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About wiring diagrams
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1. Sections surrounded by long broken lines are used
to indicate the units, such as ECM.

2. Sections surrounded by dotted lines are used to
classify or differentiate the specifications of
machines. _Confirmation of specifications is
needed.

3. Sections surrounded by dotted lines and marked
with a symbol ("A” in example) on the upper left are
used to classify different wiring in the specifica-
tions of machines. Confirmation of specifications is
needed.

4. Sections surrounded by heavy lines are used to
differentiate engine harnesses from other har-
nesses. Heavy lines indicate engine harmesses,
other lines indicate machine harnesses. "




4JJ1 Electronic Control Fuel Injection System (Common Rail Type) 1E-113

Step Action Value YES NO

1. Check the following circuits for open circuit -or
high resistance.

- Between key switch and starter cut relay
- Between starter cut relay and starter relay
" » Between starter relay and ground

» Between starter relay and starter
2. Ifthe fault is detected, repair as required.

Is the fault detected? Go to Step 16. Go to Step 12.

1. Inspect by referring to “Electrical system” in
the service manual “Engine section”.

12 2. Ifthe trouble is detected, repair as required.

Is the fault detected? Go to Step 16. Go to Step 13.

13 Is EMPS available? — Go to Step 14. Go to Step 15.

1. Check the version of ECM software.
Refer to the EMPS manual for check and

rewriting of ECM.

2. Rewrite the software if version upgraded is
necessary.

Note:

14 EGR valve position learning is required after .

replacing or rewriting the ECM.

Refer to 1E-54, “Installation of ECM, Engine con-
trol module (ECM), Engine Control System” in this
section for learning of EGR.

Is the procedure completed? Go to Step 16. Go to Step 15.

Replace the ECM.

Note:

EGR valve position learning is required after
replacing or rewriting the ECM.

15 Refer to 1E-54, “Installation of ECM, Engine con- -
trol module (ECM), Engine Control System” in this
section for learning of EGR.

Is the procedure completed? Go to Step 16. —
Turn the key switch to “START”. Check the repair,
and Go to 1E-96,
16 Does the starter operate? — “OBD system check,
List of Function
Checks”. Go to Step 1.
1.7 Check for the followings in the circuit between
key switch and ECM using breaker box or
DMM.
Refer to 1E-114, “Breaker box inspection pro-
cedure, Starting circuit system check, List of
17 Function Checks”. —
= Open circuit
+ High resistance
2. Ifthe faultis detected, repair as required.
Is the fault detected? Go to Step 13. Go to Step 18.

1. Turn the key switch to “OFF”.
2. Remove the starter cut relay.
18 3. Check for continuity between the starter cut —_
relay switch-side terminals.

is the fauit detected? Go to Step 19. Go to Step 20.
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] ) Fault Diag- Recov
DTC Flash DTC fiescnp- ltem to be Precondltlpns when DTC set condition judg- Behavior when trou- nosis ery
code tion detected DTC is set ment ble occurs lamp from
period failure
P1631 55 Voltage fault in | Power - supply | * DTC P1630 is not | Key switch power | Approx. | Accelerator opening ON *2
5-V power sup- | wiring short to | detected. supply voltage is | 0.5 sec. | angle is controlled to
ply 1 sensor, or | - Battery voltage is | 5.5V or more, or 0%.
breakage in | between 16V — 32V | 4.5V or less. Back-up:
element/circuit Same as accelera-
for power sup- tor sensor fault
ply regulation
inside ECM.
P1632 55 Voltage fault in | Power supply | - DTC P1630 is not | Key switch power | Approx. | Due to back-up| ON *2
5-V power sup- | wiring short to | detected. supply voltage is { 0.5 sec. | equivalentto 2,000 m
ply 2 sensor, or | - Battery voltage is | 5.5V or more, or (6,562 ft)
breakage in | between 16V — 32V | 4.5V or less. * Black smoke emit-
element/circuit ted at high aititude
for power sup- Back-up:
ply regulation Same as barometric
inside ECM. pressure and intake
air temperature
sensor fault
P1633 55 Voltage fault in | Power supply | « DTC P1630 is not | Key switch power | Approx. | At normal tempera- [ ON *2
5-V power sup- | wiring short to | detected. supply voltage is| 0.5sec. | ture: Black smoke
ply 3 sensor, or | » Battery voltage is | 5.5V or more, or emission, greater
breakage in | between 16V — 32V | 4.5V or less. engine  combustion
element/circuit noise possible.
for power sup- During idling at- low
ply regulation atmospheric temper-
inside ECM. atures: Rough idling,
engine stall, white
smoke emission pos-
sible.
Back-up:
Same as coolant
temperature, fuel
temperature, and oil
pressure sensor
fault
P1634 55 Voltage fault in | Power: supply [ « DTC P1630 is .not | Key switch power | Approx. | Black smoke emitted ON *2
5-V power sup- | wiring short to | detected. supply voltage is | 0.5 sec. | Back-up:
ply 4 sensor, or |- Battery- voltage is | 5.5V or more, or Same as boost
breakage in | between 16V — 32V | 4.5V or less. pressure and boost
element/circuit temperature  sen-
for. power sup- sor fault
ply regulation
inside ECM.
P1635 55 Voitage fault in | Power supply [ - DTC P1630 is not | Key switch power | Approx. | Output weakening or | ON *2
5-V power sup- | wiring short to | detected. supply voltage is | 0.5 sec. | engine stall is possi-
ply. 5 sensor, or | « Battery voltage is | 5.5V or more, or ble and exhaust gas
breakage in | between 16V — 32V | 4.5V or less. is effected
element/circuit Back-up:
for power sup- Same as rail pres-
ply regulation sure sensor fault
inside ECM. and EGR position
sensor fault
uz2104 84 CAN Bus fault | CAN communi- | « Key - switch input | Bus-off is | At3sec. | « Operate at low idle | ON *3
cation fault voltage is 20 V or | detected. continu- | speed.
more. ously » CAN  communica-
tion disconnects.
Back-up:
Operate at low idle
speed.
u2106 85 CAN  timeout | CAN communi- | » DTC U2104 is not | CAN data recep- | At1sec. | » Operate at low idle | ON *3
fauit cation fault detected. tion does not| continu- | speed.
- Key switch input | complete at a set| ously |<CAN communica-
voltage is 20 V or | time. tion keeps on con-
more. nectiong.
Back-up:

Operate at low idle
speed.
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Step Action

Value YES NO

Let the air bleed from the fuel.

Note:

Refer to 1E-44, “Bleed air from fuel system,
9 Description of function and operation for engine
control (common rail) system, Engine Control Sys-
tem” for work procedure.

Is the procedure co'mpleted’?

Verify repair. —_

Fuel discharge inspection procedure

Check the fuel discharge on the fuel system upstream
side in the following procedure.

1. Disconnect the fuel line from the inlet of the supply
pump.

2. Activate the electromagnetic pump.

3. Check if fuel is discharged from the fuel line.

 If fuel is discharged, go to “4. Check for air
mixed in fuel”.

* If no fuel is discharged, go to “5. Check the
electromagnetic pump”.

TSHK0164

Name

Supply pump

Fuel tank

Pre-fuel filter
Electromagnetic pump
Fuel filter

Supply pump inlet

DA LN =

4. Check for air mixed in fuel
Connect a clear pipe to fuel line, and check that no
air is mixed in discharged fuel.

» If air is mixed in fuel, determine and repair the
point, where the air enters, on the upstream
side of the low pressure line.

+ [f no air is mixed in fuel, fault inside the supply
pump may be suspected. Replace the SCV. If
this does not correct the fault, replace the sup-

ply pump.

Note:

* Refer to 1E-56, “SCV Replacement procedure,
Engine component location diagram, Engine Con-
trol System” in this section for the SCV replacement
procedure.

* Refer to “Engine section” in the service manuai for
replacing the supply pump.

TTILT

i

TSHK0165

Name

1. Supply pump
Fuel tank
Pre-fuel filter
Electromagnetic pump
Fuel filter
Clear pipe

SN AN
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Note:
The QOS circuit is the same for both the starter ECM
control specifications and the safety relay specifica-
tions.

Description of circuit

The QOS (Quick On Start) system consists of the ECM,
glow relay, glow plug, and QOS indicator lamp. When
the key switch is turned ON with low engine coolant
temperatures, the ECM determines the glow time and
operates the glow relay and QOS indicator lamp. After
a certain time has elapsed, the ECM will turn the glow
relay and QOS indicator lamp to “OFF”.

Test description

Numbers below indicate step numbers in the chart.

7. The QOS indicator lamp turns on when the key
switch is “ON” for lamp check, even if the QOS is not
operating.

12. The QOS indicator lamp goes off within maximum
10 seconds.

Step Action

Value YES ' NO

Perform the OBD check.

1 Is the procedure completed?

Go to 1E-96, "OBD
system check, List
of Function
Checks”.

Go to Step 2.
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Diagnosis lamp illumination circuit system check
(*: Specifications (fuse current value etc.) vary depending on each machine. Refer to the machine’s manual.)
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Description of circuit

The power supply voltage is supplied to the diagnosis
lamp via key switch, and the signal from ECM will turn
the lamp.on: The ECM turns the diagnosis lamp on dur-
inglamp check with the key switch “ON” and when
DTC is detected. Also when the diagnosis connector is
connected, it blinks the diagnosis lamp according to the
DTC detected. A monitor circuit is provided inside the
ECM to monitor the lamp operation.

Diagnostic aid
If the intermittent trouble is suspected, the folloWings
may be the cause.

» Improper connection of harness connector

* Defective harness routing

* Worn harness cladding

+ Wire disconnection inside harness cladding

The following inspections are necessary to detect these
causes.

* Improper connection of harness connector and
ECM connector

— Poor connection of terminal from connector
— Unmatched terminals are fitted.
-~ Damage of connector lock
— Poor contact between terminal and wire
* Damaged harness
— Visually check the harness for damage.

— Check the relevant items on the scan tool data
display while moving the connector and the har-
ness which are related to the sensor. The varia-
tion of the display indicates the faulty part.
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5. Check the electromagnetic pump

Disconnect the pipe from the outlet side of the
electromagnetic pump, and activate the pump.

* If fuel is discharged from the electromagnetic
pump, check the lines of other than this pump
for faults.

+ If no fuel is discharged from the electromag-
netic pump, check the pump according to “Elec-
tromagnetic pump inspection procedure”.

TSHK0167

Name

S ol e

Supply pump

Fuel tank

Pre-fuel filter
Electromagnetic pump

Fuel filter

Electromagnetic pump outlet

Electromagnetic pump inspection procedure

1.

Turn the key switch to’ON, and check for pulsation
in the fuel hose. '

« It is normal if pulsation exists.

Disconnect the electromagnetic pump connector,
and connect 24V power supply. to the electromag-
netic pump.side to check if the pump operates.

o If'it-operates properly, there may be open cir-
cuit, short circuit or poor contact in the
machine-side harness. Repair the faulty part,
and check again from Step 1.

* If the electromagnetic pump does not operate,
replace the pump.

TSHK0108

Name
1. Electromagnetic pump
2. + terminal
3. - terminal

3. Blow air into the inlet of the electromagnetic pump
with your mouth.

= The internal seal may be stuck. Blow air to elim-
inate sticking.

TSHK0107

Name
1. Fuel inlet port
2. Fuel outlet port

4. Install the removed parts, and check again from
Step 1.
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Flach c | . Fault h A Diag- Recov
as DTC descrip- tem to be Preconditions when . judg- Behavior when trou- " ery
pTC code tion detected DTC is set DTC set condition Jment ble occurs ?05|s from
period amp | failure
P0201 271 Open circuit in | Open/short. cir- | - Main relay power | No - injector 1 | Approx. | Intensive engine | ON *1
injection  noz- | cuit in electrical | supply voltage is 18V | monitor input sig- [ 2.5 sec. | vibration, rough
zle #1 drive [ wiring No. 1 | or more. nal exists. idling, output lower-
system cylinder injec- | « 70 rpm or more ing, blow up fault
tor « DTC P0611, P1261 Back-up:
or P0201 is not Injection for cylin-
detected. der #1 stopped,
EGR stopped
P0202 272 | Open circuit in | Open/short cir- | * Main relay power | No injector 2 | Approx. | Intensive engine [ ON *1
injection - noz- | cuit in electrical | supply voltage is 18V | monitor input sig- | 2.5 sec. | vibration, rough
zle #2° drive [ wiring No. 2 | or more. nal exists. idling, output lower-
system cylinder injec- | « 70 rpm or more ing, blow up fault
tor *DTC P0612, P1262 Back-up:
or. P0202 is not Injection for cylin-
detected. der #2 stopped,
EGR stopped
P0203 273 | Open circuit in | Open/short cir- | « Main relay power | No- injector 3 | Approx. | Intensive engine{ ON *1
injection "~ noz- | cuit in electrical | supply voltage is 18V | monitor input sig- | 2.5 sec. | vibration, rough
zle - #3- drive | wiring No. 3 | or more. nal exists. idling, output lower-
system cylinder injec- | » 70 rpm or more ing, blow up fault
tor «DTC P0612, P1262 Back-up:
or P0203 is  not Injection for cylin-
detected. der #3 stopped,
EGR stopped
P0204 274 | Open circuit in | Open/short cir- | *Main relay power |/No “:injector 4| Approx. | Intensive engine [ ON *1
injection  noz- | cuit in electrical | supply voltage is 18V | monitor input sig- | 2.5 sec. ‘| vibration, rough
zle #4 dnve | wiring - No. 4 | or more. nal exists. idling, output lower-
system cylinder - injec- | * 70 rpm or more ing, biow up fault
tor + DTC P0614, P1261 Back-up:
or P0204 is. not Injection for cylin-
detected. der #4 stopped,
EGR stopped
P0219 543 | Overrun Engine speed | - Key switch input | When engine | Approx. | Assuming a shovel | ON *2
abnormally voltage is 18V or|speed exceeds | 0.5sec. | wil not blow more
high more. the specified than 2,300 rpm.
speed. Back-up:
33t: 2,300 rpm Limited = injection
209t: 2,000 rpm amount 1
Limitation is lifted if
the speed
decreases
P0237 32 Boost pres- | Open/short cir- | « Key switch input | Boost pressure | Approx. | Black smoke emitted ON *2
sure sensor | cuit/breakage voltage is 18V or | sensor voltage is | 2.5 sec. | Back-up:
fault (low volt-'| of sensor or | more. less than 0.1V. Boost pressure
age fault) harness +DTC P1630 or default setting (200
P1634 is not kPa {29.0 psi})
detected. Boost pressure cor-
rection/EGR
stopped
P0238 32 Boost pres- | Short circuit in | « Key switch = input | Boost =~ pressure | Approx. | Black smoke emitted ON *2
sure sensor | sensor or har- | voltage is 18V or | sensor voltage is | 2.5 sec. | Back-up:
fault (high voit- [ ness more. more than 4.9V. Boost pressure
age fault) +DTC P1630 or default setting (200

P1634 is not
detected.

kPa {29.0 psi})
Boost pressure cor-
rection/EGR
stopped
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Step Action Value YES NO

1. Clear the DTC.
Refer to 1E-19, “How to clear DTC, Procedure
of Trouble Diagnosis” in this section for how to
clear DTCs.

10 | 2. Turn the key switch to “OFF” for more than 10 —
seconds.

3. Start the engine.

Is the fault detected? Go to Step 11. Goto Step 4.
Check the DTC. Check the repair,
and Go to 1E-96,
11 Is DTC detected? —_ Go to the relevant™| “OBDsystem check,
diagnosis of DTC List of Function
detected. Checks”.

1. Check the SCVLO drive circuit between the
ECM and the SCV.,

12 2. If the trouble is detected, repair the circuit as _
required.

Is the procedure completed? Go to Step 13. —

1. Check for following faults.
= Engine mechanical timing is off.

» Improper installation position of CKP sen-
sor rotor

13 = Excessive clogging in intake system
= Excessive clogging in exhaust system
2. Ifthe fault is detected, repair as required.

Is the fault detected? Go to Step 10. —
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DTC: P0202 (Flash code 272) Open circuit in

injection nozzle #2 drive system .................... 1E-241
DTC: P0203 (Flash code 273) Open circuit in
injection nozzle #3 drive system ................... 1E-246
DTC: P0204 (Flash code 274) Open circuit in
injection nozzle #4 drive system................... 1E-251
DTC: P0219 (Flash code 543) Overrun ......... 1E-256
DTC: P0237 (Flash code 32) Boost pressure sensor
fault (low voltage fault, open circuit)............... 1E-258

DTC: P0238 (Flash code 32) Boost pressure sensor
fault (high voltage fault, short to power supply circuit,

ground open circuit) ... 1E-265
DTC: P0335 (Flash code 15) Crank sensor fault (no
SIGNAI....coiieieree e e s 1E-272
DTC: P0336 (Flash code 15) Crank sensor fault
(signal fault).........cocoeeoivevieoivnie 1E-279
DTC: P0340 (Flash code 14) Cam sensor fault (no
SIGNAI).....ociiiiiieie e 1E-285
DTC: P0341 (Flash code 14) Cam sensor fault
(signal fault)........cccccveii L 1E-292
DTC: PO380 (Flash code 66) Glow relay circuit fault

....................................................................... 1E-298
DTC: P0381 (Flash code 67) Glow plug lamp circuit
fault .., 1E-303
DTC: P0487 (Flash code 44) EGR position sensor
fault . 1E-308
DTC: P0488 (Flash code 45) EGR valve control fault
....................................................................... 1E-314

DTC: P0522 (Flash code 294) Engine oil pressure
sensor fault (low voltage fault, open circuit, ground
SHOM) ..o 1E-320
DTC: P0523 (Flash code 294) Engine oil-pressure
sensor fault (high voltage fault, short to power supply,
ground short)............ ., 1E-326
DTC: P0601 (Flash code 53) ROM fault........ 1E-333
DTC: P0603 (Flash code 54) EEPROM fault

DTC: P0606 (Flash code51) CPU fault......... 1E-337
DTC: P0606 (Flash code 52) CPU monitoring IC fault

....................................................................... 1E-339
DTC:. P0611 (Flash code 34) Charge circuit fault
(baNK 1) i i e e 1E-341

DTC: P0612 (Flash code 34) Charge circuit fault
(bank 2) ...l e, 1E-344
DTC: P0615 (Flash code 19) Starter cut relay circuit
fault . 1E-347
DTC: P0O650 (Flash code 77) Diagnosis lamp circuit
fault ... 1E-352
DTC: P1093 (Flash code 227) No pump pressure
feed ... e, 1E-357
DTC: P1095 (Flash code 225) Pressure limiter open

....................................................................... 1E-368

DTC: P1112 (Flash code 295) Boost temperature
sensor fault (low voltage fault, ground short)

DTC: P1113 (Flash code 295) Boost temperature
sensor fault (high voltage fault, open circuit, short to
power supply circuit) ... 1E-386
DTC: P1173 (Flash code 542) Overheat........ 1E-393

DTC: P1225 (Flash code 31) Idle UP/DOWN switch

faUlt .o 1E-398
DTC: P1261 (Flash code 158) Injection nozzle
common 1 drive system fault........................ 1E-402
DTC: P1262 (Flash code 159) Injection nozzle
common 2 drive system fault....................... 1E-409
DTC: P1271 (Flash code 24) Accelerator sensor 1-2
comparison fault..............coooocciii 1E-416
DTC: P1277 (Flash code 24) Accelerator sensor 1
fault (low voltage fault) .........c......cooev i 1E-422
DTC: P1278 (Flash code 24) Accelerator sensor 1
fault (high voltage fault)................... L. 1E-427
DTC: P1282 (Flash code 24) Accelerator sensor 2
fault (low voltage fault) ..o 1E-432
DTC: P1283 (Flash code 24) Accelerator sensor 2
fault (high voltage fault)............ 1E-437
DTC: P1345 (Flash code 16) Cam sensor out of
phase ...........cn s L 1E-442
DTC: P1625 (Flash code 416) Main relay fault
....................................................................... 1E-447
DTC: P1630 (Flash.code 36) A/D conversion fault
....................................................................... 1E-453
DTC:..P1631 (Flash code 55) Voltage fault in’ 5V
power sUpply 1 ... 1E-455
DTC: P1632 (Flash code 55) Voltage fault in 5V
POWET SUPPIY 2 ... L 1E-459
DTC: P1633 (Flash code 55) Voltage fault in 5V
POWEr SUPPIY 3. 1E-463
DTC: P1634 (Flash code 55) Voltage fault in 5V
POWET SUPPIY 4 ... 1E-467
DTC: P1635 (Flash code 55) Volitage fault in 5V
power supply 5. 1E-471
DTC: U2104 (Flash code 84) CAN Bus fault
....................................................................... 1E-475
DTC: U2106 (Flash code 85) CAN timeout fault
....................................................................... 1E-480
List of Trouble Symptom ... 1E-485
List of trouble symptom ................. 1E-485
Engine start failure ...................o 1E-486
Enginestall................o L 1E-494
Engine hunting, rough idling.......................0.0. 1E-499
Engine output shortage................................. 1E-504

Exhaust gas contains a lot of white smoke. ... 1E-508
Exhaust gas contains a lot of black smoke. ... 1E-511

NOISE ... L 1E-513
Fuel consumption deteriorates. ...................... 1E-515
Oil consumption deteriorates. ........................ 1E-518
Special TOOL.....uoieieiiic i 1E-520
List of special tool..........ccooevenriiinnin L 1E-520
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Example of use for breaker box
1. Inspection and measurement of voltage
 Accelerator position sensor
« Engine coolant temperature sensor
* Intake air temperature sensor etc.

TSWG0052

Name
1. Breaker box
2. ECM
3. Digital multimeter

2. Inspection and measurement of resistance

+ Crankshaft position sensor
+ Camshaft position sensor
¢ SCV etfc.

TSWG0053

Name
1. Breaker box
2. ECM
3. Digital multimeter

: ACD—CD—CD—{:X_‘]
0 O

TSHKO184

Name

Breaker box

ECM

Injector

Short to the terminal and measure two har-
nesses at the same time.

HOON =

3. .Inspection and measurement with oscilloscope
 Vehicle speed sensor signal
» Crankshaft position sensor signal
« Camshaft position sensor signal etc.

TSWG0054

Name
1. Breaker box
2. ECM
3. Oscilloscope

CAUTION:

During inspection and measurement, interference
of measurement lead on breaker box or mistaking
terminal to be measured may cause damage to
ECM or sensors. Work with extreme care.
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Pin arrangement of engine control module (ECM)

|

g ©
il i

R

17

) e e r e e s [ oo T o] FSs o oo rogofroaiog [z
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O [ [saslnlrimlsrll sl o sTeaTsr e e sle EfslEl e M
TSWG0026
81-pin connector
Pin No. Terminal name Connection

1 PG-POWER GND

2 PS-+B Power supply

3 PG-POWER GND

4 PG-POWER GND

5 PS-+B Power supply

6 — —

7 0S-BOOSTL Boost temperature sensor pilot lamp

8 J— —

e} — J—

10 0S-GLOWR Glow relay

11 OS-GLOWL QOS indicator lamp
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Scan tool power supply circuit system check (EMPSIII)

TSJJ0o129

Name
1. Battery cable

2. Power socket cable (AC/DC adapter)

Description of circuit

The ECM and other ECUs communicate with the scan
tool via data link connector (DLC). Power supply volt-
age for the scan tool is provided from the battery.

CAUTION:
Power supply voltage for the scan tool is the same
as one for the machine’s battery.

Diagnostic aid
If the intermittent trouble is suspected, the followings
may be the cause.

+ Improper connection of harness connector

» Defective harness routing

* Worn harness cladding

- Wire disconnection inside harness cladding

The following inspections are necessary to detect these
causes.

* Improper connection of harness connector and
ECM connector

— Poor connection of terminal from connector
— Unmatched terminals are fitted.
— Damage of connector lock
— Poor contact between terminal and wire
* Damaged harness
— Visually check the harness for damage.

— Check the relevant items on the scan tool data
display while moving the connector and the har-
ness which are related to the sensor. The varia-
tion of the display indicates the faulty part.

Test description

Important:
Before starting this diagnostic step, check if the
scan tool operates properly on other machine.

Step Action Value YES NO

Check the voltage of battery on the machine using
DMM.

1 18V Charge or replace
Is the voltage the specified value or more? Go to Step 2. the battery.
Check for poor contact in the scan tool-side cable.

2 —
Is the fault detected? Go to Step 3. Go to Step 4.
Correct the connection of the scan tool.

3 —

Is the procedure completed?

Go to Step 4. —




4JJ1 Electronic Control Fuel Injection System (Common Rail Type) 1E-139

. oTCd | X Fault Diag- Recov
ash escrip- tem to be Preconditions when s judg- Behavior when trou- N ery
pTC code tion detected DTC is set DTC set condition Jme?ﬂ ble occurs :10515 from
period amp failure
P1261 158 | Injection nozzle | Open/short cir- | « Main . relay power | No injector 1 and | Approx. | Intensive engine | ON *1
common 1 [ cuit in -injector | supply voltage is 18V | 4 monitor input | 2.5 sec. | vibration, rough
drive  system | common 1-side | or more. signal exists. idling, output lower-
fauit electrical ~ wir- | * 70 rpm or more ing, blow up fault
ing, EDU out- | - None of the follow- Engine stall is possi-
put part fault ing DTC sets are ble.
detected; DTC Back-up:
P0611, P1261 and Common 1 stop (#1,
P0201, P0204. #4 cylinders
stopped), EGR
stopped
P1262 159 | Injection nozzle | Open/short cir- | « Main - relay power | No injector 2 and | Approx. | Intensive engine | ON *1
common 2 { cuit in injector | supply voltage is 18V | 3 monitor input{ 2.5 sec. | vibration, rough
drive  system | common 2-side | or more. signal exists. idling, output lower-
fauit electrical  wir- | » 70 rpm or more ing, blow up fault
ing,  EDU out- | - None of the follow- Engine stall is possi-
put part fault ing DTC sets are ble.
detected; DTC Back-up:
P0612, P1262° and Common 2 stop (#2,
P0202, P0203. #3 cylinders
stopped), EGR
stopped
P1345 16 Cam  sensor | Camshaft gear/ | « Key switch input | Correct cam | When .| « Behavior does not ON *
out of phase crankshaft gear | voltage is 18V or | pulse does-not| trouble | change during
installing angle | more. exist in crank gap | occurs 7 | engine running.
is out of phase, | - DTC P0335, P0336, | position. outof 8 | - After engine stalls,
or damage in | P0340, P0341, sam- | engine will not start.
gear. P1345, or P1635 is ples. Back-up:
not detected. Engine running
* CMP sensor pulse based on crank
is normal. when it is normal
= Crank pulse is nor- After engine stops:
mal. Unable to identify
cylinder (unable to
restart)
P1625 416 Main relay sys- | Open/ground » Key: switch - input | Main relay system | Approx. | Engine . does . not ON *2
tem fault (Not | short circuit in | voltage is 18V or { voltage is 1V or | 1.5sec. | start.
enter) harness, relay | more. less with main Back-up:
OFF anchoring | » DTC P1630 is not | relay: coil output Fail-safe  process
detected. ON. will not be carried
* 3 seconds or more out
has elapsed after key
switch ON.
* Main “relay  drive
indication ON
Harness +B | +DTC . P1625 or| Relay does not| Approx. | Vehicle power sup- ON *1
short, relay ON | P0606 is not | cut off despite of | 5sec..|ply cannot be shut
anchoring detected. main relay coil off.
output OFF indi- Back-up:
cation. Fail-safe  process
will not be carried
out
P1630 36 A/D conver- | A/D conver- A/D - conversion | Immedi- | Qutput lowering, ON *2
sion fault sion fault failure ately Black smoke emitted
Back-up:
Analog sensor sys-
tem default pro-
cessing
- Limited injection

amount 3 (multi-
injection stopped)
Target RP upper
limit (80 MPa
{11,603 psi})
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Step

Action

Value

YES

NO

1. Check the version of ECM software.
Refer to the EMPS manual for check and
rewriting of ECM.

2. Rewrite the software if version upgraded is

necessary.
10 Note: .
EGR valve position learning is required after
replacing or rewriting the ECM.
Refer to 1E-54, “Installation of ECM, Engine con-
trol module (ECM), Engine Control System” in this
section for learning of EGR.
Is the procedure completed? Go to Step 12. Go to Step 11.
Replace the ECM.
Note:
EGR valve position learning is required after
replacing or rewriting the ECM.
11 Refer to 1E-54, “Installation of ECM, Engine con- -
trol module (ECM), Engine Control System” in this
section for learning of EGR.
Is the procedure completed? Go to Step 12. —_
Check the DTC again.
1. Connect all the harnesses.
2. Clear the DTC.
Refer to 1E-19, “How to clear DTC, Procedure
of Trouble Diagnosis” in this section for how to
clear DTCs.
12 3.  Turn the key switch to "OFF” for more than 10 ‘—
seconds.
4. Test drive with the “Preconditions when DTC is
set”.
5. Check the DTC.
Is DTC P0107 detected? Go to Step 2. Go to Step 13.
Check if other DTC is-detected.
13 — Gotoeach DTC
Is other DTC detected? diagnosis. Verify repair.
14 Is the scan tool or monitor (CAN communication) .
available? Go to Step 15. Go to Step 16.
Check-the value for barometric pressure using a
scan tool'or monitor.
1... Connect the scan tool or monitor.
15 2. Start the engine. 127 kPa (18.4
3. Check the value for “Barometric pressure” ps\gﬁgor
using a scan tool or monitor.
Does the display of “Barometric pressure” show Go to “Diagnostic
error value? Go to Step 16. aid”.
Check the installation condition of the barometric
pressure sensor and ECM connector. (Check the
barometric pressure sensor circuit for open circuit
or ground short.)
16 1. Check for disconnection, play or looseness in __

the connection.

2. If the fault is detected, repair or replace as
required.

Is the fault detected?

Go to Step 9.

Go to Step 17.
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About ECT sensor Characteristics of ECT sensor

The output voltage of ECT sensor changes according
to the engine coolant temperature. The scan tool with
CAN communication displays a fixed value when the

5 value exceeds the threshold voltage. Therefore, judge

Fq ﬁ_ as it is more than the threshold value if the value of -

40°C (-40°F) or 120°C (248°F) is not changed.

1

__" . When error occurs, error value 214°C (419°F).is dis-
played.
The following illustration shows the correlation between
3 physical value and voltage displayed in the scan tools
with CAN communication.
1 2 3 Tech2, EMPSIII and scan tools with KW communica-
tion can display both physical value and voltage.
l ]
L I
i l l 1
l__ — 1 V)
= 4.7441 -
TSWG0061
Name
1. Sensor ground (for engine control)
2. Sensor signal (for engine control)
3. Sensor signal (for meter)
0.2129
-40 120 (c)
(-40) (248) (°F)
TSWGO0181
3
AN
N,
R N
=
2 N
é’ - \\\
\\\‘
\\\
~
5
-50(-58) 0(32) 50(122) 100(212)
Temperature °C(°F)
HCWO1ASHO12501
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Cylinder No. and injection order

TSHK0032

Name

Cylinder No. 1
Cylinder No. 2
Cylinder No. 3
Cylinder No. 4
Cylinder block
Engine front

QoA WON =

Fuel injection orderis 1 — 3 — 4 — 2.

Main trouble symptom
* Intense engine vibration
* Rough idling
« Output lowering
* Engine blow up fault .

Preconditions when DTC is set
+ Main relay power supply voltage is 18V or more.
e 70 rpm or more
« DTC P0612, P1262 or P0202 is not detected.

DTC set condition

» Open/short circuit is detected in No. 2 cylinder
injector drive circuit.

* No. 2 cylinder injector monitor input signal does
not exist for 2.5 seconds or more.

Action taken when DTC is set

* Trouble is displayed on the monitor of the
machine™ or diagnosis lamp comes on. (* Nothing
is displayed depending on the machine manufac-
turer.) '

Back-up mode
* Injection for cylinder #2 stopped, EGR stopped

Recovery from failure

Refer to 1E-132, “List of Diagnostic' Trouble Codes”
and “About recovery from failure” in this“section for
recovery from failure.

The conditions to clear the MIL/DTC

= The present trouble turns to history trouble when
the condition is out of the range from DTC set con-
dition (recovery from failure).

= The diagnosis lamp will go off after the code turns
to history trouble and the key switch is turned
“OFF” then “ON" again.

= Using the scan tool, or memory clear switch and
diagnostic switch operation enables to clear DTCs.

Diagnostic aid
If the intermittent trouble is suspected, the followings
may be the cause.

» Improper connection of harness connector

» Defective harness routing

« Worn harness cladding

+ Wire disconnection inside harness cladding
The following inspections are necessary to detect these
causes.

* Improper connection of harness connector and
ECM connector

— Poor connection of terminal from connector
— Unmatched terminals are fitted.
-~ Damage of connector lock
— Poor contact between terminal and wire
* Damaged harness
-~ Visually check the harness for damage.

- Check the relevant items on the scan tool data
display while moving the connector and the har-
ness which are related to the sensor. The varia-
tion of the display indicates the faulty part.

Step Action

Value YES NO

Perform the OBD system check.

1
Is the procedure completed?

Perform the “OBD
— system check” and
Go to Step 2. Go to Step 2.




4JJ1 Electronic Control Fuel Injection System (Common Rail Type) 1E-277

TSJJ0134

About CKP sensor and CMP sensor signals

Breaker box inspection procedure

Perform the inspection in the following procedure if
there is such an instruction to use breaker box in the
step. After inspection, return to the diagnostic step.
Ways to measure voltage and resistance are different
when using a breaker box.

Refer to 1E-36, “Example of use for breaker box,
Breaker box inspection procedure, How to Use Breaker
Box".

1 [ 00000000EO000000017 a

18 | 0O000000000O0000034
35 | 0000000000000000051

52 | 0000000000 0000068 ®

89 0COOOO0OO000O000008S * .

85 [ 0000000000000 0000102 @
103 | 0000000000000 00T18 a=s ©
120{ 0OOO00000000130

__/
1
MFWA4ADSH004201
Name
1. Breaker box
2. DMM
TSN0127
Name
1. CKP signal
2. CMPsignal
Step item to be Checking Measuring condition Measuring terminal Normal Abnormal
checked method No. value value
6 Open circuit/ Resistance * Disconnect the 95 - Sensor connector | 100Q orless|{ 10 MQ or
high resistance | measurement sensor connector. | power supply terminal more
* Key switch “OFF”
Short circuitto | Resistance + Disconnect the 95 - GND 10MQor | 100Q or less
ground measurement sensor connector. more
= Key switch ‘OFF”
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Step Action Value YES NO
Check the DTC again.
1. Connect all the harnesses.

2. Clear the DTC.
Refer to 1E-19, “How to clear DTC, Procedure
of Trouble Diagnosis” in this section for how to

clear DTCs.
19 3. Turn the key switch to “OFF” for more than 10 -
seconds.
4, Test drive with the “Preconditions when DTC is
set”.

5. Check the DTC.

Is DTC P1262 detected? Go to Step 2. Go to Step 20.
Check if other DTC is detected.

20 — Goto each DTC
Is other DTC detected? diagnosis. Verify repair.

Breaker box inspection procedure

Perform the inspection in the following procedure if
there is such an instruction to use breaker box in the
step. After inspection, return to the diagnostic step.
Ways to measure voltage and resistance are different
when using a breaker box.

"
Refer to 1E736, Example of use for breaker box, e oooooooooOOO”a
Breaker box inspection procedure, How to Use Breaker 18 oo:o:o:o:OOOOOOOOOOOO34 bd
Box". 35 | 0COOOO0000CO00000051

52 | 0OOCOO00000CO0000E8 @ ®
69 | 0000000000CO0000085

86 | 00000000000000000102 o
103] 0000000000000 0000119 b=s ©
120{ COOOOOC0000130

_
Y, —
1
MFW4ADSH004201
Name
1. Breaker box
2. DMM
Step item to be Checking Measuring condition Measuring terminal Normal Abnormal
checked method No. value value
5 Open circuit/ Resistance * Remove the ECM- | 116 — Female-side ter- | 100Qorless | 10 MQ or
high resistance | measurement side harness con- minal more

nector from the (H12 No.3)
coupling connec-
tor.

» Key switch “OFF”

Short circuit to Resistance * Remove the ECM- 116 — GND 10MQ or | 100Q or less
ground measurement side harness con- more

nector from the
coupling connec-
tor.

* Key switch “OFF”
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Step Action Value YES NO
1. Check the circuit (contact point side) between
main relay and ECM for short circuit to the
power supply circuit or ignition power supply
circuit using breaker box or DMM.,
6 Refer to 1E-451, “Breaker box inspection pro- _
cedure, DTC: P1625 (Flash code 416) Main
relay fault, List of Diagnostic Trouble Codes”.
2. If the fault is detected, repair as required.
Is the fault detected? Go to Step 12. Go to Step 15.
Check the installation condition of the main relay
and ECM connector. .
7 1. Check for play or looseness in the connection. .
2. If the fault is detected, repair as required.
Is the fault detected? Go to Step15. Go to Step 8.
1. Turn the key switch to "OFF”.
2. Remove the main relay.
3. Short between the terminals 1 =2 and 3 -5 in
the main relay installing portion respectively
using jump cable.
8 4. Turn the key switch to “ON”. 24V
5. Check the “Main relay voltage” on the data dis-
play using a scan tool.
Is the “Main relay voltage” the specified value or
more? Go to Step 11. Go to Step 9.
1. Check for the followings in the circuit between
slow-blow fuse and main relay.
+ Open circuit
9 + Short circuit to ground circuit _
* High resistance
2. If the fault is detected, repair as required.
Is the fault detected? Go to Step 15. Go to Step 10.
1. Check for the followings in the circuit between
main relay-and ECM using breaker box or
DMM.
Refer.to 1E-451, “Breaker box inspection pro-
cedure, DTC: P1625 (Flash code 416) Main
relay fault, List of Diagnostic Trouble Codes”.
10 «. Open circuit -
= Short circuit to ground circuit
* High resistance
2. Ifthe fault is detected, repair as required.
Is the fault detected? Go to Step 15. Go to Step 12.
Replace the main relay.
11 —
Is the procedure completed? Go to Step 15. —
12 Is EMPS available? — Go to Step 13. Go to Step 14.
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Step Action Value YES NO

Check the DTC again.
1. Connect all the harnesses.

2. Clearthe DTC.
Refer to 1E-19, “How to clear DTC, Procedure
of Trouble Diagnosis” in this section for how to

clear DTCs.
" 3. Turn the key switch to “OFF” for more than 10 —
seconds.
4. Test drive with the “Preconditions when DTC is
set”.

5. Check the DTC.
Is DTC U2106 detected? Go to Step 2. Go to Step 12.
Check if other DTC is detected.

Go to each DTC
Is other DTC detected? diagnosis. Verify repair.

Breaker box inspection procedure

Perform the inspection in the following procedure if
there is such an instruction to use breaker box in the
step. After inspection, return to the diagnostic step.
Ways to measure voltage and resistance are different
when using a breaker box.

Refer to 1E-36, “Example of use for breaker box, 1 ooooooooOOOOOOOOOWEQjQ
Breaker box inspection procedure, How to Use Breaker 18 | COOOOOO000O000OC0034
Box". 35 | 000000000000 00C005!

52 | 0O00000CO00000000ES ®
89 | 00CO000OO0OO0000085

86 | 0OO00000000000000102 @ o
103 | 0000000000000 0000M9 8=s
120/ 0OOO0000000 130

_
—J
1
MFW4ADSHO004201
Name
1. Breaker box
2. DMM
Step ftem.to be Checking Measuring condition Measuring terminal Normal Abnormal
checked method No. value value
4 Open circuit/ Resistance * Remove the 18 — Machine control | 100Qorless| 10MQor
high resistance | measurement machine control unit (ECU) connector more
unit (ECU) connec- terminal
tor. 37 — Machine control
« Key switch “OFF” unit (ECU) connector
terminal
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