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SECTION 5 MECHATRONICS SYSTEM
'GROUP 1 OUTLINE |

The ADVANCED CAPO (Computer Aided Power Optimization) system controls engine and pump
mutual power at an optimum and less fuel consuming state for the selected work by mode selection,
auto-deceleration, power boost function, etc. It monitors machine conditions, for instance, engine
speed, coolant temperature, hydraulic oil temperature, and hydraulic oil pressure, etc.

It consists of a MCU, a cluster, an ECM, EPPR valves, and other components. The MCU and the
cluster protect themselves from over-current and high voltage input, and diagnose malfunctions caused
by short or open circuit in electric system, and display error codes on the cluster.

Power mode selection (P, S, E)
% Mode selection system Work mode selection
User mode system (U)

% Auto deceleration system |

ﬁ Power boost system |

{ 1, 2 Speed control system

% Travel speed control system Auto cruise control system

4 Automatic warming up system |

ADVANCED ﬁ Engine overheat prevention system |
CAPO [
SYSTEM | Variable power control system |

% Attachment flow control system |

ﬁ Boom floating and ride control system |

ﬁ Intelligent power control system |

ﬁ Anti-restart system |

Open-short diagnosis & error code display
Machine error & ECM fault code display

l_[ Machine condition monitoring
Electric signal monitoring

MCU & cluster protection
ﬁ Self-diagnostic system }—E

4 Machine monitoring system

4 One touch deceleration system |
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SYSTEM DIAGRAM
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 GROUP 2 MODE SELECTION SYSTEM

1. POWER MODE SELECTION SYSTEM

Cluster

Power mode
pilot lamp

Engine

‘ Main control valve

ECM

CAN #1

Pump power —7
shift EPPR X

MCU

Drive signal

Power mode switch signal

CN-16B
CN-16A

Steering unit

Jog dial module

&

@ CN-16 ‘

Emergency

CAN #1 & #2

CAN #2

Normal

140WA5MS02

Mode selection system (micro computer based electro-hydraulic pump and engine mutual control
system) optimizes the engine and pump performance.
The combination of 3 power modes (P, S, E) and acceleration mode (10 set) of haptic controller
makes it possible to use the engine and pump power more effectively corresponding to the work
conditions from a heavy and great power requesting work to a light and precise work.

Engine rpm PF EPPR Delta P EPPR
Mode Current (mA) Current (mA)
Noload road No load Load No load Load
P 1500 1600 350 320 250 250
Standard S 1400 1500 420 390 250 250
E 1300 1400 450 420 250 250
P 1600 1600 320 320 250 250
Option S 1500 1500 390 390 250 250
E 1400 1400 420 420 250 250
AUTO DECEL 110050 600 - 600 -
One touch decel 110050 600 - 600 -
KEY START (low idle) 100050 600 - 600 -

* In work modes, engine speed stays at 1000 rpm if the safety knob is at "LOCK" position. (Low idle
goes to 1100 rpm if "UNLOCK")
* Auto decel, one touch decel and low idle speed may increase to 1300 rpm while automatic exhaust
system cleaning is being performed.
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2. WORK MODE SELECTION SYSTEM
Work mode consists of the general operation (bucket) and the optional attachment (breaker,
crusher).

Attachment pilot
pressure sensor
Main control valve
Work tool
D | Bucket |[d | Am K|
B| Travel [4 PB] Boom [4
] Solenoid valve
\u/ P sSwing [d P | 2 pcs boom [ 4
Attachment AN
p| Opton [ PB| Dozer [ safety
Engine Steering unit
ECM
Pump power
5 shift EPPR - =
4
Cluster S
Drive signal
MCU Drive signal
Pressure signal

Work mode
pilot lamp | N e

Jog dial module

Emergency
CN-16B

Work mode switch signal CN-16A @ CN-16 %
CAN #1 & #2 CAN #2 Normal

140WA5MS03

1) GENERAL WORK MODE (bucket)
This mode is used to general digging work.

2) ATT WORK MODE (breaker, crusher)
It controls the pump flow and system pressure according to the operation of breaker or crusher.

General mode Work tool
Description
Bucket Breaker Crusher
Attachment safety solenoid OFF - ON
Attachment flow EPPR current 100 mA 100~700 mA 100~700 mA

* When breaker operating button is pushed.
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3. USER MODE SELECTION SYSTEM

‘ Main control valve

Engine

Steering unit

ECM

Pump power —7
shift EPPR X

Cluster

CAN #1

MCU Drive signal

Jog dial module

User mode

pilot lamp sl - Q}

Emergency

CN-16B{
User mode switch signal CN-16A @ CN-16
CAN #1 & #2 CAN #2 Normal

140WA5MS04

1) High idle rpm, auto idle rpm and EPPR pressure can be adjusted and memorized in the U-mode.

2) LCD segment vs parameter setting

Step Engine speed Idle speed PF EPPR current

(n) (1pm) (rpm) (mA)
1 1400 800 600
2 1450 850 555
3 1500 900 511
4 1550 950 466
5 1600 1000 422
6 1650 1050 377
7 1700 1100 (auto decel) 333
8 1750 1150 288
9 1800 1200 244
10 1900 1250 200
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' GROUP 3 AUTOMATIC DECELERATION SYSTEM

‘ Main control valve ‘

LS pressure sensor

[Ps]
Engine
Steering unit
A
ECM .
Main
pump

Cluster z

<

S

MCU Drive signal
” o | || A e Auto idle
pilot lamp Jog dial module
> wE X G @
)
{/
Emergency
oN-168L{{
Auto idle switch signal CN-16A q CN-16
CAN #1 & #2 CAN #2

Normal
140WA5MS05

1. WHEN AUTO IDLE PILOT LAMP ON

When all of the work equipment control levers including swing and travel levers are at neutral for 4
seconds, MCU sends throttle command to ECM to reduce the engine speed to 1100 rpm. If the
control levers are at neutral for 1 minute, MCU reduces the engine speed to 1100 rpm. As the result of
reducing the engine speed, fuel consumption and noise are effectively cut down during non-operation
of the control levers.

When the Auto idle pilot lamp is turned off by pressing the switch or any control lever is operated, the
reduced engine speed rises upto the speed before deceleration in a second.

Engine rpm
Accel dial
set rpm 3
Auto decel, ! 1100 rpm
One touch | T
decl rpm ! |
L | 60 sec J
Lever Lever Time
neutral operation

140WA5MS15A

2. WHEN AUTO IDLE PILOT LAMP OFF

The engine speed can be set as desired using the accel dial switch, and even if the control levers are
neutral, the engine speed is not reduced.

* Auto idle function can be activated when accel dial position is over 4.
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' GROUP 4 POWER BOOST SYSTEM

Main control valve

|

Bucket

Travel

Swing

K|
K |
K|
K |

M ™M™ M

Option

Arm

Boom

A Al

2 pcs boom

MM MM

Dozer

]

T

Main relief
valve

[\ J=—

Steering unit

Engine

ECM

3)__ Power boost
switch

CAN #1

Pump power
shift EPPR

LH control
0 lever

Power max button signal

M

Cluster

Drive signal

Drive signal

Cu

Power mode switch signal

Jog dial module

Emergency
CN-16B

CN-16A

Power max

pilot lamp CAN #1 & #2

e CN-16

CAN #2 Normal

®

140WA5MS06

* When the power boost switch on the left control lever pushed ON, the power mode is set P mode

and maximum digging power is increased by 10

%.

* When the power boost function is activated, the power boost solenoid valve pilot pressure raises the
set pressure of the main relief valve to increase the digging power.

Description Condition Function
- Power mode : P
. Power boost switch : ON - Multimodal dial power : 9
Activated o - Power boost solenoid : ON
Accel dial : over 8 ) )
- Power boost pilot Imap : ON
- Operating time : max 8 seconds
- Pre-set power mode
Canceled Power boost switch : OFF - Power boost solenoid : OFF
- Power boost pilot lamp : OFF

#* When the auto power boost is set to Enable and power mode is set to P mode on the cluster, the

digging power is automatically increased as wo
seconds.

rking conditions by the MCU. It is operated max 8
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' GROUP 5 TRAVEL SPEED CONTROL SYSTEM

Main control valve

P | Bucket [d > Am [4
Transmission
| Travel [d4 PB] Boom [4
P | Swing [d P | 2 pcs boom | 4 Travel motor
B | Opton [ p| Dozer [4 {

|
|
I
I
I
Travel speed
solenoid valve

Steering unit

Main Brake
pump pump
Cluster
Travel lever(LH)
Drive signal

MCU

- 2>
7 Travel speed
o pilot lamp

Travel speed switch signal
CAN #1 & #2

140WA5MS07A

Travel speed can be switched manually by pressing the travel speed switch on the cluster.

Travel speed Lamp :
Speed solenoid valve on cluster Operation
Low OFF Turtle Low speed, high driving torque in the travel motor
High ON Rabbit High speed, low driving torque in the travel motor

% Default : Turtle (Low)
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' GROUP 6 AUTOMATIC WARMING UP SYSTEM

‘ Main control valve ‘

Engine

Steering unit

ECM

Pump power [—7
shift EPPR X

CAN #1

Hydraulic temp signal

Cluster

Hydraulic temp sensor

Drive signal

MCU

Jog dial module

Emergency v

CN-16B —B
CN-16A a CN-16

Warming up pilot lamp signal
CAN #1 & #2

Warming up
pilot lamp

CAN #2 Normal

140WA5MS08

1. The MCU receives the engine coolant temperature from the ECM, and if the coolant temperature is
below 30°C, it increases the engine speed from key start rpm to 1100 rpm. At this time the mode
does not change. If the coolant temperature sensor has fault, the hydraulic oil temperature signal is
substituted.

2. In case of the coolant temperature increases up to 30°C, the engine speed is decreased to key start
speed. And if an operator changes power mode set during the warming up function, the MCU
cancels the automatic warming up function.

3. LOGIC TABLE

Description Condition Function
- Coolant temperature : - Power mode : Default (E mode)
Actuated below 30°C (after engine run) - Warming up time : 10 minutes (max)
- Warming up pilot lamp : ON

- Coolant temperature : Above 30°C - Power mode : set mode

- Warming up time : Above 10 minutes - Warming up pilot lamp : OFF

- Changed power mode set by operator

Canceled - RCV lever or pedal operating
- Auto idle cancel
# If any of the above conditions is

applicable, the automatic warming up
function is canceled
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' GROUP 7 ENGINE OVERHEAT PREVENTION SYSTEM

Emergency
warning lamp

‘ Main control valve ‘

Engine

ECM

CAN #1

Pump power Y
shift EPPR [~

Steering unit

Hydraulic oil temp signal

Hydraulic oil temp sensor

Engine coolant temp sig

Engine coolant temp sensor

MCU

Drive signal

Overheat warning signal

Jog dial module

Emergency v

CN-168L{( ‘
CN-16A CN-16
L

CAN #1 & #2

Temperature
warning lamp

CAN #2

Normal

140WA5MS09

1. If the engine coolant temperature is overheated over 103°C or the hydraulic oil temperature is
overheated over 100°C, the warning lamp is ON and the pump input torque or the engine speed is
reduced as below logic table.

2. LOGIC TABLE

Description Condition Function
- Coolant temperature : - Warning lamp : ON , buzzer : OFF
) Above 103°C - Pump input torque is reduced.
Activated o . :
- Hydraulic O°I| temperature : - Warning lamp & buzzer : ON
First step Above 100°C - Pump input torque is reduced.
warning - Coolant temperature :
Less than 100°C - Return to pre-set the pump absorption
Canceled L )
- Hydraulic oil temperature : torque.
Less than 95°C
i . . - Emergency warning lamp pops up on the
Activated Coolant_temperature : Ab?ve 107°C .~| center of LCD and the buzzer sounds.
- Hydraulic oil temperature : Above 105°C . .
- Engine speed is reduced after 10 seconds.
Second step ool
warning - Coolant tempeirature : - Return to pre-set the engine speed.
Less than 103°C . ,
Canceled o i - Hold pump absorption torque on the first
- Hydraulic oil temperature : step warnin
Less than 100°C P g
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' GROUP 8 VARIABLE POWER CONTROL SYSTEM

Engine
ECM
by
z
<
S
E—
Breaker Switch signal
Power boost Quick clamp Pressure signal
One touch decel —f3)
Ram llick /
FNR
switch

LH control
lever

Terminal

block

‘ Main control valve ‘

Steering unit

Pump power
shift EPPR

X

Jog dial module

RH control
lever

Bl BO | BU BD

(O

! E ps| [Ps| [Pg [P [P [PS]

Swing Swing Arm Arm Bkt Bkt Boom Boom
ps &arm out in in out up down
inps ps ps ps ps ps ps

Drive signal Emergency
MC U CN-16B ‘
CN-16A CN-16
CAN #2 o
Normal

Power mode switch signal

CAN #1 & #2

Power mode
pilot lamp

140WA5MS10

" The variable power control system controls the engine and pump mutual power according to RCV
lever stroke and pump load.
It makes fuel saving and smooth control at precise work.

Description Working condition
Power mode P,S, E
Work mode General (bucket)
Pressure sensor Normal

% The variable power control function can be activated when the power mode is set to all power

m

ode.
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' GROUP 9 ATTACHMENT FLOW CONTROL SYSTEM

Attachment pilot
pressure sensor
Main control valve

Work tool
| Bucket (4 PB] Am [4
]| Travel [4 P] Boom [4
\\_( B swing [d B | 2 pcs boom [ Solenoid valve
Attachment X
P | Opton [ B | Dozer [ safety
Engine Steering unit
ECM
b
=z
Cluster S
Drive signal
MCU
Pressure signal
Jog dial module
Emergency
CN-16B
Work mode switch signal CN-16A ON-16

CAN #1 & #2

CAN #2

Normal

®

140WA5MS11

- The system is used to control the pump delivery flow according to set of the work tool on the
cluster by the attachment flow EPPR valve.

Work tool
Description
Breaker Crusher
Flow level 50~110 Ipm 50~260 Ipm
Attach safety solenoid - ON

s Refer to the page 5-79 for the attachment kinds and max flow.
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' GROUP 10 BOOM FLOATING AND RIDE CONTROL SYSTEM

1. BOOM FLOATING CONTROL
Boom floating automatically controls boom cylinder along the ground by operating arm cylinder only.

Breaker switch

RH control
lever

Rod pressure [54]
=

Boom cylinder

Head pressure [5
PS|

l‘ Boom floating
control valve

Boom down
control valve

e

oom spool

<

Signal

Signal

Pressure signal

Pressure signal

MCU

Switch signal

Main control valve

b
Steering unit

Main pump

Boom floating switch signal J
< Q
Z

~
Boom floating/ride control sw

140WA5MS17A

Description

Work mode*1

Condition

Function

General mode

Floating mode sw : ON
Rod pressure < Head pressure

Boom floating control valve : ON
Boom down control valve : OFF

Breaker mode
(Special function)

Floating mode sw : ON
Breaker switch : Pressed

Boom floating control valve : OFF
Boom down control valve : ON

Temporarily canceled

During operation of boom floating
Boost sw : Pressed

Boom floating control valve : OFF
Boom down control valve : OFF

*1 Boom floating is not activated when work mode is crusher mode.
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2. BOOM RIDE CONTROL
This removes shocks when driving over a bumpy road.

Cancel Operation
% soL3 Boom % SoL3
Boom L ’
cylinders ﬁ* Tank cylinders — Tank
/; [y
oLz \ > soL»
@

SOL 1

M

Sy y
. iy

RO B

140WA5MS19

Description Condition*? Function

- Boom floating/ride switch position : Ride
- Select switch position : Working or travel
Operation , P ¢ - Ride control sol valve 1, 2, 3: ON

- Machine speed : Below 3 kmh

- Pressure : Boom rod < Boom head

- Boom floating/ride switch position : Floating

Cancel . . .
- Select switch position : Parking

- Ride control sol valve 1, 2, 3 : OFF

*1 AND condition
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'GROUP 11 INTELLIGENT POWER CONTROL SYSTEM

Main control valve
Work tool
| Bucket (4 P Am [4
P Travel [d »| Boom [4d
\u/ | sSwing [d P | 2 pcs boom [
Attach flow
p| Opton [ PB| Dozer [4 EPPR 1 'E
Engine Steering unit
ECM
Breaker
Quick clamp Pump power e
Power boost b shift EPPR
One touch decel ,}.’;ﬂ & Z
Ram llick W \ o
L FNR
switch
:_H control RH control Drive signal
ever lever
MCU Drive signal
SL Bl BO | BU BD
Terminal Switch signal
block ke Pressure signal
ps| [Ps| [Ps| [P [PS] [PS] Jog dial module

Emergency
. CN-16BL{{
Swing Swing Arm Arm Bkt Bkt Boom Boom CN-16A CN-16 \
ps &arm out in in out up down Ld
inps ps ps ps ps ps ps CAN #2 Normal

140WA5MS18

1. When the requirement of pump flow rate is low, IPC mode controls pump flow rate to improve fuel
efficiency.

Condition*! Function

IPC mode : ON*2
Boom up

Armin Limitation of pump flow rate : Activated

Not travel motion

Not swing motion

None of upper condition Limitation of pump flow rate : Canceled

*1 AND condition
*2 |PC mode ON/OFF is selected at "Monitor >Management". See next page.
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2. IPC MODE SELECTION

IPC mode ON/OFF and the levels of flow rate limit can be selected at "Monitor >Management"

s 17249 26%C

IPC Mode

IPC Mode 1

Balance mode 1

Efficiency mode 2

[

Pi(bar)
140WF5MS19A

IPC mode

Description

Balance mode (default)

IPC mode ON, limit level 1

Efficiency mode

IPC mode ON, limit level 2

Speed mode

IPC mode OFF
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 GROUP 12 ANTI-RESTART SYSTEM

Engine

Starter

Start safety relay

MCU Drive signal

300L5MS12

1. ANTI-RESTART FUNCTION
After a few seconds from the engine starts to run, MCU turns off the start safety relay to protect the
starter from inadvertent restarting.
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 GROUP 13 SELF-DIAGNOSTIC SYSTEM

1. OUTLINE
When any abnormality occurs in the ADVANCED CAPO system caused by electric parts malfunction
and by open or short circuit, the MCU diagnoses the problem and sends the error codes to the
cluster and also stores them in the memory.

2. MONITORING
1) Active fault

— —
140WA3CD80
140WA3CD81 140WA3CD82
- The active faults of the MCU, engine ECM, FATC, AAVM (option) can be checked by this
menu.
2) Logged fault
+! Logged Fault 2 ‘-...= Logged Fault
- M " ——
140WA3CD83
140WA3CD84 140WA3CD85
- The logged faults of the MCU, engine ECM, FATC, AAVM (option) can be checked by this
menu.
3) Delete logged fault
MEN) -n i *— = = s 17M7 26°C A
Delete Logged Fault
- - Are you sure to delete all |c d
140WA3CD86
140WA3CD87 140WA3CD88
- The logged faults of the MCU, engine ECM, FATC, AAVM (option) can be deleted by this

menu.
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3. MACHINE ERROR CODES TABLE

DTC

Application

HCESPN

Diagnostic Criteria
FMI G| C

W

3 | 10 seconds continuous, Hydraulic Oil Temp. Measurement Voltage > 3.8V ([ )

4 | 10 seconds continuous, Hydraulic Oil Temp. Measurement Voltage < 0.3V [ )

101

(Results / Symptoms)

1. Monitor — Hydraulic oil temperature display failure
2. Control Function — Fan revolutions control failure
(Checking list)

1. CD-1 (#2), CN-51 (#16) Checking Open/Short

2. CD-1 (#1), CN-51 (#25) Checking Open/Short

0 10 seconds continuous, Load Sensing Press. Sensor °

Measurement Voltage > 5.2V

10 seconds continuous, 0.3V< Load Sensing Press. Sensor Measurement
Voltage < 0.8V

4 10 seconds continuous, Load Sensing Press. Sensor PY

Measurement Voltage < 0.3V

105

(Results / Symptoms)

1. Monitor — Load Sensing Press. display failure

2. Control Function — Auto Idle operation failure, Engine variable horse power control operation
failure

(Checking list)

1. CD-101 (#B) — CN-52 (#19) Checking Open/Short

2. CD-101 (#A) — CN-51 (#32) Checking Open/Short

3. CD-101 (#C) — CN-51 (#31) Checking Open/Short

0 10 seconds continuous, Travel Oil Press. Sensor °

Measurement Voltage > 5.2V

10 seconds continuous, 0.3V < Travel Oil Press. Sensor Measurement
Voltage < 0.8V

4 10 seconds continuous, Travel Oil Press. Sensor °
Measurement Voltage < 0.3V

(Results / Symptoms)

1. Monitor — Travel Oil Press. display failure

2. Control Function — Auto Idle operation failure, Engine variable horse power control operation

failure, IPC operation failure, Driving alarm operation failure

(Checking list)
1. CD-06 (#B)
2. CD-06 (#A)
3. CD-06 (#C)

— CN-52 (#27) Checking Open/Short
— CN-51 (#32) Checking Open/Short
— CN-51 (#31) Checking Open/Short

* Some error codes are not applied to this machine.
G : General C : Crawler Type W : Wheel Type
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DTC Application
Diagnostic Criteria
HCESPN | FMI G| C W
10 seconds continuous, Main Pump (A) Press. Sensor Measurement
0 [
Voltage > 5.2V
10 seconds continuous, 0.3V < Main Pump (A) Press. Sensor Measurement
1 [
Voltage < 0.8V
10 seconds continuous, Main Pump (A) Press. Sensor Measurement
4 [
Voltage < 0.3V
Results / Symptoms
120 ( ymptoms)

1. Monitor — Main Pump (A) Press. display failure

2. Control Function — Automatic voltage increase operation failure, Overload at compensation control
failure

(Checking list)

1. CD-42 (#B) — CN-52 (#22) Checking Open/Short

2. CD-42 (#A) — CN-51 (#32) Checking Open/Short

3. CD-42 (#C) — CN-51 (#31) Checking Open/Short

10 seconds continuous, Main Pump (B) Press. Sensor Measurement

0
Voltage > 5.2V ®

10 seconds continuous, 0.3V< Main Pump (B) Press. Sensor Measurement
Voltage < 0.8V

4 10 seconds continuous, Main Pump (B) Press. Sensor Measurement PY
Voltage < 0.3V

121

(Results / Symptoms)

1. Monitor — Main Pump (B) Press. display failure

2. Control Function — Automatic voltage increase operation failure, Overload at compensation control
failure
(Checking list
1.CD-44 (#B

=

— CN-51 (#22) Checking Open/Short
2. CD-44 (#A) — CN-51 (#32) Checking Open/Short
3. CD-44 (#C) — CN-51 (#31) Checking Open/Short

= =

~

(when you had conditions mounting pressure sensor)
1 10 seconds continuous, 0.3V < Overload Press. Sensor Measurement| @
Voltage < 0.8V

(when you had conditions mounting pressure sensor)
4 | 10 seconds continuous, Overload Press. Sensor [ )
Measurement Voltage < 0.3V

122

(Results / Symptoms)

1. Monitor — Overload Press. display failure

2. Control Function — Overload warning alarm failure
(Checking list)

1. CD-31 (#B) — CN-52 (#28) Checking Open/Short
2. CD-31 (#A) — CN-51 (#32) Checking Open/Short
3. CD-31 (#C) — CN-51 (#31) Checking Open/Short

% Some error codes are not applied to this machine.
G : General C : Crawler Type W : Wheel Type
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DTC

Application

HCESPN

Diagnostic Criteria
FMI G| C

W

10 seconds continuous, Negative 1 Press. Sensor
Measurement Voltage > 5.2V

10 seconds continuous, 0.3V< Negative 1 Press. Sensor Measurement
Voltage < 0.8V

[
1 o
10 seconds continuous, Negative 1 Press. Sensor PY
Measurement Voltage < 0.3V

4

(Results / Symptoms)

1. Monitor — Negative 1 Press. display failure

2. Control Function — IPC operation failure, Option attachment flow control operation failure
(Checking list)

1. CD-70 (#B) — CN-51 (#22) Checking Open/Short

2. CD-70 (#A) — CN-51 (#32) Checking Open/Short

3. CD-70 (#C) — CN-51 (#31) Checking Open/Short

10 seconds continuous, Negative 2 Press. Sensor
Measurement Voltage > 5.2V

0

10 seconds continuous, 0.3V< Negative 2 Press. Sensor Measurement
Voltage < 0.8V

10 seconds continuous, Negative 2 Press. Sensor
Measurement Voltage < 0.3V

4

124
(N.A)

(Results / Symptoms)

1. Monitor — Negative 2 Press. display failure

2. Control Function — Option attachment flow control operation failure
(Checking list)

1. CD-71 (#B) — CN-51 (#28) Checking Open/Short

2. CD-71 (#A) — CN-51 (#32) Checking Open/Short

3. CD-71 (#C) — CN-51 (#31) Checking Open/Short

0 10 seconds continuous, Boom Up Pilot Press. Sensor PY

Measurement Voltage > 5.2V

’ 10 seconds continuous, 0.3V< Boom Up Pilot Press. Sensor Measurement PY
Voltage < 0.8V

4 | 10 seconds continuous, Boom Up Pilot Press. Sensor Measurement < 0.3V | @

127

(Results / Symptoms)

1. Monitor — Boom Up Pilot Press. display failure

2. Control Function — Engine/Pump variable horse power control operation failure, IPC operation
failure, Boom first operation failure

(Checking list)

1. CD-32 (#B) — CN-52 (#23) Checking Open/Short

2. CD-32 (#A) — CN-51 (#32) Checking Open/Short

3. CD-32 (#C) — CN-51 (#31) Checking Open/Short

* Some error codes are not applied to this machine.
G : General C : Crawler Type W : Wheel Type
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DTC

HCESPN

FMI

Diagnostic Criteria

Application

G

C

W

(when you had conditions mounting pressure sensor)
10 seconds continuous, Boom Down Pilot Press. Sensor Measurement
Voltage > 5.2V

(when you had conditions mounting pressure sensor)
10 seconds continuous, 0.3V< Boom Down Pilot Press. Sensor
Measurement Voltage < 0.8V

128

(when you had conditions mounting pressure sensor)
10 seconds continuous, Boom Down Pilot Press. Sensor Measurement
Voltage < 0.3V

(Results / Symptoms)

1. Monitor — Boom Down Pilot Press. display failure
2. Control Function — Boom floating operation failure
(Checking list)

1. CD-85 (#B) — CN-52 (#31) Checking Open/Short
2. CD-85 (#A) — CN-51 (#32) Checking Open/Short
3. CD-85 (#C) — CN-51 (#31) Checking Open/Short

0

10 seconds continuous, Arm In Pilot Press. Sensor
Measurement Voltage > 4.8V

10 seconds continuous, 0.3V< Arm In Pilot Press. Sensor Measurement
Voltage < 0.8V

4

10 seconds continuous, Arm In Pilot Press. Sensor
Measurement Voltage < 0.3V

129

(Results / Symptoms)

1. Monitor — Arm In Pilot Press. display failure

2. Control Function — IPC operation failure
(Checking list)

1. CD-90 (#B) — CN-51 (#21) Checking Open/Short
2. CD-90 (#A) — CN-51 (#32) Checking Open/Short
3. CD-90 (#C) — CN-51 (#31) Checking Open/Short

0

10 seconds continuous,
Arm Out Pilot Press. Sensor Measurement Voltage > 5.2V

10 seconds continuous,
0.3V< Arm Out Pilot Press. Sensor
Measurement Voltage < 0.8V

4

10 seconds continuous,
Arm Out Pilot Press. Sensor Measurement Voltage < 0.3V

133

(Results / Symptoms)

1. Monitor — Arm Out Pilot Press. display failure

2. Control Function — Engine variable horse power control operation failure
(Checking list)

1.CD-35 (#B
2.CD-35 (#A
3. CD-35 (#C)

— CN-51 (#27) Checking Open/Short
— CN-51 (#32) Checking Open/Short
— CN-51 (#31) Checking Open/Short

)
)

% Some error codes are not applied to this machine.
G : General
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DTC

HCESPN

Diagnostic Criteria
FMI

Application

G

C

W

10 seconds continuous, Swing Pilot Press. Sensor
Measurement Voltage > 5.2V

10 seconds continuous, 0.3V< Swing Pilot Press. Sensor Measurement
Voltage < 0.8V

10 seconds continuous, Swing Pilot Press. Sensor
Measurement Voltage < 0.3V

4

135

(Results / Symptoms)

1. Monitor — Swing Pilot Press. display failure

2. Control Function — IPC operation, Boom first operation failure
(Checking list)

1. CD-24 (#B) — CN-52 (#18) Checking Open/Short

2. CD-24 (#A) — CN-51 (#32) Checking Open/Short

3. CD-24 (#C) — CN-51 (#31) Checking Open/Short

Monitor — Select Attachment (breaker / crusher)
0 | 10 seconds continuous, Attachment Pilot Press. Sensor Measurement
Voltage > 5.2V

Monitor — Select Attachment (breaker / crusher)
1 |10 seconds continuous, 0.3V< Attachment Pilot Press. Sensor
Measurement Voltage < 0.8V

Monitor — Select Attachment (breaker / crusher)
4 | 10 seconds continuous, Attachment Pilot Press. Sensor Measurement
Voltage < 0.3V

(Results / Symptoms)

1. Monitor — Attachment Pilot Press. display failure

2. Control Function — Option attachment flow control operation failure
(Checking list)

1. CD-69 (#B) — CN-52 (#32) Checking Open/Short

2. CD-69 (#A) — CN-51 (#32) Checking Open/Short

3. CD-69 (#C) — CN-51 (#31) Checking Open/Short

10 seconds continuous, 0.3V< Option Pilot Press. Sensor Measurement
Voltage < 0.8V

1

10 seconds continuous, Option Pilot Press. Sensor
Measurement Voltage < 0.3V

4

(Results / Symptoms)

1. Monitor — Option Pilot Press. display failure
2. Control Function — Auto Idle operation failure
(Checking list)
1. CD-37 (#B)
2. CD-37 (#A)
3. CD-37 (#C)

— CN-52 (#21) Checking Open/Short
— CN-51 (#32) Checking Open/Short
—CN-51 (#31) Checking Open/Short

% Some error codes are not applied to this machine.
G : General C : Crawler Type W : Wheel Type
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DTC

HCESPN

Diagnostic Criteria
FMI

Application

G

C

W

(Detection)

(When Pump Shift EPPR Current is more than 10 mA)

10 seconds continuous, Pump Shift EPPR drive current < 0 mA
(Cancellation)

(When Pump Shift EPPR Current is more than 10 mA)

3 seconds continuous, Pump Shift EPPR drive current >10 mA

140

(Detection)

10 seconds continuous, Pump Shift EPPR drive current > 1.0A
(Cancellation)

3 seconds continuous, Pump Shift EPPR drive current< 1.0 A

(Results / Symptoms)

1. Control Function — Pump horse power setting specification difference
(Fuel efficiency/speed specification failure)

(Checking list)

1. CN-75 (#2) — CN-54 (#28) Checking Open/Short

2. CN-75 (#1) — CN-54 (#01) Checking Open/Short

(Model Parameter) mounting Boom Priority EPPR

(Detection)

(When Boom Priority EPPR Current is more than 10 mA)

5 | 10 seconds continuous, Boom Priority EPPR drive current < 0 mA
(Cancellation)

(When Boom Priority EPPR Current is more than 10 mA)

3 seconds continuous, Boom Priority EPPR drive current > 10 mA

(Detection)

10 seconds continuous, Boom Priority EPPR drive current > 1.0 A
(Cancellation)

3 seconds continuous, Boom Priority EPPR drive current < 1.0 A

(Results / Symptoms)

1. Control Function — Boom first control operation failure
(Checking list)

1. CN-133 (#2) — CN-54 (#34) Checking Open/Short

2. CN-133 (#1) — CN-54 (#04) Checking Open/Short

% Some error codes are not applied to this machine.
G : General C : Crawler Type W : Wheel Type
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DTC

HCESPN

FMI

Diagnostic Criteria

Application

G

C

W

(Detection)

(When Travel EPPR Current is more than 10 mA)

10 seconds continuous, Travel EPPR drive current = 0 mA
(Cancellation)

(When Travel EPPR Current is more than 100 mA)

3 seconds continuous, Travel EPPR drive current > 10 mA

143

(Detection)

10 seconds continuous, Travel EPPR drive current > 1.0 A
(Cancellation)

3 seconds continuous, Travel EPPR drive current < 1.0 A

(Results / Symptoms)

1. Control Function — cruise control operation failure
(Checking list)

1. CN-246 (#2) — CN-54 (#25) Checking Open/Short
2. CN-246 (#1) — CN-54 (#08) Checking Open/Short

(Model Parameter) mounting Remote Cooling Fan EPPR

(Detection)

(When Remote Cooling Fan EPPR Current is more than 10 mA)

10 seconds continuous, Remote Cooling Fan EPPR drive current = 0 mA
(Cancellation)

(When Remote Cooling Fan EPPR Current is more than 10 mA)

3 seconds continuous, Remote Cooling Fan EPPR drive current > 10 mA

145

(Detection)

10 seconds continuous, Remote Cooling Fan EPPR drive current > 1.0 A
(Cancellation)

3 seconds continuous, Remote Cooling Fan EPPR drive current<1.0 A

(Results / Symptoms)

1. Control Function — Remote fan control operation failure
(Checking list)

1. CN-154 (#1) — CN-54 (#06) Checking Open/Short

2. CN-154 (#2) — CN-54 (#34) Checking Open/Short

% Some error codes are not applied to this machine.
G : General

C: Crawler Type W : Wheel Type
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DTC

Application

HCESPN

Diagnostic Criteria
FMI G|  C W

(Detection)

(When Working Cutoff Relay is Off)

10 seconds continuous, Working Cutoff Relay drive unit Measurement
Voltage < 3.0V

(Cancellation)

(When Working Cutoff Relay is Off)

3 seconds continuous, Working Cutoff Relay drive unit Measurement
Voltage > 3.0V

164

(Detection)

(When Working Cutoff Relay is On)

10 seconds continuous, Working Cutoff Relay drive current > 6.5 A
(Cancellation)

(When Working Cutoff Relay is On)

3 seconds continuous, Working Cutoff Relay drive current <6.5 A

(Results / Symptoms)

1. Control Function — (Wheel Excavator) In driving mode, attachment hydraulic pilot pressure cut off
failure

(Checking list)

1. CR-47 (#85) — CN-53 (#04) Checking Open/Short

2. CR-47 (#30, #86) — fuse box (#28) Checking Open/Short

(Detection)

(When Power Max Solenoid is Off)

10 seconds continuous, Power Max Solenoid drive unit Measurement
Voltage < 3.0V

(Cancellation)

(When Power Max Solenoid is Off)

3 seconds continuous, Power Max Solenoid drive unit

Measurement Voltage > 3.0V

166

(Detection)

(When Power Max Solenoid is On)

5 seconds continuous, Power Max Solenoid drive current > 4.5 A
(Cancellation)

(When Power Max Solenoid is On)

3 seconds continuous, Power Max Solenoid drive current <4.5 A

(Results / Symptoms)

1. Control Function — Voltage increase operation failure
(Checking list)

1. CN-88 (#1) — CN-53 (#10) Checking Open/Short

2. CN-88 (#2) — fuse box (#34) Checking Open/Short

% Some error codes are not applied to this machine.
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DTC
HCESPN | FMI

Diagnostic Criteria

Application

G

C

W

(Detection)
(When Travel Speed Solenoid is Off)

Voltage < 3.0V
(Cancellation)

(When Travel Speed Solenoid is Off)

Voltage > 3.0V

10 seconds continuous, Travel Speed Solenoid drive unit Measurement

3 seconds continuous, Travel Speed Solenoid drive unit Measurement

4 | (When Parking mode is not)
(Detection)
(When Travel Speed Solenoid is Off)

Voltage < 3.0V
(Cancellation)

167 (When Travel Speed Solenoid is Off)

Voltage > 3.0V

10 seconds continuous, Travel Speed Solenoid drive unit Measurement

3 seconds continuous, Travel Speed Solenoid drive unit Measurement

(Detection)
(When Travel Speed Solenoid is On)

(Cancellation)
(When Travel Speed Solenoid is On)

10 seconds continuous, Travel Speed Solenoid drive current > 4.5 A

3 seconds continuous, Travel Speed Solenoid drive current < 4.5 A

(Results / Symptoms)

1. Control Function —driving in 1/2 transmission operation failure
(Checking list)

1. CN-70 (#2) — 52 (#05) Checking Open/Short

2. CN-70 (#1) — GND Checking Open/Short

% Some error codes are not applied to this machine.
G : General C : Crawler Type W : Wheel Type

5-26




DTC

HCESPN

Diagnostic Criteria
FMI

Application

G

C

W

Monitor — Selecting attachment (breaker / crusher)

(Detection)

(When Attachment Conflux Solenoid is Off)

10 seconds continuous, Attachment Conflux Solenoid drive unit
4 | Measurement Voltage < 3.0V

(Cancellation)

(When Attachment Conflux Solenoid is Off)

3 seconds continuous, Attachment Conflux Solenoid drive unit Measurement
Voltage > 3.0V

(Detection)

(When Attachment Conflux Solenoid is On)

10 seconds continuous, Attachment Conflux Solenoid drive Current > 6.5 A
(Cancellation)

(When Attachment Conflux Solenoid is On)

3 seconds continuous, Attachment Conflux Solenoid drive Current< 6.5 A

(Results / symptoms)

1. Control Function — Option attachment flow control — Joining operation failure
(Eco breaker mode, crusher mode)

(Checking list)

1. CN-237 (#1) — CN-52 (#16) Checking Open/Short

2. CN-237 (#2) — fuse box (#34) Checking Open/Short

(Model Parameter) mounting Arm Regenerating Solenoid

(Detection)

(When Arm Regeneration Solenoid is Off)

10 seconds continuous, Arm Regeneration Solenoid drive unit Measurement
4 | Voltage < 3.0V

(Cancellation)

(When Arm Regeneration Solenoid is Off)

3 seconds continuous, Arm Regeneration Solenoid drive unit Measurement
Voltage > 3.0V

(Detection)

(When Arm Regeneration Solenoid is On)

10 seconds continuous, Arm Regeneration Solenoid drive current > 4.5 A
(Cancellation)

(When Arm Regeneration Solenoid is On)

3 seconds continuous, Arm Regeneration Solenoid drive current <4.5 A

(Results / symptoms)

1. Control Function — Arm regeneration operation failure
(Eco breaker mode, crusher mode)

(Checking list)

1. CN-135 (#1) — CN-52 (#07) Checking Open/Short

2. CN-135 (#2) — fuse box (#33) Checking Open/Short

% Some error codes are not applied to this machine.
G : General C: Crawler Type W : Wheel Type
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DTC

Application

HCESPN

Diagnostic Criteria
FMI G|  C W

Monitor — Selecting attachment (crusher)

(Detection)

(When Attachment Safety Solenoid is Off)

10 seconds continuous, Attachment Safety Solenoid drive unit Measurement
4 | Voltage < 3.0V o
(Cancellation)

(When Attachment Safety Solenoid is Off)

3 seconds continuous, Attachment Safety Solenoid drive unit Measurement
Voltage > 3.0V

171

(Detection)

(When Attachment Safety Solenoid is On)

10 seconds continuous, Attachment Safety Solenoid drive current > 6.5 A
(Cancellation)

(When Attachment Safety Solenoid is On)

3 seconds continuous, Attachment Safety Solenoid drive current< 6.5 A

(Results / Symptoms)

1. Control Function — Option attachment flow control — Option spool pilot pressure cut off failure
(crusher mode)

(Checking list)

1. CN-68 (#1) — CN-53 (#16) Checking Open/Short

2. CN-68 (#2) — fuse box (#28) Checking Open/Short

Monitor — Selecting attachment (breaker / crusher)

(Detection)

(When Breaker Operating Solenoid is Off)

10 seconds continuous, Attachment Safety Solenoid drive unit Measurement
4 | Voltage <3.0V o
(Cancellation)

(When Breaker Operating Solenoid is Off)

3 seconds continuous, Attachment Safety Solenoid drive unit Measurement

Voltage > 3.0V
179 (Detection)
(N.A) (When Breaker Operating Solenoid is On)

10 seconds continuous, Attachment Safety Solenoid drive current > 6.5 A

® (Cancellation) o
(When Breaker Operating Solenoid is On)
3 seconds continuous, Attachment Safety Solenoid drive current <6.5 A
(Results / Symptoms)

1. Control Function — Option attachment flow control — Breaker operation failure (breaker mode)
(Checking list)

1. CN-66 (#1) — CN-52 (#08) Checking Open/Short

2. CN-66 (#2) — fuse box (#40) Checking Open/Short

% Some error codes are not applied to this machine.
G : General C : Crawler Type W : Wheel Type
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DTC

HCESPN

FMI

Diagnostic Criteria

Application

G

C

W

(Model Parameter) mounting Reverse Cooling Fan Solenoid

(Detection)

(When Reverse Cooling Fan Solenoid is Off)

10 seconds continuous, Reverse Cooling Fan Solenoid drive unit
Measurement Voltage < 3.0V

(Cancellation)

(When Reverse Cooling Fan Solenoid is Off)

3 seconds continuous, Reverse Cooling Fan Solenoid drive unit
Measurement Voltage > 3.0V

181

(Detection)

(When Reverse Cooling Fan Solenoid is On)

10 seconds continuous, Reverse Cooling Fan Solenoid drive current > 4.5 A
(Cancellation)

(When Reverse Cooling Fan Solenoid is On)

3 seconds continuous, Reverse Cooling Fan Solenoid drive current <4.5 A

(Results / Symptoms)

1. Control Function — Cooling Fan reverse control operation failure
(Checking list)

1. CN-155 (#1) — CN-52 (#14) Checking Open/Short

2. CN-155 (#2) — fuse box (#18) Checking Open/Short

(Detection)

(When Pump (A) EPPR current is equal or more than 300 mA)
10 seconds continuous, Pump (A) EPPR drive current < 100 mA
(Cancellation)

(When Pump (A) EPPR current is equal or more than 300 mA)

3 seconds continuous, Pump (A) EPPR drive current > 100 mA

188

(Detection)

10 seconds continuous, Pump (A) EPPR drive current > 1.0 A
(Cancellation)

3 seconds continuous, Pump (A) EPPR drive current< 1.0 A

(Results / Symptoms)
1. Control Function — IPC operation failure, Option attachment flow control operation failure
(Checking list)

1. CN-75A (#2) — CN-54 (#27) Checking Open/Short
2. CN-75A (#1) — CN-54 (#02) Checking Open/Short

% Some error codes are not applied to this machine.
G : General

C : Crawler Type W : Wheel Type
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2. Control Function — Pump input horse power control failure, Overload at compensation control

operation failure

(Fuel efficiency/speed performance failure)
(Checking list)

1. CD-44 (#B) — CN-51 (#22) Checking Open/Short
2. CD-44 (#A) — CN-51 (#32) Checking Open/Short
3. CD-44 (#C) — CN-51 (#31) Checking Open/Short

DTC Application
Diagnostic Criteria
HCESPN | FMI G| C W
(Detection)
(When Pump P2 regulator EPPR current is equal or more than 300 mA)
5 10 seconds continuous, Pump P2 regulator EPPR drive current < 100 mA PY
(Cancellation)
(When Pump P2 regulator EPPR current is equal or more than 300 mA)
3 seconds continuous, Pump P2 regulator EPPR drive current > 100 mA
(Detection)
:\182 5 10 seconds continuous, Pump P2 regulator EPPR drive current > 1.0 A PY
(N.A) (Cancellation)
3 seconds continuous, Pump P2 regulator EPPR drive current< 1.0 A
(Results / Symptoms)
1. Control Function — Option attachment flow control operation failure
(Checking list)
1. CN-243 (#2) — CN-54 (#26) Checking Open/Short
2. CN-243 (#1) — CN-54 (#03) Checking Open/Short
HW145
0 | 10 seconds continuous,
Attachment flow control EPPR 1 press. Sensor Measurement Voltage > 5.2V
HW145
1 10 seconds continuous,
0.3v< Attachment flow control EPPR 1 press. Sensor Measurement Voltage < 0.8V
HW145
196 4 | 10 seconds continuous,
(N.A) Attachment flow control EPPR 1 press. Sensor Measurement Voltage < 0.3V
(Results / Symptoms)
1. Control Function — Driving second pump joining function operation failure
(Checking list)
1. CD-33 (#B) — CN-52 (#11) Checking Open/Short
2. CD-33 (#A) — CN-51 (#3) Checking Open/Short
3. CD-33 (#C) — CN-51 (#13) Checking Open/Short
0 | 10seconds continuous, Pump EPPR Press. Sensor Measurement Voltage > 5.2V | @
10 seconds continuous, 0.3V< Pump EPPR Press. Sensor Measurement
1 L
Voltage < 0.8V
4 | 10 seconds continuous, Pump EPPR Press. Sensor Measurement Voltage <0.3V | @
(Results / Symptoms)
1. Monitor — Pump EPPR Press. display failure
200

% Some error codes are not applied to this machine.
G : General
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DTC
HCESPN | FMI

Diagnostic Criteria

Application

G

C

W

(Mounting pressure sensor)
0 | 10 seconds continuous, Boom Cylinder Rod Press. Sensor Measurement
Voltage > 5.2V

(Mounting pressure sensor)
1 | 10 seconds continuous, 0.3V< Boom Cylinder Rod Press. Sensor
Measurement Voltage < 0.8V

(Mounting pressure sensor)
4 | 10 seconds continuous, Boom Cylinder Rod Press. Sensor Measurement
Voltage < 0.3V

205

(Results / Symptoms)

1. Monitor — Boom Cylinder Rod Press. display failure

2. Control Function — Boom floating control operation failure
(Checking list)

1. CD-124 (#B) — CN-51 (#13) Checking Open/Short

2. CD-124 (#A) — CN-51 (#32) Checking Open/Short

3. CD-124 (#C) — CN-51 (#31) Checking Open/Short

Mounting pressure sensor (HCESPN128 or HCESPN 205)

(Detection)

(When Boom Up Floating Solenoid is Off)

10 seconds continuous, Boom Up Floating Solenoid drive unit Measurement
4 | Voltage <3.0V

(Cancellation)

(When Boom Up Floating Solenoid is Off)

3 seconds continuous, Boom Up Floating Solenoid drive unit Measurement
Voltage > 3.0V

(Detection)

(When Boom Up Floating Solenoid is On)

10 seconds continuous, Boom Up Floating Solenoid drive current > 6.5 A
(Cancellation)

(When Boom Up Floating Solenoid is On)

3 seconds continuous, Boom Up Floating Solenoid drive current < 6.5 A

218

(Results / Symptoms)

1. Control Function — Boom floating control operation failure
(Checking list)

1. CD-503 (#1) — CN-53 (#06) Checking Open/Short

2. CD-503 (#2) — fuse (#18) Checking Open/Short

% Some error codes are not applied to this machine.
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DTC

HCESPN | FMI

Diagnostic Criteria

Application

G

C

W

Mounting pressure sensor (HCESPN 128 or 205)
(Detection)

(When Boom Down Pilot Pressure Cutoff Solenoid is Off)
10 seconds continuous,

Boom Down Pilot Pressure Cutoff Solenoid drive unit
Measurement Voltage < 3.0V

(Cancellation)

(When Boom Down Pilot Pressure Cutoff Solenoid is Off)
3 seconds continuous,

Boom Down Pilot Pressure Cutoff Solenoid drive unit
Measurement Voltage > 3.0V

220

(Detection)

(When Boom Down Pilot Pressure Cutoff Solenoid is On)

10 seconds continuous, Boom Down Pilot Pressure Cutoff Solenoid drive
current>6.5 A

(Cancellation)

(When Boom Down Pilot Pressure Cutoff Solenoid is On)

3 seconds continuous, Boom Down Pilot Pressure Cutoff Solenoid drive
current<6.5 A

(Results / Symptoms)

1. Control Function — Boom floating control operation failure
(Checking list)

1. CD-369 (#1) — CN-53 (#08) Checking Open/Short

2. CD-369 (#2) — fuse box (#18) Checking Open/Short

Monitor — Selecting attachment (breaker / crusher)

(Detection)

(When ATT Relief Setting EPPR 1 Current is equal or more than 10 mA)
10 seconds continuous, ATT Relief Setting EPPR 1 drive current =0 mA
(Cancellation)

ATT Relief Setting EPPR 1 Current is equal or more than 10 mA)

3 seconds continuous, ATT Relief Setting EPPR 1 drive current > 10 mA

221

(Detection)

10 seconds continuous, ATT Relief Setting EPPR 1 drive current > 1.0 A
(Cancellation)

3 seconds continuous, ATT Relief Setting EPPR 1 drive current < 1.0 A

(Results / Symptoms)
1. Control Function — Option attachment flow control — P1 relief pressure setting failure
(Checking list)

1. CN-365 (#2) — CN-54 (#17) Checking Open/Short
2. CN-365 (#1) — CN-54 (#09) Checking Open/Short

% Some error codes are not applied to this machine.
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(Cancellation)
3 seconds continuous, ATT Relief Setting EPPR 2 drive current< 1.0 A

DTC Application
Diagnostic Criteria
HCESPN | FMI G| C W
Monitor — Selecting attachment (crusher)
(Detection)
(When ATT Relief Setting EPPR 2 Current is equal or more than 10 mA)
5 | 10 seconds continuous, ATT Relief Setting EPPR 2 drive current = 0 mA o

(Cancellation)
(When ATT Relief Setting EPPR 2 Current is equal or more than 10 mA)
3 seconds continuous, ATT Relief Setting EPPR 2 drive current > 10mA
(Detection)

222 5 10 seconds continuous, ATT Relief Setting EPPR 2 drive current > 1.0 A °

(Results / Symptoms)

1. Control Function — Option attachment flow control — P2 relief pressure setting failure
(Checking list)

1. CN-366 (#2) — CN-54 (#17) Checking Open/Short

2. CN-366 (#1) — CN-54 (#10) Checking Open/Short

3 | 10 seconds continuous, Fuel Level Measurement Voltage > 3.8V o
4 | 10 seconds continuous, Fuel Level Measurement Voltage < 0.3V o
(Results / Symptoms)
301 1. Monitor — Fuel remaining display failure
(Checking list)
1. CD-2 (#2) — CN-51 (#25) Checking Open/Short
2. CD-2 (#1) — CN-51 (#19) Checking Open/Short
(Model Parameter) mounting Fuel Warmer Relay
(Detection)
(When Fuel Warmer Relay is Off)
10 seconds continuous, Fuel Warmer Relay drive unit
4 | Measurement Voltage < 3.0V o
(Cancellation)
(When Fuel Warmer Relay is Off)
3 seconds continuous, Fuel Warmer Relay drive unit
Measurement Voltage > 3.0V
(Detection)
325

(When Fuel Warmer Relay is On)

10 seconds continuous, Fuel Warmer Relay drive current > 4.5 A
(Cancellation)

(When Fuel Warmer Relay is On)

3 seconds continuous, Fuel Warmer Relay drive current <4.5 A

(Results / Symptoms)

1. Control Function — Fuel warmer operation failure
(Checking list)

1. CR-46 (#85) — CN-52 (#13) Checking Open/Short

2. CR-46 (#30, #86) — fuse box (#25) Checking Open/Short

% Some error codes are not applied to this machine.
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DTC Application
Diagnostic Criteria
HCESPN | FMI G| C| W
0 10 seconds continuous, Transmission Oil Press. Sensor Measurement Py
Voltage > 5.2V
1 10 seconds continuous, 0.3V< Transmission Oil Press. Sensor PY
Measurement Voltage < 0.8V
10 seconds continuous, Transmission Oil Press. Sensor Measurement
4 [
Voltage < 0.3V
501 (Results / Symptoms)

1. Monitor — Transmission Qil Press. display failure, Transmission Oil low pressure warning failure
(Checking list)

1. CD-05 (#B) — CN-52 (#26) Checking Open/Short

2. CD-05 (#A) — CN-54 (#32) Checking Open/Short

3. CD-05 (#C) — CN-54 (#31) Checking Open/Short

0 10 seconds continuous, Brake Oil Press. Sensor °

Measurement Voltage > 5.2V

10 seconds continuous, 0.3V< Brake Oil Press. Sensor Measurement

1
Voltage < 0.8V ¢
4 10 seconds continuous, Brake Qil Press. Sensor PY
Measurement Voltage < 0.3V
503 (Results / Symptoms)
1. Monitor — Brake QOil Press. display failure, Brake Oil low pressure warning failure
(Checking list)
1. CD-03 (#B) — CN-52 (#29) Checking Open/Short
2. CD-03 (#A) — CN-51 (#32) Checking Open/Short
3. CD-03 (#C) — CN-51 (#31) Checking Open/Short
10 seconds continuous, Working Brake Press. Sensor Measurement
0 [
Voltage > 5.2V
10 seconds continuous, 0.3V< Working Brake Press. Sensor Measurement
1 [
Voltage < 0.8V
10 seconds continuous, Working Brake Press. Sensor Measurement
4 [
Voltage < 0.3V
505
(Results / Symptoms)

1. Monitor — Working Brake Qil Press. display failure, Working Brake Oil low pressure warning failure
(Checking list)

1. CD-38 (#B) — CN-51 (#30) Checking Open/Short
2. CD-38 (#A) — CN-51 (#32) Checking Open/Short
3. CD-38 (#C) — CN-51 (#31) Checking Open/Short

% Some error codes are not applied to this machine.
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1. Control Function — Traveling Cutoff Relay operation failure
(Checking list)

1. CR-47 (#85) — CN-53 (#04) Checking Open/Short

2. CR-47 (#30, #86) — fuse box (#28) Checking Open/Short

DTC Application
Diagnostic Criteria
HCESPN | FMI G| C W
(Detection)
(When Parking Relay is Off)
10 seconds continuous, Parking Relay drive unit
Measurement Voltage < 3.0V
4 ) o
(Cancellation)
(When Parking Relay is Off)
3 seconds continuous, Parking Relay drive unit
Measurement Voltage > 3.0V
(Detection)
514 (When Parking Relay is On)
5 10 seconds continuous, Parking Relay drive current > 6.5 A PY
(Cancellation)
(When Parking Relay is On)
3 seconds continuous, Parking Relay drive current <6.5 A
(Results / Symptoms)
1. Control Function — Parking Relay operation failure
(Checking list)
1. CR-66 (#85) — CN-53 (#11) Checking Open/Short
2. CR-66 (#30, #86) — fuse box (#30) Checking Open/Short
(Detection)
(When Traveling Cutoff Relay is Off)
10 seconds continuous, Traveling Cutoff Relay drive unit Measurement
4 Voltage < .3.0V PY
(Cancellation)
(When Traveling Cutoff Relay is Off)
3 seconds continuous, Traveling Cutoff Relay drive unit Measurement
Voltage > 3.0V
(Detection)
517 (When Traveling Cutoff Relay is On)
5 10 seconds continuous, Traveling Cutoff Relay drive current > 6.5 A Py
(Cancellation)
(When Traveling Cutoff Relay is On)
3 seconds continuous, Traveling Cutoff Relay drive current < 6.5 A
(Results / Symptoms)

% Some error codes are not applied to this machine.
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DTC

HCESPN

FMI

Diagnostic Criteria

Application

G

C

W

(Detection)

(When Ram Lock Solenoid is Off)

10 seconds continuous, Ram Lock Solenoid drive unit Measurement
Voltage < 3.0V

(Cancellation)

(When Ram Lock Solenoid is Off)

3 seconds continuous, Ram Lock Solenoid drive unit

Measurement Voltag