go to Step 15 —
14 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 15 —
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Step Action Value(s) Yes No

15 1. Reconnect all previously disconnected fuse or
harness connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds. —
Start the engine.

. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition? Go to Step 3 Go to Step 16
16 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK

ok wn
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DTC P0243 (Symptom Code 5) (Flash Code 64)

Circuit Description

The engine control module (ECM) controls the
turbocharger wastegate valve based on the barometric
pressure in order to reduce turbocharger spinning
speeds at high altitude area. The ECM controls the
turbocharger wastegate valve diaphragm by acting the
regulated vacuum pressure via controlling the solenoid
valve. The vacuum pressure sensor monitors the
regulated vacuum pressure to the turbocharger
wastegate valve. The ECM calculates desired vacuum
pressure and it compares the calculated desired
vacuum pressure to the actual value to determine the
solenoid valve position. When the actual vacuum
pressure is higher than the desired value, the solenoid
valve is closed to decrease the vacuum pressure. An
expected vacuum pressure amount should be detected
while the engine running. If the ECM detects the actual
vacuum pressure amount is lower than desired vacuum
pressure amount, this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
e The barometric pressure (BARO) is between 0
hPa and 3500 hPa.
e The intake air temperature (IAT) is between -50°C
(-58 °F) and 200°C (392°F).
e The engine coolant temperature (ECT) is between
-50°C (-58 °F) and 150°C (302°F)
Condition for Setting the DTC
e The ECM detects that the vacuum pressure is 50
hPa lower than the desired vacuum pressure for 3
seconds. This indicates excessive low vacuum

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM limits fuel injection quantity.
e The ECM uses an EGR solenoid valve control
substitution of 10%.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
e Misrouted vacuum hoses may set this DTC.

e A vacuum pump problem will cause this DTC.
Test Description
The numbers below refer to the step number on the
diagnostic table.
4. A skewed vacuum pressure sensor value (shifted to
a low pressure) can set this DTC. The Vacuum
Pressure on the scan tool should read near doubled
barometric pressure (BARO) with the key ON and
engine OFF.
5. A skewed BARO sensor value (shifted to a higher
pressure) may set this DTC. The BARO on the scan
tool should read near surrounding barometric pressure.

DTC P0243 (Symptom Code 5) (Flash Code 64)
Schematic Reference: Engine Controls Schematics

Connector End View Reference: Engine Controls

pressure.
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine and let idle for 30 seconds.
Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Is DTC P0105 (Symptom Code 1, 2, 7 or 9) or

HON =

P0243 (Symptom Code 4 or 8) set?

Go to Applicable
DTC Go to Step 3
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Step Action Value(s) Yes No
3 1. Turn OFF the ignition.
2. Inspect for the following conditions:
e Vacuum hoses are damaged or kinked.
e Misrouted vacuum hoses.
e A turbocharger solenoid valve is damaged.
e A vacuum pump is damaged.
e A vacuum regulating valve is damaged. —
e A turbocharger wastegate valve is
damaged.
e Contaminated, skewed or slow vacuum
pressure sensor.
3. Repair or replace as necessary.
Did you find and correct the condition? Go to Step 15 Go to Step 4
4 1. Turn ON the ignition, with the engine OFF.
2. Observe the Vacuum Pressure Sensor and
Barometric Pressure (BARO) with the scan tool. 10 hPa
Does the scan tool indicate that the difference
between the Vacuum Pressure Sensor and doubled
BARO is less than the specified value? Go to Step 7 Go to Step 5
5 1. Observe the BARO parameter with the scan tool.
2. Compare the BARO value to the range specified
in the altitude vs. barometric pressure table. —
Refer to Altitude vs. Barometric Pressure.
Is the BARO parameter within the range specified? Go to Step 6 Go to Step 14
6 1. Turn OFF the ignition.
2. Disconnect the vacuum pressure sensor harness
connector.
3. Inspect for an intermittent and for a poor
connection at the vacuum pressure sensor
harness connector (pin 2 of C-124 connector).
4. Disconnect the engine control module (ECM)
harness connector.
5. Inspect for an intermittent, for a poor connection —
and corrosion on vacuum pressure Sensor circuit
at the harness connector of the ECM (pin 93 of
C-57 connector).
6. Test for high resistance on vacuum pressure
sensor low reference circuit.
7. Repair the connection(s) or circuit(s) as
necessary.
Did you find and correct the condition? Go to Step 15 Go to Step 10
7 1. Turn OFF the ignition.

2. Disconnect the vacuum hose from the
turbocharger wastegate valve that is connected
to the vacuum pressure sensor and the
turbocharger solenoid valve.

3. Start the engine and accelerate the engine as
necessary.

Is there boost pressure leak from the turbocharger

wastegate valve port?

Go to Step 13

Go to Step 8

>
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[°]INSPECTION AND REPAIR

‘ Evaporator or duct

840R300005-X

i

Resistor

As for air-conditioning model, fixed on left (RHD) / right (LHD)
side of the evaporator unit.

As for heater only model, fixed on left (RHD) / right (LHD) side
of the duct placed between blower unit and heater unit.
Replace the resistor with a new on if the coil is found to be
open or if the resistance value deviates from the specified
range.

Terminal Resistance
3-2 2.04Q
3-4 0.88
3-1 0.31Q

Blower motor

Check blower motor for smooth rotation.

Connect the battery positive terminal to the No.1 terminal of the
blower motor and negative to the No.2.

Be sure to check to see if the blower motor operates correctly.
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Step Action Value(s) Yes No
8 1. Turn OFF the ignition.
2. Reconnect the vacuum hose to the turbocharger
wastegate valve.
3. Disconnect the vacuum hose from the
turbocharger solenoid valve that is connected to
the vacuum regulating valve “Z” port.
4. Connect a hand-held vacuum pump (5-8840- T
0279-0/J-23738-A) to the disconnected vacuum
hose.
5. Start the engine and let engine idle.
Does the hand-held vacuum pump indicate more
than 23 cmHg (9 inHg)? Go to Step 9 Go to Step 12
9 1. Turn OFF the ignition.
2. Disconnect the hand-held vacuum pump from the
vacuum hose.
3. Reconnect the vacuum hose to the turbocharger
solenoid valve.
4. Disconnect the vacuum hose from the vacuum
pressure sensor that is connected to the
turbocharger solenoid valve and the turbocharger
wastegate valve.
5. Connect a hand-held vacuum pump (5-8840- T
0279-0/J-23738-A) to the disconnected vacuum
hose.
6. Disconnect the vacuum pressure sensor harness
connector in order to active turbocharger
solenoid valve.
7 Start the engine and let engine idle.
Does the needle of hand-held vacuum pump shake
between 0 and 20 cmHg (8 inHg)? Go to Step 10 Go to Step 11
10 Replace the vacuum pressure sensor. Refer to
Vacuum Pressure Sensor Replacement in this
section. o
Did you complete the replacement? Go to Step 15 —
11 Replace the turbocharger solenoid valve. Refer to
Turbocharger Solenoid Valve Replacement in this
section. o
Did you complete the replacement? Go to Step 15 —
12 Replace the vacuum regulating valve.
Did you compete the replacement? B Go to Step 15 —
13 Replace the turbocharger wastegate valve. Refer to
Turbocharger in Engine Mechanical section. —
Did you complete the replacement? Go to Step 15 —
14 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 15 —
15 1. Reconnect all previously disconnected hoses or

harness connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition?

ok wn

Go to Step 2

Go to Step 16

>
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Step Action Value(s) Yes No
16 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK

>
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DTC P0243 (Symptom Code 6) (Flash Code 64)

Circuit Description

The engine control module (ECM) controls the
turbocharger wastegate valve based on the barometric
pressure in order to reduce turbocharger spinning
speeds at high altitude area. The ECM controls the
turbocharger wastegate valve diaphragm by acting the
regulated vacuum pressure via controlling the solenoid
valve. The vacuum pressure sensor monitors the
regulated vacuum pressure to the turbocharger
wastegate valve. The ECM calculates desired vacuum
pressure and it compares the calculated desired
vacuum pressure to the actual value to determine the
solenoid valve position. When the actual vacuum
pressure is higher than the desired value, the solenoid
valve is closed to decrease the vacuum pressure.

The mass air flow (MAF) sensor monitors boost
pressure by monitoring the amount of mass air flow. An
expected MAF amount should be detected while the
engine running. If the ECM detects the actual MAF
amount is higher than desired MAF amount, this DTC
will set. This indicates excessive high boost pressure
and turbocharger wastegate valve most likely did not
active.

Condition for Running the DTC
e The ignition switch is ON.
e The engine coolant temperature (ECT) is between
-50°C (-58 °F) and 150°C (302°F).
e The EGR solenoid valve control is OFF.
e The MAF sensor DTC P0100 is not set.
e The vacuum pressure sensor DTC P0105 is not
set.
e The intake air temperature (IAT) sensor DTC
P0110 is not set.
Condition for Setting the DTC
e The ECM detects that the MAF amount is 56
mg/strk higher than the desired MAF for 3
seconds. This indicates an excessive high boost
pressure.

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

e The ECM limits fuel injection quantity.

e The ECM uses an EGR solenoid valve control
substitution of 10%.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

e Check the wastegate for a sticking or stuck
condition. Refer to Wastegate Operation in the
Engine Mechanical section.

e Use the scan tool to verify the integrity of the MAF
sensor signal. Compare the sensor values under
all load conditions for an excessively high value.
Use the scan tool data list values for nominal
sensor readings.

e The fuel with which gasoline was mixed may set
this DTC.

e A sticking or intermittently sticking the EGR valve
may set this DTC.

e Misrouted vacuum hoses may set this DTC.

DTC P0243 (Symptom Code 6) (Flash Code 64)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine and let idle for 30 seconds.
Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Is DTC P0105 (Symptom Code 1, 2, 7 or 9), P0243
(Symptom Code 3, 4, 5 or 8) or P0O400 (Symptom

PoOb=

Code 3, 4, 5 or 8) set?

Go to Applicable
DTC Go to Step 3
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Step Action Value(s) Yes No
3 1. Inspect the following for possible causes of high
boost pressure.
e Wastegate valve for a stuck closed
condition. Refer to the Turbocharger in
Engine Mechanical section for diagnosis. o
e Restricted intake or collapsed hose.
2. Repair the condition as necessary.
Did you find and correction the condition? Go to Step 11 Go to Step 4
4 1. Turn OFF the ignition for 30 seconds.
2. Start the engine and warm up (allow engine
coolant temperature to reach at least 60°C
[140°F]).
3. Perform the EGR Solenoid Valve test with the
scan tool.
4. Command the EGR Solenoid Valve ON and OFF o
with the scan tool while observing the Mass Air
Flow (MAF) Sensor parameter.
Does the MAF Sensor parameter decrease by at
least 200 mg/strk within 2 seconds when the EGR Go to Diagnostic
Solenoid Valve is commanded ON? Aids Go to Step 5
5 1. Turn OFF the ignition.
2. Inspect for the following conditions:
e An EGR valve control vacuum hose is
damaged or kinked.
e EGR solenoid valve vacuum hoses are
damaged or kinked.
o EGR solenoid valve ventilation is damaged.
e An EGR valve is stuck close.
e Restricted or collapsed EGR passage
between the exhaust manifold and EGR —
valve.
e OQOil in the air tubing causing an incorrect
MAF sensor signal. When there is
adhesion of oil, inside of the tubing,
intercooler and turbocharger needs to be
wipe off.
e Contaminated or skewed MAF sensor.
3. Repair or replace as necessary.
Did you find and correct the condition? Go to Step 11 Go to Step 6
6 1. Turn OFF the ignition.

2. Disconnect the EGR valve control vacuum hose
from the EGR valve.

3. Connect a hand-held vacuum pump (5-8840-
0279-0/J-23738-A) to the disconnected vacuum
hose.

4. Start the engine and let engine idle.

5. Perform the EGR Solenoid Valve test with the
scan tool.

6. Command the EGR Solenoid Valve ON and OFF
with the scan tool.

Does the hand-held vacuum pump indicate more

than 50 cmHg (20 inHg) when commanding the ON

and less than 10 cmHg (4 inHg) when commanding

OFF?

Go to Step 7

Go to Step 10

>
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Step Action Value(s) Yes No
7 1. Turn OFF the ignition.
2. Disconnect the hand-held vacuum pump from the
vacuum hose.
3. Connect the hand-held vacuum pump to the
vacuum port of EGR valve.
4. Start the engine and let engine idle. —
5. Apply vacuum pressure to the EGR valve while
observing the MAF sensor parameter.
Does the MAF Sensor parameter decrease by at
least 200 mg/strk when the vacuum pressure is Go to Diagnostic
applied? Aids Go to Step 8
8 1. Turn OFF the ignition.
2. Disconnect the MAF sensor harness connector.
3. Inspect for an intermittent, for a poor connection
and corrosion at the harness connector of the
MAF sensor (pin 3 of C-116 connector).
4. Disconnect the engine control module (ECM)
harness connector.
5. Inspect for an intermittent, for a poor connection —
and corrosion on each MAF sensor circuit at the
harness connector of the ECM (pin 92 of C-57
connector).
6. Test for high resistance on each MAF sensor
circuit.
7. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 11 Go to Step 9
9 Replace the EGR valve. Refer to EGR Valve
Replacement in engine mechanical section. —
Did you complete the replacement? Go to Step 11 —
10 Replace the EGR solenoid valve. Refer to EGR
Solenoid Valve Replacement in this section. —
Did you complete the replacement? Go to Step 11 —
11 1. Reconnect all previously disconnected harness
connector(s).
2. Clear the DTCs with the scan tool.
3. Turn OFF the ignition for 30 seconds.
4, Start the engine and warm up (allow engine
coolant temperature to reach at least 60°C o
[140°F]) while observing the MAF Sensor
parameter with the scan tool.
Does the MAF Sensor parameter follow the Desired
MAF parameter within 50 mg/strk? Go to Step 12 Go to Step 2
12 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P0243 (Symptom Code 8) (Flash Code 64)

Circuit Description

The engine control module (ECM) controls the
turbocharger wastegate valve based on the barometric
pressure in order to reduce turbocharger spinning
speeds at high altitude area. The ECM controls the
turbocharger wastegate valve diaphragm by acting the
regulated vacuum pressure via controlling the solenoid
valve. The vacuum pressure sensor monitors the
regulated vacuum pressure to the turbocharger
wastegate valve. The ECM calculates desired vacuum
pressure and it compares the calculated desired
vacuum pressure to the actual value to determine the
solenoid valve position. When the actual vacuum
pressure is higher than the desired value, the solenoid
valve is closed to decrease the vacuum pressure. If the
ECM detects that a short to battery or ignition voltage
on the turbocharger solenoid valve control circuit, this
DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the high voltage condition
on the turbocharger solenoid valve control circuit
for longer than 3 seconds when the solenoid valve
is commanded ON.

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM limits fuel injection quantity.
e The ECM uses a turbocharger solenoid valve
control substitution of 32%.
e The ECM uses an EGR solenoid valve control
substitution of 10%.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Test Description

The number below refers to the step number on the
diagnostic table.

3. If the control circuit of the turbocharger solenoid valve
between the ECM and the solenoid valve is normal, the
control circuit voltage low DTC P0243 (Symptom Code
4) will set.

DTC P0243 (Symptom Code 8) (Flash Code 64)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? Go to Step 3 Aids
3 1. Turn OFF the ignition.
2. Disconnect the turbocharger solenoid valve
harness connector.
3. Start the engine. —
4. Monitor the DTC Information with the scan tool.
Does the DTC P0243 (Symptom Code 4) set, but not
DTC P0243 (Symptom Code 8)? Go to Step 5 Go to Step 4
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Step

Action

Value(s)

Yes

No

4

1. Test the control circuit between the engine
control module (ECM) (pin 96 of C-57 connector)
and the turbocharger solenoid valve (pin 2 of C-
123 connector) for a short to battery or ignition
voltage.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 7

Go to Step 6

Replace the turbocharger solenoid valve. Refer to
Turbocharger Solenoid Valve Replacement in this
section.

Did you complete the replacement?

Go to Step 7

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 7

1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition?

ok wbn

Go to Step 3

Go to Step 8

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK
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DTC P0251 (Symptom Code 6) (Flash Code 53)

Circuit Description

The engine control module (ECM) calculates the
desired fuel injection quantity and timing using data sent
from various sensors. These desired data are sent to
the fuel injection pump control unit (PCU) via a
controller area network (CAN) communication bus. The
PCU also receives signals from the internal inputs:
pump camshaft position (CMP) sensor that is located
inside the fuel injection pump to determine the cam ring
rotation angle and the fuel injection pump speed. The
fuel temperature (FT) sensor is internal the PCU. These
values are used to compare the desired values sent
from the ECM then PCU determines the injection timer
piston position and fuel injection quantity, and actuates
timing control valve (TCV) & fuel injection solenoid
valve based on control maps in the PCU.

The fuel injection solenoid valve is installed to the fuel
injection pump rear side. The fuel injection event is
determined by this solenoid ON/OFF command. The
fuel injection solenoid valve cuts the fuel when the
engine shutoff (ESO) solenoid valve is commanded
shutoff from the PCU. (The fuel injection solenoid valve
and engine shutoff (ESO) solenoid valve is same part. It
calls ESO solenoid valve when fuel is shut off.) When
the ignition switch is turned OFF or commanded from
fail-safe action, the ESO solenoid valve is commanded
shutoff to stop the engine running. If the PCU detects
that the fuel injection solenoid valve is operated when
the desired injection quantity from the ECM is 0 mg/strk,
this DTC will set.

Condition for Running the DTC
e The fuel injection pump CMP sensor signal is
generated.
e The CAN communication between the ECM and
PCU is normal.
Condition for Setting the DTC
o The PCU detects that the fuel injection solenoid
valve is operated when the desired fuel injection
quantity is commanded 0 mg/strk.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM cuts fuel injection.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
o Fuel injection solenoid valve is internal to the fuel
injection pump assembly.
o PCU is part of the fuel injection pump assembly.

DTC P0251 (Symptom Code 6) (Flash Code 53)

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine and let idle for 30 seconds.
Accelerate the engine between idle and W.O.T.
(accelerator pedal full travel) many times while
observing the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

PoODb=

Go to Step 3 Go to Step 4

3 Important: The fuel injection pump must be timed to
the engine.

Replace the fuel injection pump. Refer to Fuel
Injection Pump Replacement in engine mechanical
section.

Did you complete the replacement?

Go to Step 4 —
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Step Action Value(s) Yes No
4 1. Clear the DTCs with the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine and let idle for 30 seconds.
4. Accelerate the engine between idle and W.O.T.
(accelerator pedal full travel) many times while o
observing the DTC Information with the scan
tool.
Did the DTC fail this ignition? Go to Step 3 Go to Step 5
5 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
< >
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DTC P0251 (Symptom Code 7) (Flash Code 53)

Circuit Description

The engine control module (ECM) calculates the
desired fuel injection quantity and timing using data sent
from various sensors. These desired data are sent to
the fuel injection pump control unit (PCU) via a
controller area network (CAN) communication bus. The
PCU also receives signals from the internal inputs:
pump camshaft position (CMP) sensor that is located
inside the fuel injection pump to determine the cam ring
rotation angle and the fuel injection pump speed. The
fuel temperature (FT) sensor is internal the PCU. These
values are used to compare the desired values sent
from the ECM then PCU determines the injection timer
piston position and fuel injection quantity, and actuates
timing control valve (TCV) & fuel injection solenoid
valve based on control maps in the PCU. The PCU also
compares the engine speed signal sent from the ECM
and the fuel injection pump speed. If the PCU detects
that the doubled fuel injection pump speed is
excessively lower than engine speed, this DTC will set.

Condition for Running the DTC
e The fuel injection pump CMP sensor signal is
generated.
e The crankshaft position (CKP) sensor signal is
generated.
e The engine speed is higher than 500 RPM.
Condition for Setting the DTC
e The PCU detects that the doubled fuel injection
pump speed is lower than engine speed by 690
RPM for longer than 0.2 seconds.

Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM cuts fuel injection.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e Electrical or magnetic interference may affect
intermittent condition.
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
e Fuel injection pump CMP sensor is internal to the
fuel injection pump assembly.
e PCU is part of the fuel injection pump assembly.

DTC P0251 (Symptom Code 7) (Flash Code 53)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Start the engine. If the engine does not start,
crank over the engine.

4. Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Is DTC P0335 (Symptom Code B, D or E), P1335

(Symptom Code A) or P1345 (Symptom Code A)

set?

Go to Applicable
DTC Go to Step 3

3 1. Start the engine.

2. Monitor the DTC Information with the scan tool.

3. Accelerate the engine between idle and W.O.T.
(accelerator pedal full travel) many times.

Does the DTC fail this ignition?

Go to Diagnostic
Go to Step 4 Aids
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Step Action Value(s) Yes No
4 1. Observe the Engine Speed parameter with the
scan tool.
2. Accelerate the engine between idle and W.O.T.
(accelerator pedal full travel) many times while —
observing the scan tool.
Does the Engine Speed parameter indicate correct
engine speed? Go to Step 9 Go to Step 5
5 1. Inspect the crankshaft position (CKP) sensor for
tightness.
2. Remove the CKP sensor and check for damage,
metal particles on magnet and for flywheel o
circumference damage.
Did you find and correct the condition? Go to Step 10 Go to Step 6
6 1. Turn OFF the ignition.
2. Disconnect the CKP sensor harness connector.
3. Inspect for an intermittent, for poor connections
and corrosion on the CKP sensor terminal (pins —
1, 2 and 3 of E-9 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition. Go to Step 10 Go to Step 7
7 1. Turn OFF the ignition.
2. Disconnect the fuel injection pump control unit
(PCU) harness connector.
3. Inspect for an intermittent, for a poor connection
and corrosion on the CKP sensor signal input at —
the harness connector of the PCU (pin 8 of E-6
connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 10 Go to Step 8
8 1. Turn OFF the ignition.
Disconnect the engine control module (ECM)
harness connector.
2. Inspect for an intermittent, for poor connections
and corrosion on at the harness connector of the —
ECM (pins 90, 91, 98 and 101 of C-57
connector).
3. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 10 Go to Step 9
9 Important: The fuel injection pump must be timed to
the engine.
Replace the fuel injection pump. Refer to Fuel
Injection Pump Replacement in engine mechanical o
section.
Did you complete the replacement? Go to Step 10 —
10 1. Reconnect all previously disconnected harness
connector(s).
2. Clear the DTCs with the scan tool.
3. Turn OFF the ignition for 30 seconds.
4. Start the engine.
5. Accelerate the engine between idle and W.O.T. T
(accelerator pedal full travel) many times while
observing the DTC Information with the scan
tool.
Does the DTC fail this ignition? Go to Step 2 Go to Step 11
11 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P0251 (Symptom Code 9, A, B, C) (Flash Code 53)

Circuit Description

The engine control module (ECM) calculates the
desired fuel injection quantity and timing using data sent
from various sensors. These desired data are sent to
the fuel injection pump control unit (PCU) via a
controller area network (CAN) communication bus. The
PCU also receives signals from the internal inputs:
pump camshaft position (CMP) sensor that is located
inside the fuel injection pump to determine the cam ring
rotation angle and the fuel injection pump speed. The
fuel temperature (FT) sensor is internal the PCU. These
values are used to compare the desired values sent
from the ECM then PCU determines the injection timer
piston position and fuel injection quantity, and actuates
timing control valve (TCV) & fuel injection solenoid
valve based on control maps in the PCU.

The fuel injection solenoid valve is installed to the fuel
injection pump rear side. The fuel injection event is
determined by this solenoid ON/OFF command. The
fuel injection solenoid valve cuts the fuel when the
engine shutoff (ESO) solenoid valve is commanded
shutoff from the PCU. (The fuel injection solenoid valve
and engine shutoff (ESO) solenoid valve is same part. It
calls ESO solenoid valve when fuel is shutoff.) When
the ignition switch is turned OFF or commanded from
fail-safe action, the ESO solenoid valve is commanded
shutoff to stop the engine running.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The PCU detects internal fuel injection pump
control maps are not programmed during self-test.
(Symptom Code 9)
e The PCU detects internal EEPROM or A/D
converter is failed during self-test. (Symptom Code

e The PCU detects that the fuel injection solenoid
valve drive circuit is failed during self-test.
(Symptom Code B)

e The PCU detects that the fuel injection solenoid
valve drive circuit voltage level is abnormal during
self-test. (Symptom Code D)

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

e The ECM cuts fuel injection. (Symptom Code 9)

e The ECM limits fuel injection quantity. (Symptom
Code A)

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

e If an intermittent condition is suspected, refer to

Intermittent Conditions in this section.
Notice:

e Fuel injection solenoid valve is internal to the fuel
injection pump assembly.

e PCU is part of the fuel injection pump assembly.

DTC P0251 (Symptom Code 9, A, B, D) (Flash Code
53)

A)
Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool.
Does the DTC fail this ignition? Go to Step 3 Go to Step 4
3 Important: The fuel injection pump must be timed to
the engine.
Replace the fuel injection pump. Refer to Fuel
Injection Pump Replacement in engine mechanical o
section.
Did you complete the replacement? Go to Step 4 —
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Step Action Value(s) Yes No
4 1. Clear the DTCs with the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF. —
4. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition? Go to Step 3 Go to Step 5
5 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
< >
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DTC P0251 (Symptom Code E) (Flash Code 53)

Circuit Description

The engine control module (ECM) calculates the
desired fuel injection quantity and timing using data sent
from various sensors. These desired data are sent to
the fuel injection pump control unit (PCU) via a
controller area network (CAN) communication bus. The
PCU also receives signals from the internal inputs:
pump camshaft position (CMP) sensor that is located
inside the fuel injection pump to determine the cam ring
rotation angle and the fuel injection pump speed. The
fuel temperature (FT) sensor is internal the PCU. These
values are used to compare the desired values sent
from the ECM then PCU determines the injection timer
piston position and fuel injection quantity, and actuates
timing control valve (TCV) & fuel injection solenoid
valve based on control maps in the PCU.

The ECM monitors CAN operational status by expecting
a constant flow of messages from the PCU. If the ECM
detects that the communication message from the PCU
is not received, this DTC will set.

Condition for Running the DTC
The ignition switch is ON.

Condition for Setting the DTC
e The ECM detects communication message from
the PCU is not received for longer than 1 second.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM cuts fuel injection.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
e PCU is part of the fuel injection pump assembly.

DTC P0251 (Symptom Code E) (Flash Code 53)

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Start the engine. If the engine does not start,
crank over the engine.

4. Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Is DTC P1650 (Symptom Code A or B) or P1651

(Symptom Code A or B) set?

Go to Applicable
DTC Go to Step 3

3 1. Turn ON the ignition, with the engine OFF.
2. Monitor the DTC Information with the scan tool.
Does the DTC fail this ignition?

Go to Step 4 Go to Step 5

4 Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 5 —

5 1. Clear the DTCs with the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Turn ON the ignition, with the engine OFF.

4. Monitor the DTC Information with the scan tool.
Does the DTC fail this ignition?

Go to Step 2 Go to Step 6

6 Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
— Trouble Code (DTC)
List System OK
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DTC P0335 (Symptom Code B, D) (Flash Code 43)

Circuit Description

The crankshaft position (CKP) sensor is located on top
of the flywheel housing. There are 4 slits spaced 90°
on the flywheel circumference. The CKP sensor is a
magnetic coil type sensor, which generates an AC
signal voltage based on the crankshaft rotational speed.
The engine control module (ECM) monitors both the
CKP sensor and injection pump camshaft position
(CMP) sensor signals to ensure they correlate with each
other.

If the ECM receives extra or missing CKP sensor signal
pulses, this DTC will set. (Symptom Code B)

If the ECM receives a certain amount of injection pump
CMP sensor signal pulses without a CKP sensor signal,
this DTC will set. (Symptom Code D)

Condition for Running the DTC
Symptom Code B
e The ignition switch is ON.
e The engine speed is higher than 665 RPM
Symptom Code D
e DTC P0335 (Symptom Code B) is not set.
e The ignition switch is ON.
e The fuel injection pump CMP sensor signal is
generated.
e The controller area network (CAN) communication
between the ECM and PCU is normal.
Condition for Setting the DTC
Symptom Code B
e The ECM detects extra or missing CKP sensor
signals while engine is running.

Symptom Code D
e The ECM detects that the CKP sensor signals are
not generated when doubled fuel injection pump
rotation speed is higher than 50 RPM.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
The ECM uses an engine speed substitution of
doubled fuel injection pump speed for engine
control.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
e Ensure the sensor is tight and the flywheel
circumference is not damaged.

DTC P0335 (Symptom Code B, D) (Flash Code 43)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Start the engine (Note a slight start delay may be
noticed).

4. Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

Go to Diagnostic
Go to Step 3 Aids

3 1. Turn OFF the ignition.

2. Disconnect the crankshaft position sensor (CKP)
harness connector.

3. Connect a DMM across the CKP sensor
terminals (pins 1 and 2 of E-9 connector).

4. Measure the resistance across the CKP sensor.

Is the CKP sensor resistance within the specified

value?

870-930 Q

Go to Step 4 Go to Step 20
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Step Action Value(s) Yes No
4 1. Connect a DMM across the CKP sensor
terminals (measure the sensor output voltage).
2. Place the DMM on the AC volt scale.
3. Start the engine.
4. Monitor the DMM while accelerating the engine
between idle and W.O.T. (accelerator pedal full —
travel).
Does the DMM indicate an AC voltage increase in
accordance with an engine speed increase (the
range of approximately 1.4 volts is indicated from
approximately 0.7 volts)? Go to Step 5 Go to Step 19
5 1. Turn ON the ignition, with the engine OFF.
2. Connect a test lamp between the low reference
circuit of the CKP sensor harness (pin 1 of E-9 —
connector) and a known good ground.
Does the test lamp illuminate? Go to Step 11 Go to Step 6
6 1. Keep the ignition switch ON, with the engine
OFF.
2. Connect a test lamp between the low reference
circuit of the CKP sensor harness (pin 1 of E-9 o
connector) and battery voltage.
Does the test lamp illuminate? Go to Step 7 Go to Step 12
7 1. Keep the ignition switch ON, with the engine
OFF.
2. Connect a test lamp between the shield ground
circuit of the CKP sensor harness (pin 3 of E-9 o
connector) and a known good ground.
Does the test lamp illuminate? Go to Step 13 Go to Step 8
8 1. Keep the ignition switch ON, with the engine
OFF.
2. Connect a test lamp between the shield ground
circuit of the CKP sensor harness (pin 1 of E-9 o
connector) and battery voltage.
Does the test lamp illuminate? Go to Step 9 Go to Step 14
9 1. Keep the ignition switch ON, with the engine
OFF.
2. Connect a test lamp between the signal circuit of
the CKP sensor harness (pin 2 of E-9 connector) o
and battery voltage.
Does the test lamp illuminate? Go to Step 15 Go to Step 10
10 1. Keep the ignition switch ON, with the engine
OFF.
2. Connect a DMM between the signal circuit of the 1 volt
CKP sensor harness (pin 2 of E-9 connector) and
a known good ground.
Is the DMM voltage more than the specified value? Go to Step 16 Go to Step 17
11 Important: The ECM may be damaged if the sensor
low reference circuit is shorted to a voltage source.
1. Test the low reference circuit of the CKP sensor
between the engine control module (ECM) (pin
98 of C-57 connector) and the CKP sensor (pin 1 —
of E-9 connector) for a short to battery or ignition
voltage.
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 22 Go to Step 21
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Step Action Value(s) Yes No
12 1. Test the low reference circuit of the CKP sensor
between the ECM (pin 98 of C-57 connector) and
the CKP sensor (pin 1 of E-9 connector) for an
open circuit or high resistance. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 22 Go to Step 18
13 Important: The ECM may be damaged if the sensor
shield ground circuit is shorted to a voltage source.
1. Test the shield ground circuit of the CKP sensor
between the ECM (pin 101 of C-57 connector)
and the CKP sensor (pin 3 of E-9 connector) for o
a short to battery or ignition voltage.
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 22 Go to Step 21
14 1. Test the shield ground circuit of the CKP sensor
between the ECM (pin 101 of C-57 connector)
and the CKP sensor (pin 3 of E-9 connector) for
an open circuit or high resistance. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 22 Go to Step 18
15 1. Test the signal circuit of the CKP sensor between
the ECM (pin 90 of C-57 connector) and the CKP
sensor (pin 2 of E-9 connector) for the following
conditions:
e A short to ground —
e A short to the low reference circuit
e A short to the shield ground
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 22 Go to Step 21
16 Important: The CKP sensor may be damaged if the
sensor signal circuit is shorted to a voltage source.
1. Test the signal circuit of the CKP sensor between
the ECM (pin 90 of C-57 connector) and the CKP
sensor (pin 2 of E-9 connector) for the following
conditions: o
e A short to battery or ignition voltage
e A short to any 5 volts reference
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 22 Go to Step 21
17 1. Turn OFF the ignition.
2. Inspect for an intermittent and for poor
connections at the harness connector of the CKP
sensor (pins 1, 2 and 3 of E-9 connector). T
3. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 22 Go to Step 20
18 1. Turn OFF the ignition.
2. Disconnect the ECM harness connector.
3. Inspect for an intermittent and for poor
connections on the CKP sensor circuits at the
harness connector of the ECM (pins 90, 98 and o
101 of C-57 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 22 Go to Step 21
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Step Action Value(s) Yes No
19 1. Inspect the CKP sensor for tightness.

2. Retest if the sensor was loose.

3. Remove the CKP sensor and check for damage,
metal particles on magnet and for flywheel
circumference damage.

Did you find and correct the condition? Go to Step 22 Go to Step 20

20 Replace the CKP sensor. Refer to Crankshaft

Position Sensor Replacement in this section. —

Did you complete the replacement? Go to Step 22 —
21 Important: Replacement ECM must  be
programmed.

Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.

Did you complete the replacement? Go to Step 22 —

22 1. Reconnect all previously disconnected harness
connector(s).

2. Clear the DTCs with the scan tool.

3. Turn OFF the ignition for 30 seconds. —

4. Start the engine.

5. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition? Go to Step 3 Go to Step 23
23 Observe the DTC Information with the scan tool. Go to Diagnostic

Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)

List System OK




BACK TO CHAPTER INDEX

<

ISUZU KB P190 2007
TO MODEL INDEX

6E-134 Engine Control System (4JH1) )

DTC P0335 (Symptom Code E) (Flash Code 43)

Circuit Description

The crankshaft position (CKP) sensor is located on top
of the flywheel housing. The engine control module
(ECM) calculates the engine speed and exact position
of the crankshaft based on the signal from the CKP
sensor. If the ECM detects an engine overrun condition,
this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
o The ECM detects that the engine speed is higher
than 5700 RPM for 0.2 seconds.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
o The ECM cuts fuel injection.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

e Ensure the sensor is tight and the flywheel

circumference is not damaged.
Notice:

e This DTC is caused by an engine over speed
condition, which was most likely caused by driver
error (i.e. downshifting a manual transmission on a
steep grade). Ensure there are no signs of engine
damage. Excessive engine over speed may
damage internal engine components.

DTC P0335 (Symptom Code E) (Flash Code 43)

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Start the engine.
3. Observe the Engine Speed parameter with the
scan tool.
4. Accelerate the engine between idle and W.O.T. 5000 RPM
(accelerator pedal full travel) many times while
observing the scan tool.
Does the Engine Speed parameter ever exceed the
specified value? Go to Step 4 Go to Step 3
3 Ask the driver if overrun is caused by gear slip-out,
shift error, down-slope diving, etc. If engine overrun
has experienced, the engine must be inspected and —
repaired as necessary.
Did you complete the action? Goto Step 7 —
4 1. Remove the crankshaft position (CKP) sensor.
Refer to CKP Sensor replacement in this section.
2. Visually inspect the CKP sensor for the following
conditions:
e For physical damage o
e Forbeing loose
e For improper installation
Did you find and correct the condition? Goto Step 7 Go to Step 5
5 Visually inspect the flywheel circumference for
damage. —
Did you find and correct the condition? Goto Step 7 Go to Step 6
6 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Goto Step 7 —




BACK TO CHAPTER INDEX ISUZU KB P190 2007
TO MODEL INDEX

<] Engine Control System (4JH1) 6E-135 ) 2
Step Action Value(s) Yes No
7 1. Reconnect all previously disconnected harness
connector(s).
2. Clear the DTCs with the scan tool.
3. Turn OFF the ignition for 30 seconds.
4. Start the engine.
5. Observe the Engine Speed parameter with the 5000 RPM
scan tool.
6. Accelerate the engine between idle and W.O.T.
(accelerator pedal full travel) many times while
observing the scan tool.
Does the Engine Speed parameter ever exceed the
specified value? Go to Step 4 Go to Step 8
8 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P0380 (Symptom Code 4) (Flash Code 66)

Circuit Description

The engine control module (ECM) controls the glow
relay which supplies power to the glow plugs based on
engine coolant temperature. In the after glow phase, the
glow indicator light is not illuminated but glow plugs
remain active for a certain period. If the ECM detects an
open circuit or short to ground on the glow relay control
circuit, this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the low voltage condition on
the glow relay control circuit for longer than 3
seconds when the relay is commanded OFF.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Notice:

e The glow relay is commanded OFF with ignition
ON and engine OFF when the engine coolant
temperature is reached at 30°C (86°F).

e The glow relay is commanded OFF with engine
run when the engine coolant temperature is
reached at 60°C (140°F).

DTC P0380 (Symptom Code 4) (Flash Code 66)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn ON the ignition, with the engine OFF.

3. Perform the Glow Relay test with the scan tool.
4, Command the Glow Relay ON with the scan tool.
Does the glow relay click when commanded ON with
the scan tool?

Go to Diagnostic
Aids Go to Step 3

3 1. Turn OFF the ignition.

2. Replace the glow relay with the starter relay or
replace with a known good relay.

3. Turn ON the ignition, with the engine OFF.

4. Command the Glow Relay ON with the scan tool.

Does the glow relay click when commanded ON with

the scan tool? Go to Step 12 Go to Step 4
4 1. Turn OFF the ignition.
2. Inspect the ECM (10A) fuse (EB-4) in the engine
room fuse block. o
Is the ECM (10A) fuse (EB-4) open? Go to Step 5 Go to Step 6
5 Replace the ECM (10A) fuse (EB-4). If the fuse
continues to open, repair the short to ground on one
of the circuits that is fed by the ECM (10A) fuse (EB-
4) or replace the shorted attached component fed by o
the ECM (10A) fuse (EB-4).
Did you complete the repair? Go to Step 16 —
6 1. Turn OFF the ignition.
2. Remove the glow relay.
3. Connect a test lamp between the voltage feed
circuit of the glow relay coil side (pin 2 of X-5 —
connector) and a known good ground.
4. Turn ON the ignition, with the engine OFF.
Does the test lamp illuminate? Go to Step 7 Go to Step 9
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Engine Control System (4JH1) 6E-137

Step

Action

Value(s)

Yes

No

1. Turn OFF the ignition.

2. Connect a test lamp between the control circuit
of the glow relay (pin 3 of X-5 connector) and
battery voltage.

3. Turn ON the ignition, with the engine OFF.

Does the test lamp continuously illuminate (the test

lamp blinks then goes out normally if the engine

coolant temperature lower than 30°C [86°F])?

Go to Step 10

Go to Step 8

1. Keep the test lamp with connected.

2. Command the Glow Relay ON with the scan tool.
Does the test lamp illuminate when commanded ON
with the scan tool?

Go to Step 12

Go to Step 11

Repair the voltage feed circuit between the ECM
(10A) fuse (EB-4) and the glow relay (pin 2 of X-5
connector) for an open circuit or high resistance.

Did you complete the repair?

Go to Step 16

10

1. Test the control circuit of the glow relay between
the engine control module (ECM) (pin 94 of C-57
connector) and the glow relay (pin 3 of X-5
connector) for a short to ground.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 16

Go to Step 15

11

1. Test the control circuit of the glow relay between
the ECM (pin 94 of C-57 connector) and the glow
relay (pin 3 of X-5 connector) for an open circuit
or high resistance.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 16

Go to Step 13

12

1. Turn OFF the ignition.

2. Inspect for an intermittent and for poor
connections on the glow relay terminals (pins 2
and 3 of X-5 connector).

3. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 16

Go to Step 14

13

1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect for an intermittent and for a poor
connection on the glow relay control circuit at the
harness connector of the ECM (pin 94 of C-57
connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 16

Go to Step 15

14

Replace the glow relay.
Did you complete the replacement?

Go to Step 16

15

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 16

>
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Step

Action

Value(s)

Yes

No

16

1. Reconnect all previously disconnected fuse,
relay or harness connector(s).

2. Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

4, Start the engine and warm up (allow engine
coolant temperature to reach at least 65°C
[149°F]).

5. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition?

w

Go to Step 2

Go to Step 17

17

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK
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Engine Control System (4JH1) 6E-139 )

DTC P0380 (Symptom Code 8) (Flash Code 66)

Circuit Description

The engine control module (ECM) controls the glow
relay which supplies power to the glow plugs based on
engine coolant temperature. In the after glow phase, the
glow indicator light is not illuminated but glow plugs
remain active for a certain period. If the ECM detects a
short to battery or ignition voltage on the glow relay
control circuit, this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the high voltage condition
on the glow relay control circuit for longer than 1
second when the relay is commanded ON.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Notice:

e The glow relay is commanded OFF with ignition
ON and engine OFF when the engine coolant
temperature is reached at 30°C (86°F).

e The glow relay is commanded OFF with engine
run when the engine coolant temperature is
reached at 60°C (140°F).

DTC P0380 (Symptom Code 8) (Flash Code 66)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn ON the ignition, with the engine OFF.

3. Perform the Glow Relay test with the scan tool.
4. Command the Glow Relay ON with the scan tool.
Does the glow relay click when commanded ON with
the scan tool?

Go to Diagnostic
Aids Go to Step 3

3 1. Turn OFF the ignition.

2. Replace the glow relay with the starter relay or
replace with a known good relay.

3. Turn ON the ignition, with the engine OFF.

4. Command the Glow Relay ON with the scan tool.

Does the glow relay click when commanded ON with

the scan tool?

Go to Step 5 Go to Step 4

4 1. Test the control circuit of the glow relay between
the engine control module (ECM) (pin 94 of C-57
connector) and the glow relay (pin 3 of X-5
connector) for a short to battery or ignition
voltage.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 7 Go to Step 6

5 Replace the glow relay.
Did you complete the replacement?

Go to Step 7 —

6 Important: Replacement ECM must  be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 7 —
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Step

Action

Value(s)

Yes

No

7

1. Reconnect all previously disconnected relay or
harness connector(s).

2. Clear the DTCs with the scan tool.

3. Turn OFF the ignition for 30 seconds.

4, Cool down the engine as necessary (allow
engine coolant temperature to cool down at least
50°C [122°F]).

5. Start the engine.

6. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition?

Go to Step 2

Go to Step 8

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK
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DTC P0381 (Symptom Code 4) (Flash Code 67)

Circuit Description

The glow indicator lamp is located on the instrument
panel cluster (IPC). The glow control system is operated
when the engine coolant temperature is low, which
allows easier engine starting. If the ignition switch is
turned ON when the engine coolant temperature is low,
the engine control module (ECM) illuminates the glow
indicator lamp and turns ON the glow plugs. After a
fixed time passes, the ECM turns OFF the glow
indicator lamp and the glow plugs. The ECM monitors
the glow indicator lamp control circuit for conditions that
are incorrect for the commanded state of the glow
indicator lamp. If the ECM detects an open circuit or
short to ground on the glow indicator control circuit, this
DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the low voltage condition on
the glow indicator lamp control circuit for longer
than 3 seconds when the lamp is commanded
OFF.

Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
e The glow indicator lamp is commanded OFF with
the ignition ON and engine OFF when the engine
coolant temperature is reached at 30°C (86°F).

DTC P0381 (Symptom Code 4) (Flash Code 67)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-

Go to Step 2 Engine Controls
2 1. Install the scan tool.

2. Turn ON the ignition, with the engine OFF.
3. Perform the Glow Indicator test with the scan

tool.
4, Command the Glow Indicator ON with the scan o

tool.
Does the glow indicator lamp turn ON when
commanded ON with the scan tool? Go to Step 3 Go to Step 4

3 Command the Glow Indicator OFF with the scan
tool.
Does the glow indicator lamp OFF?

Go to Step 17 Go to Step 10

4 1. Turn OFF the ignition.

2. Inspect the Meter (15A) fuse (C-14) in the cabin
fuse block.

Is the Meter (15A) fuse (C-14) open?

Go to Step 5 Go to Step 6

5 Replace the Meter (15A) fuse (C-14). If the fuse
continues to open, repair the short to ground on one
of the circuits that fed by the Meter (15A) fuse (C-14)
or replace the shorted attached component fed by
the Meter (15A) fuse (C-14).
Did you complete the repair?

Go to Step 19 —
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Step

Action

Value(s)

Yes

No

6

1. Turn OFF the ignition.

2. Disconnect the engine control module (ECM)
harness connector.

3. Turn ON the ignition, with the engine OFF.

4. Connect a 3-amp fused jumper wire between the
glow indicator lamp control circuit of the ECM
harness connector (pin 43 of C-56 connector)
and a known good ground.

Does the glow indicator lamp illuminate?

Go to Step 11

Go to Step 7

1. Turn OFF the ignition.

2. Remove the instrument panel cluster (IPC).

3. Remove the glow indicator bulb from the IPC
(meter assembly).

Is the glow indicator bulb burned out?

Go to Step 15

Go to Step 8

1. Disconnect the IPC harness B-24 connector.

2. Connect a test lamp between the voltage feed
circuit of the glow indicator lamp (pin 30 of B-24
connector) and a known good ground.

3. Turn ON the ignition, with the engine OFF.

Does the test lamp illuminate?

Go to Step 9

Go to Step 12

1. Turn OFF the ignition.

2. Reconnect the ECM harness connector.

3. Connect a test lamp between the voltage feed
circuit and control circuit of the glow indicator
lamp (pins 6 and 30 of B-24 connector).

4. Turn ON the ignition, with the engine OFF.

5. Perform the Glow Indicator test with the scan
tool.

6. Command the Glow Indicator ON with the scan
tool.

Does the test lamp turn ON when commanded ON

with the scan tool?

Go to Step 14

Go to Step 13

10

1. Test the control circuit of the glow indicator lamp
between the ECM (pin 43 of C-56 connector) and
the IPC (pin 6 of B-24 connector) for a short to
ground.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 19

Go to Step 18

11

1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect for an intermittent and for a poor
connection on the glow indicator lamp control
circuit at the harness connector of the ECM (pin
43 of C-56 connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 19

Go to Step 18

12

Repair the open circuit or high resistance on the
voltage feed circuit of the glow indicator lamp
between the IPC (pin 30 of B-24 connector) and
Meter (15A) fuse (C-14).

Did you complete the repair?

Go to Step 19

13

1. Repair the open circuit or high resistance on the
control circuit of the glow indicator lamp between
the ECM (pin 43 of C-56 connector) and the IPC
(pin 6 of B-24 connector).

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 19
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Step Action Value(s) Yes No
14 1. Turn OFF the ignition.

2. Inspect for an intermittent and for poor
connections on the glow indicator lamp circuits at
the IPC (pins 6 and 30 of B-24 connector).

3. Repair the connection(s) as necessary.

Did you find and correct the condition? Go to Step 19 Go to Step 16
15 Replace the glow indicator bulb.

Did you complete the replacement? B Go to Step 19 —
16 Repair or replace the IPC (meter assembly).

Did you complete the repair or replacement? B Go to Step 19 —

17 1. Turn OFF the ignition for 30 seconds.
2. Turn ON the ignition for 30 seconds, with the

engine OFF. —
3. Monitor the DTC Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? Go to Step 18 Aids
18 Important: Replacement ECM must  be
programmed.

Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 19 —
19 1. Reconnect all previously disconnected fuse or
harness connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds. —
Start the engine.

. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition? Go to Step 2 Go to Step 20
20 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK

ok wn
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DTC P0381 (Symptom Code 8) (Flash Code 67)

Circuit Description

The glow indicator lamp is located on the instrument
panel cluster (IPC). The glow control system is operated
when the engine coolant temperature is low, which
allows easier engine starting. If the ignition switch is
turned ON when the engine coolant temperature is low,
the engine control module (ECM) illuminates the glow
indicator lamp and turns ON the glow plugs. After a
fixed time passes, the ECM turns OFF the glow
indicator lamp and the glow plugs. The ECM monitors
the glow indicator lamp control circuit for conditions that
are incorrect for the commanded state of the glow
indicator lamp. If the ECM detects a short to battery or
ignition voltage on the glow indicator control circuit, this
DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the high voltage condition
on the glow indicator lamp control circuit for longer
than 1 second when the lamp is commanded ON.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

e If an intermittent condition is suspected, refer to

Intermittent Conditions in this section.
Notice:

e The glow indicator lamp is commanded OFF with
the ignition ON and engine OFF when the engine
coolant temperature is reached at 30°C (86°F).

Test Description

The number below refers to the step number on the
diagnostic table.

3. If the control circuit of the glow indicator lamp
between the ECM and the IPC is normal, the control
circuit voltage low DTC P0381 (Symptom Code 4) will
set.

DTC P0381 (Symptom Code 8) (Flash Code 67)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn ON the ignition, with the engine OFF.

3. Perform the Glow Indicator test with the scan
tool.

4. Command the Glow Indicator ON with the scan
tool.

Does the glow indicator lamp turn ON when

Go to Diagnostic

commanded ON with the scan tool? Aids Go to Step 3
3 1. Turn OFF the ignition.
2. Remove the instrument panel cluster (IPC) in
order to disconnect the IPC harness B-24
connector.
3. Disconnect the IPC harness B-24 connector.
4. Turn ON the ignition for 30 seconds, with the —
engine OFF.
5. Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.
Does DTC P0381 (Symptom Code 4) set, but not
DTC P0381 (Symptom Code 8)? Go to Step 5 Go to Step 4
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Step Action Value(s) Yes No

4 1. Test the control circuit of the glow indicator lamp
between the engine control module (ECM) (pin
43 of C-56 connector) and the IPC (pin 6 of B-24
connector) for a short to battery or ignition —
voltage.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition? Go to Step 7 Go to Step 6

5 Repair or replace the IPC (meter assembly).

Did you complete the repair or replacement? Go to Step 7 —

6 Important: Replacement ECM must  be

programmed.

Replace the ECM. Refer to Engine Control Module —

(ECM) Replacement in this section.

Did you complete the replacement? Go to Step 7 —
7 1. Reconnect all previously disconnected harness
connector(s).

2. Clear the DTCs with the scan tool.

3. Turn OFF the ignition for 30 seconds.

4, Cool down the engine as necessary (allow
engine coolant temperature to cool down at least
25°C [77°F])).

5. Turn ON the ignition, with the engine OFF.

6. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition? Go to Step 2 Go to Step 8
8 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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Triple Pressure switch

Disconnect pressure switch connector and check for continuity

between pressure switch side connector terminal.

Heater and thermo switch relay.
Check for continuity between the relay terminals.

@ - @ ~~~~~ No continuity

(When battery voltage is applied between @ - @)

@ - @ ~~~~~ Continuity

Check for continuity between the relay terminals.

@ - @ ----- No continuity

(When battery voltage is applied between @ - @)

@ - @ ----- Continuity

>
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DTC P0400 (Symptom Code 3) (Flash Code 32)

Circuit Description

The engine control module (ECM) controls the exhaust
gas recirculation (EGR) flow amount based on the
engine speed, engine coolant temperature, intake air
temperature, barometric pressure and fuel injection
quantity. The ECM controls the EGR valve by
controlling the EGR solenoid valve. The mass air flow
(MAF) sensor monitors EGR gas flow amount. An
expected MAF amount should be detected while the
engine running. If the ECM detects the actual MAF
amount is lower than desired MAF amount, this DTC
will set. This indicates excessive amount of EGR gas
flow.

Condition for Running the DTC

e The ignition switch is ON.

e The engine is running.

e The barometric pressure (BARO) is between 850
hPa and 1100 hPa.

e The intake air temperature (IAT) is between 15°C
(59°F) and 100°C (212°F).

e The ECT is between 35°C (95°F) and 100°C
(211°F).

Condition for Setting the DTC
e The ECM detects that the MAF amount is 150
mg/strk lower than the desired MAF for 60
seconds. This indicates excessive amount of EGR
flow.
Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM limits fuel injection quantity.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
o A sticking or intermittently sticking the EGR valve
will cause this DTC to set.
e Misrouted vacuum hoses will cause this DTC to
set.

DTC P0400 (Symptom Code 3) (Flash Code 32)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine and let idle for 30 seconds.
Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Is DTC P0100 (Symptom Code 7, 9, B or C) or
P0400 (Symptom Code 4 or 8) set?

HON =

Go to Applicable
DTC Go to Step 3

3 1. Install the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Start the engine and warm up (allow engine
coolant temperature to reach at least 60°C
[140°F]).

4. Perform the EGR Solenoid Valve test with the
scan tool.

5. Command the EGR Solenoid Valve ON and OFF
with the scan tool while observing the Mass Air
Flow (MAF) Sensor parameter.

Does the MAF Sensor parameter decrease by at

least 200 mg/strk within 2 seconds when the EGR

Solenoid Valve is commanded ON?

Go to Diagnostic
Aids Go to Step 4
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Step

Action

Value(s)

Yes No

1. Turn OFF the ignition.
2. Inspect for the following conditions:

e An EGR valve control vacuum hose is
damaged or kinked.

e EGR solenoid valve vacuum hoses are
damaged or kinked.

o EGR solenoid valve ventilation is damaged.

e An EGR valve is stuck open.

e Any type of restriction in the exhaust
system.

e Air leakage around the MAF sensor or
debris in the sensor housing.

e Air leaking around any of the air induction
tubing between the MAF sensor and intake
manifold.

e Turbine shaft binding causing lower
turbocharger shaft spinning speeds. Refer
to the Turbocharger in Engine Mechanical
section for diagnosis.

¢ Restricted air cleaner element, restricted or
collapsed air tubing between the air cleaner
and the turbocharger.

e OQOil in the air tubing causing an incorrect
MAF sensor signal. When there is
adhesion of oil, inside of the tubing,
intercooler and turbocharger needs to be
wipe off.

e Contaminated, skewed or slow MAF
Sensor.

3. Repair or replace as necessary.
Did you find and correct the condition?

Go to Step 10 Go to Step 5

1. Turn OFF the ignition.

2. Disconnect the EGR valve control vacuum hose
from the EGR valve.

3. Connect a hand-held vacuum pump (5-8840-
0279-0/J-23738-A) to the disconnected vacuum
hose.

4. Start the engine and let engine idle.

5. Perform the EGR Solenoid Valve test with the
scan tool.

6. Command the EGR Solenoid Valve ON and OFF
with the scan tool.

Does the hand-held vacuum pump indicate more

than 50 cmHg (20 inHg) when commanding the ON

and less than 10 cmHg (4 inHg) when commanding

OFF?

Go to Step 6 Go to Step 9

1. Turn OFF the ignition.

2. Disconnect the hand-held vacuum pump from the
vacuum hose.

3. Connect the hand-held vacuum pump to the
vacuum port of EGR valve.

4. Start the engine and let engine idle.

5. Apply vacuum pressure to the EGR valve while
observing the MAF Sensor parameter.

Does the MAF Sensor parameter decrease by at

least 200 mg/strk when the vacuum pressure is

applied?

Go to Diagnostic

Aids Go to Step 7

>
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Step Action Value(s) Yes No
7 1. Turn OFF the ignition.
2. Disconnect the MAF sensor harness connector.
3. Inspect for an intermittent, for poor connections
and corrosion at the harness connector of the
MAF sensor (pins 2, 4 and 5 of C-116
connector).
4. Disconnect the engine control module (ECM)
harness connector.
5. Inspect for an intermittent, for poor connections
and corrosion on each MAF sensor circuit at the o
harness connector of the ECM (pins 83 and 88 of
C-57 connector).
6. Test for high resistance on each MAF sensor
circuit.
7. Test the MAF sensor signal circuit short to intake
air temperature (IAT) sensor signal.
8. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 10 Go to Step 8
8 Replace the EGR valve. Refer to EGR Valve
Replacement in engine mechanical section. —
Did you complete the replacement? Go to Step 10 —
9 Replace the EGR solenoid valve. Refer to EGR
Solenoid Valve Replacement in this section. —
Did you complete the replacement? Go to Step 10 —
10 1. Reconnect all previously disconnected harness
connector(s).
2. Clear the DTCs with the scan tool.
3. Turn OFF the ignition for 30 seconds.
4, Start the engine and warm up (allow engine
coolant temperature to reach at least 60°C o
[140°F]) while observing the MAF Sensor
parameter with the scan tool.
Does the MAF Sensor parameter follow the Desired
MAF parameter within 50 mg/strk? Go to Step 11 Go to Step 2
11 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK

>
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DTC P0400 (Symptom Code 4) (Flash Code 32)

Circuit Description
The engine control module (ECM) controls the exhaust
gas recirculation (EGR) flow amount based on the
engine speed, engine coolant temperature, intake air
temperature, barometric pressure and fuel injection
quantity. The ECM controls the EGR valve by
controlling the EGR solenoid valve. The mass air flow
(MAF) sensor monitors EGR gas flow amount. An
expected MAF amount should be detected while the
engine running. If the ECM detects that an open circuit
or short to ground on the EGR solenoid valve control
circuit, this DTC will set.
Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
o The ECM detects that the low voltage condition on
the EGR solenoid valve control circuit for longer
than 3 seconds when the solenoid valve is
commanded OFF.

Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM limits fuel injection quantity.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

DTC P0400 (Symptom Code 4) (Flash Code 32)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? Go to Step 3 Aids
3 1. Turn OFF the ignition.
2. Inspect the ECM (10A) fuse (EB-4) in the engine
room fuse block. o
Is the ECM (10A) fuse (EB-4) open? Go to Step 4 Go to Step 5
4 Replace the ECM (10A) fuse (EB-4). If the fuse
continues to open, repair the short to ground on one
of the circuits that fed by the ECM (10A) fuse (EB-4)
or replace the shorted attached component fed by T
the ECM (10A) fuse (EB-4).
Did you complete the repair? Go to Step 15 —
5 1. Turn OFF the ignition.
2. Disconnect the EGR control solenoid valve
harness connector.
3. Connect a test lamp between the voltage feed
circuit of the EGR control solenoid valve harness —
(pin 1 of C-115 connector) and a known good
ground.
4. Turn ON the ignition, with the engine OFF.
Does the test lamp illuminate? Go to Step 6 Go to Step 8
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Step Action Value(s) Yes No
6 1. Connect a test lamp between the control circuit
of the EGR solenoid valve harness (pin 2 of C-
115 connector) and battery voltage.
2. Perform the EGR Solenoid Valve test with the
scan tool. —
3. Command the EGR Solenoid Valve ON with the
scan tool.
Does the test lamp illuminate when commanded ON
with the scan tool? Go to Step 7 Go to Step 9
7 Command the EGR Solenoid Valve OFF with the
scan tool.
Does the test lamp continuously illuminate same as
step 6 when commanded OFF with the scan tool o
(the test lamp slightly illuminates if the circuit is
normal when commanded OFF)? Go to Step 10 Go to Step 11
8 Repair the open circuit or high resistance on the
voltage feed circuit between the ECM (10A) fuse
(EB-4) and the EGR solenoid valve (pin 1 of C-115 —
connector).
Did you complete the repair? Go to Step 15 —
9 1. Test the control circuit between the engine
control module (ECM) (pin 97 of C-57 connector)
and the EGR solenoid valve (pin 2 of C-115
connector) for an open circuit or high resistance. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 15 Go to Step 12
10 1. Test the control circuit between the ECM (pin 97
of C-57 connector) and the EGR solenoid valve
(pin 2 of C-115 connector) for a short to ground. —
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 15 Go to Step 14
11 1. Turn OFF the ignition.
2. Disconnect the EGR solenoid valve harness
connector.
3. Inspect for an intermittent and for poor
connections at the harness connector of the EGR o
solenoid valve (pins 1 and 2 of C-115 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 15 Go to Step 13
12 1. Turn OFF the ignition.
2. Disconnect the ECM harness connector.
3. Inspect for an intermittent and for a poor
connection on the EGR solenoid valve control
circuit at the harness connector of the ECM (pin o
97 of C-57 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 15 Go to Step 14
13 Replace the EGR solenoid valve. Refer to EGR
Solenoid Valve Replacement in this section. —
Did you complete the replacement? Go to Step 15 —
14 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 15 —
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Step Action Value(s) Yes No

15 1. Reconnect all previously disconnected fuse or
harness connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds. —
Start the engine.

. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition? Go to Step 3 Go to Step 16
16 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK

ok wn
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DTC P0400 (Symptom Code 5) (Flash Code 32)

Circuit Description

The engine control module (ECM) controls the exhaust
gas recirculation (EGR) flow amount based on the
engine speed, engine coolant temperature, intake air
temperature, barometric pressure and fuel injection
quantity. The ECM controls the EGR valve by
controlling the EGR solenoid valve. The mass air flow
(MAF) sensor monitors EGR gas flow amount. An
expected MAF amount should be detected while the
engine running. If the ECM detects the actual MAF
amount is higher than desired MAF amount, this DTC
will set. This indicates insufficient amount of EGR gas
flow.

Condition for Running the DTC
e The ignition switch is ON.
e The engine is running.
e The barometric pressure (BARO) is between 850
hPa and 1100 hPa.
e The intake air temperature (IAT) is between 15°C
(59°F) and 100°C (212°F).
e The ECT is between 35°C (95°F) and 100°C
(211°F).
Condition for Setting the DTC
e The ECM detects that the MAF amount is 150
mg/strk higher than the desired MAF for 60
seconds. This indicates insufficient amount of
EGR flow.

Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM limits fuel injection quantity.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
e A sticking or intermittently sticking the EGR valve
will cause this DTC to set.
e Misrouted vacuum hoses will cause this DTC to
set.
e A vacuum pump problem will cause this DTC to
set.

DTC P0400 (Symptom Code 5) (Flash Code 32)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine and let idle for 30 seconds.
Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Is DTC P0100 (Symptom Code 7, 9, B or C) or
P0400 (Symptom Code 4 or 8) set?

HON =

Go to Applicable
DTC Go to Step 3

3 1. Install the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Start the engine and warm up (allow engine
coolant temperature to reach at least 60°C
[140°F]).

4. Perform the EGR Solenoid Valve test with the
scan tool.

5. Command the EGR Solenoid Valve ON and OFF
with the scan tool while observing the Mass Air
Flow (MAF) Sensor parameter.

Does the MAF Sensor parameter decrease by at

least 200 mg/strk within 2 seconds when the EGR

Solenoid Valve is commanded ON?

Go to Diagnostic
Aids Go to Step 4
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Step Action Value(s) Yes No
4 1. Turn OFF the ignition.
2. Inspect for the following conditions:
e An EGR valve control vacuum hose is
damaged or kinked.
e EGR solenoid valve vacuum hoses are
damaged or kinked.
o EGR solenoid valve ventilation is damaged.
e An EGR valve is stuck close.
e Restricted or collapsed EGR passage
between the exhaust manifold and EGR
valve.
e A vacuum hose from the vacuum pump is T
damaged or kinked.
e A vacuum pump is damaged.
e OQOil in the air tubing causing an incorrect
MAF sensor signal. When there is
adhesion of oil, inside of the tubing,
intercooler and turbocharger needs to be
wipe off.
o Contaminated or skewed MAF sensor.
3. Repair or replace as necessary.
Did you find and correct the condition? Go to Step 10 Go to Step 5
5 1. Turn OFF the ignition.
2. Disconnect the EGR valve control vacuum hose
from the EGR valve.
3. Connect a hand-held vacuum pump (5-8840-
0279-0/J-23738-A) to the disconnected vacuum
hose.
4. Start the engine and let engine idle.
5. Perform the EGR Solenoid Valve test with the
scan tool.
6. Command the EGR Solenoid Valve ON and OFF
with the scan tool.
Does the hand-held vacuum pump indicate more
than 50 cmHg (20 inHg) when commanding the ON
and less than 10 cmHg (4 inHg) when commanding
OFF? Go to Step 6 Go to Step 9
6 1. Turn OFF the ignition.
2. Disconnect the hand-held vacuum pump from the
vacuum hose.
3. Connect the hand-held vacuum pump to the
vacuum port of EGR valve.
4. Start the engine and let engine idle. —
5. Apply vacuum pressure to the EGR valve while
observing the MAF Sensor parameter.
Does the MAF Sensor parameter decrease by at
least 200 mg/strk when the vacuum pressure is Go to Diagnostic
applied? Aids Go to Step 7

>
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Step Action Value(s) Yes No
7 1. Turn OFF the ignition.
2. Disconnect the MAF sensor harness connector.
3. Inspect for an intermittent, for a poor connection
and corrosion at the harness connector of the
MAF sensor (pin 3 of C-116 connector).
4. Disconnect the engine control module (ECM)
harness connector.
5. Inspect for an intermittent, for a poor connection —
and corrosion on each MAF sensor circuit at the
harness connector of the ECM (pin 92 of C-57
connector).
6. Test for high resistance on each MAF sensor
circuit.
7. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 10 Go to Step 8
8 Replace the EGR valve. Refer to EGR Valve
Replacement in engine mechanical section. —
Did you complete the replacement? Go to Step 10 —
9 Replace the EGR solenoid valve. Refer to EGR
Solenoid Valve Replacement in this section. —
Did you complete the replacement? Go to Step 10 —
10 1. Reconnect all previously disconnected harness
connector(s).
2. Clear the DTCs with the scan tool.
3. Turn OFF the ignition for 30 seconds.
4, Start the engine and warm up (allow engine
coolant temperature to reach at least 60°C o
[140°F]) while observing the MAF Sensor
parameter with the scan tool.
Does the MAF Sensor parameter follow the Desired
MAF parameter within 50 mg/strk? Go to Step 11 Go to Step 2
11 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P0400 (Symptom Code 8) (Flash Code 32)

Circuit Description

The engine control module (ECM) controls the exhaust
gas recirculation (EGR) flow amount based on the
engine speed, engine coolant temperature, intake air
temperature, barometric pressure and fuel injection
quantity. The ECM controls the EGR valve by
controlling the EGR solenoid valve. The mass air flow
(MAF) sensor monitors EGR gas flow amount. An
expected MAF amount should be detected while the
engine running. If the ECM detects that detects a short
to battery or ignition voltage on the EGR solenoid valve
control circuit, this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the high voltage condition
on the EGR solenoid valve control circuit for longer
than 3 seconds when the solenoid valve is
commanded ON.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM limits fuel injection quantity.

Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Test Description

The number below refers to the step number on the
diagnostic table.

3. If the control circuit of the EGR solenoid valve
between the ECM and the solenoid valve is normal, the
control circuit voltage low DTC P0400 (Symptom Code
4) will set.

DTC P0400 (Symptom Code 8) (Flash Code 32)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine and warm up (allow engine
coolant temperature to reach at least 60°C
[140°F)). o
4. Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? Go to Step 3 Aids
3 1. Turn OFF the ignition.
2. Disconnect the EGR control solenoid valve
harness connector.
3. Start the engine. —
4. Monitor the DTC Information with the scan tool.
Does the DTC P0400 (Symptom Code 4) set, but not
DTC P0400 (Symptom Code 8)? Go to Step 5 Go to Step 4
4 1. Test the control circuit between the engine
control module (ECM) (pin 97 of C-57 connector)
and the EGR solenoid valve (pin 2 of C-115
connector) for a short to battery or ignition —
voltage.
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 7 Go to Step 6
5 Replace the EGR solenoid valve. Refer to EGR
Solenoid Valve Replacement in this section. —
Did you complete the replacement? Go to Step 7 —
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TROUBLESHOOTING
FAN CONTROL KNOB (FAN SWITCH)

Current flows to the blower motor through the Heater & A/C relay (X-11) to activate the rotation of the blower motor
by turning “ON” the fan control knob (fan switch). Blower motor speed is controlled in stages by the resistor, by
operating the switch from “LOW?” to “HIGH.”
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Step

Action

Value(s)

Yes

No

6

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 7

1. Reconnect all previously disconnected harness
connector(s).

2. Clear the DTCs with the scan tool.

3. Turn OFF the ignition for 30 seconds.

4, Start the engine and warm up (allow engine
coolant temperature to reach at least 60°C
[140°F]).

5. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition?

Go to Step 3

Go to Step 8

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK

>
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DTC P0500 (Symptom Code 1, A) (Flash Code 24)

Circuit Description
The vehicle speed sensor (VSS) is used by the engine
control module (ECM) and speedometer, which
generates a speed signal from the transmission output
shaft. The VSS has the following circuits.

¢ Ignition voltage feed circuit

e VSS signal circuit

o VSS low reference circuit
The VSS uses a hall effect element. It interacts with the
magnetic field created by the rotating magnet and
outputs square wave pulse signal. The 12 volts
operating supply from the Meter fuse (except 2WD with
A/T) or Back Up fuse (2WD with A/T). The ECM
calculates the vehicle speed by the VSS. If the vehicle
is 2WD with automatic transmission, VSS signals are
sent from the transmission control module (TCM). If the
ECM detects VSS signals are generated with high
frequencies, this DTC will set.
Condition for Running the DTC

e The ignition switch is ON.
Condition for Setting the DTC

o The ECM detects that the vehicle speed is higher

than 200 km/h (125 MPH) for 5 seconds.
(Symptom Code 1)

e The ECM detects that the vehicle speed sensor
signal frequency is too high for 0.6 seconds.
(Symptom Code A)

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

e The ECM uses a vehicle speed substitution of 5
km/h (3 MPH) for engine control.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

e Electrical or magnetic interference may affect
intermittent condition.

e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

DTC P0500 (Symptom Code 1, A) (Flash Code 24)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Chart for 2WD with A/IT
Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Inspect all of the circuits going to the automatic
transmission (A/T) vehicle speed sensor (VSS)
for the following:
e Routed too closely to fuel injection solenoid
wiring or components
e Routed too closely to after-market add-on
electrical equipment T
e Routed too closely to solenoids, relays, and
motors
2. If you find incorrect routing, correct the harness
routing.
Did you find and correct the condition? Goto Step 7 Go to Step 3
3 1. Turn OFF the ignition.
2. Disconnect the A/T VSS harness connector.
3. Inspect for an intermittent and for poor
connections at the harness connector of the A/T —
VSS (pins 1, 2 and 3 of E-30 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Goto Step 7 Go to Step 4
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Step Action Value(s) Yes No
4 1. Turn OFF the ignition.
2. Disconnect the engine control module (ECM)
harness connector.
3. Inspect for an intermittent and for a poor
connection on A/T VSS circuit at the harness o
connector of the ECM (pin 68 of C-56 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 7 Go to Step 5
5 1. Remove the A/T VSS. Refer to A/T Speed
Sensor Replacement in automatic transmission
section.
2. Visually inspect the A/T VSS for the following
conditions:
e Physical damage
e Being loose
 Improper installation o
3. The following conditions may cause this DTC to
set:
e Electromagnetic interference in the A/T
VSS circuits
4. Repair or replace as necessary.
Did you find and correct the condition? Go to Step 7 Go to Step 6
6 Replace the A/T VSS. Refer to A/T Speed Sensor
Replacement in automatic transmission section —
Did you complete the replacement? Go to Step 7 —
7 1. Reconnect all previously disconnected harness
connector(s).
2. Clear the DTCs with the scan tool.
3. Turn OFF the ignition for 30 seconds.
4. Drive the vehicle. —
5. Observe the Vehicle Speed parameter with the
scan tool.
Does the Vehicle Speed parameter indicate correct
vehicle speed? Go to Step 8 Go to Step 2
8 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
Chart for except 2WD with A/T
Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Inspect all of the circuits going to the vehicle
speed sensor (VSS) for the following:
e Routed too closely to fuel injection solenoid
wiring or components
e Routed too closely to after-market add-on
electrical equipment —
e Routed too closely to solenoids, relays, and
motors
2. If you find incorrect routing, correct the harness
routing.
Did you find and correct the condition? Goto Step 7 Go to Step 3
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Step Action Value(s) Yes No
3 1. Turn OFF the ignition.

2. Disconnect the VSS harness connector.

3. Inspect for an intermittent and for poor
connections at the harness connector of the VSS —
(pins 1, 2 and 3 of E-44 connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition? Go to Step 7 Go to Step 4

4 1. Turn OFF the ignition.

2. Disconnect the engine control module (ECM)
harness connector.

3. Inspect for an intermittent and for a poor
connection on VSS circuit at the harness
connector of the ECM (pin 68 of C-56 connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition? Go to Step 7 Go to Step 5

5 1. Remove the VSS. Refer to Vehicle Speed
Sensor (VSS) Replacement in this section.

2. Visually inspect the VSS for the following
conditions:

e Physical damage
e Being loose
e Improper installation —

3. The following conditions may cause this DTC to
set:

e Electromagnetic interference in the VSS
circuits

4. Repair or replace as necessary.

Did you find and correct the condition? Go to Step 7 Go to Step 6

6 Replace the VSS. Refer to Vehicle Speed Sensor

(VSS) Replacement in this section. —

Did you complete the replacement? Go to Step 7 —

7 1. Reconnect all previously disconnected harness

connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Drive the vehicle. —

Observe the Vehicle Speed parameter with the

scan tool.

Does the Vehicle Speed parameter indicate correct

vehicle speed? Go to Step 8 Go to Step 2

8 Observe the DTC Information with the scan tool. Go to Diagnostic

Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)

List System OK

ok wn
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DTC P0500 (Symptom Code B) (Flash Code 24)

Circuit Description

The vehicle speed sensor (VSS) is used by the engine
control module (ECM) and speedometer, which
generates a speed signal from the transmission output
shaft. The VSS has the following circuits.

¢ Ignition voltage feed circuit

¢ VSS signal circuit

o VSS low reference circuit
The VSS uses a hall effect element. It interacts with the
magnetic field created by the rotating magnet and
outputs square wave pulse signal. The 12 volts
operating supply from the Meter fuse (except 2WD with
A/T) or Back Up fuse (2WD with A/T). The ECM
calculates the vehicle speed by the VSS. If the vehicle
is 2WD with automatic transmission, VSS signals are
sent from the transmission control module (TCM). If the
ECM detects VSS signals are not generated, this DTC
will set.
Condition for Running the DTC

e The ignition switch is ON.

e The engine speed is higher than 3600 RPM.

e The fuel injection quantity is more than 41 mg/strk.

Chart for 2WD with A/T

Condition for Setting the DTC

e The ECM detects that the vehicle speed is lower
than 1.5 km/h (1 MPH) for 60 seconds.
Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e Electrical or magnetic interference may affect
intermittent condition.
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

DTC P0500 (Symptom Code B) (Flash Code 24)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Turn ON the ignition, with the engine OFF.

Select the “JR405E Automatic Transmission” in

the system selection menu.

5. Monitor the Read Diagnostic Trouble Code
(DTC) Info As Stored By ECU with the scan tool.

Does the transmission control module (TCM) DTC

P0722 set?

HpON =

Go to Applicable
DTC in Automatic
Transmission

Section Go to Step 3

3 1. Drive the vehicle.

2. Select the data display function of engine control
module (ECM).

3. Observe the Vehicle Speed parameter with the
scan tool.

Does the Vehicle Speed parameter indicate correct

vehicle speed?

Go to Diagnostic
Aids Go to Step 4

4 1. Turn OFF the ignition.

2. Disconnect the TCM harness connector.

3. Turn ON the ignition, with the engine OFF.

4. Intermittently jump the VSS signal output circuit
(pin A-10 of C-94 connector) with a test lamp that
is connected to a known good ground while
monitoring the Vehicle Speed parameter with the
scan tool.

Does the scan tool indicate any vehicle speed when

the circuit is intermittently pulled to ground?

Go to Step 8 Go to Step 5
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Step Action Value(s) Yes No
5 1. Turn OFF the ignition.
2. Remove the instrument panel cluster (IPC) in
order to disconnect the B-23 harness connector.
3. Disconnect the IPC B-23 harness connector.
4. Turn ON the ignition, with the engine OFF.
5. Intermittently jump the signal output circuit of the
VSS signal output (pin 10 of B-23 connector) with T
a test lamp that is connected to a known good
ground while monitoring the Vehicle Speed
parameter with the scan tool.
Does the scan tool indicate any vehicle speed when
the circuit is intermittently pulled to ground? Go to Step 6 Go to Step 7
6 1. Test the VSS signal output circuit between the
IPC (pin 9 of B-23 connector) and the TCM (pin
A-10 of C-94 connector) for the following
conditions:
e An open circuit
e A short to ground o
e A short to battery or ignition voltage
e High resistance
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 9
7 1. Test the VSS signal output circuit between the
ECM (pin 68 of C-56 connector) and the IPC (pin
10 of B-23 connector) for the following
conditions:
e An open circuit
e A short to ground o
e A short to battery or ignition voltage
e High resistance
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 10
8 1. Turn OFF the ignition.
2. Inspect for an intermittent and for a poor
connection on the VSS signal circuit at the
harness connector of the TCM (pin A-10 of C-94 —
connector).
3. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 12
9 1. Turn OFF the ignition.
2. Disconnect the IPC B-23 harness connector.
3. Inspect for an intermittent and for poor
connections on the VSS signal circuit at the
harness connector of the IPC (pins 9 and 10 of o
B-24 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 14 Go to Step 11
10 1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect for an intermittent and for a poor
connection on the VSS signal circuit at the
harness connector of the ECM (pin 68 of C-56
connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 14

Go to Step 13

>
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Step

Action

Value(s)

Yes

No

11

Replace the IPC (meter assembly). Refer to Meter
Replacement in electrical section.
Did you complete the replacement?

Go to Step 14

12

Important: Replacement TCM must be
programmed.

Replace the TCM. Refer to Transmission Control
Module (TCM) Replacement in the transmission
section.

Did you complete the replacement?

Go to Step 14

13

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 14

14

1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Drive the vehicle.

Observe the Vehicle Speed parameter with the
scan tool.

Does the Vehicle Speed parameter indicate correct
vehicle speed?

ok wn

Go to Step 15

Go to Step 2

15

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK

Chart for except 2WD with A/IT

Step

Action

Value(s)

Yes

No

1

Did you perform the Diagnostic System Check-
Engine Controls?

Go to Step 2

Go to Diagnostic
System Check-
Engine Controls

1. Install the scan tool.

2. Dirive the vehicle.

3. Observe the Vehicle Speed parameter with the
scan tool.

Does the Vehicle Speed parameter indicate correct

vehicle speed?

Go to Diagnostic
Aids

Go to Step 3

1. Turn OFF the ignition.

2. Inspect the Meter (15A) fuse (C-14) in the cabin
fuse block.

Is the Meter (15A) fuse (C-14) open?

Go to Step 4

Goto Step 5

Replace the Meter (15A) fuse (C-14). If the fuse
continues to open, repair the short to ground on one
of the circuits that fed by the Meter (15A) fuse (C-14)
or replace the shorted attached component fed by
the Meter (15A) fuse (C-14).
Did you complete the repair?

Go to Step 20
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Step Action Value(s) Yes No
5 1. Remove the vehicle speed sensor (VSS). Refer
to Vehicle Speed Sensor (VSS) Replacement in
this section.
2. Visually inspect the VSS for the following
conditions:

e Physical damage —
e Being loose

e Improper installation

e For transmission output shaft teeth damage

3. Repair or replace as necessary.

Did you find and correct the condition? Go to Step 20 Go to Step 6

6 1. Turn OFF the ignition.

2. Disconnect the VSS harness connector.

3. Connect a test lamp between the ignition voltage
feed circuit of the VSS harness (pin 1 of E-44 —
connector) and a known good ground.

4. Turn ON the ignition, with the engine OFF.

Does the test lamp illuminate? Go to Step 7 Go to Step 9

7 1. Turn ON the ignition, with the engine OFF.

2. Connect a test lamp between the ignition voltage
feed circuit and low reference circuit of the VSS —
harness (pins 1 and 2 of E-44 connector).

Does the test lamp illuminate? Go to Step 8 Go to Step 10

8 1. Turn ON the ignition, with the engine OFF.

2. Intermittently jump the signal circuit of the VSS
(pin 3 of E-44 connector) with a test lamp that is
connected to a known good ground while
monitoring the Vehicle Speed parameter with the
scan tool.

Does the scan tool indicate any vehicle speed when

the circuit is intermittently pulled to ground? Go to Step 14 Go to Step 11

9 Repair the open or high resistance in the VSS

ignition voltage feed circuit between the Meter (15A)

fuse (C-14) and the VSS (pin 1 of E-44 connector).

Did you complete the repair? Go to Step 20 —

10 Repair the open or high resistance in the VSS low

reference circuit between the VSS (pin 2 of E-44

connector) and the chassis ground.

Did you complete the repair? Go to Step 20 —

11 1. Turn OFF the ignition.

2. Remove the instrument panel cluster (IPC) in
order to disconnect the B-24 harness connector.

3. Disconnect the IPC B-24 harness connector.

Turn ON the ignition, with the engine OFF.

5. Intermittently jump the signal output circuit of the
VSS signal (pin 10 of B-24 connector) with a test
lamp that is connected to a known good ground
while monitoring the Vehicle Speed parameter
with the scan tool.

Does the scan tool indicate any vehicle speed when

the circuit is intermittently pulled to ground? Go to Step 12 Go to Step 13

»
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Step

Action

Value(s)

Yes

No

12

1. Test the VSS signal circuit between the VSS (pin
3 of E-44 connector) and the IPC (pin 9 of B-23
connector) for the following conditions:

e An open circuit
e A short to ground
e A short to battery or ignition voltage
e High resistance
2. Repair the circuit(s) as necessary.
Did you find and correct the condition?

Go to Step 20

Go to Step 15

13

1. Test the VSS signal circuit between the engine
control module (ECM) (pin 68 of C-56 connector)
and the IPC (pin 10 of B-23 connector) for the
following conditions:

e An open circuit
e A short to ground
e A short to battery or ignition voltage
e High resistance
2. Repair the circuit(s) as necessary.
Did you find and correct the condition?

Go to Step 20

Go to Step 16

14

1. Turn OFF the ignition.

2. Disconnect the VSS harness connector.

3. Inspect for an intermittent and for poor
connections at the harness connector of the VSS
(pin 1, 2 and 3 of E-44 connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 20

Go to Step 17

15

1. Turn OFF the ignition.

2. Disconnect the IPC B-23 harness connector.

3. Inspect for an intermittent and for poor
connections at the harness connector of the IPC
(pins 9 and 10 of B-23 connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 20

Go to Step 18

16

1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect for an intermittent and for a poor
connection on the VSS signal circuit at the
harness connector of the ECM (pin 68 of C-56
connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 20

Go to Step 19

17

Replace the VSS. Refer to Vehicle Speed Sensor
(VSS) Replacement in this section.
Did you complete the replacement?

Go to Step 20

18

Replace the IPC (meter assembly). Refer to Meter
Replacement in electrical section.
Did you complete the replacement?

Go to Step 20

19

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 20
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Step Action Value(s) Yes No
20 1. Reconnect all previously disconnected fuse or
harness connector(s).
2. Clear the DTCs with the scan tool.
3. Turn OFF the ignition for 30 seconds.
4. Drive the vehicle. —
5. Observe the Vehicle Speed parameter with the
scan tool.
Does the Vehicle Speed parameter indicate correct
vehicle speed? Go to Step 21 Go to Step 3
21 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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<l 0A-10 GENERAL INFORMATION &>
FEET TO METERS
ft 0 1 2 3 4 5 6 7 8 9 ft
m m m m m m m m m m
- 0.305 0.610 0.914 1.219 1.524 1.829 2.134 2.438 2.743 -
10 3.048 3.353 3.658 3.962 4.267 4.572 4.877 5.182 5.486 5.791 10
20 6.096 6.401 6.706 7.010 7.315 7.620 7.925 8.230 8.534 8.839 20
30 9.144 9.449 9.754 10.058 10.363 10.668 10.973 11.278 11.582 11.887 30
40 12.192 12.497 12.802 13.106 13.411 13.716 14.021 14.326 14.630 14.935 40
50 15.240 15.545 15.850 16.154 16.459 16.764 17.069 17.374 17.678 17.983 50
60 18.288 18.593 18.898 19.202 19.507 19.812 20.117 20.422 20.726 21.031 60
70 21.336 21.641 21.946 22.250 22.555 22.860 23.165 23.470 23.774 24.079 70
80 24.384 24.689 24.994 25.298 25.603 25.908 26.213 26.518 26.822 27.127 80
90 27.432 27.737 28.042 28.346 28.651 28.956 29.261 29.566 29.870 30.175 90
100 30.480 30.785 31.090 31.394 31.699 32.004 32.309 32.614 32.918 33.223 100
METERS TO FEET
m 0 1 2 3 4 5 6 7 8 9 m
ft. ft. ft. ft. ft. ft. ft. ft. ft. ft.
- 3.2808 6.5617 9.8425 13.1234 16.4042 19.6850 22.9659 26.2467 29.5276 -
10 32.8084 36.0892 39.3701 42.6509 45.9318 49.2126 52.4934 55.7743 59.0551 62.3360 10
20 65.6168 68.8976 72.1785 75.4593 78.7402 82.0210 85.3018 88.5827 91.8635 95.1444 20
30 98.4252  101.7060 | 104.9869 | 108.2677 | 111.5486 | 114.8294 | 118.1102 | 121.3911 | 124.6719 | 127.9528 30
40 131.2336 | 134.5144 | 137.7953 | 141.0761 | 144.3570| 147.6378| 150.9186 | 154.1995| 175.4803 | 160.7612 40
50 164.0420 | 167.3228 | 170.6037 | 173.8845| 177.1654 | 180.4462 | 183.7270  187.0079 | 190.2887 | 193.5696 50
60 196.8504 | 200.1312 | 203.4121 | 206.6929 | 209.9738 | 213.2546 | 216.5354 [ 219.8163 | 223.0971 | 226.3780 60
70 229.6588 | 232.9396 | 236.2205| 239.5013 | 242.7822 | 246.0630 | 249.3438 | 252.6247 [ 255.9055| 259.1864 70
80 262.4672 | 265.7480 | 269.0289 | 272.3097 | 275.5906 | 278.8714 | 282.1522 | 285.4331 | 288.7139 | 291.9948 80
90 295.2756 | 298.5564 | 301.8373 | 305.1181 | 308.3990 | 311.6798 | 314.9606 | 318.2415( 321.5223 | 324.8032 90
100 328.0840 | 331.3648 | 334.6457 | 337.9265| 341.2074 | 344.4882| 347.7690 | 351.0499 [ 354.3307 | 357.6116 100
MILES TO KILOMETERS
miles 0 1 2 3 4 5 6 7 8 9 miles
km km km km km km km km km km
- 1.609 3.219 4.828 6.437 8.047 9.656 11.265 12.875 14.484 -
10 16.093 17.703 19.312 20.921 22.531 24.140 25.750 27.359 28.968 30.578 10
20 32.187 33.796 35.406 37.015 38.624 40.234 41.843 43.452 45.062 46.671 20
30 48.280 49.890 51.499 53.108 54.718 56.327 57.936 59.546 61.155 62.764 30
40 64.374 65.983 67.592 69.202 70.811 72.420 74.030 75.639 77.249 78.858 40
50 80.467 82.077 83.686 85.295 86.905 88.514 90.123 91.733 93.342 94.951 50
60 96.561 98.170 99.779 | 101.389 103.000 104.607 | 106.217 107.826 | 109.435 | 111.045 60
70 112.654 | 114.263 115.873 | 117.482 119.091 120.700 | 122.310 123.919 125.529 127.138 70
80 128.748 | 130.357 | 131.966 | 133.576 135.185 | 136.794 | 138.404 140.013 141.622 143.232 80
90 144.841 146.450 148.060 | 149.669 151.278 | 152.888 | 154.497 156.106 | 157.716 | 159.325 90
100 160.934 | 162.544 | 164.153 | 165.762 167.372 | 168.981 170.590 172.200 173.809 175.418 100
KILOMETERS TO MILES
km 0 1 2 3 4 5 6 7 8 9 km
miles miles miles miles miles miles miles miles miles miles
- 0.621 1.243 1.864 2.485 3.107 3.728 4.350 4.971 5.592 -
10 6.214 6.835 7.456 8.078 8.699 9.321 9.942 10.563 11.185 11.806 10
20 12.427 13.049 13.670 14.292 14.913 15.534 16.156 16.777 17.398 18.020 20
30 18.641 19.262 19.884 20.505 21.127 21.748 22.370 22.990 23.612 24.233 30
40 24.855 25.476 26.098 26.719 27.340 27.962 28.583 29.204 29.826 30.447 40
50 31.065 31.690 32.311 32.933 33.554 34.175 34.797 35.418 36.039 36.661 50
60 37.282 37.904 38.525 39.146 39.768 40.389 41.010 41.632 42.253 42.875 60
70 43.496 44117 44,739 45.360 45.981 46.603 47.224 47.845 48.467 49.088 70
80 49.711 50.331 50.952 51.574 52.195 52.816 53.438 54.059 54.681 55.302 80
90 55.923 56.545 57.166 57.187 58.409 59.030 59.652 60.273 60.894 61.516 90
100 62.137 62.758 63.390 64.001 64.622 65.244 65.865 66.487 67.108 67.729 100
<] )
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BLOWER MOTOR DOES NOT RUN

¢ Is heater & A/C relay (X-11) OK?

YIES NO
¢ |s No.SBF-6 (30A) (except C24SE) or No.SBF-8 |
(30A) (C24SE) slow blow fuse OK? Renlace
YES
o |s resistor OK? Replace
|
YES N|O
e |s fan control knob (Fan switch) OK? Replace
|
YIES N|O
* Is blower motor OK? Replace control lever
assembly

YES

¢ Turn the ignition switch "ON" (Engine is running) Replace
¢ Fan control knob (Fan switch) "ON"

¢ Check to see if battery voltage is present at
chassis side connector terminal No.C105-1 is there a
battery voltage?

YES

| Open circuit between

Open circuit either between chassis side connector )
terminal No.C105-2 and No.C104-3 or No.B13-1 and No.SBF-6 (30A) (e>fcept
bod 4 No.6.109 C24SE) or No.SBF-8 (30A)
0ody ground INo.L-109. (C24SE) slow blow fuse and
No.C105-1.
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DTC P0560 (Symptom Code 1) (Flash Code 35)

Circuit Description

The engine control module (ECM) monitors the system
voltage on the ECM main relay load supply voltage
terminal to make sure that the voltage stays within the
proper range. If the ECM detects an excessively high
system voltage, this DTC will set.

Condition for Setting the DTC
e The ECM detects that the battery voltage feed
circuit voltage is more than 20 volts.
Action Taken When the DTC Sets
e The ECM does not illuminate the malfunction
indicator lamp (MIL) when the diagnostic runs and
fails.

Condition for Clearing the DTC
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
¢ A charging system problem may set this DTC.
e Jump starting the vehicle or a battery charger may
have set this DTC.

DTC P0560 (Symptom Code 1) (Flash Code 35)
Schematic Reference: Engine Controls Schematics &

Starting and Charging Schematics

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

HON =

Go to Diagnostic
Go to Step 3 Aids

3 Was the vehicle recently jump started from 24 volts
system?

Go to Step 8 Go to Step 4

4 1. Start the engine and let idle for 30 seconds.

2. Observe the System Voltage parameter with the
scan tool.

Is the System Voltage parameter less than the

specified value?

16 volts
Go to Diagnostic
Aids Go to Step 5

5 Test the charging system. Refer to Diagnosis of The
Charging System in the Charging System Section.
Did you find a charging system problem?

Go to Step 6 Go to Step 7

6 Repair the charging system. Refer to Diagnosis of
The Charging System in the Charging System
Section.

Did you complete the repair?

Go to Step 8 —

7 Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 8 —

8 1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Observe the System Voltage parameter with the
scan tool.

Is the System Voltage parameter less than the
specified value?

ok wbn

16 volts

Go to Step 9 Go to Step 5

9 Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
— Trouble Code (DTC)
List System OK
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DTC P0560 (Symptom Code 2) (Flash Code 35)
Circuit Description Condition for Clearing the DTC
The engine control module (ECM) monitors the system e A history DTC clears after 40 consecutive driving
voltage on the ECM main relay load supply voltage cycles without a fault. Or clear with the scan tool.
terminal to make sure that the voltage stays within the . s A
. Diagnostic Aids
proper range. If the ECM detects an excessively low
System Vo|tage’ this DTC will set. e [f an intermittent condition is SUSpeCted, refer to
Condition for Setting the DTC Intermittent Conditions in this section.
e The ECM detects that the battery voltage feed * Acharging system problem may set this DTC.
circuit voltage is less than 7 volts.
Action Taken When the DTC Sets DTC P05§0 (Symptom Cod_e 2) (Flash Code 35).
Schematic Reference: Engine Controls Schematics &
e The ECM does not illuminate the malfunction Starting and Charging Schematics
indicator lamp (MIL) when the diagnostic runs and Connector End View Reference: Engine Control
fails. Module (ECM) Connector End Views
Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? Go to Step 3 Aids
3 1. Start the engine and let idle for 30 seconds.
2. Load the electrical system by turning ON the
headlights, A/C, etc.
3. Observe the System Voltage parameter with the 10 volts
scan tool.
Is the System Voltage parameter more than the Go to Diagnostic
specified value? Aids Go to Step 4
4 Test the charging system. Refer to Diagnosis of The
Charging System in the Charging System Section. —
Did you find a charging system problem? Go to Step 5 Go to Step 6
5 Repair the charging system. Refer to Diagnosis of
The Charging System in the Charging System
Section. o
Did you complete the repair? Go to Step 8 —
6 1. Turn OFF the ignition.
2. Disconnect the ECM harness connector.
3. Inspect for an intermittent, for a poor connection
and corrosion on the battery voltage feed at the
harness connector of the ECM (pin 3 of C-56 o
connector).
4. Repair or clean the connection(s) as necessary.
Did you find and correct the condition? Go to Step 8 Goto Step 7
7 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 8 —
>
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Step

Action

Value(s)

Yes

No

8

ok wbn

6.

Is

Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Load the electrical system by turning ON the
headlights, A/C, etc.

Observe the System Voltage parameter with the
scan tool.

the System Voltage parameter more than the

specified value?

10 volts

Go to Step 9

Go to Step 4

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK
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DTC P0560 (Symptom Code A) (Flash Code 35)

Circuit Description

The fuel injection pump control unit (PCU) monitors the
system voltage on the engine control module (ECM)
main relay load supply voltage terminal to make sure
that the voltage stays within the proper range. If the
ECM detects an excessively high or low system voltage,
this DTC will set.

Condition for Setting the DTC
e The PCU battery voltage feed circuit voltage is
less than 4.5 volts or more than 27 volts.
Action Taken When the DTC Sets
e The ECM does not illuminate the malfunction
indicator lamp (MIL) when the diagnostic runs and
fails.

Condition for Clearing the DTC
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
e A charging system problem may set this DTC.
e Jump starting the vehicle or a battery charger may
have set this DTC.
Notice:
e PCU is part of the fuel injection pump assembly.

DTC P0560 (Symptom Code A) (Flash Code 35)
Schematic Reference: Engine Controls Schematics &
Starting and Charging Schematics

Connector End View Reference: Engine Controls
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Is DTC P0560 (Symptom Code 1 or 2) set?

HON =

Go to Applicable
DTC Go to Step 3

3 1. Start the engine and let idle for 30 seconds.

2. Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

Go to Diagnostic
Go to Step 4 Aids

4 1. Turn OFF the ignition.

2. Disconnect the fuel injection pump control unit
(PCU) harness connector.

3. Inspect for an intermittent, for poor connections
and corrosion on the voltage feed or ground at
the harness connector of the PCU (pins 6 and 7
of E-6 connector).

4. Repair or clean the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 6 Go to Step 5

5 Important: The fuel injection pump must be timed to
the engine.

Replace the fuel injection pump. Refer to Fuel
Injection Pump Replacement in engine mechanical
section.

Did you complete the replacement?

Go to Step 6

6 1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine and let idle for 30 seconds.

. Monitor the DTC Information with the scan tool.

ok wbn

Did the DTC fail this ignition?

Go to Step 2 Go to Step 7
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Step Action Value(s) Yes No
7 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P0561 (Symptom Code A) (Flash Code 18)

Circuit Description

The engine control module (ECM) main relay is
energized when the ECM receives an ignition voltage
switch ON signal. When the ignition switch is OFF, the
ECM main relay is de-energized after a certain length of
time passed. If the ECM detects the ignition voltage
switch signal is changed to OFF during the ECM is
energized, this DTC will set.

Condition for Setting the DTC
e The ECM detects that the ignition voltage circuit is
changed ON to OFF during initialization.
Action Taken When the DTC Sets

e The ECM does not illuminate the malfunction
indicator lamp (MIL) when the diagnostic runs and
fails.

e The ECM turns OFF the ECM if the ignition voltage
circuit is OFF even 1 second passes from the
judgement.

e The ECM limits fuel injection quantity if the ignition
voltage circuit is returned ON within 1 second from

Condition for Clearing the DTC
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
e Faulty or sticking ECM main relay may set this
DTC.
Notice:

¢ Quick repetition ON and OFF of ignition switch
may set this DTC.

Test Description
The numbers below refer to the step number on the
diagnostic table.
2. If DTC P1625 (Symptom Code A) is present, scan
tool can communicate with the ECM when the ignition
switch is OFF.

DTC P0561 (Symptom Code A) (Flash Code 18)
Schematic Reference: Engine Controls Schematics

the judgement. Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views
Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Monitor the Diagnostic Trouble Code (DTC) —
Information with the scan tool. Go to Applicable
Is DTC P1625 (Symptom Code B) set? DTC Go to Step 3
3 1. Turn OFF the ignition.
2. Disconnect the battery voltage feed harness
connector (C-108) from the junction block
(behind the cabin fuse block).
3. Inspect for an intermittent, for a poor connection
and corrosion at the harness connector of the
battery voltage feed (pin 2 of C-108 connector).
4. Disconnect the ignition switch harness
connectors (B-62 and B-63) from the junction o
block (behind the cabin fuse block).
5. Inspect for an intermittent, for poor connections
and corrosion at the harness connector of the
ignition switch (pin 3 of B-62 connector and pin 3
of B-63 connector).
6. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 6 Go to Step 4
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Step

Action

Value(s)

Yes

No

4

Turn OFF the ignition.

Disconnect the ignition voltage feed harness
connector (C-107) from the junction block
(behind the cabin fuse block).

Inspect for an intermittent, for a poor connection
and corrosion at the harness connector of the
ignition voltage feed (pin 9 of C-107 connector).
Disconnect the engine control module (ECM)
harness connector.

Inspect for an intermittent, for a poor connection
and corrosion on ignition voltage feed circuit at
the harness connector of the ECM (pin 39 of C-
56 connector).

Test for high resistance on ignition voltage feed
circuit.

Repair the connection(s) or circuit(s) as
necessary.

Did you find and correct the condition?

Go to Step 6

Go to Step 5

Replace the ignition switch.
Did you complete the replacement?

Go to Step 6

1.

ook wdN

Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Observe the DTC Information with the scan tool.
Turn OFF the ignition.

Does the DTC fail this ignition before the ECM turns
OFF?

Go to Step 2

Go to Step 7

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK

>
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DTC P0561 (Symptom Code B) (Flash Code 18)

Circuit Description e The ECM turns OFF the ECM.
The engine control module (ECM) main relay is Condition for Clearing the DTC
energized when the ECM receives an ignition voltage e A history DTC clears after 40 consecutive driving

switch ON signal. When the ignition switch is OFF, the
ECM main relay is de-energized after a certain length of
time passed. If the ECM detects the ignition voltage
switch signal is changed to OFF during the ECM is e If an intermittent condition is suspected, refer to

energized, this DTC will set. Intermittent Conditions in this section.
Condition for Setting the DTC
e The ECM detects internal ignition voltage feed DTC P0561 (Symptom Code B) (Flash Code 18)
circuit is failed after initialization.
Action Taken When the DTC Sets
e The ECM does not illuminate the malfunction
indicator lamp (MIL) when the diagnostic runs and

cycles without a fault. Or clear with the scan tool.
Diagnostic Aids

fails.
Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool.
Does the DTC fail this ignition? Go to Step 3 Go to Step 4
3 Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 4 —

4 1. Clear the DTCs with the scan tool.

2. Turn OFF the ignition for 30 seconds.
3. Start the engine. —
4. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition? Go to Step 3 Go to Step 5
5 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P0602

Description

The engine control module (ECM) has the ability to set
a diagnostic trouble code (DTC) if it detects that there is
no vehicle identification (VIN) programmed.

Diagnostic Aids
Notice:

e Production and service ECM does not require
software programming when it is replaced except
calibration software update. This DTC indicates
that a production or service ECM does not

program VIN.
DTC P0602
Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool.
Does the DTC fail this ignition? Go to Step 3 Go to Step 6
3 Important: Blank engine control module (ECM) must
be programmed.
Program the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the programming? Go to Step 4 —
4 1. Clear the DTCs with the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF. —
4. Monitor the DTC Information with the scan tool.
Does the DTC fail this ignition? Go to Step 5 Goto Step 7
5 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 6 —
6 1. Clear the DTCs with the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine. —
4. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition? Go to Step 3 Goto Step 7
7 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK

>
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DTC P0606 (Symptom Code A, B) (Flash Code 28)

Description
This diagnostic applies to internal microprocessor
integrity conditions within the engine control module
(ECM).
Condition for Running the DTC
Symptom Code B
e The accelerator pedal position is less than 1%.
e The desired fuel injection quantity is 0 mg/strk.
Condition for Setting the DTC
Symptom Code A
e The ECM detects that the internal CPU does not
react.
Symptom Code B
o The ECM detects that the engine speed is higher
than 2000 RPM.

Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM cuts fuel injection.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

DTC P0606 (Symptom Code A, B) (Flash Code 28)

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

PoODb=

Go to Step 3 Go to Step 4

3 Important: Replacement ECM must  be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 4 —

4 1. Clear the DTCs with the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Start the engine.

4. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition?

Go to Step 3 Goto Step 5

5 Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
— Trouble Code (DTC)
List System OK




BACK TO CHAPTER INDEX

<

HEATER AND AIR CONDITIONING 1-87

ISUZU KB P190 2007
TO MODEL INDEX

BLOWER MOTOR DOES NOT RUN IN CERTAIN POSITION

®1: (Low)
Blower motor does not®2: (Medium Low) Position
run at ©3: (Medium Hi)

©@4: (Hiah)

* Checking is performed only when in the malfunction
mode.

* |s resistor OK?

YES

e |s fan control knob (Fan switch) OK?

|
NO

Replace

YES

® Condition:
¢ Open circuit between chassis side connector
terminal No. C104-2 and No. B13-3

Condition :
¢ Open circuit between chassis side connector
terminal No. C104-4 and No. B13-6

© Condition:
e Open circuit between chassis side connector
terminal No. C104-1 and No. B13-5

© Condition:
¢ Open circuit between chassis side connector

terminal No. C105-2 and No. B13-4

|
NO

Replace control
assembly

lever

>
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DTC P0645 (Symptom Code 4) (Flash Code 46)

Circuit Description

The engine control module (ECM) controls the air
conditioning (A/C) compressor relay, which supplies
power to the A/C compressor clutch based on A/C
request input to the ECM from the heating, ventilation
and air conditioning (HVAC) controls. The ECM
commands the A/C compressor relay ON at engine run.
If the ECM detects an open circuit or short to ground on
the A/C compressor relay control circuit, this DTC will
set.

Condition for Running the DTC
e The ignition switch is ON.
e The A/C compressor relay is once commanded
ON.
Condition for Setting the DTC
e The ECM detects a low voltage condition on the
A/C compressor relay control circuit for longer than
3 seconds when the relay is commanded OFF.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

¢ If an intermittent condition is suspected, refer to

Intermittent Conditions in this section.
Notice:

e The A/C compressor relay is commanded OFF
when the engine coolant temperature is reached
around 105°C (221°F) and it commanded ON
again below 100°C (212°F).

DTC P0645 (Symptom Code 4) (Flash Code 46)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Turn ON the ignition, with the engine OFF.

Turn ON the blower motor switch and the A/C

compressor switch.

Turn OFF the A/C compressor switch.

6. Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

HON =

o

Go to Diagnostic
Go to Step 3 Aids

3 1. Turn OFF the ignition.

2. Replace the A/C compressor relay with the tail
relay or replace with a known good relay.

3. Turn ON the ignition, with the engine OFF.

4. Turn ON the blower motor switch and the A/C
compressor switch.

5. Turn OFF the A/C compressor switch.

6. Monitor the DTC Information with the scan tool.

Does the DTC fail this ignition?

Go to Step 4 Go to Step 14

4 1. Turn OFF the ignition.

2. Inspect the ECM (10A) fuse (EB-4) in the engine
room fuse block.

Is the ECM (10A) fuse (EB-4) open?

Go to Step 5 Go to Step 6

5 Replace the ECM (10A) fuse (EB-4). If the fuse
continues to open, repair the short to ground on one
of the circuits that is fed by the ECM (10A) fuse (EB-
4) or replace the shorted attached component fed by
the ECM (10A) fuse (EB-4).

Did you complete the repair?

Go to Step 16 —
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Engine Control System (4JH1) 6E-177

Step

Action

Value(s)

Yes

No

1. Turn OFF the ignition.

2. Remove the A/C compressor relay.

3. Connect a test lamp between the voltage feed
circuit of the A/C compressor relay coil side (pin
3 of X-14 connector) and a known good ground.

4. Turn ON the ignition, with the engine OFF.

Does the test lamp illuminate?

Go to Step 7

Go to Step 9

1. Turn OFF the ignition.

2. Connect a test lamp between the A/C
compressor relay control circuit (pin 5 of X-14
connector) and battery voltage.

3. Turn ON the ignition, with the engine OFF.

Does the test lamp illuminate?

Go to Step 10

Go to Step 8

1. Keep the test lamp with connected.

2. Start the engine.

3. Turn ON the blower motor switch and the A/C
compressor switch.

Does the test lamp illuminate when the A/C

Compressor Relay parameter is ON?

Go to Step 12

Go to Step 11

Repair the open circuit or high resistance on the
voltage feed circuit between the ECM (10A) fuse
(EB-4) and the A/C compressor relay (pin 3 of X-14
connector).

Did you complete the repair?

Go to Step 16

10

1. Test the control circuit of the A/C compressor
relay between the ECM (pin 41 of C-56
connector) and the A/C compressor relay (pin 5
of X-14 connector) for a short to ground.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 16

Go to Step 15

11

1. Test the control circuit of the A/C compressor
relay between the engine control module (ECM)
(pin 41 of C-56 connector) and A/C compressor
relay (pin 5 of X-14 connector) for an open circuit
or high resistance.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 16

Go to Step 13

12

1. Turn OFF the ignition.

2. Inspect for an intermittent and for poor
connections on the A/C compressor relay
terminal (pins 3 and 5 of X-14 connector).

3. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 16

Go to Step 14

13

1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect for an intermittent and for a poor
connection on the A/C compressor relay control
circuit at the harness connector of the ECM (pin
41 of C-56 connector).

4. Repair the connection (s) as necessary.

Did you find and correct the condition?

Go to Step 16

Go to Step 15

14

Replace the A/C compressor relay.
Did you complete the replacement?

Go to Step 16

>
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Step

Action

Value(s)

Yes

No

15

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 16

16

1. Reconnect all previously disconnected fuse,
relay or harness connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Turn ON the ignition, with the engine OFF.

Turn ON the blower motor switch and the A/C
compressor switch.

6. Turn OFF the A/C compressor switch.

7. Monitor the DTC Information with the scan tool.
Does the DTC fail this ignition?

ok wn

Go to Step 3

Go to Step 17

17

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK
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DTC P0645 (Symptom Code 8) (Flash Code 46)

Circuit Description

The engine control module (ECM) controls the air
conditioning (A/C) compressor relay, which supplies
power to the A/C compressor clutch based on A/C
request input to the ECM from the heating, ventilation
and air conditioning (HVAC) controls. The ECM
commands the A/C compressor relay ON at engine run.
If the ECM detects a short to battery or ignition voltage
on the A/C compressor relay control circuit, this DTC
will set.

Condition for Running the DTC
e The ignition switch is ON.
e The A/C compressor relay is once commanded
ON.
Condition for Setting the DTC
e The ECM detects a high voltage condition on the
A/C compressor relay control circuit for longer than
3 seconds when the relay is commanded ON.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

e If an intermittent condition is suspected, refer to

Intermittent Conditions in this section.
Notice:

e The A/C compressor relay is commanded OFF
when the engine coolant temperature is reached
around 105°C (221°F) and it commanded ON
again below 100°C (212°F).

DTC P0645 (Symptom Code 8) (Flash Code 46)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Turn ON the blower motor switch and the A/C

compressor switch.

5. Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool when the A/C
Relay Command parameter is ON.

Does the DTC fail this ignition?

PoOb=

Go to Diagnostic
Go to Step 3 Aids

3 1. Turn OFF the ignition.

2. Replace the A/C compressor relay with the tail

relay or replace with a known good relay.

Start the engine.

4. Turn ON the blower motor switch and the A/C
compressor switch.

5. Monitor the DTC Information with the scan tool
when the A/C Relay Command parameter is ON.

Does the DTC fail this ignition?

w

Go to Step 4 Go to Step 5

4 1. Test the control circuit of the A/C compressor
relay between the ECM (pin 41 of C-56
connector) and the A/C compressor relay (pin 5
of X-14 connector) for a short to battery or
ignition voltage.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Goto Step 7 Go to Step 6

5 Replace the A/C compressor relay.
Did you complete the replacement?

Go to Step 7 —
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Step Action Value(s) Yes No
6 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 7 —
7 1. Reconnect all previously disconnected relay or
harness connector(s).
2. Clear the DTCs with the scan tool.
3. Turn OFF the ignition for 30 seconds.
4. Start the engine.
5. Turn ON the blower motor switch and the A/C o
compressor switch.
6. Monitor the DTC Information with the scan tool
when the A/C Relay Command parameter is ON.
Did the DTC fail this ignition? Go to Step 3 Go to Step 8
8 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK

>



BACK TO CHAPTER INDEX ISUZU KB P190 2007

TO MODEL INDEX
<] Engine Control System (4JH1) 6E-181 )

DTC P0703 (Symptom Code A, B) (Flash Code 25)

Circuit Description

The brake pedal switch is installed on the brake pedal
bracket. The brake pedal 1 switch is a normally open
type switch and the brake pedal 2 switch is a normally
closed type switch. When the brake pedal is pressed,
the brake pedal 1 switch signal is provided to the engine
control module (ECM) and the stoplights are turned ON.
Then, the brake pedal 2 switch signal to the ECM is
stopped (low voltage). If the ECM detects the brake
switch signals out of correlation, this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
e The engine speed is higher than 665 RPM.
e The vehicle speed is higher than 0 km/h (0 MPH).
Condition for Setting the DTC
e The ECM detects that the brake pedal 1 switch
(normally open type switch) signal and brake pedal
2 switch (normally closed type switch) signal
correlation error for longer than 30 seconds within
the enabling conditions ever since ignition switch is
ON. (Symptom Code A)
e The ECM detects that the brake pedal 1 switch
(normally open type switch) signal and brake pedal
2 switch (normally closed type switch) signal
correlation error for longer than 30 seconds.
(Symptom Code B)

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool
Diagnostic Aids
e [f an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
e Misadjusted brake pedal switch will cause this
DTC to set.

DTC P0703 (Symptom Code A, B) (Flash Code 25)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn ON the ignition, with the engine OFF.

3. Observe the Brake Pedal 1 Switch parameter
with the scan tool while fully depressing and
releasing the brake pedal.

Does the scan tool indicate Applied when the brake

pedal is applied and Released when the brake pedal

is released?

Go to Step 10 Go to Step 3

3 1. Check to ensure the brake pedal switch is
adjusted correctly. The plunger should be all the
way in when the pedal is released, yet should not
impede with the brake pedal full upward travel.

2. Adjust the brake pedal switch as necessary.

Did you find and correct the condition?

Go to Step 22 Go to Step 4

4 1. Turn OFF the ignition.

2. Inspect the Stop (15A) fuse (C-15) in the cabin
fuse block.

Is the Stop (15A) fuse (C-15) open?

Go to Step 5 Go to Step 6
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Step

Action

Value(s)

Yes

No

5

Replace the Stop (15A) fuse (C-15). If the fuse
continues to open, repair the short to ground on one
of the circuits that is fed by the Stop (15A) fuse (C-
15) or replace the shorted attached component fed
by the Stop (15A) fuse (C-15).

Did you complete the repair?

Go to Step 22

1. Turn OFF the ignition.

2. Disconnect the brake pedal switch harness
connector.

3. Connect a test lamp between the voltage feed
circuit of the brake pedal 1 switch harness (pin 1
of C-44 connector) and a known good ground.

Does the test lamp illuminate?

Go to Step 7

Go to Step 8

1. Turn ON the ignition, with the engine OFF.

2. Observe the Brake Pedal 1 Switch parameter
with the scan tool while momentarily jumping 3-
amp fused jumper wire across the brake pedal 1
switch harness connector between pins 1 and 2
of the C-44 connector.

Does the scan tool indicate Applied when the circuit

is jumpered and Released when the circuit is not

jumpered?

Go to Step 18

Go to Step 9

Repair the open circuit or high resistance on the
voltage feed circuit between the Stop (15A) fuse (C-
15) and the brake pedal 1 switch (pin 1 of C-44
connector).

Did you complete the repair?

Go to Step 22

1. Test the brake pedal 1 switch signal circuit
between the ECM (pin 30 of C-56 connector) and
the brake pedal 1 switch (pin 2 of C-44
connector) for the following conditions:

e An open circuit
e A short to battery or ignition voltage
e High resistance

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 22

Go to Step 19

10

Observe the Brake Pedal 2 Switch parameter with
the scan tool while fully depressing and releasing the
brake pedal.
Does the scan tool indicate Applied when the brake
pedal is applied and Released when the brake pedal
is released?

Go to Diagnostic
Aids

Go to Step 11

11

1. Check to ensure the brake pedal switch is
adjusted correctly. The plunger should be all the
way in when the pedal is released, yet should not
impede with the brake pedal full upward travel.

2. Adjust the brake pedal switch as necessary.

Did you find and correct the condition?

Go to Step 22

Go to Step 12

12

1. Turn OFF the ignition.

2. Inspect the ECM (10A) fuse (EB-4) in the engine
room fuse block.

Is the ECM (10A) fuse (EB-4) open?

Go to Step 13

Go to Step 14
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Step Action Value(s) Yes No

13 Replace the ECM (10A) fuse (EB-4). If the fuse
continues to open, repair the short to ground on one
of the circuits that is fed by the ECM (10A) fuse (EB-

4) or replace the shorted attached component fed by

the ECM (10A) fuse (EB-4).

Did you complete the repair? Go to Step 22 —

14 1. Turn OFF the ignition.

2. Disconnect the brake pedal switch harness

connector.

Turn ON the ignition, with the engine OFF.

4. Connect a test lamp between the voltage feed
circuit of the brake pedal 2 switch harness (pin 3
of C-44 connector) and a known good ground.

Does the test lamp illuminate? Go to Step 15 Go to Step 16

15 1. Turn ON the ignition, with the engine OFF.

2. Observe the Brake Pedal 2 Switch parameter
with the scan tool while momentarily jumping 3-
amp fused jumper wire across the brake pedal 2
switch harness connector between pins 3 and 4 —
of the C-44 connector.

Does the scan tool indicate Applied when the circuit

is jumpered and Released when the circuit is not

jumpered? Go to Step 18 Go to Step 17

16 Repair the open circuit or high resistance on the

voltage feed circuit between the ECM (10A) fuse

(EB-4) and the brake pedal 2 switch (pin 3 of C-44 —

connector).

Did you complete the repair? Go to Step 22 —

17 1. Test the brake pedal 2 switch signal circuit
between the ECM (pin 65 of C-56 connector) and
the brake pedal 2 switch (pin 4 of C-44
connector) for the following conditions:

e An open circuit —
e A short to battery or ignition voltage
e High resistance

2. Repair the circuit(s) as necessary.

Did you find and correct the condition? Go to Step 22 Go to Step 19

18 1. Turn OFF the ignition.

2. Disconnect the brake pedal switch harness
connector.

3. Inspect for an intermittent and for poor
connections at the harness connector of the —
brake pedal switch (pins 1, 2, 3 and 4 of C-44
connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition? Go to Step 22 Go to Step 20

19 1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect for an intermittent and for poor
connections on the brake switch circuits at the
harness connector of the ECM (pins 30 and 65 of
C-56 connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition? Go to Step 22 Go to Step 21

20 Replace brake pedal switch. Refer to Brake Switch

Replacement in this section. —

Did you complete the replacement? Go to Step 22 —

w
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Step

Action

Value(s)

Yes

No

21

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 22

22

1. Reconnect all previously disconnected fuse or
harness connector(s).

2. Clear the DTCs with the scan tool.

3. Turn ON the ignition, with the engine OFF.

4. Observe the Brake Pedal 1 Switch and the Brake
Pedal 2 Switch with the scan tool while fully
depressing and releasing the brake pedal.

Does the scan tool indicate Applied when the brake

pedal is applied and Released when the brake pedal

is released?

Go to Step 23

Go to Step 2

23

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK

>
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DTC P0704 (Symptom Code 6) (Flash Code 57)

Circuit Description

The clutch pedal switch is installed on the clutch pedal
bracket. The clutch pedal switch is a normally closed
type switch. When the clutch pedal is pressed, the
clutch pedal switch signal to the engine control module
(ECM) is stopped (low voltage). If the ECM detects the
clutch pedal switch signal is not change during a
predetermined vehicle speed range, this DTC will set.
This DTC will only run once per ignition cycle within the
enabling condition.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the clutch pedal switch
signal does not change during the vehicle speed
changes between 1.5 km/h (1 MPH) and 80 km/h
(50 MPH). This DTC will only run once per ignition
cycle within the enabling condition.

Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool
Diagnostic Aids
e [f an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
e Misadjusted clutch pedal switch will cause this
DTC to set.

DTC P0704 (Symptom Code 6) (Flash Code 57)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn ON the ignition, with the engine OFF.

3. Observe the Clutch Pedal Switch parameter with
the scan tool while fully depressing and releasing
the clutch pedal.

Does the scan tool indicate Applied when the clutch

pedal is applied and Released when the clutch pedal

is released?

Go to Diagnostic
Aids Go to Step 3

3 1. Check to ensure the clutch pedal switch is
adjusted correctly. The plunger should be all the
way in when the pedal is released, yet should not
impede with the clutch pedal full upward travel.

2. Adjust the clutch pedal switch as necessary.

Did you find and correct the condition? Go to Step 16 Go to Step 4
4 1. Turn OFF the ignition.
2. Inspect the ECM (10A) fuse (EB-4) in the engine
room fuse block. o
Is the ECM (10A) fuse (EB-4) open? Go to Step 5 Go to Step 6

5 Replace the ECM (10A) fuse (EB-4). If the fuse
continues to open, repair the short to ground on one
of the circuits that is fed by the ECM (10A) fuse (EB-
4) or replace the shorted attached component fed by
the ECM (10A) fuse (EB-4).

Did you complete the repair?

Go to Step 16 —
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BLOWER MOTOR DOES NOT STOP AT “OFF” POSITION

Is fan control knob (Fan switch) OK?

YES

NO

No.C105-2 and No
(or)

No. C105-2 and No
(or)

No. C104-1 and No
(or)

No. C104-4 and No
(or)

No. C104-2 and No

Check the circuit between chassis side connector terminals
for short to GND

.C104-3

.B13-4

.B13-5

.B13-6

. B13-3

Replace control lever assembly

>
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Step Action Value(s) Yes No
6 1. Turn OFF the ignition.
2. Disconnect the clutch pedal switch harness
connector.
3. Turn ON the ignition, with the engine OFF.
4. Observe the Clutch Pedal Switch parameter with
the scan tool while momentarily jumping across —
the clutch pedal switch harness connector
between pins 1 and 2 of C-77 connector.
Does the scan tool indicate Applied when the circuit
is jumped and Released when the circuit is not
jumped? Go to Step 12 Go to Step 7
7 1. Connect a test lamp between the ignition voltage
feed circuit of the clutch pedal switch harness
(pin 1 of C-77 connector) and a known good
ground. o
2. Turn ON the ignition, with the engine OFF.
Does the test lamp illuminate? Go to Step 8 Go to Step 9
8 1. Connect a test lamp between the signal circuit of
the clutch pedal switch harness (pin 2 of C-77
connector) and a known good ground. —
2. Turn ON the ignition, with the engine OFF.
Does the test lamp illuminate? Go to Step 10 Go to Step 11
9 Repair the open circuit or high resistance on the
ignition voltage feed circuit between the ECM (10A)
fuse (EB-4) and the clutch pedal switch (pin 1 of C- —
77 connector).
Did you complete the repair? Go to Step 16 —
10 1. Test the clutch pedal switch signal circuit
between the engine control module (ECM) (pin
31 of C-56 connector) and the clutch pedal
switch (pin 2 of C-77 connector) for a short to —
battery or ignition voltage.
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 16 Go to Step 15
11 1. Test the clutch pedal switch signal circuit
between the ECM (pin 31 of C-56 connector) and
the clutch pedal switch (pin 2 of C-77 connector)
for an open circuit or high resistance. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 16 Go to Step 13
12 1. Turn OFF the ignition.
2. Inspect for an intermittent and for poor
connections at the harness connector of the
clutch pedal switch (pins 1 and 2 of C-77 —
connector).
3. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 16 Go to Step 14
13 1. Turn OFF the ignition.
2. Disconnect the ECM harness connector.
3. Inspect for an intermittent and for a poor
connection on the clutch pedal switch circuit at
the harness connector of the ECM (pin 31 of C- o
56 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 16 Go to Step 15
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Step Action Value(s) Yes No

14 Replace the clutch pedal switch. Refer to Clutch
Pedal Switch Replacement in this section. —

Did you complete the replacement? Go to Step 16 —
15 Important: Replacement ECM must  be
programmed.

Replace the ECM. Refer to Engine Control Module —

(ECM) Replacement in this section.

Did you complete the replacement? Go to Step 16 —

16 1. Reconnect all previously disconnected fuse or
harness connector(s).

2. Clear the DTCs with the scan tool.

3. Turn ON the ignition, with the engine OFF.

4. Observe the Clutch Pedal Switch parameter with
the scan tool while fully depressing and releasing
the clutch pedal.

Does the scan tool indicate Applied when the clutch

pedal is applied and Released when the clutch pedal

is released? Go to Step 17 Go to Step 3
17 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P1105 (Symptom Code 1) (Flash Code 86)

Circuit Description Action Taken When the DTC Sets
The barometric pressure (BARO) sensor is installed e The ECM illuminates the malfunction indicator
inside of the engine control module (ECM) and converts lamp (MIL) when the diagnostic runs and fails.

the BARO into a voltage signal. The ECM uses this
voltage signal to calibrate the fuel injection quantity and
injection timing for altitude compensation. If the ECM

e The ECM uses a BARO substitution of 1013 hPa.
Condition for Clearing the MIL/DTC

detects an excessively high BARO sensor signal e The ECM turns OFF the MIL when the diagnostic

voltage, this DTC will set. runs and does not fail.

Condition for Running the DTC e A history DTC clears after 40 consecutive driving
e The ignition switch is ON. cycles without a fault. Or clear with the scan tool.

Condition for Setting the DTC
e The ECM detects that the BARO sensor signal DTC P1105 (Symptom Code 1) (Flash Code 86)

voltage is more than 4.4 volts for 1 second.

Step Action Value(s) Yes No

1 Did you perform the Diagnostic System Check- Go to Diagnostic

Engine Controls? — System Check-

Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Start the engine.

4. Monitor the Diagnostic Trouble Code (DTC) o

Information with the scan tool.

Does the DTC fail this ignition? Go to Step 3 Go to Step 4
3 Important: Replacement ECM must  be

programmed.

Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 4 —

4 1. Clear the DTCs with the scan tool.

2. Turn OFF the ignition for 30 seconds.
3. Start the engine. —
4. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition? Go to Step 3 Go to Step 5
5 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P1105 (Symptom Code 2) (Flash Code 86)

Circuit Description

The barometric pressure (BARO) sensor is installed
inside of the engine control module (ECM) and converts
the BARO into a voltage signal. The ECM uses this
voltage signal to calibrate the fuel injection quantity and
injection timing for altitude compensation. If the ECM
detects an excessively low BARO sensor signal voltage,
this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects that the BARO sensor signal
voltage is less than 1.5 volts for 1 second.

Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM uses a BARO substitution of 1013 hPa.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

DTC P1105 (Symptom Code 2) (Flash Code 86)

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

PoOb=

Go to Step 3 Go to Step 4

3 Important: Replacement ECM must  be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 4 —

4 1. Clear the DTCs with the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Start the engine.

4. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition?

Go to Step 3 Go to Step 5

5 Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
— Trouble Code (DTC)
List System OK
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DTC P1120 (Symptom Code 1) (Flash Code 21)

Circuit Description

The accelerator pedal position (APP) sensor is mounted
on the intake throttle assembly. The engine control
module (ECM) uses the APP sensors to determine the
amount of acceleration or deceleration desired by the
person driving the vehicle via the fuel injection control.
The APP sensor has the following circuits.

¢ 5 volts reference circuit

e Low reference circuit

¢ APP sensor signal circuit
The ECM supplies 5 volts to the APP sensor on the 5
volts reference circuit. The ECM also provides a ground
on the low reference circuit. The APP sensor provides a
signal to the ECM on the APP sensor signal circuit,
which is relative to the position changes of the
accelerator pedal angle. The ECM monitors the APP
sensor signal for voltages outside the normal range of
the APP sensor. If the ECM detects an excessively high
APP sensor signal voltage, this DTC will set.
Condition for Running the DTC

e The ignition switch is ON.

Condition for Setting the DTC

e The ECM detects that the APP sensor signal
voltage is more than 4.5 volts for 0.5 seconds.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM uses an engine speed substitution of
1400 RPM.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

DTC P1120 (Symptom Code 1) (Flash Code 21)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? Go to Step 3 Aids
3 1. Turn OFF the ignition.
2. Disconnect the accelerator pedal position (APP)
sensor harness connector.
3. Turn ON the ignition, with the engine OFF. 1%
4. Observe the Accelerator Pedal Position (APP)
parameter with the scan tool.
Does the APP parameter less than the specified
value? Go to Step 4 Goto Step 5
4 1. Turn OFF the ignition.
2. Connect a test lamp between the low reference
circuit of the APP sensor harness (pin 1 of E-22
connector) and battery voltage. o
3. Turn ON the ignition, with the engine OFF.
Does the test lamp illuminate? Go to Step 11 Go to Step 8
5 1. Turn OFF the ignition.
2. Connect a DMM between the 5 volts reference
circuit of the APP sensor harness (pin 3 of E-22
4.5 volts
connector) and a known good ground.
3. Turn ON the ignition, with the engine OFF.
Is the DMM voltage more than the specified value? Go to Step 6 Go to Step 9
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Step

Action

Value(s)

Yes

No

Is the DMM voltage less than the specified value at
step 57

5.5 volts

Go to Step 7

Go to Step 10

Important: The APP sensor may be damaged if the

sensor signal circuit is shorted to a voltage source.

1. Test the signal circuit between the engine control
module (ECM) (pin 38 of C-56 connector) and
the APP sensor (pin 2 of E-22 connector) for the
following conditions:

e A short to battery or ignition voltage
e A short to any 5 volts reference

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 15

Go to Step 14

Test the low reference circuit between the 1ECM
(pin 49 of C-56 connector) and the APP sensor
(pin 1 of E-22 connector) for an open circuit or
high resistance.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 15

Go to Step 12

1. Test the 5 volts reference circuit between the
ECM (pin 57 of C-56 connector) and the APP
sensor (pin 3 of E-22 connector) for the following
conditions:

e A short to ground

e A short to the low reference circuit
2. Repair the circuit(s) as necessary.
Did you find and correct the condition?

Go to Step 15

Go to Step 14

10

1. Test the 5 volts reference circuit between the
ECM (pin 57 of C-56 connector) and the APP
sensor (pin 3 of E-22 connector) for a short to
battery or ignition voltage.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 15

Go to Step 14

11

1. Turn OFF the ignition.

2. Inspect for an intermittent and for a poor
connection at the harness connector of the APP
sensor (pin 1 of E-22 connector).

3. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 15

Go to Step 13

12

1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect for an intermittent and for a poor
connection on the APP sensor circuit at the
harness connector of the ECM (pin 49 of C-56
connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 15

Go to Step 14

13

Replace APP sensor. Refer to Accelerator Pedal
Position (APP) Sensor Replacement in this section.
Did you complete the replacement?

Go to Step 15

14

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 15

>
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Step Action Value(s) Yes No
15 1. Reconnect all previously disconnected harness
connector(s).
2. Clear the DTCs with the scan tool.
3. Turn OFF the ignition for 30 seconds.
4. Turn ON the ignition, with the engine OFF. —
5. Fully depress and release the accelerator pedal
many times.
6. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition? Go to Step 3 Go to Step 16
16 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK

>
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DTC P1120 (Symptom Code 7) (Flash Code 21)

Circuit Description
The accelerator pedal position (APP) sensor is mounted
on the intake throttle assembly. The engine control
module (ECM) uses the APP sensors to determine the
amount of acceleration or deceleration desired by the
person driving the vehicle via the fuel injection control.
The APP sensor has the following circuits.

¢ 5 volts reference circuit

e Low reference circuit

¢ APP sensor signal circuit
The ECM provides 5 volts reference voltage through the
reference circuit to the APP sensor. The ECM monitors
the voltage on the 5 volts reference circuit. If the ECM
detects an excessively high APP sensor 5 volts
reference voltage, this DTC will set.
Condition for Running the DTC

e The ignition switch is ON.
Condition for Setting the DTC

e The ECM detects that the APP sensor voltage

supply circuit is more than 5.2 volts for 0.5
seconds.

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM uses an engine speed substitution of
1400 RPM.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

DTC P1120 (Symptom Code 7) (Flash Code 21)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

PoOb=

Go to Diagnostic
Go to Step 3 Aids

3 1. Test the 5 volts reference circuit between 1the
engine control module (ECM) (pin 57 of C-56
connector) and the accelerator pedal position
(APP) sensor (pin 3 of E-22 connector) for a
short to battery or ignition voltage.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 5 Go to Step 4

4 Important: Replacement ECM must  be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 5 —

5 1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Turn ON the ignition, with the engine OFF.

Fully depress and release the accelerator pedal
many times.

6. Monitor the DTC Information with the scan tool.

o kN

Did the DTC fail this ignition?

Go to Step 3 Go to Step 6
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Step Action Value(s) Yes No
6 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P1120 (Symptom Code 9) (Flash Code 21)

Circuit Description
The accelerator pedal position (APP) sensor is mounted
on the intake throttle assembly. The engine control
module (ECM) uses the APP sensors to determine the
amount of acceleration or deceleration desired by the
person driving the vehicle via the fuel injection control.
The APP sensor has the following circuits.

¢ 5 volts reference circuit

e Low reference circuit

¢ APP sensor signal circuit
The ECM provides 5 volts reference voltage through the
reference circuit to the APP sensor. The ECM monitors
the voltage on the 5 volts reference circuit. If the ECM
detects an excessively high APP sensor 5 volts
reference voltage, this DTC will set.
Condition for Running the DTC

e The ignition switch is ON.
Condition for Setting the DTC

e The ECM detects that the APP sensor voltage

supply circuit is less than 4.6 volts for 0.5 seconds.

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM uses an engine speed substitution of
1400 RPM.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Test Description

The number below refers to the step number on the
diagnostic table.
3. If the APP sensor 5 volts reference circuit between

the ECM and the sensor is normal, the sensor signal
correlation DTC P1120 (Symptom Code E) will set.

DTC P1120 (Symptom Code 9) (Flash Code 21)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

HON =

Go to Diagnostic
Go to Step 3 Aids

3 1. Turn OFF the ignition.

2. Disconnect the accelerator pedal position (APP)
sensor harness connector.

3. Turn ON the ignition, with the engine OFF.

4. Depress and release the accelerator pedal many
times.

5. Monitor the DTC Information with the scan tool.

Does DTC P1120 (Symptom Code E) set, but not

DTC P1120 (Symptom Code 9)?

Go to Step 5 Go to Step 4

4 1. Test the 5 volts reference circuit between the
engine control module (ECM) (pin 57 of C-56
connector) and the APP sensor (pin 3 of E-22
connector) for the following conditions:

e A short to ground
e A short to the low reference circuit
2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 7 Go to Step 6
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HEATER AND AIR CONDITIONING 1-89

AIR CONDITIONING CYCLE TROUBLESHOOTING

TROUBLE POSSIBLE CAUSE CORRECTION
No cooling or . Magnetic clutch does not run Refer to “MAGNETIC CLUTCH”
insufficient troubleshooting in this section
cooling . Compressor is not rotating properly Adjust the drive belt to the specified
Drive belt loosened or broken tension or replace the drive belt
Magnetic clutch face is not clean and Clean the magnetic clutch face or replace
slips
Incorrect clearance between magnetic Adjust the clearance (Refer to
drive plate and pulley “COMPRESSOR OVERHAUL”)
Compressor oil leaks from shaft seal or Replace the compressor
shell
Compressor seized Replace the compressor
3. Insufficient or excessive charge of Discharge and recover refrigerant.
refrigerant Recharge to specified amount.
. Leaks in the refrigerant system Check refrigerant system for leaks and
repair as necessary
Discharge and recover refrigerant.
Recharge to specified amount.
. Condenser clogged or insufficient radiation Clean the condenser or replace as
necessary
Check radiator or condenser fan function
. Temperature control link unit of the heater Repair the link unit
unit defective
. Unsteady operation due to foreign Replace the expansion valve
substance in expansion valve
. Poor operation of electronic thermostat Check electronic thermostat and replace
as necessary
Insufficient . Evaporator clogged or frosted Check evaporator core and replace or
velocity clean the core

of cooling air

. Air leaking from cooling unit or air duct

. Blower motor does not rotate properly

Check evaporator and duct connection,
then repair as necessary

Refer to “FAN CONTROL KNOB (FAN
SWITCH)” troubleshooting in this section

* For the execution of the charging and discharging operation in the table above, refer to the “RECOVERY,
RECYCLING, EVACUATING AND CHARGING” in this section.

>
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Step

Action

Value(s)

Yes

No

5

Replace the accelerator pedal position sensor. Refer
to Accelerator Pedal Position Sensor Replacement
in this section.

Did you complete the replacement?

Go to Step 7

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 7

1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Turn ON the ignition, with the engine OFF.

Fully depress and release the accelerator pedal
many times.

6. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition?

ok wbn

Go to Step 3

Go to Step 8

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK
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DTC P1120 (Symptom Code D) (Flash Code 21)

Circuit Description

The accelerator pedal position (APP) sensor is mounted
on the intake throttle assembly. The engine control
module (ECM) uses the APP sensors to determine the
amount of acceleration or deceleration desired by the
person driving the vehicle via the fuel injection control.
The APP sensor has the following circuits.

¢ 5 volts reference circuit

e Low reference circuit

¢ APP sensor signal circuit
The ECM supplies 5 volts to the APP sensor on the 5
volts reference circuit. The ECM also provides a ground
on the low reference circuit. The APP sensor provides a
signal to the ECM on the APP sensor signal circuit,
which is relative to the position changes of the
accelerator pedal angle.
The brake pedal switch is installed on the brake pedal
bracket. The brake pedal 1 switch is a normally open
type switch and the brake pedal 2 switch is a normally
closed type switch. When the brake pedal is pressed,
the brake pedal 1 switch signal is provided to the ECM
and the stoplights are turned ON. Then, the brake pedal
2 switch signal to the ECM is stopped (low voltage).
If the ECM detects accelerator pedal or APP sensor
signal is stuck while brake pedal is depressed, this DTC
will set.

Condition for Running the DTC
e The ignition switch is ON.
e The engine speed is higher than 1700 RPM.
e The vehicle speed is higher than 1.5 km/h (1
MPH).

Condition for Setting the DTC

o The ECM detects APP sensor angle is stationary
more than 8.7%, then brake pedal is depressed for
longer than 2 seconds.

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

e The ECM uses an engine speed substitution of
1400 RPM.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

e Misadjusted brake pedal switch may set this DTC.

e Misadjusted APP sensor may set this DTC.

¢ Misadjusted throttle cable may set this DTC.

e A sticking or intermittently sticking the intake
throttle valve, control cable or pedal may set this
DTC.

DTC P1120 (Symptom Code D) (Flash Code 21)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Turn ON the ignition, with the engine OFF.
Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Was DTC P0703 (Symptom Code A or B) or P1120
(Symptom Code 1, 7, 9 or E) set?

HON =

Go to Applicable
DTC Go to Step 3

3 1. Turn ON the ignition, with the engine OFF.

2. Observe the Brake Pedal 1 Switch parameter
with the scan tool while fully depressing and
releasing the brake pedal.

Does the scan tool indicate Applied when the brake

pedal is applied and Released when the brake pedal

is released?

Go to Step 9 Go to Step 4
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Step Action Value(s) Yes No
4 1. Check to ensure the brake pedal switch is

adjusted correctly. The plunger should be all the
way in when the pedal is released, yet should not
impede with the brake pedal full upward travel.

2. Adjust the brake pedal switch as necessary.

Did you find and correct the condition? Go to Step 13 Go to Step 5

5 1. Turn OFF the ignition.

2. Disconnect the brake pedal switch harness

connector.

Turn ON the ignition, with the engine OFF.

4. Observe the Brake Pedal 1 Switch parameter
with the scan tool while momentarily jumping 3-
amp fused jumper wire across the brake pedal 1
switch harness connector between pins 1 and 2
of the C-44 connector.

Does the scan tool indicate Applied when the circuit

is jumpered and Released when the circuit is not

jumpered? Go to Step 8 Go to Step 6

6 1. Test the brake pedal 1 switch signal circuit
between the ECM (pin 30 of C-56 connector) and
the brake pedal 1 switch (pin 2 of C-44
connector) for the following conditions:

e An open circuit —
e A short to battery or ignition voltage
e High resistance

2. Repair the circuit(s) as necessary.

Did you find and correct the condition? Go to Step 13 Go to Step 7

7 1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect for an intermittent and for a poor
connection on the brake switch circuit at the
harness connector of the ECM (pin 30 of C-56
connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition? Go to Step 13 Go to Step 12

8 Replace the brake pedal switch. Refer to Brake

Pedal Switch Replacement in this section. —

Did you complete the replacement? Go to Step 13 —

9 1. Turn ON the ignition, with the engine OFF.

2. Fully depress and release the accelerator pedal
many times while observing the Accelerator
Pedal Position (APP) parameter with the scan

w

tool.
Is the APP parameter smoothly changed within O to
100 % when the accelerator pedal is depressed and Go to Diagnostic
released? Aids Go to Step 10

10 1. Turn OFF the ignition.
2. Inspect for the following conditions:
e APP sensor is misadjusted.
e An accelerator pedal that is stuck
depressed.
e An intake throttle valve control cable that is
damaged, stuck or no free play.
e An intake throttle valve that is stuck open.
3. Repair or replace as necessary.
Did you find and correct the condition? Go to Step 13 Go to Step 11
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Step

Action

Value(s)

Yes No

11

Replace the accelerator pedal position sensor. Refer
to Accelerator Pedal Position Sensor Replacement
in this section.

Did you complete the replacement?

Go to Step 13 —

12

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 13 —

13

1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Turn ON the ignition, with the engine OFF.
Observe the APP parameter while fully
depressing and releasing the accelerator pedal
many times. Also observe the Brake Pedal 1
Switch parameter with the scan tool while
depressing and releasing the brake pedal.

Does the scan tool indicate the APP parameter
smoothly changed within 0 to 100 % when the
accelerator pedal is depressed and released, then
scan tool indicate the Brake Pedal 1 Switch
parameter Applied when the brake pedal is
depressed and Released when the brake pedal is
released?

ok wn

Go to Step 14 Go to Step 2

14

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List System OK
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DTC P1120 (Symptom Code E) (Flash Code 21)

Circuit Description

The accelerator pedal position (APP) sensor is mounted
on the intake throttle assembly. The engine control
module (ECM) uses the APP sensors to determine the
amount of acceleration or deceleration desired by the
person driving the vehicle via the fuel injection control.
The APP sensor has the following circuits.

¢ 5 volts reference circuit

e Low reference circuit

¢ APP sensor signal circuit
The ECM supplies 5 volts to the APP sensor on the 5
volts reference circuit. The ECM also provides a ground
on the low reference circuit. The APP sensor provides a
signal to the ECM on the APP sensor signal circuit,
which is relative to the position changes of the
accelerator pedal angle.
The idle switch is also mounted on the intake throttle
assembly. The idle switch is part of the APP sensor
assembly. The idle switch is a normally closed type
switch. When the accelerator pedal is released, the idle
switch signal to the ECM is low voltage.
If the ECM detects the APP sensor signal and the idle
switch out of correlation, this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.

Condition for Setting the DTC
Either of following condition is met.

e The ECM detects APP sensor angle is less than
0.35%, then the idle switch is OFF for longer than
0.6 seconds.

o The ECM detects APP sensor angle is more than
8.7%, then the idle switch is ON for longer than 0.6
seconds.

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

e The ECM uses an engine speed substitution of
1400 RPM.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

e If an intermittent condition is suspected, refer to

Intermittent Conditions in this section.

DTC P1120 (Symptom Code E) (Flash Code 21)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Turn ON the ignition, with the engine OFF.

2. Observe the Idle Switch parameter with the scan
tool while depressing and releasing the
accelerator pedal.

Does the scan tool indicate OFF when the

accelerator pedal is depressed and ON when the

accelerator pedal is released?

Go to Step 10 Go to Step 3

3 1. Turn OFF the ignition.

2. Disconnect the idle switch harness connector.

3. Turn ON the ignition, with the engine OFF.

4. Observe the Idle Switch parameter with the scan
tool while momentarily jumping 3-amp fused
jumper wire across the idle switch harness
connector between pins 1 and 2 of the E-23
connector.

Does the scan tool indicate ON when the circuit is

jumpered and OFF when the circuit is not jumpered?

Go to Step 9 Go to Step 4
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Step

Action

Value(s)

Yes

No

1. Turn ON the ignition, with the engine OFF.

2. Connect a DMM between the signal circuit of the
idle switch harness (pin 2 of E-23 connector) and
a known good ground.

Is the DMM voltage more than the specified value?

4.5 volts

Go to Step 5

Go to Step 6

Is the DMM voltage less than the specified value at
step 4?7

5.5 volts

Go to Step 8

Go to Step 7

1. Test the switch signal circuit between the engine
control module (ECM) (pin 69 of C-56 connector)
and the idle switch (pin 2 of E-23 connector) for
the following conditions:

e An open circuit

e A short to ground

e High resistance
2. Repair the circuit(s) as necessary.
Did you find and correct the condition?

Go to Step 21

Go to Step 18

Important: The idle switch may be damaged if the

switch signal circuit is shorted to a voltage source.

1. Test the switch signal circuit between the ECM
(pin 69 of C-56 connector) and the idle switch
(pin 2 of E-23 connector) for a short to battery or
ignition voltage.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 21

Go to Step 20

Repair the open circuit or high resistance on the idle
switch ground circuit between the idle switch (pin 1
of E-23 connector) and engine ground.

Did you complete the repair?

Go to Step 21

1. Turn OFF the ignition.

2. Inspect for an intermittent and for poor
connections at the harness connector of the idle
switch (pins 1 and 2 of E-23 connector).

3. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 21

Go to Step 19

10

1. Turn ON the ignition, with the engine OFF.

2. Fully depress and release the accelerator pedal
many times while observing the Accelerator
Pedal Position (APP) parameter with the scan
tool.

Is the APP parameter smoothly changed within O to

100 % when the accelerator pedal is depressed and

released?

Go to Diagnostic

Aids

Go to Step 11

11

1. Turn OFF the ignition.

2. Reconnect the idle switch harness connector if

disconnected.

Disconnect the APP sensor harness connector.

Turn ON the ignition, with the engine OFF.

5. Connect a DMM between the 5 volts reference
circuit of the APP sensor harness (pin 3 of E-22
connector) and a known good ground.

Is the DMM voltage more than the specified value?

o

4.5 volts

Go to Step 12

Go to Step 13

>
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Step Action Value(s) Yes No
12 1. Turn OFF the ignition.
2. Connect a 3-amp fused jumper wire across the
APP sensor connector between pins 2 and 3 of
the E-22 connector. —
3. Turn ON the ignition, with the engine OFF.
Does DTC P1120 (Symptom Code 1) set, but not
P1120 (Symptom Code E)? Go to Step 15 Go to Step 14
13 1. Test the 5 volts reference circuit between the
engine control module (ECM) (pin 57 of C-56
connector) and the APP sensor (pin 3 of E-22
connector) for an open circuit or high resistance. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 21 Go to Step 18
14 1. Test the signal circuit between the ECM (pin 38
of C-56 connector) and the APP sensor (pin 2 of
E-22 connector) for an open circuit or high
resistance. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 21 Go to Step 18
15 1. Test the signal circuit between the ECM (pin 38
of C-56 connector) and the APP sensor (pin 2 of
E-22 connector) for the following conditions:
e A short to ground —
e A short to the low reference circuit
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 21 Go to Step 16
16 1. Test the low reference circuit between the ECM
(pin 49 of C-56 connector) and the APP sensor
(pin 1 of E-22 connector) for high resistance. —
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 21 Go to Step 17
17 1. Turn OFF the ignition.
2. Inspect for an intermittent and for poor
connections or corrosion at the harness
connector of the APP sensor (pin 1, 2 and 3 of E- —
22 connector).
3. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 21 Go to Step 19
18 1. Turn OFF the ignition.
2. Disconnect the ECM harness connector.
3. Inspect for an intermittent and for poor
connections on the APP sensor circuits at the
harness connector of the ECM (pins 38, 49 and
57 of C-56 connector) or the idle switch circuit at o
the harness connector of the ECM (pin 69 of C-
56 connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 21 Go to Step 20
19 Replace the accelerator pedal position sensor. Refer
to Accelerator Pedal Position Sensor Replacement
in this section. (Idle switch is part of APP sensor) T
Did you complete the replacement? Go to Step 21 —
20 Important: Replacement ECM must  be

programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 21




BACK TO CHAPTER INDEX ISUZU KB P190 2007
TO MODEL INDEX

<] Engine Control System (4JH1) 6E-203 )

Step Action Value(s) Yes No

21 1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Turn ON the ignition, with the engine OFF.
Observe the Idle Switch and APP parameter
while fully depressing and releasing the
accelerator pedal many times.

Does the scan tool indicate the APP parameter
smoothly changed within 0 to 100 % when the
accelerator pedal is depressed and released, then
scan tool indicate the Idle Switch parameter OFF
when the accelerator pedal is depressed and ON

ok wn

when the accelerator pedal is released? Go to Step 22 Go to Step 2
22 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P1173 (Symptom Code 3) (Flash Code 22)

Circuit Description

The engine coolant temperature (ECT) sensor is
installed to the thermostat housing. The ECT sensor is
a variable resistor. The ECT sensor has a signal circuit
and a low reference circuit. The ECT sensor measures
the temperature of the engine coolant. The engine
control module (ECM) supplies 5 volts to the ECT signal
circuit and a ground for the ECT low reference circuit.
When the ECT sensor is cold, the sensor resistance is
high. When the engine coolant temperature increases,
the sensor resistance decreases. With high sensor
resistance, the ECM detects a high voltage on the ECT
signal circuit. With lower sensor resistance, the ECM
detects a lower voltage on the ECT signal circuit. If the
ECM detects an excessive high coolant temperature,
this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects an excessive high coolant
temperature for longer than 30 seconds.
Action Taken When the DTC Sets
e The ECM does not illuminate the malfunction
indicator lamp (MIL) when the diagnostic runs and
fails.

Condition for Clearing the DTC

e A history DTC clears after 40 consecutive driving

cycles without a fault. Or clear with the scan tool.
Diagnostic Aids

e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

e After starting the engine, the ECT should rise
steadily to about 80°C — 85°C (176°F — 185°F)
then stabilize when the thermostat opens.

o Use the Temperature vs. Resistance table to test
the ECT sensor at various temperature levels to
evaluate the possibility of a skewed sensor. A
skewed sensor could result in poor driveability
concerns.

Notice:

e This DTC is caused by an engine overheat
condition (i.e. low engine coolant level). Since this
DTC does not illuminate any lamps, clear the DTC
and ensure there are no signs of engine damage.
Excessive engine overheat may damage internal
engine components.

DTC P1173 (Symptom Code 3) (Flash Code 22)

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Start the engine and wait until engine is fully
warms upped.

4. Observe the Engine Coolant Temperature (ECT)
parameter with the scan tool.

Is the ECT parameter more than the specified

value?

100°C (212°F)

Go to Step 4 Go to Step 3

3 Ask the driver if overheat is caused by low engine
coolant level, etc.

If engine overheat has experienced, the engine must
be inspected and repaired as necessary.

Did you complete the action?

Go to Step 6 —

4 1. Test the ECT sensor at various temperature
levels to evaluate the possibility if a skewed
sensor.

2. Replace the ECT sensor as necessary.

Did you find and correct the condition?

Go to Step 6 Goto Step 5
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Step Action Value(s) Yes No
5 1. Test the engine cooling system for the following
condition. Refer to diagnosis of the engine
cooling system section for testing.
e Engine coolant level
e Engine coolant leakage
e Cooling fan belt slippage
¢ Cooling fan clutch working o
e Thermostat working
o Water pump working
e Radiator clogging
2. Repair or replace as necessary. Go to Diagnostic
Did you find and correct the condition? Go to Step 6 Aids
6 1. Reconnect all previously disconnected harness
connector(s).
2. Clear the DTCs with the scan tool.
3. Turn OFF the ignition for 30 seconds.
4. Start the engine and wait until engine is fully | 100°C (212°F)
warms upped.
5. Observe the ECT parameter with the scan tool.
Is the ECT parameter more than the specified
value? Go to Step 4 Go to Step 7
7 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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(High side)

f06r300014

CHECKING REFRIGERANT SYSTEM
WITH MANIFOLD GAUGE

Conditions;
Ambient temperature at approx. 30~35°C (86~95°F)
Run the engine at Idling
A/C switch is “ON”
Run the blower motor at “4” (high) position
Temperature control knob sets at “MAX COLD”
Air source selector lever at “CIRC”
e  Close the all doors
Normal pressures kPa (kg/cm?/psi);
Low-pressure side:

Approx. 127 — 245 (1.3-2.5/18 — 36)
High-pressure side:

Approx. 1373 — 1670 (14— 17/ 199 — 242)
Connect the manifold gauge
Low-pressure hose (LOW) ~ Suction side
High-pressure hose (HI) ~ Discharge side
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DTC P1173 (Symptom Code 7, A) (Flash Code 22)

Circuit Description

The fuel temperature (FT) sensor is internal to the fuel
injection pump control unit (PCU). It detects fuel
temperature in the fuel injection pump. If the PCU
detects an excessively high or low fuel temperature, this
DTC will set.
Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The ECM detects an excessive high FT for longer
than 30 seconds. (Symptom Code 7)
e The ECM detects an excessive low FT for longer
than 30 seconds. (Symptom Code A)
Action Taken When the DTC Sets
e The ECM does not illuminate the malfunction
indicator lamp (MIL) when the diagnostic runs and

Condition for Clearing the DTC
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e [f an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
e FT sensor is internal to the PCU and it is part of
the fuel injection pump assembly.

DTC P1173 (Symptom Code 7, A) (Flash Code 22)

fails.
e The PCU limits fuel injection quantity. (Symptom
Code 7)
Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool.
Does the DTC fail this ignition? Go to Step 3 Go to Step 4
3 Important: The fuel injection pump must be timed to
the engine.
Replace the fuel injection pump. Refer to Fuel
Injection Pump Replacement in engine mechanical
section. (Fuel temperature [FT] sensor is internal to o
the fuel injection pump control unit [PCU] and it is
part of the fuel injection pump assembly.)
Did you complete the replacement? Go to Step 4 —
4 1. Clear the DTCs with the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Start the engine. —
4. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition? Go to Step 3 Go to Step 5
5 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P1335 (Symptom Code A) (Flash Code 43)

Circuit Description

The crankshaft position (CKP) sensor is located on top
of the flywheel housing. There are 4 slits spaced 90°
on the flywheel circumference. The CKP sensor is a
magnetic coil type sensor, which generates an AC
signal voltage based on the crankshaft rotational speed.
The engine control module (ECM) monitors both the
CKP sensor and injection pump camshaft position
(CMP) sensor signals to ensure they correlate with each
other. If the fuel injection pump control unit (PCU)
receives faulty CKP sensor signal pulses, this DTC will
set.

Condition for Running the DTC
e The ignition switch is ON.
Condition for Setting the DTC
e The PCU detects CKP sensor signal from the
ECM is faulty.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM limits fuel injection quantity.

Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
o PCU is part of the fuel injection pump assembly.

DTC P1335 (Symptom Code A) (Flash Code 43)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Start the engine (Note a slight start delay may be
noticed).

4. Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Go to Applicable

between the ECM (pin 91 of C-57 connector) and
the fuel injection pump (pin 8 of E-6 connector)
for the following conditions:
e An open circuit
e A short to ground
e High resistance
2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Is DTC P0335 (Symptom Code B or D) set? DTC Go to Step 3
3 1. Turn OFF the ignition.
2. Disconnect the engine control module (ECM) C-
57 harness connector. Keep the C-56 harness
connector with connected.
3. Connect a DMM between the crankshaft position 10 volts
(CKP) sensor signal output circuit (pin 91 of C-57
connector) and a known good ground.
4. Turn ON the ignition, with the engine OFF.
Does the DMM voltage more than the specified
value? Go to Step 5 Go to Step 4
4 1. Test the CKP sensor signal output circuit

Go to Step 10 Go to Step 6
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Step

Action

Value(s)

Yes

No

5

1. Test the CKP sensor signal output circuit
between the ECM (pin 91 of C-57 connector) and
the fuel injection pump control unit (PCU) (pin 8
of E-6 connector) for a short to battery or ignition
voltage.

Notice:

Perform this by connecting a test lamp between the

ECM harness connector (pin 91 of C-57 connector)

and a known good ground. If the test lamp

illuminate, circuit is short to battery or ignition
voltage.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 10

Go to Step 7

1. Turn OFF the ignition.

2. Disconnect the PCU harness connector.

3. Inspect for an intermittent and for a poor
connection on the CKP sensor signal circuit at
the harness connector of the PCU (pin 8 of E-6
connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 10

Go to Step 8

1. Turn OFF the ignition.

2. Disconnect the ECM harness connector.

3. Inspect for an intermittent and for a poor
connection on the CKP sensor signal output
circuit at the harness connector of the ECM (pin
92 of C-57 connector).

4. Repair the connection(s) as necessary.

Did you find and correct the condition?

Go to Step 10

Go to Step 9

Important: The fuel injection pump must be timed to
the engine.

Replace the fuel injection pump. Refer to Fuel
Injection Pump Replacement in engine mechanical
section.

Did you complete the replacement?

Go to Step 10

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 10

10

1. Reconnect all previously disconnected harness
connector(s).

Clear the DTCs with the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition?

ok wn

Go to Step 2

Go to Step 11

Go to Diagnostic
Trouble Code (DTC)
List System OK

11 Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed? —
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DTC P1345 (Symptom Code A) (Flash Code 41)

Circuit Description

The engine control module (ECM) calculates the
desired fuel injection quantity and timing using data sent
from various sensors. These desired data are sent to
the fuel injection pump control unit (PCU) via a
controller area network (CAN) communication bus. The
PCU also receives signals from the internal inputs:
pump camshaft position (CMP) sensor that is located
inside the fuel injection pump to determine the cam ring
rotation angle and the fuel injection pump speed. The
fuel temperature (FT) sensor is internal the PCU. These
values are used to compare the desired values sent
from the ECM then PCU determines the injection timer
piston position and fuel injection quantity, and actuates
timing control valve (TCV) & fuel injection solenoid
valve based on control maps in the PCU. The PCU also
compares the engine speed signal sent from the ECM
and the fuel injection pump speed. If the PCU received
faulty fuel injection pump CMP sensor signal, this DTC
will set.

Condition for Setting the DTC

e The PCU received faulty fuel injection pump CMP
sensor signal for 1 second.

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The ECM limits fuel injection quantity.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
Notice:
e Fuel injection pump CMP sensor is internal to the
fuel injection pump assembly.
e PCU is part of the fuel injection pump assembly.

DTC P1345 (Symptom Code A) (Flash Code 41)

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Start the engine.

Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

PoOb=

Go to Step 3 Go to Step 4

3 Important: The fuel injection pump must be timed to
the engine.

Replace the fuel injection pump. Refer to Fuel
Injection Pump Replacement in engine mechanical
section.

Did you complete the replacement?

Go to Step 4 —

4 1. Clear the DTCs with the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Start the engine.

4. Monitor the DTC Information with the scan tool.
Does the DTC fail this ignition?

Go to Step 3 Go to Step 5

5 Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
— Trouble Code (DTC)
List System OK
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DTC P1520 (Symptom Code A) (Flash Code 47)
Action Taken When the DTC Sets

Circuit Description
(Manual Transmission)

The neutral switch is installed on the transmission gear
control box. When the gear position is neutral, the
switch is closed and the switch signal is provided to the
engine control module (ECM). If the ECM detects the
neutral switch signal is not changed from neutral during
the predetermined engine speed and vehicle speed
range, this DTC will set.

(Automatic Transmission)

The inhibitor switch is installed to the transmission case.
When the selector position is P or N range, the switch is
closed and the switch signal is provided to the Emir the
ECM detects the neutral switch signal is not changed
from P or N during the predetermined engine speed and
vehicle speed range, this DTC will set.

Condition for Running the DTC
e The ignition switch is ON.
e The engine speed is higher than 1500 RPM.
e The vehicle speed is higher than 63 km/h (39
MPH) (M/T) or 78 km/h (49 MPH) (A/T).
e The clutch pedal is released. (M/T).
Condition for Setting the DTC
e The ECM detects that the neutral switch signal is
continuously ON (neutral or P/N range) during
three consecutive driving cycles.

Chart for M/T

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
Condition for Clearing the MIL/DTC
Important:
¢ Following conditions must be met two consecutive
driving cycles. (One driving cycle: Ignition switch
ON > Engine run > Vehicle run > Ignition switch
OFF for 10 seconds)
- The engine speed is higher than 1500 RPM
- The vehicle speed is higher than 63 km/h (39
MPH) (M/T) or 78 km/h (49 MPH) (A/T)
- The clutch pedal is released (M/T)
- Other than neutral or P/N range
- After the above procedure is done, a history
DTC clears after 40 consecutive driving cycles
without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

DTC P1520 (Symptom Code A) (Flash Code 47)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn ON the ignition, with the engine OFF.

3. Observe the Neutral Switch parameter with the
scan tool while shift to neutral and other
positions.

Does the scan tool indicate ON when the position is

neutral and OFF when other than the neutral?

Go to Diagnostic
Aids Go to Step 3

3 1. Turn OFF the ignition.

2. Disconnect the neutral switch harness connector.

3. Turn ON the ignition, with the engine OFF.

4. Observe the Neutral Switch parameter with the
scan tool.

Does the scan tool indicate ON?

Go to Step 4 Go to Step 5

4 1. Test the neutral switch input signal circuit
between the engine control module (ECM) (pin
87 of C-57 connector) and the neutral switch (pin
1 of E-11 connector) for a short to battery or
ignition voltage.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Goto Step 7 Go to Step 6
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Step Action Value(s) Yes No
5 Replace the neutral switch. Refer to Neutral Switch
Replacement in Transmission Section. —
Did you complete the replacement? Go to Step 7 —
6 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 7 —
7 1. Reconnect all previously disconnected harness
connector(s).
2. Clear the DTCs with the scan tool.
Important: Following conditions must be met two
consecutive driving cycles before clear with the scan
tool. (One driving cycle: Ignition switch ON > Engine
run > Vehicle run > Ignition switch OFF for 10
seconds)
e The engine speed is higher than 1500 RPM
e The vehicle speed is higher than 63 km/h —
(39 MPH)
e The clutch pedal is released
e Other than neutral
3. Turn ON the ignition, with the engine OFF.
4. Observe the Neutral Switch parameter with the
scan tool while shift to neutral and other
positions.
Does the scan tool indicate ON when the position is
neutral and OFF when other than the neutral? Go to Step 8 Go to Step 3
8 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
Chart for AIT
Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF.
4. Select the “JR405E Automatic Transmission” in
the system selection menu. —
5. Monitor the Read Diagnostic Trouble Code Go to Applicable
(DTC) Info As Stored By ECU with the scan tool. DTC in Automatic
Does the transmission control module (TCM) DTC Transmission
P0705 set? Section Go to Step 3
3 1. Install the scan tool.
2. Turn ON the ignition, with the engine OFF.
3. Observe the Neutral Switch parameter with the
scan tool while shift to P or N and other —
positions.
Does the scan tool indicate ON when the position is Go to Diagnostic
P or N and OFF when other than the P or N? Aids Go to Step 4

>
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Step

Action

Value(s)

Yes

No

4

1. Check to ensure the inhibitor switch is adjusted
correctly.

2. Adjust the inhibitor switch as necessary. Refer to
Inhibitor  Switch  Adjustment in  Automatic
Transmission Section.

Did you find and correct the condition?

Go to Step 7

Go to Step 5

1. Test the P & N position switch signal circuit
between the engine control module (ECM) (pin
87 of C-57 connector) and the diode (pin 2 of X-
16 connector) for a short to battery or ignition
voltage.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 7

Go to Step 6

Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 7

1. Reconnect all previously disconnected harness
connector(s).

2. Clear the DTCs with the scan tool.

Important: Following conditions must be met two

consecutive driving cycles before clear with the scan

tool. (One driving cycle: Ignition switch ON > Engine

run > Vehicle run > Ignition switch OFF for 10

seconds)

e The engine speed is higher than 1500 RPM

e The vehicle speed is higher than 78 km/h
(49 MPH)

e Other than P/N range

Turn ON the ignition, with the engine OFF.

4. Observe the Neutral Switch parameter with the
scan tool while shift to P or N and other
positions.

Does the scan tool indicate ON when the position is

P or N and OFF when other than the P or N?

w

Go to Step 8

Go to Step 2

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK
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DTC P1520 (Symptom Code B) (Flash Code 47)

Circuit Description

The neutral switch is installed on the transmission gear
control box. When the gear position is neutral, the
switch is closed and the switch signal is provided to the
engine control module (ECM). If the ECM detects the
neutral switch signal is not changed from other than
neutral during the predetermined engine speed and
vehicle speed range, this DTC will set. This DTC runs
only manual transmission.

Condition for Running the DTC
e The ignition switch is ON.
e The engine speed is higher than 665 RPM
e The vehicle speed is lower than 2 km/h (1.2 MPH).
e The clutch pedal is released after once depressed.
Condition for Setting the DTC
e The ECM detects that the neutral switch signal is
continuously OFF (other than neutral) during three
consecutive driving cycles.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

Condition for Clearing the MIL/DTC
Important:
¢ Following conditions must be met two consecutive
driving cycles. (One driving cycle: Ignition switch
ON > Engine run > Ignition switch OFF for 10
seconds)
- The engine speed is higher than 665 RPM
- The vehicle speed is lower than 2 km/h (1.2
MPH)
- The clutch pedal is released after once
depressed
- Neutral position
- After the above procedure is done, a history
DTC clears after 40 consecutive driving cycles
without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

DTC P1520 (Symptom Code B) (Flash Code 47)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn ON the ignition, with the engine OFF.

3. Observe the Neutral Switch parameter with the
scan tool while shift to neutral and other
positions.

Does the scan tool indicate ON when the position is

Go to Diagnostic

neutral and OFF when other than the neutral? Aids Go to Step 3
3 1. Turn OFF the ignition.
2. Inspect the ECM (10A) fuse (EB-4) in the engine
room fuse block. o
Is the ECM (10A) fuse (EB-4) open? Go to Step 4 Go to Step 5

4 Replace the ECM (10A) fuse (EB-4). If the fuse
continues to open, repair the short to ground on one
of the circuits that is fed by the ECM (10A) fuse (EB-
4) or replace the shorted attached component fed by
the ECM (10A) fuse (EB-4).

Did you complete the repair?

Go to Step 13 —
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Step Action Value(s) Yes No
5 1. Turn OFF the ignition.
2. Disconnect the neutral switch harness connector.
3. Turn ON the ignition, with the engine OFF.
4. Observe the Neutral Switch parameter with the
scan tool while momentarily jumping across the —
neutral switch harness connectors between pin 1
of E-11 connector and pin 1 of E-12 connector.
Does the scan tool indicate ON when the circuit is
jumped and OFF when the circuit is not jumped? Go to Step 9 Go to Step 6
6 1. Connect a test lamp between the ignition voltage
feed circuit of the neutral switch harness (pin 1 of
E-12 connector) and a known good ground. —
2. Turn ON the ignition, with the engine OFF.
Does the test lamp illuminate? Go to Step 8 Go to Step 7
7 Repair the open circuit or high resistance on the
ignition voltage feed circuit between the ECM (10A)
fuse (EB-4) and the neutral switch (pin 1 of E-12 —
connector).
Did you complete the repair? Go to Step 13 —
8 1. Test the neutral switch signal circuit between the
engine control module (ECM) (pin 87 of C-57
connector) and the neutral switch (pin 1 of E-11
connector) for an open circuit or high resistance. o
2. Repair the circuit(s) as necessary.
Did you find and correct the condition? Go to Step 13 Go to Step 10
9 1. Turn OFF the ignition.
2. Inspect for an intermittent and for poor
connections at the harness connectors of the
neutral switch (pin 1 of E-11 connector and pin 1 —
of E-12 connector).
3. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 13 Go to Step 11
10 1. Turn OFF the ignition.
2. Disconnect the ECM harness connector.
3. Inspect for an intermittent and for a poor
connection on the neutral switch circuit at the
harness connector of the ECM (pin 87 of C-57 o
connector).
4. Repair the connection(s) as necessary.
Did you find and correct the condition? Go to Step 13 Go to Step 12
11 Replace the neutral switch. Refer to Neutral Switch
Replacement in Transmission Section. —
Did you complete the replacement? Go to Step 13 —
12 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 13 —
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Step

Action

Value(s)

Yes

No

13

1. Reconnect all previously disconnected harness
connector(s).

2. Clear the DTCs with the scan tool.

Important: Following conditions must be met two

consecutive driving cycles before clear with the scan

tool. (One driving cycle: Ignition switch ON > Engine
run > Ignition switch OFF for 10 seconds)
e The engine speed is higher than 665 RPM
e The vehicle speed is lower than 2 km/h (1.2
MPH)
e The clutch pedal is released after once
depressed
o Neutral position

Turn ON the ignition, with the engine OFF.

4. Observe the Neutral Switch parameter with the
scan tool while shift to neutral and other
positions.

Does the scan tool indicate ON when the position is

neutral and OFF when other than the neutral?

w

Go to Step 14

Go to Step 3

14

Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
Trouble Code (DTC)
List

System OK

>
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RESULT SYMPTOM TROUBLE CAUSE CORRECTION
Discharge | Reduced or no air flow through Condenser clogged or dirty Clean
(High) the condenser Radiator (condenser) fan Check cooling fan
pressure does not operate properly operation
gauge No bubbles in sight glass when Excessive refrigerant in Check sight glass.
abnormally | condenser is cooled by water system (See “Reading Sight
high (Insufficient cooling) Glass”)
Discharge and
recover refrigerant.
Recharge to specified
amount
After stopping air conditioning, Air in system Evacuate and charge
pressure drops approx. 196 kPa refrigerant system
(2.0kg/cm2/ 28psi) quickly
Discharge | Insufficient cooling and excessive Insufficient refrigerant in Check sight glass.
(High) bubbles in the sight glass system (See “Reading Sight
pressure Glass”)
gauge Check for leaks
abnormally Discharge and
low recover refrigerant.
Recharge to specified
amount
Low pressure gauge indicates Clogged or defective Replace the
vacuum expansion valve expansion valve
Frost or dew on refrigerant line Restriction caused by debris Check system for
before and after receiver/ drier or or moisture in receiver/drier restriction and
expansion valve, and low pres- replace receiver/drier
sure gauge indicates vacuum
After turning off air conditioning, Compressor seal defective Replace or repair
high and low pressure gauge Poor compression due to compressor
balanced quickly defective compressor
gasket
Suction Low pressure gauge is lowered Excessive refrigerant in Discharge and
(Low) after condenser is cooled by system recover refrigerant
pressure water Recharge to specified
gauge amount
abnormally | Low pressure hose temperature Unsatisfactory valve Replace the
high around the compressor refrigerant operation due to defective expansion valve
line connector is lower than temperature sensor of
around evaporator expansion valve
Expansion valve opens too
long
After turning off air conditioning, Compressor gasket is Replace
high and low pressure gauge is defective
balanced quickly
Air conditioning turns off before Electronic thermostat Check the electronic
passenger compartment is defective thermostat and
sufficiently replace as necessary
cool

* For the charging and discharging operations in the table above, refer to “RECOVERY, RECYCLING,
EVACUATION AND CHARGING?” in this section.
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DTC P1605 (Symptom Code C, D, E) (Flash Code 55)

Circuit Description

This diagnostic applies to internal microprocessor
integrity conditions within the engine control module
(ECM). The electronically erasable programmable read
only memory (EEPROM) memorize some data for
engine control and communication with other control
module. If the ECM detects memory area malfunction
inside of the ECM, this DTC will set.

Condition for Setting the DTC

e The ECM detects internal seed or key file in
EEPROM data is destroyed (Symptom Code C).

e The ECM detects reading or writing from the
EEPROM data is failed during initialization
(Symptom Code D).

e The ECM detects total sum of EEPROM data is
not equal to registered value during initialization
(Symptom Code E).

Action Taken When the DTC Sets

e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.

e The ECM uses default EPROM data substitution of
faulty EEPROM. (Symptom Code D & E).

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

DTC P1605 (Symptom Code C, D, E) (Flash Code 55)

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

Install the scan tool.

Turn OFF the ignition for 30 seconds.

Turn ON the ignition, with the engine OFF.
Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail this ignition?

HON =

Go to Step 3 Go to Step 4

3 Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module
(ECM) Replacement in this section.

Did you complete the replacement?

Go to Step 4 —

4 1. Clear the DTCs with the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Turn ON the ignition, with the engine OFF.

4. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition?

Go to Step 3 Go to Step 5

5 Observe the DTC Information with the scan tool.
Are there any DTCs that you have not diagnosed?

Go to Diagnostic
— Trouble Code (DTC)
List System OK
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DTC P1610 (Symptom Code A) (Flash Code 56)

Circuit Description Action Taken When the DTC Sets
The electronically erasable programmable read only e The ECM illuminates the malfunction indicator
memory (EEPROM) memorize immobilizer security lamp (MIL) when the diagnostic runs and fails.

code and secret key for communication with the
immobilizer control unit (ICU). If the engine control
module (ECM) detects immobilizer functions are not

e The desired fuel injection quantity is set 0 mg/strk.
Condition for Clearing the MIL/DTC

programmed into the ECM, this DTC will set. e The ECM turns OFF the MIL when the diagnostic
Condition for Setting the DTC runs and does not fail.
e The ECM detects immobilizer security code and e A history DTC clears after 40 consecutive driving
secret key is not programmed. cycles without a fault. Or clear with the scan tool.

Diagnostic Aids
¢ Non programmed ECM may set this DTC.
¢ ECM with wrong specification may set this DTC.

DTC P1610 (Symptom Code A) (Flash Code 56)

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF.
4. Monitor the Diagnostic Trouble Code (DTC) o
Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? Go to Step 3 Aids
3 Program or reprogram immobilizer function into the

engine control module (ECM). Refer to Programming
Engine Control Module (ECM) in immobilizer section.

Did you find and correct the condition? Go to Step 5 Go to Step 4
4 Important: Replacement ECM must be
programmed.

Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 5 —

5 1. Clear the DTCs with the scan tool.

2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF. —
4. Monitor the DTC Information with the scan tool.

Did the DTC fail this ignition? Go to Step 3 Go to Step 6
6 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK




BACK TO CHAPTER INDEX ISUZU KB P190 2007

TO MODEL INDEX
<] 6E-218 Engine Control System (4JH1) )

DTC P1611 (Symptom Code A) (Flash Code 56)

Circuit Description

The electronically erasable programmable read only
memory (EEPROM) memorize immobilizer security
code and secret key for communication with the
immobilizer control unit (ICU). If the engine control
module (ECM) detects wrong security code is
programmed into the ECM, this DTC will set.

Condition for Setting the DTC

e The ECM detects wrong immobilizer security code
is programmed.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The desired fuel injection quantity is set 0 mg/strk.

Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e Programming ECM with wrong security code may
set this DTC.
o ECM with wrong specification may set this DTC.

DTC P1611 (Symptom Code A) (Flash Code 56)

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF.
4. Select the “Immobilizer” in the system selection
menu. —
5. Monitor the Diagnostic Trouble Code (DTC) Info
Ordered By Priority with the scan tool. Go to Applicable
Does the immobilizer DTCs fail this ignition which DTC in Immobilizer
begin with B? Section Go to Step 3
3 Monitor the DTC Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? o Go to Step 4 Aids
4 Program or reprogram immobilizer function into the
engine control module (ECM). Refer to Programming
Engine Control Module (ECM) in immobilizer section. o
Did you find and correct the condition? Go to Step 6 Go to Step 5
5 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 6 —
6 1. Clear the DTCs with the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF. —
4. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition? Go to Step 2 Goto Step 7
7 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P1612 (Symptom Code A) (Flash Code 56)

Circuit Description
The engine control module (ECM) communicates with
the immobilizer control unit (ICU) to execute immobilizer
function. The ECM sends request signal to the ICU. The
ECM receives response signal from the ICU. Both
communication signals are carried out through the
Keyword 2000 serial data link. If the ECM receives
wrong response signal from the ICU, this DTC will set.
Condition for Setting the DTC
e The ECM receives wrong immobilizer response
signal from the ICU.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The desired fuel injection quantity is set 0 mg/strk.

Condition for Clearing the MIL/DTC

e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

Diagnostic Aids

e Non programmed ECM may set this DTC.

e Electrical or magnetic interference may affect
intermittent condition.

e [f an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

Notice:

o Keyword 2000 serial data link circuit problem may
cause this DTC set. The scan tool will not
communicate. Refer to scan tool Does Not
Communicate with Keyword 2000 Device in this
section.

o ECM with wrong specification may set this DTC.

DTC P1612 (Symptom Code A) (Flash Code 56)

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF.
4. Select the “Immobilizer” in the system selection
menu. —
5. Monitor the Diagnostic Trouble Code (DTC) Info
Ordered By Priority with the scan tool. Go to Applicable
Does the immobilizer DTCs fail this ignition which DTC in Immobilizer
begin with B? Section Go to Step 3
3 Monitor the DTC Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? o Go to Step 4 Aids
4 Program or reprogram immobilizer function into the
engine control module (ECM). Refer to Programming
Engine Control Module (ECM) in immobilizer section. o
Did you find and correct the condition? Go to Step 6 Goto Step 5
5 Important: Replacement ECM must  be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 6 —
6 1. Clear the DTCs with the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF. —
4. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition? Go to Step 2 Goto Step 7
7 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P1613 (Symptom Code A) (Flash Code 56)

Circuit Description Diagnostic Aids

The engine control module (ECM) communicates with
the immobilizer control unit (ICU) to execute immobilizer
function. The ECM sends request signal to the ICU. The
ECM receives response signal from the ICU. Both
communication signals are carried out through the
Keyword 2000 serial data link. If the ECM does not
detect response signal from the ICU, this DTC will set.
Condition for Setting the DTC

e The ECM does not receive the
response signal from the ICU.
Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The desired fuel injection quantity is set 0 mg/strk.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.

immobilizer

Non programmed ECM may set this DTC.
Transponder key problem may set this DTC.
Antenna coil problem may set this DTC.

Electrical or magnetic interference may affect
intermittent condition.

If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.

Notice:

Keyword 2000 serial data link circuit problem may
cause this DTC set. The scan tool will not
communicate. Refer to scan tool Does Not
Communicate with Keyword 2000 Device in this
section.

ECM with wrong specification may set this DTC.

DTC P1613 (Symptom Code A) (Flash Code 56)

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF.
4. Select the “Immobilizer” in the system selection
menu. —
5. Monitor the Diagnostic Trouble Code (DTC) Info
Ordered By Priority with the scan tool. Go to Applicable
Does the immobilizer DTCs fail this ignition which DTC in Immobilizer
begin with B? Section Go to Step 3
3 Monitor the DTC Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? B Go to Step 4 Aids
4 Program or reprogram immobilizer function into the
engine control module (ECM). Refer to Programming
Engine Control Module (ECM) in immobilizer section. o
Did you find and correct the condition? Go to Step 6 Go to Step 5
5 Important: Replacement ECM must be
programmed.
Replace the ECM. Refer to Engine Control Module —
(ECM) Replacement in this section.
Did you complete the replacement? Go to Step 6 —
6 1. Clear the DTCs with the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF. —
4. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition? Go to Step 2 Go to Step 7
7 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P1614 (Symptom Code A) (Flash Code 56)

Circuit Description

The engine control module (ECM) communicates with
the immobilizer control unit (ICU) to execute immobilizer
function. The ECM sends request signal to the ICU. The
ECM receives response signal from the ICU. Both
communication signals are carried out through the
Keyword 2000 serial data link. If ICU receives wrong
immobilizer response signal from the transponder key,
this DTC will set.
Condition for Setting the DTC

e The ICU receives wrong immobilizer response

signal from the transponder key.

Action Taken When the DTC Sets
e The ECM illuminates the malfunction indicator
lamp (MIL) when the diagnostic runs and fails.
e The desired fuel injection quantity is set 0 mg/strk.
Condition for Clearing the MIL/DTC
e The ECM turns OFF the MIL when the diagnostic
runs and does not fail.
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e Non programmed ICU may set this DTC.
e Transponder key problem may set this DTC.
¢ ECM with wrong specification may set this DTC.

DTC P1614 (Symptom Code A) (Flash Code 56)

Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF.
4. Select the “Immobilizer” in the system selection
menu. —
5. Monitor the Diagnostic Trouble Code (DTC) Info
Ordered By Priority with the scan tool. Go to Applicable
Does the immobilizer DTCs fail this ignition which DTC in Immobilizer
begin with B? Section Go to Step 3
3 Monitor the DTC Information with the scan tool. Go to Diagnostic
Does the DTC fail this ignition? B Go to Step 4 Aids
4 Program or reprogram immobilizer function into the
immobilizer control unit (ICU). Refer to Programming
Immobilizer Control Unit (ICU) in immobilizer —
section.
Did you find and correct the condition? Go to Step 6 Go to Step 5
5 Important: Replacement ICU must be programmed.
Replace the ICU. Refer to Immobilizer Control Unit
(ICU) Replacement in the immobilizer section. o
Did you complete the replacement? Go to Step 6 —
6 1. Clear the DTCs with the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF. —
4. Monitor the DTC Information with the scan tool.
Did the DTC fail this ignition? Go to Step 2 Go to Step 7
7 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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DTC P1625 (Symptom Code A) (Flash Code 76)

Circuit Description

The engine control module (ECM) main relay is
energized when the ECM receives an ignition voltage
switch ON signal. When the ignition switch is OFF, the
ECM main relay is de-energized after a certain length of
time passed. If the ECM detects the ECM main relay is
turned OFF before ECM commanded OFF, this DTC
will set.

Condition for Setting the DTC
e The ECM detects that the ECM main relay is
turned OFF before commanded turned OFF.
Action Taken When the DTC Sets
e The ECM does not illuminate the malfunction
indicator lamp (MIL) when the diagnostic runs and

Condition for Clearing the DTC
e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
¢ Faulty ECM main relay may set this DTC.

DTC P1625 (Symptom Code A) (Flash Code 76)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

fails.
Step Action Value(s) Yes No
1 Did you perform the Diagnostic System Check- Go to Diagnostic
Engine Controls? — System Check-
Go to Step 2 Engine Controls
2 1. Install the scan tool.
2. Turn OFF the ignition for 30 seconds.
3. Turn ON the ignition, with the engine OFF.
4. Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool. o
5. Turn OFF the ignition.
6. Turn ON the ignition, with the engine OFF. Go to Diagnostic
Does the DTC fail this ignition? Go to Step 3 Aids
3 1. Turn OFF the ignition.
2. Disconnect the ECM main relay.
3. Inspect for an intermittent, for poor connections
and corrosion at the harness connector of the
ECM main relay (pins 1, 2, 4 and 5 of X-12
connector).
4. Disconnect the engine control module (ECM)
harness connector.
5. Inspect for an intermittent, for poor connections
and corrosion on ECM main relay control and o
battery voltage feed circuit at the harness
connector of the ECM (pins 3 and 58 of C-56
connector).
6. Test for high resistance on each ECM main relay
circuit.
7. Repair the connection(s) or circuit(s) as
necessary.
Did you find and correct the condition? Go to Step 5 Go to Step 4
4 Replace the ECM main relay.
Did you complete the replacement? B Go to Step 5 —
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Step Action Value(s) Yes No
5 1. Reconnect all previously disconnected relay or
harness connector(s).
2. Clear the DTCs with the scan tool.
3. Turn OFF the ignition for 30 seconds.
4. Start the engine. —
5. Observe the DTC Information with the scan tool.
6. Turn OFF the ignition.
7. Turn ON the ignition, with the engine OFF.
Does the DTC fail this ignition? Go to Step 3 Go to Step 6
6 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK




BACK TO CHAPTER INDEX

<

ISUZU KB P190 2007
TO MODEL INDEX

6E-224 Engine Control System (4JH1) )

DTC P1625 (Symptom Code B) (Flash Code 76)

Circuit Description
The engine control module (ECM) main relay is
energized when the ECM receives an ignition voltage
switch ON signal. When the ignition switch is OFF, the
ECM main relay is de-energized after a certain length of
time passed. If the ECM detects the ECM main relay
has been ON since the ignition switch was turned OFF,
this DTC will set.
Condition for Running the DTC
¢ The ignition switch is OFF.
Condition for Setting the DTC
e The ECM detects that the ECM main relay is
turned ON for longer than 2 seconds.
Action Taken When the DTC Sets
e The ECM does not illuminate the malfunction
indicator lamp (MIL) when the diagnostic runs and
fails.

Condition for Clearing the DTC

e A history DTC clears after 40 consecutive driving
cycles without a fault. Or clear with the scan tool.
Diagnostic Aids
e If an intermittent condition is suspected, refer to
Intermittent Conditions in this section.
e Faulty or sticking ECM main relay may set this
DTC.
Test Description

The numbers below refer to the step number on the
diagnostic table.

2. If this DTC is present, scan tool can communicate
with the ECM when the ignition switch is OFF.

DTC P1625 (Symptom Code B) (Flash Code 76)
Schematic Reference: Engine Controls Schematics
Connector End View Reference: Engine Controls
Connector End Views or Engine Control Module (ECM)
Connector End Views

Step Action

Value(s) Yes No

1 Did you perform the Diagnostic System Check-
Engine Controls?

Go to Diagnostic
— System Check-
Go to Step 2 Engine Controls

2 1. Install the scan tool.

2. Turn OFF the ignition for 30 seconds.

3. Monitor the Diagnostic Trouble Code (DTC)
Information with the scan tool.

Does the DTC fail with the ignition switch OFF?

Go to Diagnostic
Go to Step 3 Aids

3 1. Disconnect the ECM main relay.
2. Monitor the DTC Information with the scan tool.
Does the DTC fail with the ignition switch OFF?

Go to Step 6 Go to Step 4

4 1. Turn OFF the ignition.

2. Disconnect the ECM main relay.

3. Connect a test lamp between the control circuit
of the ECM main relay harness (pin 4 of X-12
connector) and battery voltage.

4. Keep the ignition switch OFF.

Does the test lamp illuminate?

Go to Step 5 Go to Step 7

5 1. Test the control circuit of the ECM main relay
between the engine control module (ECM) (pin
58 of C-56 connector) and the ECM main relay
(pin 4 of X-12 connector) for a short to ground.

2. Repair the circuit(s) as necessary.

Did you find and correct the condition?

Go to Step 9 Go to Step 8

6 Repair the short to battery on the voltage feed
supply circuit to the ECM between the ECM (pin 3 of
C-56 connector) and the ECM main relay (pin 1 of X-
12 connector).

Did you complete the repair?

Go to Step 9 —

7 Replace the ECM main relay.

Did you complete the replacement?

Go to Step 9 —
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Step Action Value(s) Yes No
8 Important: Replacement ECM must  be

programmed.

Replace the ECM. Refer to Engine Control Module —

(ECM) Replacement in this section.

Did you complete the replacement? Go to Step 9 —

9 1. Reconnect all previously disconnected relay or

harness connector(s).

2. Clear the DTCs with the scan tool.

3. Turn OFF the ignition for 30 seconds.

4. Monitor the DTC Information with the scan tool.

Does the DTC with the ignition switch OFF? Go to Step 3 Go to Step 10
10 Observe the DTC Information with the scan tool. Go to Diagnostic
Are there any DTCs that you have not diagnosed? — Trouble Code (DTC)
List System OK
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RESULT SYMPTOM TROUBLE CAUSE CORRECTION
Suction Condenser is not hot and Insufficient refrigerant Check sight
(Low) excessive bubble in sight glass glass.(See “Reading
pressure Sight Glass”)
abnormally Check for leaks
low Discharge and
recover refrigerant.
Recharge to specified
amount
Frost on the expansion valve inlet Expansion valve c