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CLUTCH MAIN UNIT (EATON SOLO 1402)CL02–4

Noisy clutch. Release bearing worn or dried. Replace release bearing.

Pilot bearing worn or dried. Replace pilot bearing.

Clutch disc distorted or warped. Replace clutch disc.

Flywheel housing misalignment. Replace flywheel housing.

Transmission input shaft or clutch disc
spline worn.

Clean and lubricate or replace.

Insufficient lubrication of pedal and its
accessories.

Lubricate.

Insufficient lubrication of release shaft
and release bearing hub.

Lubricate.

Transmission input shaft retainer
rusted or soiled.

Clean or replace if rusted.

Clutch pedal free-play incorrectly
adjusted.

Adjust free-Play.

Clutch pedal cannot be depressed. Clutch control incorrectly adjusted. Adjust clutch control.

Insufficient lubricant release shaft and
release bearing hub.

Lubricate.

Change in clutch pedal give. Air trapped in clutch fluid. Bleed air.

Symptom Possible cause Remedy/Prevention



TRANSMISSION/TRANSFER CONTROL (EATON MANUAL TRANSMISSION)TR06–2

TRANSMISSION CONTROL UNIT

TROUBLESHOOTING
EN03Z0306F300001

1. MANUAL TRANSMISSION

Symptom Possible cause Remedy/Prevention

Unable to shift the gear or very diffi-
cult to shift when the engine is
turned off.

Damaged shift lever assembly Replace shift lever.

Damaged or broken transmission
upper cover (lever, spring, etc.)

Replace.

The looseness of tightening bolt and
nut

Inspect and tighten each bolt and nut.

Gear disengages when driving on
bumpy roads.

Loose control lever joint Tighten or replace.

The play of the lever is excessive. A joint is seriously worn Replace the joint.

The looseness of tightening bolt and
nut

Inspect and tighten each bolt and nut.



SERVICE BRAKEBR02–6

When the air pressure reaches approximately 106 psi, the four pressure protection valves will open and air will be supplied to
the primary reservoir, secondary reservoir and accessories. If the pressure protection valves are preset to different values the
valves will open—in order of lowest setting to highest setting—when charging a flat system. 
The air dryer and reservoir system will remain in the charge cycle until the air brake system pressure builds to the governor
cut-out setting of approximately 130 p.s.i.

PURGE CYCLE (Refer to Figure 3.)
When air brake system pressure reaches the cut-out setting of the governor, the governor unloads the compressor activating
the purge cycle of the air dryer and reservoir.
The governor unloads the compressor by allowing air pressure to fill the line leading to the compressor unloader mechanism.
This suspends the delivery of compressed air to the Bendix® AD-IS® air dryer and reservoir system.
Similarly, the governor also supplies air pressure to the air dryer. The pressure also moves the air dryer purge piston down,
opening the purge valve to atmosphere and closing off the compressor air supply to the turbo cut-off valve (covered in the
Turbo Cut-off Feature section of this document). Water and contaminants captured are expelled immediately when the purge
valve opens. In addition, air—which was flowing through the desiccant cartridge—changes direction and begins to flow toward
the open purge valve. Contaminants collected by the air dryer are removed by air flowing from the purge reservoir through the
desiccant drying bed to the open purge valve.
The initial purge and desiccant cartridge decompression lasts only a few seconds, evidenced by an audible burst of air at the
air dryer exhaust.

SAPH06Z080200003



SERVICE BRAKEBR02–50

SAPH06Z080200035



SERVICE BRAKEBR02–94

SAPH06Z080200079



SERVICE BRAKEBR02–138

SAPH06Z080200123



ABS (ASR, VSC)BR03–28

MM1719-14



ABS (ASR, VSC)BR03–72

MM1719-58



POWER STEERING SR03–11

ON-VEHICLE SERVICE
EN07Z0803C100003

1. FILLING AND AIR BLEEDING THE SYSTEM

! CAUTION
 

Make sure poppets are set correctly before beginning this procedure.

(1) Fill the reservoir nearly full. Do not steer. Start and run the engine for
10 seconds, then shut it off. Check and refill the reservoir. Repeat at
least three times, checking the reservoir each time.

! CAUTION
 

Do not allow the fluid level to drop significantly or run out of the reser-
voir. This may induce air into the system.

(2) Start the engine and let it idle for 2 minutes. Do not steer. Shut off the
engine and check the fluid level in the reservoir. Refill as required.

(3) Start the engine again. Steer the vehicle from full left to full right sev-
eral times. Add fluid, as necessary, to the full line on the dip stick.

Automatic bleed systems should now be free from trapped air.

2. INPUT SHAFT SEAL REPLACEMENT
This procedure uses the vehicle's power steering pump to force out
the input shaft seal. To use this procedure, the power steering pump
should have a minimum of 1,500 psi available.

(1) Disconnect return line from the steering gear and plug the line. Also
cap the return port of the gear with a high pressure fitting.

Auto Bleed Plug
Do Not Remove

SAPH07Z080300008

SAPH07Z080300009



POWER STEERING SR03–55

POWER STEERING PUMP

DATA AND SPECIFICATIONS
EN07Z0803I200002

DESCRIPTION
EN07Z0803C100004

Type Vane type

Relief pressure
14.0-14.7 MPa

{142.76-149.89 kgf/cm2, 2030.54-2132.05 lbf/in2}

Flow rate 15.4-18.4 L/min {4.07-4.86 U.S. gal/min}

1 2

4

3

5
7

10 8

11 1213

14

9

6

SAPH07Z080300163

1 Flow control valve assembly 8 Ball bearing

2 Relief valve 9 Pump shaft

3 Spring 10 Oil seal

4 Pump body 11 Dowel

5 Rotor 12 Front plate

6 Cam ring 13 Rear plate

7 Vane 14 Pump cover





REAR AXLE (WITH DIFFERENTIAL CARRIER)AX03–26

S21-140-25



REAR AXLE (WITH DIFFERENTIAL CARRIER)AX03–70

S21-170,S23-170-28



REAR AXLE (WITH DIFFERENTIAL CARRIER)AX03–114

S21-170,S23-170-72



REAR AXLE (WITH DIFFERENTIAL CARRIER)AX03–158

23060SH-44



REAR AXLE (WITH DIFFERENTIAL CARRIER)AX03–202

DSH-40-037



REAR AXLE (WITH DIFFERENTIAL CARRIER)AX03–246

DSH-40-081



REAR AXLE (WITH DIFFERENTIAL CARRIER)AX03–290

D40-156-15



REAR AXLE (WITH DIFFERENTIAL CARRIER)AX03–334

D40-156-59



REAR AXLE (WITH DIFFERENTIAL CARRIER)AX03–378

D170-12



REAR AXLE (WITH DIFFERENTIAL CARRIER)AX03–422

D170-56



REAR AXLE (WITH DIFFERENTIAL CARRIER)AX03–466

D40-145-05



REAR AXLE (WITH DIFFERENTIAL CARRIER)AX03–510

D40-145-49



REAR AXLE (WITH DIFFERENTIAL CARRIER)AX03–554

D40-145-93



SUSPENSION SU02–19

AIR SUSPENSION ASSEMBLY

DATA AND SPECIFICATIONS
EN09Z1002I200002

REAR SUSPENSION
(4 x 2 Model)

(6 x 4 Model)

Model HINO NV1A, NH1A HINO NV1A, NH1A, TH1A

Type HENDRICSON COMFORT-AIR
HENDRICSON COMFORT-AIR-SD

(SD: SEVERE DUTY)

Option WITH HEIGHT CONTROL DEVICE

Model HINO NM1A, TM1A HINO NM1A, NH1A, TM1A

Type
HENDRICSON COMFORT-AIR

40K LB
HENDRICSON COMFORT-AIR

46K LB

Option WITH HEIGHT CONTROL DEVICE



SUSPENSION SU02–63

SAPH09Z100200091



COUPLER (5TH WHEEL) FC03–9

(2) Refer to Figure 18 for the following 4 steps:

a. Turn on the air supply to pressurize the air cylinder such that the
release handle is fully extended.

b. Position the loosely bolted air cylinder such that the release han-
dle is against the rib window of the fifth wheel and the air cylinder
rod is centered in the “V” of the air cylinder pickup (Item 19).

c. Keeping the air cylinder in place, tighten the two 1/2-20 x 3/4”
bolts (Item 21) to 40-50 ft.-lbs.

d. Release the pressure from the air cylinder and verify that the cyl-
inder rod retracts fully. Replace air cylinder if it is faulty.

! WARNING
 

• Failure to replace a faulty air cylinder may result in tractor trailer
separation which, if not avoided, could result in death or serious
injury.

e. Verify that the release handle contacts the rib window when the
handle is in the locked position (Figure 19).

21

Figure 18

Fully extended
cylinder rod

Cylinder rod
centered in “V”

Handle against
rib window

SAPH10Z110300019

figure 19

Handle against
rib window

SAPH10Z110300020



CAB CA02–31

Tightening torque Unit: N�m {kgf�cm, lbf�ft}

1 Upper panel 14 Switch base

2 Instrument panel cross member 15 Card holder

3 Gusset 16 Instrument panel box No.1

4 Lower center cover 17 Instrument panel box plate

5 Lower right cover 18 Instrument lower panel No.3

6 Panel upper cover 19 Instrument lower center cover

7 Switch board panel 20 Instrument lower RH pad

8 Cluster finish panel 21 Instrument panel box No.2

9 Cluster housing 22 Instrument lower panel No.3

10 Cluster bezel 23 Instrument panel box No.1

11 Upper right cover 24 Instrument panel under cover No.2

12 Lower cover 25 Table

13 Cup holder (If so equipped)

A 2.1-3.9 {21-40, 1.6-2.9} C 7.5-16.5 {76-168, 5.5-12}

B 1.5-2.5 {15-25, 1.1-1.8}



ELECTRICAL EQUIPMENT EL01–11

RELAY (TYPE, NAME AND INSPECTION)

1. TYPE-1 AND TYPE-2 INSPECTION
(1) Apply voltage to terminals;

12 V to terminal 1,
Ground to terminal 2.

(2) Under normal condition, terminals 3 and 5 switch on.

SAPH12Z080100011

TYPE-1: Air suspension dump relay
Power relay No.1
Power relay No.2
Power relay No.3
Power relay No.4
Power accessory relay No.1
Mirror heater relay
Heater relay
TRANS stop dummy relay
TRANS back light relay
Head light main relay
Head light dimmer relay
Daytime running light relay No.1
Daytime running light relay No.3
Clutch relay
Horn relay
Air horn relay
Tail light relay No.1
Daytime running light tail relay No.1
Daytime running light tail relay No.2
TRANS starter relay
Engine ECU main relay
Engine ECU actuator power relay
Urea tube heater relay
Fuel heater relay

TYPE-2: Vehicle control system relay
Air conditioner relay

TYPE-3: ABS stop light relay
Differential lock dummy relay No.1
TRANS stop NC relay
Daytime running light relay No.2
Starter cut relay

TYPE-4:
Stop light relay No.1
Stop light relay No.2

88630-E0040
88630-E0030

1 2

3 5

1

2 5 3

SAPH12Z080100012



ELECTRIC WIRE EL02–21

AD CHARGING CIRCUIT

1 Combination meter (Charge light)
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3 Mega fuse 350A
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ELECTRIC WIRE EL02–65

EI

6
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I0B
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I0E
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I0F
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SAPH12Z080200074



ELECTRIC WIRE EL02–109



ELECTRIC WIRE EL02–153
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OTHERS DN06–3

SAPH11Z080600002



OTHERS DN06–47

SAPH11Z080600046



ENGINE MECHANICAL (A09C)3–2

Removal, Replacement and Instructions

HEAD COVER

COMPONENT LOCATOR
EN01F01105020H01009001

*: Nonreusable part

Tightening torque Unit: Nm {kgfcm, lbfft}

HEAD COVER
EN01F01105020H01009002

GREASE AND OTHERS

1 Semicircle plugs 4 Head cover

2 Head cover gasket * 5 Cushion

3 Spacer

A 28.5 {291, 21}

Name Remarks

Liquid gasket (ThreeBond TB1207B: Black or equivalent) Apply to the mating area of the half-round plug.

A
A

5

3

1

2

4

SAPH011050200001



ENGINE MECHANICAL (A09C)3–46

MOUNTING THE CYLINDER HEAD ASSEMBLY

1. MOUNTING THE HEAD GASKET
(1) Clean the upper surface of cylinder block.

NOTICE
Before working, remove dirt, water or oil on the cylinder head and
cylinder block.

(2) Set a new head gasket to the dowel pin and place the gasket
on the upper surface of cylinder block.

NOTICE

• Never reuse the gasket, or the engine will be broken.

• Before mounting the head gasket, check the seal ring for falling
or damage.

(3) Apply liquid gasket (ThreeBond TB1211: White or equivalent)
to the mating area of the flywheel housing head gasket and
cylinder block upper surface rear end (2 locations).

NOTICE

• Apply liquid gasket so that it hangs over the upper surface of
the head gasket.

• Mount the case within 20 minutes after applying the liquid gas-
ket.

Upper surface of cylinder block

SAPH011050200104

Head gasket

SAPH011050200105

Incorrect

Incorrect

Correct

Application

Application

No gap

Gap

Too low

Too low

Appropriate

Heap up liquid gasket over the top surface

AA

Some gap

Liquid gasket

Head gasketCylinder head

Cylinder 
block

Flywheel 
housing

Section A-A

SAPH011050200106



ENGINE MECHANICAL (A09C)3–90

MOUNTING FRONT TIMING GEAR AND END PLATE

1. MOUNTING END PLATE
(1) Remove dirt on the joint surface of the end plate and cylinder

block.

(2) Replace with a new gasket, and mount the end plate with the
bolts (2 pcs.).

Tightening Torque:
28.5 N·m {290 kgf·cm, 21 lbf·ft}

HINT
Use guide bolts to facilitate the work.

2. MOUNTING FRONT TIMING GEAR
(1) Apply engine oil to the seating surface and threads of the idle

gear shaft mounting bolt, idle gear shaft, thrust washer, and
idle gear bushing of the supply pump idle gear (small).
Assemble them as shown in the figure.

(2) Mount the assembled idle gear shaft, idle gear (small) and
thrust plate to the end plate with the bolts (2 pcs.).
Seating Torque:
20 Nm {204 kgfcm, 15 lbfft}

NOTICE
Temporarily tighten the bolts until the thrust plate comes in con-
tact with the end plate and then tighten them with the specified
torque.

(3) Use paint to mark the heads of the idle gear shaft mounting
bolts in the same direction.

(4) Retighten the bolts by 90 (1/4 rotation) and check that all
paint marks face in the same direction.

NOTICE
Do not loosen the bolt even if it is overtightened.

End plate

SAPH011050200203

Thrust plate

Idle gear shaft

Idle gear bushing

Supply pump idle 
gear (small)

SAPH011050200204

Supply pump idle 
gear (small)

SAPH011050200205

90

Marking

SAPH011050200206



ENGINE MECHANICAL (A09C)3–134

PROPOSAL TOOL

CRANKSHAFT
EN01F01105020H01022003

INSTRUMENT

GREASE AND OTHERS

Name Remarks

Dial gauge
For measuring crankshaft end play and crankshaft rotation 
runout

Micrometer
For measuring the outer diameters of the crankshaft jour-
nal and crankpin

Vernier calipers
For measuring the under-head length of the main bearing 
cap bolt

Cylinder gauge For measuring the crankshaft bearing inner diameter

Name Remarks

Dye penetrant (red check) For inspecting the crankshaft for cracks

Cylinder liner stopper jig

Unit: mm {in.}

Approximately 20 
{0.787}

Thickness: 
approximately 10 
{0.394}

M12 x 1.5 27 {1.063}



ENGINE MECHANICAL (A09C)3–178

(4) Remove the bolt and then remove the rear engine mounting
bracket from the flywheel housing.

MOUNTING THE ENGINE MOUNTING AND
BRACKET

1. MOUNTING THE ENGINE MOUNTING AND BRACKET
(1) Reinstall the rear engine mounting bracket in the flywheel

housing with the bolts.

Tightening Torque:
300 N·m {3,059 kgf·cm, 221 lbf·ft}

(2) Reinstall the rear engine mounting in the rear engine mount-
ing bracket with the nuts.

Tightening Torque:
360 N·m {3,671 kgf·cm, 265 lbf·ft}

(3) Fasten a bolt to secure the front engine mounting bracket on
the cylinder block.

Tightening Torque:
125 N·m {1,275 kgf·cm, 92 lbf·ft}

Rear engine
mounting bracket

SAPH011050200427

Rear engine
mounting bracket

SAPH011050200428

Rear engine
mounting bracket

Rear engine
mounting

SAPH011050200429

Front engine mounting bracket 

SAPH011050200430



EXHAUST SYSTEM (A09C)5–12

REPLACEMENT OF ATC
EN01F01105040H01003003

REMOVE THE EXHAUST PIPE No.1 (ATC)
NOTICE
The ATC will have to be replaced together with the exhaust pipe
No.1 (ATC).

1. REMOVE THE EXHAUST PIPE No.2
(1) Remove the nuts (3 pcs.) on the flange on the muffler unit

side.

2. REMOVE THE AFTERTREATMENT FUEL INJECTOR
(1) Remove the aftertreatment fuel injector.

Reference: EXHAUST SYSTEM (A09C), AFTERTREAT-
MENT FUEL INJECTOR

3. DISCONNECTING THE EXHAUST GAS TEMPERATURE SEN-
SOR 1 (ATC INLET) OF CONNECTOR AND EXHAUST GAS
TEMPERATURE SENSOR 2 (ATC OUTLET) OF CONNECTOR
(1) Disconnect the exhaust gas temperature sensor 1 (ATC inlet)

of connector and exhaust gas temperature sensor 2 (ATC
outlet) of connector.

4. REMOVE THE EXHAUST PIPE No.1 (ATC)
(1) Unfasten the nuts (3 pcs.) to remove the exhaust pipe No.1

(ATC) and gasket from the exhaust control valve.

Muffler unit

Bolt, nut and 
gasket

Exhaust pipe No.2

Exhaust pipe 
No.1 (ATC)

Nut and gasket

SAPH011050400012

Exhaust control
valve

Exhaust gas
temperature
sensor 1
(ATC inlet)

Exhaust gas temperature sensor 2 (ATC outlet)

Exhaust pipe No.1 (ATC)

Connector

Connector

SAPH011050400013

Exhaust control valve

Exhaust pipe No.1 (ATC)

Nut

SAPH011050400142



EXHAUST SYSTEM (A09C)5–56

SPECIAL TOOL
EN01F01105040H01006002

Configuration Part Number Name Remarks

S0826-E3065 CARBON CLEANER



LUBRICATING SYSTEM (A09C) 6–19

INSPECTING THE COMPONENT PARTS

1. INSPECTING THE END PLAY OF THE DRIVE GEAR AND CYL-
INDER BLOCK
(1) Using a depth gauge, measure the drive gear width.

(2) Using a depth gauge, measure the pump chamber depth on
the cylinder block side.

(3) Calculate the difference between the drive gear width and
pump chamber depth on the cylinder block side. If exceeding
the service limit, replace the oil pump.

2. INSPECTING THE CLEARANCE BETWEEN THE DRIVE GEAR
SHAFT OUTER DIAMETER AND BUSHING INNER DIAMETER
ON THE CYLINDER BLOCK SIDE
(1) Using a micrometer, measure the drive gear shaft outer

diameter.

Drive gear

Oil pump

SAPH011050500041

Standard value (mm {in.}) 68.5 {2.696}

Cylinder 
block

Cylinder 
head side

SAPH011050500042

Standard value (mm {in.}) 68.5 {2.696}

Standard value (mm {in.})
Service limit

(mm {in.})

0.013-0.050 {0.0005-0.0019}
(Without gasket) –

0.047-0.150 {0.0019-0.0059}
(With gasket)

0.15 {0.0059}

Drive gear shaft

Oil pump

SAPH011050500043

Standard value (mm {in.}) 18.00 {0.709}



COOLING SYSTEM (A09C) 7–27

HEADER TANK AND WATER LEVEL SWITCH

COMPONENT LOCATOR
EN01F01105060H01010001

Tightening torque Unit: Nm {kgfcm, lbfft}

1 Coolant hose 4 Header tank

2 Radiator cap 5 Overflow hose

3 Coolant pipe 6 Coolant level switch

A 19-25 {194-255, 14-18}

5 2

4

3

6

1

A

SAPH011050600046



FUEL SYSTEM (A09C)8–42

INJECTOR

COMPONENT LOCATOR
EN01F01105070H01005001

*: Nonreusable part

Tightening torque Unit: Nm {kgfcm, lbfft}

1 Injector 4 Gasket *

2 Injector clamp 5 O-ring (black) *

3 O-ring (red) *

A 34 {347, 25}

2

A
1

3

5
4

SAPH011050700089



EMISSION CONTROL (A09C) 11–5

DISMOUNTING AND MOUNTING
EN01F01105100H01001004

IMPORTANT POINTS - DISMOUNTING

1. CHECK BEFORE START OF MAINTENANCE WORKS.
(1) Use the HINO DX Ⅱ to check the air flow sensor.
(2) Use the HINO DX Ⅱ to check operation of the onboard EGR

valve.

2. REMOVE THE EGR VALVE AND EGR COOLER.
NOTICE
To prevent burns ensure the engine is cold before changing the
valve. (At least 30 minutes after switching off the engine)

(1) Disconnect the harness connector.

(2) Drain the coolant out of the drain plug of oil cooler situated on
the right side of the engine.

(3) Disconnect and remove all water pipes connected to the
EGR cooler as well as coolant hose and related parts.

Harness connector EGR valve EGR cooler

SAPH011051000008

Oil cooler

Drain plug

Oil filter

SAPH011051000009

EGR cooler

SAPH011051000010



STARTER (A09C)13–2

Removal, Replacement and Instructions

STARTER

DATA AND SPECIFICATIONS
EN01F01105120H01001001

COMPONENT LOCATOR
EN01F01105120H01001002

Type Planetary reduction gear type

Rated output 12 V, 4.8 kW

Number of teeth of pinion 9

Module 3

Rotating direction Clockwise (Seen from pinion side)

1 Starter 7 Pinion gear

2 Brush 8 Drive housing assembly

3 Yoke assembly 9 Armature assembly

4 Magnetic switch assembly 10 Field coil

5 Lever 11 Commutator end frame

6 Drive shaft 12 Clutch assembly

SAPH011051200001
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TROUBLE SHOOTING - COMPONENTS2–18

9. Table 1-9 Troubleshooting Procedures Notes

• Turn the rotating assembly by hand and feel for dragging or binding. Push the rotating assembly side-ways while
rotating to feel for wheel rub. If there is any indication of rubbing, perform the bearing clearance inspection proce-
dure. If the rotating assembly rotates freely and there is no evidence of binding or rubbing, it can be assumed that
the turbocharger is serviceable.

A Refer to engine manufacturer's service manual for inspection requirements and replacement specifications.

B With engine stopped, check duct clamping devices for tightness.

C With engine running at idle speed, lightly spray duct connections with starting fluid. Leaks at connections will 
be indicated by an increase in engine speed due to the starting fluid being drawn into the compressor and 
pumped into the engine combustion chambers.

D With engine running at idle speed, check duct connections for leaks by applying lightweight oil or liquid soap 
to areas of possible leakage and checking for bubbles. Exhaust gas leakage between the engine block and 
the turbocharger inlet will also create a noise level change.

E With engine running at idle speed, check for unusual noise and vibration. If either condition is noted, shut 
down the engine immediately to protect the turbocharger and engine from further damage. With the engine 
stopped, check the turbocharger shaft wheel assembly for damage as outlined Note I, below.

F With engine running, a change in the noise level to a higher pitch can indicate air leakage between the air 
cleaner and the engine or a gas leak between the engine block and the turbocharger inlet.

G Exhaust gas leakage may be indicated by hat discoloration in the area of the leak.

H With the engine running, noise level cycling from one level to another can indicate a plugged air cleaner, a 
restriction in the air-cleaner to compressor duct, or a heavy build-up of dirt in the compressor housing or on 
the compressor wheel.

I Internal inspection of the center housing can be accomplished by removing the oil drain line and looking 
through the oil drain opening. When a slugged or cocked condition exists, a heavy sludge build-up will be 
seen on the shaft between the bearing journals and in the center housing from the oil drain opening back to 
the turbine end.

J Thorough cleaning of the air intake system is essential following compressor wheel damage due to foreign 
object impact. In many cases, metal pieces from the wheel become embedded in the air cleaner element. If 
the element is not changed, these metal pieces can be drawn into the replacement turbocharger and cause it 
to fail in the same manner as the original unit.

K With the air inlet and exhaust gas ducting removed from the turbocharger, examine both the compressor and 
turbine wheels for blade damage. Examine the outer blade tip edges for evidence of rubbing on housing sur-
faces.
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TROUBLE SHOOTING - ELECTRICAL CONTROL SYSTEM3–4

BASIC PROCEDURE FOR TROUBLESHOOTING

BASIC PROCEDURE FOR TROUBLESHOOTING
EN01H16ZZZ020F02002001

HINT
Follow the diagnostic procedure described below and troubleshoot the problem. Only the basic procedure is
described herein. For the detailed procedure, refer to the specific section of each system, where more accurate
methods are described for each circuit.

 

1. Verify with the customer the circumstances and conditions surrounding the trouble occurred, and write down the infor-
mation.

HINT

• In troubleshooting, confirm that problem symptoms have been accurately identified. Preconceptions should be
discarded in order to make an accurate judgment. To clearly understand what the problem symptoms are, it is
extremely important to ask the customer about the problem and the conditions at the time the malfunction
occurred.

• Gather as much information as possible for reference. Past problems that seem unrelated may also help in
some cases.

• The following 5 items are important points in the problem analysis.

1 Bring the faulty vehicle into the service area

Go to next step

2 Interview the user and analyze the trouble

What Vehicle model, system name

When Data, time, occurrence frequency

Where Road conditions

Under what conditions? Running conditions, driving conditions, weather conditions

How did it happen? Problem symptoms

Go to next step



ENGINE CONTROL SYSTEM (A09C) 4–31

Light No light P007B – Intake air temperature sensor 
(intercooler outlet) - rationality

• Intake air temperature sensor 
(intercooler outlet)

• Intake air temperature sensor 
(Air flow sensor built-in)

• ECU (ECU connector)

• Boost pressure sensor

• Wire harness

4-130

Light No light P007C –
Intake air temperature sensor 
(intercooler outlet) - out of 
range (Out of range low)

• Intake air temperature sensor 
(intercooler outlet)

• ECU (ECU connector)

• Wire harness

4-143

Light No light P007D –
Intake air temperature sensor 
(intercooler outlet) - out of 
range (Out of range high)

• Intake air temperature sensor 
(intercooler outlet)

• ECU (ECU connector)

• Wire harness

4-143

No 
light

No light P0088 – Excessive common-rail pres-
sure

• PCV 

• Supply pump

• Pressure limiter

• Crankshaft position sensor

• Common rail pressure sensor

• Fuel filter

• Fuel tank breather

• Fuel pipe

• Fuel high-pressure pipe

• Wire harness

4-151

Light No light P0096 – Intake air temperature sensor 
(intake manifold) - rationality

• Intake air temperature sensor 
(intercooler outlet)

• Intake air temperature sensor 
(air flow sensor intercooler 
outlet)

• ECU (ECU connector)

• Boost pressure sensor

• Wire harness

4-160

Light No light P0097 –
Intake air temperature sensor 
(intake manifold) - out of range 
(Out of range low)

• Intake air temperature sensor 
(intercooler outlet)

• ECU (ECU connector)

• Wire harness

4-171

Light No light P0098 –
Intake air temperature sensor 
(intake manifold) - out of range 
(Out of range high)

• Intake air temperature sensor 
(intercooler outlet)

• ECU (ECU connector)

• Wire harness

4-171

DIAGNOSTIC TROUBLE CODE (DTC) TABLE

MIL
SVS 

LIGHT
DTC 
NO.

2 DIGIT 
DIAGNO-
SIS CODE

DIAGNOSIS ITEM INSPECTION ITEM
REFER 
PAGE



ENGINE CONTROL SYSTEM (A09C) 4–75

1. Set the starter switch to the "LOCK" position.

2. Disconnect the clutch interlock switch connector.

3. Use the electrical tester to measure the resistance between the
terminals of the clutch interlock switch.

NOYES

1. Set the starter switch to the "LOCK" position.

2. Disconnect the automatic transmission starter relay.

3. Use the electrical tester to measure the resistance between the
terminals of the starter cut relay.

NOYES

11 Inspect the clutch interlock switch

N6D

N6E

SAPH16F090300062

Measurement
conditions

Tester
connections

Starter switch: LOCK

Clutch interlock switch terminals:
push button is free
N6D – N6E

Clutch interlock switch terminals:
push the button
N6D – N6E

Was any failure found?

Replace the engine ECU. Replace the clutch interlock switch.

12 Inspect the automatic transmission starter relay

NJZ

NJX

NJY

SAPH16F090300063

Measurement
conditions

Tester
connections

Starter switch: LOCK

Automatic transmission starter 
relay terminals NJX – NJY

Automatic transmission starter 
relay terminals NJZ – NK0

Was any failure found?

Replace the engine ECU. Replace the automatic transmission starter
relay.



ENGINE CONTROL SYSTEM (A09C) 4–119

INSPECTION PROCEDURE: P0049

1. Inspect the connector connection of the turbocharger revolution
sensor (improper fitting or connection).

NOYES

1. Inspect the installation status of the turbocharger revolution sensor
(backlash, looseness).

2. Check the sensing part of the turbocharger revolution sensor for
dirt, clogging and damage.

NOYES

1. Set the starter switch to the "LOCK" position.

2. Disconnect the connector of the turbocharger revolution sensor.

3. Using the electrical tester, measure the resistance between termi-
nals of the turbocharger revolution sensor.

NOYES

1  Inspecting the turbocharger revolution sensor connector

Is any defect found?

Connect securely. Repair it if necessary. Go to step 2.

2  Inspecting the turbocharger revolution sensor

Is any defect found?

Replace the turbocharger revolution sensor
if there is dirt, clogging or damage in the
sensing part.

Go to step 3.

3  Inspecting the turbocharger revolution sensor (single unit inspection)

TSR+TSR-

SAPH16F090300110

Measurement
conditions

Tester
connections

Standard values

Starter switch: ON

Turbocharger rev-
olution sensor
1st terminal – 2nd 
terminal

829 – 871 

Do the measurements meet the standard value?

Go to step 4. Replace the turbocharger revolution sensor.



ENGINE CONTROL SYSTEM (A09C) 4–163

2. DTC set condition
(1) DTC detection condition

• Engine revolution is more than 1,200 r/min.

• Fuel injection quantity ≥ 75 mm3/st. cyl.

• Battery voltage is in the range of 10 V to 16 V.

• Engine speed fluctuation < 664 r/min.

• Fuel injection quantity fluctuation < 87 mm3/st. cyl.

• Atmospheric pressure ≥ 75 kPa {10.8 psi}

• Vehicle speed ≥ 21 km/h {13 mph}.

• Intake quantity ≥ 45 g/sec.

• Intake temperature sensor (with built-in air flow sensor) is at least -10 C {14 F}.
The above conditions continue for at least 40 seconds.

(2) Judgment criteria

• The calculated intercooler efficiency, which is derived from the intake air temperature sensor, boost pressure
sensor, intake air temperature sensor (intercooler outlet), and atmospheric pressure sensor, exceeds 45 – 65
% (for vehicle speeds 21 and 40 km/h {13 and 25 mph}).

• And: The calculated EGR cooler efficiency, which is derived from the engine speed, fuel injection rate, EGR
gas outlet temperature, and coolant temperature, either exceeds 105 % or is less than 80 %.

• And: The estimated EGR quantity calculated from the engine speed and fuel injection rate, the estimated
intake manifold temperature calculated from the EGR gas outlet temperature sensor and intake air tempera-
ture sensor (intercooler outlet), and the absolute value of the actual intake manifold temperature are at least
60 C {140 F}.

3. Reset condition

• After restoration to normal condition.

4. Indication, warning or system control regulation when the DTC is set.

• MIL: ON

• SVS light: OFF

5. Symptoms on the vehicle when the DTC is set

<Symptoms on the vehicle due to backup control (fail safe function)>

• –

<Symptoms on the vehicle due to malfunction>

• –

6. Pre-inspection work

• Check that the battery voltage is in the normal range.

7. After-inspection work

• Clear all past DTCs.

• Check that no DTC is stored after test drive.

8. Estimated failure factors

• Failure of intake air temperature sensor (intercooler outlet)

• Failure of intake air temperature sensor (with built-in air flow sensor)

• Failure of intake air temperature sensor (intake manifold)

• Failure of boost pressure sensor

- Sensor is disconnected from measuring site or sensing unit is malfunctioning (due to dirt, clogging, damage, etc.)

- Faulty resistance (due to sticking)

• Malfunction of ECU sensor power supply



ENGINE CONTROL SYSTEM (A09C) 4–207

DTC: P0108
EN01H16F09030F03001038

P0108: Boost pressure sensor - out of range (Out of range high)
INFORMATION

1. Technical description

• The boost pressure sensor installed at the outlet of the Diesel throttle (intake throttle valve) consistently measures
boost pressure.

<Description of malfunction>

• The boost pressure cannot be correctly recognized.

2. DTC set condition
(1) DTC detection condition

• Starter switch ON.

• Battery voltage is in the range of 10 V to 16 V.
The conditions described above remain for 5 seconds or longer.

(2) Judgment criteria

• Output of the boost pressure sensor remains greater than 3.67 V (327.4 kPa {47.5 psi}) for 3 seconds or lon-
ger.

3. Reset condition

• After normal operation is restored and the starter switch is turned OFF.

4. Indication, warning or system control regulation when the DTC is set.

• MIL: ON

• SVS light: OFF

• Engine output is restricted.

• Cruise control function is not available.

Common rail
pressure sensor

Boost pressure sensor

Engine 
ECULCE

(PCR3)

GND1

LSP

K6E

LUD

K6D

SIG1

VCC1

GND2

SIG2

VCC2

(PCR-)

(PCR+)

(PCR)

(PCR-)

(PCR)

LUE

(PCR+)

LL3

(AV2)

(PCR4)

(AG2)

(AV1)

(PCR2)

(AG1)

(PCR1)

LSQ

K2C

K8P

K8M

LLK

LLH

LLJ

K8N

K2B

K2A(VCC)

(SIG)

(GND) LUF
(AG3)

K6G (PIM)

LSR (AV3)

SAPH16F090300199



ENGINE CONTROL SYSTEM (A09C) 4–251

P0123: Intake throttle valve position sensor - out of range (Out of range high)
INFORMATION

1. Technical description

• The diesel throttle controls valves steplessly to control boost pressure and intake air volume.

• Inside the diesel throttle, a sensor designed to detect a travel of the valve consistently monitors a measurement
reading and an actual opening.

<Description of malfunction>

• High voltage failure of diesel throttle (intake throttle valve) position sensor is detected.

2. DTC set condition
(1) Check conditions

• Starter switch ON.

• Battery voltage is in the range of 10 V to 16 V.
The conditions described above remain for 5 seconds or longer.

(2) Judgment criteria

• Output of the sensor remains at 4.8 V (120 degrees) or more for 3 seconds or longer.

3. Reset condition

• After normal operation is restored.

• Restarting after engine stall.

4. Indication, warning or system control regulation when the DTC is set.

• MIL: ON

• SVS light: OFF

5. Symptoms on the vehicle when the DTC is set

<Symptoms on the vehicle due to backup control (fail safe function)>

• –

<Symptoms on the vehicle due to malfunction>

• –

6. Pre-inspection work

• Check that the battery voltage is in the normal range.

Diesel throttle 
(intake throttle 
valve) position
sensor

Boost pressure sensor

Engine 
ECU

LD8(MOT-) LCO
(MOT+)

(MOT-)

LD4(VCC)
LD6

LSS

(SIG1)

(AV4)

(DTS1)
LD9 LCC(SIG2) (DTS2)
LD5 LUF(GND) (AG3)

LD7 LBZ(MOT+)

KRE

K2CGND

SAPH16F090300247



ENGINE CONTROL SYSTEM (A09C) 4–295

1. Set the starter switch to the "LOCK" position.

2. Connect the signal check harness to the engine ECU vehicle side
harness. (Do not connect the harness to the ECU.)

3. Use the electrical tester to measure the resistance between the
terminal of the engine ECU (signal check harness) and body
ground.

NOYES

1. Connect the connector of the fuel temperature sensor.

2. Use the electrical tester to measure the resistance between the
terminals of the engine ECU (signal check harness).

5 Inspect for short-circuits in wire harness of fuel temperature sensor

D F M54E48
Body ground

SAPH16F090300289

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

Engine ECU (sig-
nal check harness)
E48 (THF+) – Body 
ground
M54 (AG6) – Body 
ground

 

Do the measurements meet the standard value?

Go to step 6. Repair or replace the harness.
Perform "After-inspection work" of INFOR-
MATION section.

6 Inspect disconnection of the fuel temperature sensor harness

D F
M54

E48

SAPH16F090300290

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

Engine ECU (sig-
nal check harness)
E48 (THF+) – M54 
(AG6)

20 C {68 F}: 
2.45 k
40 C {104 F}: 
1.15 k
60 C {140 F}: 
584 
80 C {176 F}: 
318 

Do the measurements meet the standard value?



ENGINE CONTROL SYSTEM (A09C) 4–339

1. Check the installation of the engine speed main sensor.

2. Make sure there is no dirt or damage to the engine speed main
sensor.

NOYES

1. Set the starter switch to the "LOCK" position.

2. Disconnect the engine speed main sensor connector.

3. Set the starter switch to the "ON" position.

4. Use the electrical tester to measure the voltage between the termi-
nals of the engine speed main sensor vehicle-side connector.

NOYES

3 Check the engine speed main sensor

Was any failure found?

Clean the engine speed main sensor and
install it properly.
If damaged, replace the engine speed main
sensor.
Perform "After-inspection work" of INFOR-
MATION section.

Go to step 4.

4 Inspect the engine speed main sensor power supply

NE+NE-

SAPH16F090300331

Measurement
conditions

Tester
connections

Standard values

Starter switch: ON

Engine speed 
main sensor vehi-
cle-side connector
NE+ – NE-

4.5 – 5.5 V

Do the measurements meet the standard value?

Go to step 7. Go to step 5.



ENGINE CONTROL SYSTEM (A09C) 4–383

• Barometric pressure ≥ 75 kPa {10.8 psi}

• The exhaust brake and PTO are inactive.

• Other diagnostic judgments have not been made (system normal).

Engine speed (r/min)

3. If the rotational speed abnormality measured on each cylinder by the engine speed main sensor (crankshaft
position sensor) continued for more than 20 seconds, judge it has malfunction.

(2) Judgment criteria

• If the injection amount exceeds the nominal value for more than 20 seconds. (The nominal value changes
according to the engine load and T/M.)

3. Reset condition

• After restoration to normal condition.

4. Indication, warning or system control regulation when the DTC is set.

• MIL: ON

• SVS light: OFF

5. Symptoms on the vehicle when the DTC is set

<Symptoms on the vehicle due to backup control (fail safe function)>

• –

<Symptoms on the vehicle due to malfunction>

• Excessive vibration while engine is idling.

6. Pre-inspection work

• Check that the battery voltage is in the normal range.

7. After-inspection work

• Clear all past DTCs.

• Check that no DTC is stored after test drive.

8. Estimated failure factors

• Fuel injection line: break, crack, fuel leak

• Cylinder: compression leak

• Injector: clogged or stays open

• Fuel filter: Dirt, clogging, damage

TRANS

D range 725-775

N range N/A

P range N/A



ENGINE CONTROL SYSTEM (A09C) 4–427

1. Warm up the engine. (Coolant temperature: 80 C {176 F} or
more)

2. Stop the engine.

3. Remove injectors from all cylinders.

4. Install the special tool (SST) and measure the compression pres-
sure of each cylinder.

NOYES

1. Inspect the connection of the engine speed main sensor connector
(fitting and contact).

2. Inspect the installation state of the engine speed main sensor (rat-
tling, looseness, and floating).

NOYES

12 Inspecting the compression pressure

O-ring

To engine

Special tool

SAPH16F090300442

Measurement
conditions

Tester
connections

Standard values

Engine speed: 200 
r/min

Each cylinder
Limit value: 
3.0 MPa {31 kg/
cm2, 435 lbf/in2}

Is the measured value within the standard range?

Go to step 13. Overhaul the engine.

13 Inspecting the engine speed main sensor (crank shaft position sensor)

Flywheel housing

O-ring

Engine speed 
main sensor

SAPH16F090300443

Is any defect found?

Repair or replace the defective part. Go to step 14.



ENGINE CONTROL SYSTEM (A09C) 4–471

1. Set the starter switch to the "LOCK" position.

2. Connect the signal check harness to the engine ECU vehicle-side
harness. (Do not connect the harness to the ECU.)

3. Use the electrical tester to measure the resistance between the
terminals of the engine ECU (signal check harness) and crank-
shaft position sensor (engine speed main sensor) vehicle-side
connector.

NOYES

1. Use the electrical tester to measure the resistance between the
terminals of the engine ECU (signal check harness) and ground.

3 Inspect disconnection of the crankshaft position sensor (engine speed main sensor) harness

D

NE+

NE-

E52

E72

SAPH16F090300493

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

Engine ECU (sig-
nal check harness) 
– Crankshaft posi-
tion sensor 
(engine speed 
main sensor) vehi-
cle-side connector
NE1+(E52) – NE+
NE1-(E72) – NE-

Less than 2 

Do the measurements meet the standard value?

Go to step 4. Repair or replace the harness.
Perform "After-inspection work" of INFOR-
MATION section.

4 Inspect for short-circuit of the crankshaft position sensor (engine speed main sensor) har-
ness

D
E72
E52

SAPH16F090300494

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

Engine ECU (sig-
nal check harness)
NE1+(E52) – 
Ground
NE1-(E72) – 
Ground

 

Do the measurements meet the standard value?



ENGINE CONTROL SYSTEM (A09C) 4–515

Cleaning procedure using air blow
• This vehicle has an air flow sensor with a thin film chip type flow rate detector. Therefore, the air flow sensor

can be cleaned using air blow. (An air flow sensor with a wire type flow rate detector cannot be cleaned, so pay
attention to the detector type if you want to use air blow to clean other vehicles.)

• If a deterioration in performance is observed in the air flow sensor with the thin film chip type flow rate detector,
it is recommended to clean the sensor by air blow before replacing it with a new one because performance may
be restored by air blow cleaning.

! CAUTION
 

• The air to be used for air blow cleaning should not contain any oil, water or foreign matter (impurities, dust and
dirt).

Cleaning procedure

Air blow
cleaning

Available Not available

Flow rate 
detector

Thin film chip type Wire type

Shape

Temperature detector Temperature detector

Sensor inlet

A
Nozzle tip

Distance from the nozzle (A): 0 - 30 mm {0 - 1.18 in.}
Do not insert the nozzle tip into the sensor inlet.
Air must be blown from the sensor inlet side.
Air pressure: 392 - 980 kPa (4 - 10 kgf/cm2 , 5.68 -142.1 lbf/in2}
Cleaning method: Intermittently  blow air for 30 seconds or more.
(Repeat by turning the blower ON and OFF 10 times or more.)
For details, see the below figure.

OFF

ON

For more than 30 seconds (Repeat by turning the blower ON and OFF 10 times or more.)

SAPH16F090300548



ENGINE CONTROL SYSTEM (A09C)4–552

1. Set the starter switch to the "LOCK" position.

2. Connect the signal check harness to the engine ECU. (Do not con-
nect harness to the ECU.)

3. Use the electrical tester to measure the resistance between the
terminals of the engine ECU and ground.

NOYES

1. Connect the exhaust gas temperature sensor 1 (ATC inlet) and the
exhaust gas temperature sensor 2 (ATC outlet) connector.

2. Use the electrical tester to measure the resistance between the
terminals of the engine ECU (signal check harness).

9 Inspect for short-circuit of the exhaust gas temperature sensor 1 (ATC inlet) and the exhaust
gas temperature sensor 2 (ATC outlet) harness

DF E42

M50

E58

SAPH16F090300578

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

Engine ECU (sig-
nal check harness)
EXT+ (E42) – 
Ground
AG5 (E58) – 
Ground
ET+ (M50) – 
Ground

 

Do the measurements meet the standard value?

Go to step 10. Repair or replace the harness.
Go to step 10.

10 Inspect disconnection of the exhaust gas temperature sensor 1 (ATC inlet) and the exhaust
gas temperature sensor 2 (ATC outlet) harness

DE42
E58

F

M50

SAPH16F090300579

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

Engine ECU (sig-
nal check harness)
EXT+ (E42) – AG5 
(E58)
ET+ (M50) – AG5 
(E58)

20 C {68 F}:
13.7 – 29.8 k
50 C {122 F}:
7.13 – 13.7 k
80 C {176 F}:
4.1 – 7.13 k

Do the measurements meet the standard value?



ENGINE CONTROL SYSTEM (A09C)4–596

DTC: P04DB
EN01H16F09030F03001089

P04DB: Crankcase ventilation system - disconnection between the CV valve and the
intake manifold
INFORMATION

1. Technical description

• The closed breather circuit is malfunctioning and the air flow sensor detects trouble when air enters through the
malfunctioning part.

<Description of malfunction>

• Closed breather malfunction is detected.

2. DTC set condition
(1) DTC detection condition

• Engine speed is between 600 r/min and 1,000 r/min.

• Fuel injection quantity is between 0 mm3/st. cyl and 80 mm3/st. cyl.

• Engine coolant temperature is 60 C {140 F} or less.

• EGR valve opening is 0 % or less (EGR-cut status)

• No other DTC is detected.
(2) Judgment criteria

• Theoretical air quantity calculated from boost pressure and atmospheric pressure and actual air quantity are
compared for at least 10 seconds, and the ratio of theoretical air quantity to actual air quantity is at least 1.10.
and:

• Difference between the DCY (Driving Cycle) value prior to the result above and the current DCY value is
greater than 0.10; and

• The condition "(boost pressure - atmospheric pressure) was ≤18 kPa {2.6 psi}" when the starter switch turned
off and engine was stopped after previous driving cycle is not continued for more than 3 seconds.

3. Reset condition

• After normal operation is restored and the starter switch is turned OFF.

4. Indication, warning or system control regulation when the DTC is set.

• MIL: ON

• SVS light: OFF

• Engine output is restricted.

Air flow
sensor

Engine
ECU

(THA+)

KTQ(AFSG)
KTR

LVL

(AFGD)

(AFSU)

(AGD8)

LVD LUH(AFVC) (AV13)
KTT K0W(AFT+)

LSC

SAPH16F090300620



ENGINE CONTROL SYSTEM (A09C)4–640

1. Set the starter switch to the "LOCK" position.

2. Disconnect the exhaust gas temperature sensor 1 (ATC inlet) and
the exhaust gas temperature sensor 2 (ATC outlet) connector.

3. Use the electrical tester to measure the resistance between the
terminals of the exhaust gas temperature sensor 1 (ATC inlet) and
the exhaust gas temperature sensor 2 (ATC outlet).

NOYES

3 Inspect the exhaust gas temperature sensor 1 (ATC inlet) and the exhaust gas temperature
sensor 2 (ATC outlet) unit

GND5TEX5

SAPH16F090300657

GND3TEX3

SAPH16F090300658

Measurement
conditions

Tester 
connections

Standard values

Starter switch: 
LOCK

Exhaust gas tem-
perature sensor 1 
(ATC inlet)
TEX5 – GND5
Exhaust gas tem-
perature sensor 2 
(ATC outlet)
TEX3 – GND3

20 C {68 F}: 
13.7 – 29.8 k
50 C {122 F}: 
7.13 – 13.7 k
80 C {176 F}: 
4.1 – 7.13 k

Do the measurements meet the standard value?

Go to step 4. Replace faulty part.
Perform "After-inspection work" of INFOR-
MATION section.



ENGINE CONTROL SYSTEM (A09C)4–684

INSPECTION PROCEDURE: P062F

1. Check injector replaced record.

NOYES

1. Re-input the registration QR code data of the service server.

2. Erase the DTC memory, and recheck DTC code.
Confirm that DTC code P062F is not detected.

NOYES

1 Check injector replaced record

Does the injector have a replacement record?

(When it has a record or unclear)
Go to step 3.

(When it has not a record)
Go to step 2.

2 Inspection of QR code [HINO DX Ⅱ ]

SAPH16F090300695

Has DTC P062F been detected?

Go to step 3. Procedure completed.
Perform "After-inspection work" of INFOR-
MATION section.



ENGINE CONTROL SYSTEM (A09C)4–728

DTC: P06A5
EN01H16F09030F03001119

P06A5: ECU sensor power supply 4 failure (High)
INFORMATION

1. Technical description

• Power is supplied to the sensor power supply 3 circuit (Diesel throttle position sensor 1 and 2, engine speed sub
sensor, electric fan clutch revolution sensor, air mass flow sensor).

<Description of malfunction>

• High power supply failure of the sensor power supply circuit is detected.

2. DTC set condition
(1) DTC detection condition

• Starter switch ON.

• Battery voltage is in the range of 11 V to 16 V
Above condition continues for 5 seconds or more.

(2) Judgment criteria

• AC/DC converter input sensor power supply voltage is detected 3.5 V or more for at least 3 seconds.

3. Reset condition

• Immediately after normal operation is restored.

4. Indication, warning or system control regulation when the DTC is set.

• MIL: OFF

• SVS light: OFF

5. Symptoms on the vehicle when the DTC is set

<Symptoms on the vehicle due to backup control (fail safe function)>

• –

<Symptoms on the vehicle due to malfunction>

• –

6. Pre-inspection work

• Check that the battery voltage is in the normal voltage

7. After-inspection work

• Clear all past DTCs

• Check that no DTC is detected after test drive

8. Estimated failure factors

• Harness failure (Battery power supply short-circuit)

• Engine ECU sensor power supply failure, internal circuit failure



ENGINE CONTROL SYSTEM (A09C)4–772

NOYES

1. Connect the connector of the turbocharger revolution sensor.

2. Using the electrical tester, measure the resistance between termi-
nals of the engine ECU (signal check harness).

NOYES

1. Connect the diagnostic tester (HINO DX Ⅱ ) to the vehicle.

2. Set the starter switch to the "ON" position.

3. Erase the malfunction history.

4. Set the starter switch to the "LOCK" position.

5. Start the engine.

6. On the diagnostic tester screen, check that DTC P1072 is not
detected.

NOYES

Go to step 6. Repair or replace the wire harness.

6 Inspecting the turbocharger revolution sensor wire harness for disconnection

E51 E71D

SAPH16F090300786

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

Engine ECU (sig-
nal check harness)
TUN+ (E51) termi-
nal – TUN- (E71) 
terminal

Approximately 850 


Is the measured value within the standard range?

Go to step 7. Repair or replace the wire harness.

7 Reading the DTC [HINO DX Ⅱ ]

SAPH16F090300787

Is DTC P1072 detected?

Replace the engine ECU. The inspection is finished.



ENGINE CONTROL SYSTEM (A09C)4–816

DTC: P1462
EN01H16F09030F03001140

P1462: Malfunction of engine retarder 1 [open/ GND short-circuit]
INFORMATION

1. Technical description

• –

<Description of malfunction>

• The engine retarder solenoid valve is not in operation.

• Malfunction of solenoid valve, harness disconnection or GND short circuit is likely to have occurred.

2. DTC set condition
(1) DTC detection condition

• Non-actuation of the engine retarder is being requested.

• The starter switch is set to the "ON" position.

• The battery voltage is between 10 V or more and 16 V or less.
The conditions described above remain for 5 seconds or more.

(2) Judgment criteria

• Voltage of the engine retarder solenoid valve circuit is 6.4 V or less.

• Malfunction diagnosis time is 3 seconds or more.

3. Reset condition

• Immediately after return to normal

4. Indication, warning or system control regulation when the DTC is set.

• MIL: OFF

• SVS light: ON

KBP

L2RL2V

L2SKPX

(RTD1)

(+)

KVT
(JEG+)

L6L
(JEG2)

Engine ECUJAKE RTD VLV

Actuator power relay

(RTD2)

(RTD1)

#JJ

#JK

#JL

#JJ

#JK

#JL

SAPH16F090300827



ENGINE CONTROL SYSTEM (A09C)4–860

DTC: P14BC and P14BD
EN01H16F09030F03001148

P14BC: EGR valve controller temperature sensor 2 (Signal too low) (EGR actuator temp.
sensor 2 signal too low)
INFORMATION

1. Technical description

• EGR valve is a butterfly type.

• EGR valve opening is controlled by engine speed and amount of intake air.

• EGR valve opening is adjusted by engine ECU and CAN communication.

• EGR valve will not operate when engine coolant temperature is low (≤ 40 C {104 F})

• DTC is issued when failure message is received from EGR actuator unit.

<Description of malfunction>

• EGR actuator system is malfunctioning.

2. DTC set condition
(1) DTC detection condition

• Battery voltage is in the range of 10 V to 16 V.

• There is no disconnection in harness connected to EGR valve.

• Starter switch ON. (Not related to engine speed.)
(2) Judgment criteria

• When temperature of temperature sensor 2 (CPU side) inside actuator is -50 C {-58 F} or less, and this con-
dition continues for 1 second.

3. Reset condition

• Normal operation is restored and accelerator is not being operated.
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ENGINE CONTROL SYSTEM (A09C)4–904

1. Based on the Engine basic inspection sheet, inspect each engine
part and system.

HINT
Inspect each engine system and check for anything that may dete-
riorate the exhaust gas properties.

NOYES

1. Check the connection of the exhaust gas temperature sensor 5
(DPR outlet) connector (Looseness and poor contact).

NOYES

1. Check the installation of the exhaust gas temperature sensor 4
(DPR inlet).

2. Make sure there is no dirt, damage or clogging in the sensing unit
of exhaust gas temperature sensor 4 (DPR inlet).

NOYES

5 Perform engine basic inspection

Was any failure found?

Repair or replace the faulty part.
Perform "After-inspection work" of INFOR-
MATION section.

Procedure completed.
Perform "After-inspection work" of INFOR-
MATION section.

6 Inspect the exhaust gas temperature sensor 5 (DPR outlet) connector

Was any failure found?

Connect securely, repair if needed.
Perform "After-inspection work" of INFOR-
MATION section.

Go to step 7.

7 Inspect the exhaust gas temperature sensor 4 (DPR inlet)

Was any failure found?

Clean the sensing unit and install it properly.
If damaged, replace the exhaust gas temper-
ature sensor 4 (DPR inlet).
Perform "After-inspection work" of INFOR-
MATION section.

Go to step 8.



ENGINE CONTROL SYSTEM (A09C)4–948

8. Estimated failure factors

• Faulty DEF solution reduction

• Harness disconnection or short-circuit

• NOx sensor failure

• Air flow sensor failure

• Exhaust gas temperature sensor (SCR inlet) failure

• DEF quality sensor failure

• SCR catalyst: miscalculation of adsorption amount or HC poisoning
NOTICE
If no trouble causes are found, it can be suspected that the respective DTC was issued because of a temporary
fault condition caused by the freezing of the DEF.



ENGINE CONTROL SYSTEM (A09C)4–992

NOYES

1. Connect the vehicle to HINO DX Ⅱ .

2. Perform DPR manual regeneration.

3. After completion of regeneration, reload the DTC and check if the
DTC P20CD has been detected.

NOYES

Go to step 6. Repair or replace the wire harness (fuel dos-
ing valve – engine ECU).
Perform "After-inspection work" of INFOR-
MATION section.

6 Check the DTC detected [HINO DX Ⅱ ]

SAPH16F090301049

Has DTC P20CD been detected?

Replace the engine ECU.
Perform "After-inspection work" of INFOR-
MATION section.

Procedure completed.
Perform "After-inspection work" of INFOR-
MATION section.



ENGINE CONTROL SYSTEM (A09C)4–1036

(6) Make sure that the amount of DEF injected is as specified as
patterns 1 to 3.

HINT

• The urea crystal is soluble in the DEF. Clogging may be elimi-
nated by repeating injection several times. For this reason, even
if there are the urea deposits on the tip of the DEF injector. It is
not an abnormality as long as the above injection is possible.

NOYES

1. Set the starter switch to the "LOCK" position.

2. Replace the DEF injector with a new part. (Do not install it on the
muffler.)

3. Set the starter switch to the "ON" position.

4. Select [DCU].

5. Select [Inspection Menu] on HINO DX Ⅱ menu and check the oper-
ation
of the DEF injector.
<Inspection procedure>
(1) Select [Active test setting].
(2) Select [DEF injector opening].
(3) Enter the indicated value and execute it.

• Check that DEF is injected from the DEF injector.

NOYES

Is operation normal?

Re-install the DEF injector on the muffler.
Go to step 16.

Go to step 15.

15 Inspect the DEF injector 2 [HINO DX Ⅱ ]

SAPH16F090301112

Is operation normal?

Install the new injector on the muffler and
complete the check.
After installing the injector, idle the engine
(for about 10 min.) and on HINO DX Ⅱ (Data
Monitor) verify that the DEF solution is stable
between 800 kPa {116 psi} and 1,051 kPa {152
psi}.
Perform "After-inspection work" of INFOR-
MATION section.

Re-install the DEF injector and replace the
DEF pipe (pressure line).
After replacing the pipe, idle the engine (for
about 10 min.) and on HINO DX Ⅱ (Data Moni-
tor) verify that the DEF solution is stable
between 800 kPa {116 psi} and 1,051 kPa {152
psi}.
Perform "After-inspection work" of INFOR-
MATION section.



ENGINE CONTROL SYSTEM (A09C) 4–1073

1. Set the starter switch to the "LOCK" position.

2. Disconnect the accelerator sensor 1 connector.

3. Use the electrical tester to measure the resistance between the
terminals of the accelerator sensor 1.

NOYES

3 Inspect the accelerator sensor 1 unit

VCC1SIG1

VCC1GND1

GND1SIG1

SAPH16F090301148

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

Accelerator sen-
sor 1
VCC1 – SIG1
VCC1 – GND1
SIG1 – GND1

2 

Do the measurements meet the standard value?

Go to step 4. Replace the accelerator sensor 1.
Perform "After-inspection work" of INFOR-
MATION section.



ENGINE CONTROL SYSTEM (A09C) 4–1117

3. Reset condition

• After normal operation is restored and engine is restarted after having stalled.

4. Indication, warning or system control regulation when the DTC is set.

• MIL: ON

• SVS light: OFF

• Engine output is restricted.

• Cruise control function is not available.

• Idling stop system is not available.

• Vehicle start control is not available.

5. Symptoms on the vehicle when the DTC is set

<Symptoms on the vehicle due to backup control (fail safe function)>

• Engine output is insufficient.

• Cruise control does not work.

• Idling stop system does not work.

• Vehicle start control does not work.

<Symptoms on the vehicle due to malfunction>

• –

6. Pre-inspection work

• Check that the battery voltage is in the normal range.

7. After-inspection work

• Clear all past DTCs.

• Check that no DTC is detected after test drive.

8. Estimated failure factors

• Harness disconnection or short-circuit

• Irregular contact (disconnection or poor fit of connector)

• Injector internal coil disconnection

• Engine ECU failure



ENGINE CONTROL SYSTEM (A09C) 4–1161

NOYES

1. Set the starter switch to the "ON" position.

2. Use the electrical tester to measure the voltage between the termi-
nals of the intake air temperature sensor (intake manifold) vehicle-
side connector.

NOYES

1. Set the starter switch to the "LOCK" position.

2. Connect the signal check harness to the engine ECU. (Do not con-
nect the harness to the ECU.)

3. Use the electrical tester to measure the resistance between the
terminals of the engine ECU (signal check harness) and ground.

Go to step 36. Replace the intake air temperature sensor
(intake manifold).
Go to step 36.

36 Inspect the sensor power supply

E2 THG

SAPH16F090301254

Measurement
conditions

Tester
connections

Standard values

Starter switch: ON

Intake air tempera-
ture sensor (intake 
manifold) vehicle-
side connector
THG – E2

4.5 – 5.5 V

Do the measurements meet the standard value?

Go to step 39.
If any failure was found at the step 33 - 35,
perform "After-inspection work" of INFOR-
MATION section.

Go to step 37.

37 Inspect for short-circuit of the intake air temperature sensor (intake manifold) harness

D F M54
E63

SAPH16F090301255

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

Engine ECU (sig-
nal check harness)
ATI+(E63) – 
Ground
AG6(M54) – 
Ground

 



ENGINE CONTROL SYSTEM (A09C) 4–1205

23. Check that the memory reset has been completed. Click [OK].
Refer to the window on the left.

NOYES

1. Check the connection of the exhaust gas temperature sensor 4
(DPR inlet) connector (Looseness and poor contact).

NOYES

1. Check the installation of the exhaust gas temperature sensor 4
(DPR inlet).

2. Make sure there is no dirt or damage to the exhaust gas tempera-
ture sensor 4 (DPR inlet).

NOYES

SAPH16F090301324

Was any failure found?

Replace the NOx sensor 2 (SCR downstream)
Perform "After-inspection work" of INFOR-
MATION section.

Go to step 6.

6 Inspect the exhaust gas temperature sensor 4 (DPR inlet) connector

Was any failure found?

Connect securely, repair if needed.
Go to step 7.

Go to step 7.

7 Inspect the exhaust gas temperature sensor 4 (DPR inlet)

Was any failure found?

Clean the exhaust gas temperature sensor 4
(DPR inlet) and install it properly.
If damaged, replace the exhaust gas temper-
ature sensor 4 (DPR inlet).
Go to step 8.

Go to step 8.



ENGINE CONTROL SYSTEM (A09C) 4–1249

Check the injection quantity and the rotational fluctuation.

1. Start the engine.

2. Select [Injection quantity] from the [Data monitor Setting] menu
and measure the injection quantity.

3. Select [Engine speed] from the [Data monitor Setting] menu and
measure the rotational fluctuation.

NOYES

2 Inspect the injector [HINO DX Ⅱ ]
E

n
gi

n
e

   
  N

e
 (

r/
m

in
)

    NE Rotational fluctuation
@1,500 r/min (measurement by HINO DXⅡ)

SAPH16F090301370

Measurement conditions

Engine speed: 1,500 r/min No-load,
T/M shift lever: Neutral position, A/C off and
Air compressor un-operating.
Engine coolant temperature: more than 80 C {176 F}

Standard values

Type of

MT

Q (mm3/st)

5.0q

6.0q

    Ne (r/min)

    26
Allison   3000 RDS

Allison   3000 HS

Allison   3500 RDS

Do the measurements meet the standard value?
(Both the injection quantity and the rotational fluctuation are within the standard values)

Go to step 3. Replace the injector.
Perform "After-inspection work" of INFOR-
MATION section.



ENGINE CONTROL SYSTEM (A09C) 4–1293

! WARNING
 

To prevent fires, keep burning cigarettes away from the injector
during work. 

NOTICE
• For content of work, see the left illustration.

• Prepare waste cloths because fuel will spill during work.

• If you get fuel on your hands, immediately wash it off with soap
and water.

• Before starting work, don protective glasses in order to prevent
fuel from getting in your eyes.

• If fuel gets in your eyes, flush your eyes with clean water for 15
minutes or longer. After that, consult a physician.

• When discarding fuel, comply with regulations and rules set in
your local area.

• Use the tools illustrated below to inspect the injector.

2. Fuel return

Connect to the front 
of the fuel filter

Remove from 
the front of 
the fuel tank

1. Fuel IN

M
ea

su
re

 3
00

 c
c 

of
 

co
ns

um
pt

io
n 

Measuring cylinder

SAPH16F090301425

Set of standard tools

SAPH16F090301426



ENGINE CONTROL SYSTEM (A09C) 4–1337

DTC: P2463
EN01H16F09030F03001198

P2463: DPF clogged
INFORMATION

1. Technical description

• ECU constantly calculate and accumulate the amount of soot deposit from the engine.
Moreover, based on the accumulated amount, the regeneration mode is determined.

<Description of malfunction>

• Operation is not completed according to DPR manual regeneration request.

2. DTC set condition
(1) DTC detection condition

• Starter switch ON.
(2) Judgment criteria

• Judge when soot deposit accumulated by ECU reaches the warning level judgment value (5.0 g/L).
(Automatic regeneration was not completed for some reason. Then, the DPR light blinked, but manual regenera-
tion was not performed. Or manual regeneration was attempted, but the regeneration did not start and the vehi-
cle continued to be driven.)

3. Reset condition

• Immediately after normal operation is restored and DPR-related memory is reset.

4. Indication, warning or system control regulation when the DTC is set.

• MIL: ON

• SVS light: OFF

• Engine output is restricted.

5. Symptoms on the vehicle when the DTC is set

<Symptoms on the vehicle due to backup control (fail safe function)>

• DPR reproduction prohibited.

<Symptoms on the vehicle due to malfunction>

• –

6. Pre-inspection work

• Check that the battery voltage is in the normal range.

7. After-inspection work

• Clear all past DTCs.

• Check that no DTC is stored after test drive.



ENGINE CONTROL SYSTEM (A09C) 4–1381

1. Check for exhaust pipe crack, exhaust gas leak (soot contamina-
tion) and improper coupling flange tightening.

NOYES

3 Inspect the exhaust pipe

Exhaust pipe No.1 (ATC)

Exhaust pipe No.2

Exhaust pipe No.3

SAPH16F090301526

Was any failure found?

Repair or replace the exhaust pipe.
Perform "After-inspection work" of INFOR-
MATION section.

Go to step 4.



ENGINE CONTROL SYSTEM (A09C) 4–1425

DTC: P24B7
EN01H16F09030F03001212

P24B7: Performance - PM sensor heater resistance (2 digit diagnosis code 08)
INFORMATION

1. Technical description

• The PM sensor is installed downstream of DPR filter to monitor the PM volume from the DPR filter.

<Description of malfunction>

• The resistance behavior of the PM sensor heater is not proper.

• This diagnosis is deduced if the PM sensor head is modified intentionally (such as an external resister being
installed on the heater circuit).

2. DTC set condition
(1) DTC detection condition

• PM sensor is active.

• Battery power supply voltage is in the range of 10 V to 16 V.

• Starter switch remains ON (does not active for starter) for more than 5 seconds.
(2) Judgment criteria

• Abnormal is detected by the error diagnosis from PM sensor.

3. Reset condition

• After normal operation is restored and the starter switch is turned LOCK.

4. Indication, warning or system control regulation when the DTC is set.

• MIL: ON

5. Symptoms on the vehicle when the DTC is set

<Symptoms on the vehicle due to backup control (fail safe function)>

• Overlooking of the DPF damage

%K7

%K8

%
K

B

%
K

A

%K5

%K6

H

L

%KF

%KE

%
K

O

%
K

R

#HQ

#HR

%KM

%KL

H

L

#JP

#JN
%

JR

%
JS

#JQ

#JM

H

L

NOx
sensor 1

NOx
sensor 2

Common rail CAN J/C1

Common rail CAN J/C3J/C1

CAN J/C4J/C2

Engine

ECU

EGR

controller

PM
sensor

REF
sensorVNT

controller

#H
U

#H
Z

#H
S

#H
X

#HW

#HT H

L

%JU

%JZ

%
JW

%
JR

%
JX

%
JS

%JQ

%JV H

LK
V

9

K
V

8

L4
S

L4
R

K
6W

K
6V

L0
K

L0
N

LE
8

LE
9

LE
C

LE
D

LE
J

LE
K

DCU

LE
Z

LE
Y

F
2E

F
2F

CAN TMN 6

SAPH16F090301574



ENGINE CONTROL SYSTEM (A09C) 4–1469

1. Set the starter switch to the "LOCK" position.

2. Disconnect the connectors from the VNT actuator and the VNT
controller.

3. Using the electrical tester, measure the resistance between vehi-
cle side connector terminals (shown in the table below) at the VNT
actuator and the VNT controller.

NOYES

4 Check harness in hall effect device line between VNT actuator and VNT controller

HOUAHOW AHOV HOV HOWAHOU

SAPH16F090301639

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

VNT actuator vehi-
cle side connec-
tor – VNT 
controller vehicle 
side connector
AHOW – HOW
AHOW – HOV
AHOU – HOU

Less than 1  

Do the measurements meet the standard value?

Connect the VNT actuator connector, and go
to step 5.

Disconnection or faulty continuity in hall
effect device lines between VNT actuator and
VNT controller.
Repair or replace the harness.
Perform "After-inspection work" of INFOR-
MATION section.



ENGINE CONTROL SYSTEM (A09C) 4–1513

6. Set the starter switch "OFF" and then "ON" according to the
instruction.
Then, click [OK].

7. Check that ECU writing has been completed. Click [OK].
Refer to the window on the left.

8. Start monitoring using the data monitoring function of DX Ⅱ .
Check the output waveform of the NOx sensor on the monitor.

9. Select [Data monitor and Active test].

SAPH16F090301683

SAPH16F090301684

SAPH16F090301685

SAPH16F090301686



ENGINE CONTROL SYSTEM (A09C) 4–1557

2. DTC set condition
(1) DTC detection condition

• Starter switch ON.
(2) Judgment criteria

• Transmitted data set No. ≠ received data set No.

3. Reset condition

• –

4. Indication, warning or system control regulation when the DTC is set.

• –

5. Symptoms on the vehicle when the DTC is set

<Symptoms on the vehicle due to backup control (fail safe function)>

• –

<Symptoms on the vehicle due to malfunction>

• –

6. Pre-inspection work

• Check that the battery voltage is in the normal range.

7. After-inspection work

• Clear all past DTCs.

• Check that no DTC is stored after test drive.

8. Estimated failure factors

• DCU malfunction



DEF SCR SYSTEM (DCU) 5–33

• Check if no DTC is stored after test drive.

8. Estimated failure factors

• Disconnection or short-circuit in the sensor harness

• Disconnection or poor fit of connector

• Malfunction of the ambient air temperature sensor

• Failure of the external resistor



DEF SCR SYSTEM (DCU) 5–77

NOYES

1. Use the electrical tester to measure the resistance between each
terminal of the DEF pump vehicle-side connector and the DCU
86P vehicle-side connector (signal check harness).

NOYES

Go to step 10. Repair or replace the harness.
Perform "After-inspection work" of INFOR-
MATION section.

10 Check for disconnection in wire harness of DEF pump (temperature sensor)

PMP-
PMP+

PMPS

PMP-
PMPS

PMP+

SAPH16F020400065

Measurement
conditions

Tester
connections

Standard values

Starter switch: ON

DEF pump vehi-
cle-side connec-
tor – DCU 86P 
vehicle-side con-
nector (signal 
check harness)
PMP+ – PMP+
PMP- – PMP-
PMPS – PMPS

Less than 1 

Do the measurements meet the standard value?

Replace the DCU.
Perform "After-inspection work" of INFOR-
MATION section.

Repair or replace the harness.
Perform "After-inspection work" of INFOR-
MATION section.
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5. Symptoms on the vehicle when the DTC is set

<Symptoms on the vehicle due to backup control (fail safe function)>

• –

<Symptoms on the vehicle due to malfunction>

• DEF level indicator is OFF.

6. Pre-inspection work

• Check if the battery voltage is in the normal range.

7. After-inspection work

• Clear all past DTCs.

• Check if no DTC is stored after test drive.

8. Estimated failure factors

• DEF tank level sensor failure.
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NOYES

1. Set the starter switch to the "LOCK" position.

2. Disconnect the ambient air temperature sensor connector.

3. Use the electrical tester to measure the resistance between the
terminals of the ambient air temperature sensor.

NOYES

1. Check the connection of the DCU 86P connector (Looseness and
poor contact).

NOYES

Clean the ambient air temperature sensor
and install it properly. If damaged, replace
the ambient air temperature sensor.
Perform "After-inspection work" of INFOR-
MATION section.

Go to step 4.

4 Inspect the ambient air temperature sensor unit

HH1+HH1-

SAPH16F020400141

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

Ambient air tem-
perature sensor
HH1+ – HH1-

0 C {32 F}:
4.92 – 6.12 k 
10 C {50 F}:
3.08 – 3.65 k 
25 C {77 F}:
1.65 – 1.78 k 

Do the measurements meet the standard value?

Go to step 5. Replace the ambient air temperature sensor.
Perform "After-inspection work" of INFOR-
MATION section.

5 Inspect the DCU 86P connector

Was any failure found?

Connect securely, repair if needed.
Perform "After-inspection work" of INFOR-
MATION section.

Go to step 6.
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8. Estimated failure factors

• Disconnection or short-circuit in sensor harness

• Irregular contact (disconnection or poor fit of connector)

• Malfunction of DEF reverting valve



DEF SCR SYSTEM (DCU) 5–253

7. After-inspection work

• Clear all past DTCs.
(Also clear DTC P204F (DEF SCR system failure) of the engine ECU side.)

• Using HINO DX Ⅱ , set DEF heater ON for 10 seconds.

• Check if no DTC is stored after test drive.

8. Estimated failure factors

• Harness disconnection or short-circuit of +B

• DEF heater (1 or 2) malfunction

• DEF heater relay malfunction
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DTC: P2204
EN01H16F02040F03001066

DTC: P2204 SCR inlet NOx sensor abnormal
INFORMATION

1. Technical description

• NOx sensor 1 (SCR upstream) is controlled by the NOx sensor controller.

• The NOx sensor controller is connected via the DCU and a harness, and it sends and receives data.

<Description of malfunction>

• Failure of NOx sensor 1 (SCR upstream) is detected.
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<Description of malfunction>

• Failure of DEF injection control is detected.

• Feedback is reset when the target purification quantity during feedback implementation is stuck at the maximum
value. If reset is repeated, this DTC is detected.

2. DTC set condition
(1) DTC detection condition

The engine is ON.
(2) Judgement criteria

Dosing feedback is reset 3 times at an interval of 180 sec. or shorter.

3. Reset condition

• After having restored to the normal conditions.

4. Indication, warning or system control regulation when the DTC is set.

• MIL: ON

• DEF injection is stopped.

• NOx reduction quantity monitoring is aborted.

5. Symptoms on the vehicle when the DTC is set

<Symptoms on the vehicle due to backup control (fail safe function)>

• Exhaust gas purification function is declined.

<Symptoms on the vehicle due to malfunction>

• –

6. Pre-inspection work

• Check if the battery voltage is in the normal range.

7. After-inspection work

• Clear all past DTCs.

• Check if no DTC is stored after test drive.

8. Estimated failure factors

• It is likely that a NOx purification quantity has dropped or NH3 slip has occurred.
(When the amount of NOx to be purified is small compared with the amount of DEF solution, NH3-slip will occur. In
the NOx sensor, NH3 is functionally counted as NOx; when NH3-slip occurs, therefore, the NOx sensor reading will
be higher than the actual value.)

• NOx sensor 1 (SCR upstream)

- If the NOx sensor 1 (SCR upstream) reads low or high NOx due to malfunction, the NOx sensor 2 (SCR down-
stream) reading may be high due to NH3 slip.

• NOx sensor 2 (SCR downstream)

- It is likely that the NOx sensor 2 (SCR downstream) reads high NOx.

• DEF: Low concentration

• DEF dose: Excessively low level of DEF dose

• SCR catalyst: When purification performance is degraded by deterioration of the catalyst, feedback control will be
activated.

NOTICE
If no trouble causes are found, it can be suspected that the respective DTC was issued because of a temporary
fault condition caused by the freezing of the DEF.
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3. Reset condition

• After restoration to normal condition.

4. Indication, warning or system control regulation when the DTC is set.

• SVS light: OFF

5. Symptoms on the vehicle when the DTC is set

<Symptoms on the vehicle due to backup control (fail safe) - Action arising from backup control>

• Cruise control does not function.

<Symptoms on the vehicle due to malfunction>

• Retarder control does not function.

6. Pre-inspection work

• Check that the battery voltage is in the normal range.

7. After-inspection work

• Clear all past DTCs.

• Check that no DTC is detected after test drive.

8. Estimated failure factors

• CAN circuit failure

• TRANS-ECU failure

• Harness disconnection or short-circuit



CAN COMMUNICATION 12–19

1. Use the electrical tester to measure the resistance between KV8
terminal and KV9 terminal in the VNT controller connector. (vehi-
cle side)

NOYES

7 Check for disconnection in CAN bus line between J/C2 and VNT controller (malfunction part
7)

KV9KV8

SAPH16ZZZ1100018

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

VNT controller con-
nector (Vehicle 
side)
KV8 terminal (H-
line) – KV9 terminal 
(L-line)

110  – 130 

Do the measurements meet the standard value?

Go to step 8. CAN bus line disconnection or poor continu-
ity between KV8 (H-line) and KV9 (L-line) in
the VNT controller.
Repair or replace the harness.
Perform After-inspection work. (Clear all past
DTC. Check no DTC is stored after test
drive.)



CAN COMMUNICATION 12–63

1. Use the electrical tester to check the continuity between the follow-
ing terminals.
(1) Between the VNTL terminal in the VNT controller vehicle-

side connector and the +24V(K9G) terminal in the DLC(16P)
connector.

(2) Between the VNTL terminal in the VNT controller vehicle-
side connector and the SGND(K9H) terminal in the DLC(16P)
connector.

NOYES

6 Check for short-circuit in CAN L-line between J/C2 and VNT controller (malfunction part 2)

+24V
K9G

CAN-
KS4

TC
KS2

DSW
KPZ

ISOK
K9E

CAN+
KS3

SGND
K9H

CGFR
L30

+
KE4

SGND+24V

VNTL

SAPH16ZZZ1100067

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

VNT controller 
vehicle-side con-
nector – DLC(16P) 
connector
VNTL – +24V(K9G)
VNTL – 
SGND(K9H)

No Continuity

Do the measurements meet the standard value?

Go to step 7. Short-circuit in CAN L-line +B/GND between
J/C2 and VNT controller.
Repair or replace the wire harness.
Perform After-inspection work. (Clear all past
DTC. Check no DTC is stored after test
drive.)



CAN COMMUNICATION 12–107

1. Use the electrical tester to check the continuity between the follow-
ing terminals.
(1) Between the CAN L-line CAL1(LF6) terminal in the DCU vehi-

cle-side connector(53P) and the +24V(K9G) terminal in the
DLC(16P) connector.

(2) Between the CAN L-line CAL1(LF6) terminal in the DCU vehi-
cle-side connector(53P) and the SGND(K9H) terminal in the
DLC(16P) connector.

NOYES

2 Check for short-circuit in CAN L-line between No.30 J/C and the DCU(53P) (malfunction parts
1)

TE1B
LF2

TE1A
LF1

TE2B
LF4

TE2A
LF3

ISGW
LES

CAH0
LEY

CAH1
LF5

GND1
LET +24V

K9G
CAN-
KS4

TC
KS2

DSW
KPZ

ISOK
K9E

CAN+
KS3

SGND
K9H

CGFR
L30

+
KE4

GND4
LEW

+B2
LEP

GND2
LEU

GND5
LEX

+B3
LEQ

GND3
LEV

+B1
LEN

+B4
LER

CAL1
LF6

CAL0
LEZ

SGND

CAL1

+24V

SAPH16ZZZ1100123

Measurement
conditions

Tester
connections

Standard values

Starter switch: 
LOCK

DCU vehicle-side 
connector(53P) – 
DLC(16P) connec-
tor
CAL1(LF6) – 
+24V(K9G)
CAL1(LF6) – 
SGND(K9H)

No continuity

Do the measurements meet the standard value?

Go to step 3. Short +B/GND in CAN L-line between No. 30
J/C and the DCU.
Repair or replace the harness.
Perform After-inspection work. (Clear all past
DTC. Check no DTC is stored after test
drive.)
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