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MAINTENANCE SAFETY

Never service the Bobcat Compact
Excavator without instructions.

Have good ventilation when
welding or grinding painted parts.
Wear dust mask when grinding
painted parts. Toxic dust and gas
can be produced.

Stop, cool and clean engine of
flammable materials before
checking fluids.
Never service or adjust machine
with the engine running unless
instructed to do so in the
manual.
Avoid contact with leaking
hydraulic fluid or diesel fuel
under pressure. It can penetrate
the skin or eyes.
Never fill fuel tank with engine
running, while smoking, or when
near open flame.

Always lower the bucket and
blade to the ground before doing
any maintenance.
Never modify equipment or add
attachments not approved by
Bobcat Company.

Keep body, jewelry and clothing
away from moving parts, electrical
contact, hot parts and exhaust. 
Wear eye protection to guard from
battery acid, compressed springs,
fluids under pressure and flying
debris when engines are running
or tools are used. Use eye
protections approved for type of
welding.
Keep tailgate closed except for
service. Close and latch tailgate
before operating the excavator.

Vent exhaust to outside when
engine must be run for service.
Exhaust system must be tightly
sealed. Exhaust fumes can kill
without warning.

Cleaning and maintenance are
required daily.

MSW28-0805

Use the correct procedure to lift
and support the excavator.

Lead-acid batteries produce
flammable and explosive gases.
Keep arcs, sparks, flames and
lighted tobacco away from
batteries.
Batteries contain acid which
burns eyes or skin on contact.
Wear protective clothing. If acid
contacts body, flush well with
water. For eye contact flush well
and get immediate medical
attention.

WARNING
Instructions are necessary before operating or servicing machine. Read and
understand the Operation & Maintenance Manual, Operator’s Handbook and
signs (decals) on machine. Follow warnings and instructions in the manuals
when making repairs, adjustments or servicing. Check for correct function after
adjustments, repairs or service. Untrained operators and failure to follow
instructions can cause injury or death. W-2003-0903

Maintenance procedures which are given in the Operation & Maintenance Manual can be performed by the owner/
operator without any specific technical training. Maintenance procedures which are not in the Operation & Maintenance
Manual must be performed ONLY BY QUALIFIED BOBCAT SERVICE PERSONNEL. Always use genuine Bobcat
replacement parts. The Service Safety Training Course is available from your Bobcat dealer.

Safety Alert Symbol: This symbol with a warning statement, means: “Warning, be alert! Your safety is
                                  involved!” Carefully read the message that follows.

B-10731A

CORRECT

B-19964

CORRECT CORRECT

B-19959

B-19965

WRONG WRONG
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FOREWORD
This manual is for the Bobcat excavator mechanic. It provides necessary servicing and adjustment
procedures for the Bobcat excavator and its component parts and systems. Refer to the Operation
& Maintenance Manual for operating instructions, starting procedure, daily checks, etc.

A general inspection of the following items must be made after the excavator has had service or
repair:

FW EXC UC-0508 SM

1. Check that the fold-down
TOPS is in good condition
and is not modified.

9. Check for correct function of
indicator lamps.

2. Check that fold-down TOPS
mounting hardware is
tightened and is Bobcat
approved.

10. Check hydraulic fluid level,
engine oil level and fuel
supply.

3. The seat belt must be
correctly installed, functional
and in good condition.

11. Inspect for fuel, oil or
hydraulic fluid leaks.

4. Machine signs (decals) must
be legible and in the correct
location.

12. Lubricate the excavator.

5. Travel levers, control levers
and foot pedals must return to
neutral.  Check that the pedal
locks are in working order.

13. Check the condition of the
battery and cables.

6. Check for correct function of
the work lights.

14. Inspect the air cleaner for
damage or leaks. Check the
condition of the element.

7. Attachment locking pins must
function correctly and be in
good condition.

15. Check the electrical charging
system.

8. Safety treads must be in good
condition.

16. Check tracks for wear and
tension.  Use only approved
tracks.
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17. Inspect for loose or broken
parts or connections.

20. Check the control console
interlocks for correct function.

18. Check for any field
modification not completed.

21. Check function or condition of 
all equipped options and 
accessories (examples:  
boom light, motion alarm, 
etc.).

19. Operate the machine and
check all functions.

22. Recommend to the owner 
that all necessary corrections 
be made before the machine 
is returned to service.
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SAFETY INSTRUCTIONS

WARNING
Instructions are necessary before operating or
servicing machine. Read and understand the
Operation & Maintenance Manual, Operator’s
Handbook and signs (decals) on machine. Follow
warnings and instructions in the manuals when
making repairs, adjustments or servicing. Check for
correct function after adjustments, repairs or service.
Untrained operators and failure to follow instructions
can cause injury or death.

W-2003-0903

IMPORTANT
This notice identifies procedures which must be
followed to avoid damage to the machine.

I-2019-0284

DANGER
The signal word DANGER on the machine and in the
manuals indicates a hazardous situation which, if not
avoided, will result in death or serious injury.

D-1002-1107

WARNING
The signal word WARNING on the machine and in the
manuals indicates a potentially hazardous situation
which, if not avoided, could result in death or serious
injury.

W-2044-1107

The following publications provide information on the safe
use and maintenance of the Bobcat machine and
attachments:

• The Delivery Report is used to assure that complete
instructions have been given to the new owner and
that the machine is in safe operating condition.

• The Operation & Maintenance Manual delivered with
the machine or attachment contains operating
information as well as routine maintenance and
service procedures. It is a part of the machine and can
be stored in a container provided on the machine.
Replacement Operation & Maintenance Manuals can
be ordered from your Bobcat dealer.

• Machine signs (decals) instruct on the safe operation
and care of your Bobcat machine or attachment. The
signs and their locations are shown in the Operation &
Maintenance Manual. Replacement signs are
available from your Bobcat dealer.

• An Operator’s Handbook fastened to the operator cab.
It’s brief instructions are convenient to the operator.
The handbook is available from your dealer in an
English edition or one of many other languages. See
your Bobcat dealer for more information on translated
versions.

• The AEM Safety Manual delivered with the machine
gives general safety information.

• The Service Manual and Parts Manual are available
from your dealer for use by mechanics to do shop-type
service and repair work.

• The Compact Excavator Operator Training Course is
available through your local dealer or at
www.training.bobcat.com or www.bobcat.com.
This course is intended to provide rules and practices
of correct operation of the Bobcat excavator. The
course is available in English and Spanish versions.

• Service Safety Training Courses are available from
your Bobcat dealer or at www.training.bobcat.com
or www.bobcat.com. They provide information for
safe and correct service procedures.

• The Bobcat compact excavator Safety Video is
available from your Bobcat dealer or at
www.training.bobcat.com or www.bobcat.com.

SI EXC-0308 SM

This symbol with a warning statement means:
“Warning, be alert! Your safety is involved!”
Carefully read the message that follows.

Safety Alert Symbol
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SAFETY INSTRUCTIONS (CONT’D)

The dealer and owner / operator review the recommended
uses of the product when delivered. If the owner / operator
will be using the machine for a different application(s) he
or she must ask the dealer for recommendations on the
new use.

Cutting or drilling concrete containing sand or rock
containing quartz may result in exposure to silica dust. Do
not exceed Permissible Exposure Limits (PEL) to silica
dust as determined by OSHA or other job site Rules and
Regulations. Use a respirator, water spray or other means
to control dust. Silica dust can cause lung disease and is
known to the state of California to cause cancer.

SI EXC-0308 SM
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FIRE PREVENTION

Maintenance

The machine and some attachments have components
that are at high temperatures under normal operating
conditions. The primary source of high temperatures is
the engine and exhaust system. The electrical system, if
damaged or incorrectly maintained, can be a source of
arcs or sparks.

Flammable debris (leaves, straw, etc.) must be removed
regularly. If flammable debris is allowed to accumulate, it
can cause a fire hazard. Clean often to avoid this
accumulation. Flammable debris in the engine
compartment is a potential fire hazard.

The operator’s area, engine compartment and engine
cooling system must be inspected every day and cleaned
if necessary to prevent fire hazards and overheating.

All fuels, most lubricants and some coolants mixtures are
flammable. Flammable fluids that are leaking or spilled
onto hot surfaces or onto electrical components can
cause a fire.

Operation

Do not use the machine where exhaust, arcs, sparks or
hot components can contact flammable material,
explosive dust or gases.

Electrical

Check all electrical wiring and connections for damage.
Keep the battery terminals clean and tight. Repair or
replace any damaged part or wires that are loose or
frayed.

Battery gas can explode and cause serious injury. Use the
procedure in the Operation & Maintenance Manual for
connecting the battery and for jump starting. Do not jump
start or charge a frozen or damaged battery. Keep any
open flames or sparks away from batteries. Do not smoke
in battery charging area.

Hydraulic System

Check hydraulic tubes, hoses and fittings for damage and
leakage. Never use open flame or bare skin to check for
leaks. Hydraulic tubes and hoses must be properly routed
and have adequate support and secure clamps. Tighten
or replace any parts that show leakage.

Always clean fluid spills. Do not use gasoline or diesel fuel
for cleaning parts. Use commercial nonflammable
solvents.

Fueling

Stop the engine and let it cool before adding fuel. No
smoking! Do not refuel a machine near open flames or
sparks. Fill the fuel tank outdoors.

Starting

Do not use ether or starting fluids on any engine that has
glow plugs. These starting aids can cause explosion and
injure you or bystanders.

Use the procedure in the Operation & Maintenance
Manual for connecting the battery and for jump starting.

Spark Arrestor Exhaust System

The spark arrestor exhaust system is designed to control
the emission of hot particles from the engine and exhaust
system, but the muffler and the exhaust gases are still hot.

Check the spark arrestor exhaust system regularly to
make sure it is maintained and working properly. Use the
procedure in the Operation & Maintenance Manual for
cleaning the spark arrestor muffler (if equipped).

SI EXC-0308 SM
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FIRE PREVENTION (CONT’D)

Welding And Grinding

Always clean the machine and attachment, disconnect
the battery, and disconnect the wiring from the Bobcat
controllers before welding. Cover rubber hoses, battery
and all other flammable parts. Keep a fire extinguisher
near the machine when welding.

Have good ventilation when grinding or welding painted
parts. Wear dust mask when grinding painted parts. Toxic
dust or gas can be produced.

Dust generated from repairing nonmetallic parts such as
hoods, fenders or covers can be flammable or explosive.
Repair such components in a well ventilated area away
from open flames or sparks.

Fire Extinguishers

Know where fire extinguishers and first aid kits are located
and how to use them. Inspect the fire extinguisher and
service the fire extinguisher regularly. Obey the
recommendations on the instructions plate.

SI EXC-0308 SM
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SERIAL NUMBER LOCATIONS

Always use the serial number of the excavator when
requesting service information or when ordering parts.

Excavator Serial Number

Figure 1

The excavator serial number plate (Item 1) [Figure 1] is
located on the front left hand corner of the frame.

Explanation of Excavator Serial Number:

Engine Serial Number

Figure 2

The engine serial number plate (Item 1) [Figure 2] is
located on top of the engine.

S20329

S20322

1

XXXX    XXXXX 

Module 2. - Production Sequence
(Series)

Module 1. - Model / Engine
Combination

1. The four-digit Model / Engine Combination Module
number identifies the model number and engine
combination.

2. The five-digit Production Sequence Number identifies
the order in which the excavator is produced.

S20330

1
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DELIVERY REPORT

Figure 3

The Delivery Report items must be explained to the
owner / operator by the dealer. The dealer is to complete
the form and the owner / operator signs the form to
indicate his understanding [Figure 3].

B-16315
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LIFTING AND BLOCKING THE EXCAVATOR

Procedure

WARNING
Unsafe use of the excavator while making rated lifts
could cause serious, potentially fatal injuries or
extensive damage to the machine or nearby property.
Do not let anyone operate the machine unless they've
been properly trained and understand the information
in the Operation and Maintenance Manual.

To lift safely while in Working Mode, the following items
must be evaluated by the operator and the work site crew.

• Condition of ground support.

• Excavator configuration and attachments.

• Weight, lifting height and lifting radius.

• Safe rigging of the load.

• Proper handling of the suspended load.

Tag lines on opposite sides of the load can be very helpful
in keeping a suspended load secure, if they are anchored
safely to control points on the ground.

WARNING
NEVER wrap a tag line around your hands or body.
NEVER rely on tag lines or make rated lifts when wind
gusts are more than 30 mph (48.3 km/hr.). Be
prepared for any wind gust when working with loads
that have a large surface area.

Always engage the Working Mode control on the
Instrument Panel before using the excavator for lifting
work.

WARNING
If you need more information or have any questions
or concerns about safe operating procedures or
working the excavator correctly in a particular
application or in the specific conditions of your
individual operating environment, please consult your
local BOBCAT representative.
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BOBCAT EXCAVATOR IDENTIFICATION

*ROPS,TOPS (Roll Over Protective Structure / Tip Over Protective Structure) as standard equipment. The ROPS/TOPS
meets ISO 3471 and ISO 12117. 
°Several different buckets and other attachments are available from your Bobcat Excavator dealer.

°BUCKET

S20308

BUCKET LINK

ARM

BUCKET 
CYLINDER

ARM 
CYLINDER

TIRE

BOOM 
CYLINDER

BLADE

BOOM

WHEEL 
CHOCKS

* ROPS/TOPS CAB

ENGINE COVER

UPPERSTRUCTURE

STEP
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PRECAUTIONS ON THE USE OF ELECTRONIC CONTROL COMPONENTS

Controller And Wire Harness

Read ["CONTROL SYSTEM" on page 10-20-1] carefully before designing an engine control system comprising the
engine electronic control unit (E-ECU) and other control components in order to ensure correct application of the
components. 

Observe precautions in ["HARNESS" on page 10-30-1] when designing wire harnesses. 

Be sure to perform installation assessment as specified by Bobcat to ensure applicability of the E-ECU and other
control components to the intended machine. 

At the first power-up, the E-ECU is initialized and cannot be used to start the engine. See ["Check for power-up of the E-
ECU" on page 10-20-9] for details.

Be sure to use the E-ECU in conjunction with engines, the type and serial number of which are specified by Bobcat
Failure to do so will result in no assurance that the engine develops the intended performance.

Never use the E-ECU in failure condition (the trouble monitor lamp flashes, as described later). Doing so will result in no
assurance that the engine develops the intended performance and may cause serious damage to the engine. Never
keep running the engine, while the trouble monitor lamp is flashing.

Place the trouble monitor lamp and other indictors so that they are readily visible to personnel.

When replacing the E-ECU, be sure to contact Bobcat in advance. The fuel injection quantity data must be transferred
from the old E-ECU to the new unit. See ["Control Software" on page 10-40-1] for details. If the fuel injection quantity
data is not transferred to the new E-ECU, the engine is not assured to develop the intended performance.

Updating the fuel injection quantity data in the E-ECU requires a Bobcat genuine engine diagnosis tool. See the manual
for the engine diagnosis tool for the maintenance procedure. 

The customer must not perform tasks that are specified to be done by Bobcat, including replacement of the E-ECU,
rewriting or modification of data in the E-ECU and removal of sensors or actuators. Such tasks done by the customer
may be deemed an infringement of exhaust emission control laws and regulations. Bobcat assumes no responsibility for
any loss or damage caused by incompliance with instructions or suggestions in this chapter.
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PRECAUTIONS ON THE USE OF ELECTRONIC CONTROL COMPONENTS (CONT’D)

Fuel Injection Pump

Be sure to perform installation assessment as specified by Bobcat to ensure applicability of the fuel injection pump to
the intended machine. 

Take special precaution on temperature and vibration.Do not expose it to an ambient temperature exceeding 80½C.
Make measurement or adjustment by engine leg for vibration.When vibration displacement exceeds the specified value,
trouble such as hunting and disconnection of wire harness may occur.

Figure 10-10-1

Supply power to the rack position sensor via terminal AVB (E43) of the E-ECU. The rack position sensor may cause
malfunction in surge voltage.

The fuel injection pump requires its specific injection quantity data. When replacing the fuel injection pump, be sure to
use the attached fuel injection quantity data to update the memory in the E-ECU. Failure to do so will result in no
assurance that the engine develops the intended performance.

Updating the fuel injection quantity data in the E-ECU requires a Bobcat genuine engine diagnosis tool. See the manual
for the engine diagnosis tool for the maintenance procedure.

EGR Valve

Be sure to perform installation assessment as specified by Bobcat to ensure applicability of the EGR valve to the
intended machine.

Do not expose EGR valve motor to an ambient temperature exceeding 80½C. Make measurement or adjustment by
engine leg for vibration.

• Rack actuator
• Rack position sensor amplifier

Speed Sensor

Solenoid valve CSD
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PRECAUTIONS ON THE USE OF ELECTRONIC CONTROL COMPONENTS (CONT’D)

Accelerator Sensor

Connect the accelerator sensor according to the recommended connection diagram. Make sure the accelerator sensor
and the E-ECU have a common reference potential (GND potential) as shown in example [A]. If the E-ECU is connected
to a machine controller as shown in example [B] or [C], the difference between the E-ECU and the machine comptroller
in reference potential (V1 V2) may cause excess voltage to be applied to the APS input of the E-ECU or excess current
to flow through GND-A, and result in malfunction or damage.

Figure 10-10-2

Read ["ACCELERATOR SENSOR" on page 10-80-1] carefully before utilizing a Bobcat genuine accelerator sensor in
order to ensure correct use of the sensor.

Be sure to perform installation assessment as specified by Bobcat to ensure applicability of the accelerator sensor to
the intended machine. 

Relay

Be sure to perform installation assessment as specified by Bobcat to ensure applicability of the relay to the intended
machine. 

Machine 
controller 

E35 

E28 

APS 

GND-A 

E38 AVCC 

Machine
controller

Accelerator
sensor E28 GND-A 

E35 APS 

[A] Correct connection 

[B] Incorrect connection

[C] Incorrect connection

E35 APS 

Excess voltage

Excess current 

E-ECU

V1 I1 

V1 I1 

V1 I1 

V2 I2 

V2 I2 V1 ≠ V2 

V1 ≠ V2 

E-ECU

E-ECU
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PRECAUTIONS ON THE USE OF ELECTRONIC CONTROL COMPONENTS (CONT’D)

Engine Diagnosis Tool

Figure 10-10-3

Install the connector shown in [Figure 10-10-3] at a convenient position on the intended machine in order to permit
connection of the Bobcat genuine engine diagnosis tool.

DEUTSCH
DTM06-06S-E007

Mating connector (of the service tool)
DEUTSCH

DTM04-06P-E003

NC

NC

GNDCANL

CANH

Batt.12V
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System Outline

Figure 10-20-1

[Figure 10-20-1] shows the standard electrical connection diagram of the Gen2 Eco-governor.
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System Outline (Cont’d)

The following describes each of the components shown in [Figure 10-20-1]

• Main relay

Not using the key switch allows avoiding a long electrical wiring between the battery and E-ECU terminal VB.
Allows self-holding of the E-ECU power and logging of engine events including faults and running time when the key
switch is off.
A diode contained in the excitation coil prevents reverse current from being applied to the E-ECU or rack actuator in
case of reverse connection of battery terminals.

• Rack actuator relay

Cuts off the power to the actuator to stop the engine when the key switch is turned off, regardless whether or not the
main relay causes self-holding of the E-ECU power.
Cuts off the power to the rack actuator to stop the engine when overspeed is detected.

• Sub relay

By separating engine electrical circuit - which is essential to running engine - from the panel electrical circuit, panel
electrical failure to stop running engine is avoided.
Avoids turning the leaked current to the E-ECU’s terminal IGNS (E7) from panel load, when the key switch is turned
off.
A diode contained in the excitation coil prevents reverse current from being applied to the I/O terminals of the E-
ECU panel in case of reverse connection of battery terminals.

• Starting aid relay

Not using the key switch allows avoiding a long electrical wiring between the battery and starting aid (air heater or
glow plug). As a large current is not flowed to the key switch, the small capacity key switch can be used. 
Enables the E-ECU to provide ON-glow control, simultaneous energization or after heating to the starting aid (air
heater or glow plug).
In the standard electrical connection diagram, both the key switch with a ìglowî position and the key switch without
a ìglowî position (ON-glow key switch) can be used.

• Starter relay

Prevents the starter motor from starting until the rack self-diagnostics on power-on is completed (for approx. 0.7
seconds).
Prevents failure caused by starter overrun.
Limits the starter-on time to prevent failure caused by starter overcranking (optional feature).
Synchronizes the starter operation with the crutch pedal switch position or the like (optional feature).

• Failure lamp

Alerts the operator to a fault occurring in the Eco-governor system or a start of energization of the E-ECU.

• Service tool coupler

By using the engine diagnosis tool, control information and history information in the E-ECU can be checked.These
information is used when troubleshooting is done by the service manual.
Enables maintenance of data, programs, parameters etc. in the E-ECU by using the engine diagnosis tool. These
are required at the time of changing pump and E-ECU in the market.

• Accelerator sensor

In the Eco-governor, there is no mechanical governor like governor lever.Accelerator sensor is required to set the
target engine speed in place of the governor lever. The target speed is in proportion to the accelerator output
voltage. 
If the engine speed is changed stepwise to constant values as in the case of generator engines, a panel switch can
be used to change the engine speed.In such a case, the accelerator sensor is not needed. 
Using CAN communication permits a target engine speed to be specified from the ECU of the intended machine. In
such a case, the accelerator sensor is not needed. 
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System Outline (Cont’d)

• Coolant temperature sensor

Detects the coolant temperature to control CSD for low-temperature start and EGR for exhaust reduction.Using the
Bobcat genuine sensor eliminates the possibility of using other devices in parallel.
By using the coolant temperature sensor, coolant temperature high alarm can be generated.At the time of coolant
temperature high alarm, it’s possible to turn on the alarm lamp (APP-OP2 terminal) and limit the engine operation.
Therefore, the conventional coolant temperature switch (121250-44901) is not featured in the Eco-governor
specification TNV.

• Panel switches and lamps

Enables options of the E-ECU to be used. If optional features are not needed, the panel does not require to be
connected. 

• About a diode to be inserted in alternator terminal IG

The engine may be impossible to stop because the current generated by the alternator flows reversely from
alternator terminal IG to the harness circuit. To avoid such a trouble, you should separate alternator terminal IG
from the rack actuator excitation circuit or insert a diode (marked with an asterisk in [Figure 10-20-1]) into
alternator terminal IG in order to prevent reverse current from the terminal. 
Insertion of diode is not required when the Bobcat genuine alternator (119620-77201, 129423-77200, 119626-
77210, 129612-77290) is used.

When the key switch with a ìglowî position is used in the standard connection diagram, preheat lamp is illuminated both
at ìglowî position and ON (accessory) position.However, when preheated at ìglowî position, it’s not necessary to
preheat again at ON position.
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System Outline (Cont’d)

[Figure 10-20-2] is the referential electrical connection diagram for not using starting aid by the E-ECU.Starting aid
relay is used in the diagram, but if the total length of the starting aid (air heater or glow plug) cable doesnít exceed 5 m,
it is possible to drive the starting aid directly from the key switch.

Figure 10-20-2
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Timing Of The E-ECU

The timing concerning start and end of the E-ECU control at the time of turning on and turning off the key switch of the
Gen2 Eco-governor control system is described in .

Figure 10-20-3
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CONTROL SYSTEM (CONT’D)

E-ECU

Outline

Figure 10-20-4

The specified grommets (119578-91351) and spacers (129927-77680) are installed in the E-ECU.Do not use grommets
and spacers other than the Bobcat specified.Vibrations of the engine or machine could cause malfunction of the E-ECU.

[Figure 10-20-5] shows the connector pin numbers of the E-ECU. Note that the connection diagram in [Figure 10-20-1]
uses the pin numbers with a prefix of "E" as circuit symbols.

Figure 10-20-5

Face side

Left sideRight side

Mating connector

FCI  CMC48pin

Harness unloading direction

Left side: PPI 0001498

Right side: PPI 0001499

41 42

44

46

4847

45

43

10987654321

20191817161514131211

30292827262524232221

40393837363534333231

Circuit symbols: Pin number with prefix "E"
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E-ECU (Cont’d)

Requirement

The table below shows the operating conditions of the E-ECU. 

Precautions:

• Install the E-ECU in a location that is not subject to steam or high-pressure water for cleaning. 

• Install the E-ECU in a location that is well ventilated and not subject to direct sunlight. 

• Install the E-ECU so that the connector faces downward. Failure to do so may trap water in the connector, resulting
in corrosion of connector pins. 

• Do not plug or unplug the connector for at least 6 seconds after the E-ECU is turned on or off. 

• Do not touch connector pins with bare hands. Doing so may corrode or statically charge connector pins, resulting in
damage to electronic components in the E-ECU. 

• Do not force a measuring or testing probe into the female coupler of the connector. Repeated plugging/unplugging
may cause contact failure of connector pins, resulting in malfunction of the E-ECU.

• Ensure no water is trapped inside the coupler when plugging or unplugging the connector. Water inside the coupler
may corrode connector pins, resulting in malfunction of the E-ECU. 

• Avoid plugging/unplugging the connector more than ten times. Repeated plugging/unplugging may cause contact
failure of connector pins, resulting in malfunction of the E-ECU.

• Do not use the ECU that has suffered drop impact. 

• When the machine is used in areas where a cryoprotectant/salt is distributed or near the seashore, the aluminum
case of the E-ECU may corrode, resulting in malfunction of the E-ECU. Use a cover to protect the E-ECU against
salt intrusion. 

Current consumption

The engine control-related components including ECU, rack actuator, EGR valve, CSD, main relay, rack actuator relay,
starter relay, starting aid relay, lamp, and switch require the current consumption of 4.6 [A] in measurement. Among
these, the cold starter such as CSD requires the current consumption of 1A, so select the alternator capacity of 5A for
frequent cold starts or 4A for otherwise.

I/O Requirement
Regulation Rated voltage 12 VDC

Operating ambient temperature -30°C ~ 80°C
Storage ambient temperature -40°C ~ 110 °C

Basic Performance Operating voltage range 10.0 ~ 16.0 VDC
Minimum operating voltage 6.0 VDC Min.

Vibration Severity level To be installed on a place of 45 or lower in severity level
The acceleration, speed, and
displacement of the ECU mount must
conform to the requirements shown to the
right in an overall range of 5 - 1000 Hz.

70.4m/s (rms) Max.
44.6 mm/s (rms) Max.
0.283 mm (rms) Max.
0.800 mm (p.p) Max.

Waterproofness Waterproofness (of connector) JIS D0203 S2 compliant
The ECU must not be installed with its connector facing
upward.
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E-ECU (Cont’d)

Minimum operating voltage

The minimum operating voltage of the E-ECU is 6.0 VDC. Decreasing the E-ECU power supply voltage to less than the
above causes the ECU to stop.  When the power supply voltage is recovered, it restarts from the initial condition.

When the battery voltage decreases to less than 6.0 V repeatedly at compression steps during cranking in cold start
conditions, for example, the engine may not be able to start. To avoid such a trouble, check the battery and E-ECU
power supply for correct voltage. 

[Figure 10-20-6] provides the transition of the E-ECU power supply voltage at engine start.

Figure 10-20-6

Minimum detectable speed

The minimum detectable speed of the engine that can detect E-ECU and fuel injection pump (speed sensor) is set lower

than the minimum cranking speed (average engine speed = 75min-1) required for starting the engine. However, when
the engine speed is reduced at the starting time and not reaching the minimum detectable speed due to having
drastically increased engine start load at the time of extremely low temperature or having the reduced battery capacity
because of deterioration and electrical discharge, the E-ECU may indicate the speed sensor failure.For this case,
increase the starter start current to decrease the engine start load.

Number of start/stop cycles and duration of energization

The E-ECU saves engine logs in the internal EEPROM and updates them every time the power turns off if the power
self-holding feature (described later) is enabled, or at regular intervals if the power self-holding feature is disabled. The
design service life of the E-ECU is therefore dependent on the maximum number of EEPROM write cycles.

The service life of EEPROM is limited to the order of 105 key-on operations if the power self-holding feature is enabled,
or 104 key-on duration hours if the power self-holding feature is disabled.

EEPROM is a nonvolatile storage; data stored in EEPROM is not lost if the E-ECU power turns off.

more than 6.0V

10.0V

ECU supply voltage (VB)

16.0V

cranking

OK

running
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E-ECU (Cont’d)

Safety features

The E-ECU has the following safety features:

• The function called watchdog timer monitors whether the engine control microcomputer program process is working
properly or not.When the microcomputer program failure is detected, the watchdog timer restarts the
microcomputer to help recover the program process.

• The other detector also monitors the engine speed besides the engine control microcomputer. If this detector
detects an overspeed condition of the engine, it turns off the rack actuator relay to cut off the engine. (On overspeed

condition occurs when the engine speed reaches High Idling Speed plus 600 min-1 by default).

• The power supply terminal (VB) of the E-ECU has a zener diode for protection against dump surge. As the rack
actuator and the rack position sensor must be protected by the zener diode, the power lines for these components
should be branched at a point as close to terminal VB as practicable. 

About battery reverse connection

• Battery reverse connection will cause damage to the E-ECU and the rack position sensor. 

• To protect the E-ECU and the rack position sensor against inadvertent reverse connection, main and sub relays
fitted with a reverse connection prevention diode (198461-52950) should be arranged as indicated on the standard
connection diagrams (E3-29927-0041). 

Check for power-up of the E-ECU

The E-ECU is factory set so that the internal EEPROM is reset at the first power-up of the E-ECU. At the power-up,
check for power-up of the E-ECU (EEPROM) as follows: 

• When the trouble monitor lamp illuminates at the first power-up, initialization is complete. The engine cannot be
started in succession to the initialization process. To enable starting the engine, turn off the power to the E-ECU;
then turn on the power again. If the trouble monitor lamp remains off, the harness or the E-ECU is probably out of
order. See “Troubleshooting” for details.

• When the trouble monitor lamp illuminates for two seconds and then goes out after the second power-up, the E-
ECU works normally. If the trouble monitor lamp remains off or flashes, the harness or the E-ECU is probably out of
order. See ìTroubleshootingî for details.
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I/O layout

Figure 10-20-7
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I/O description

I/O Type Pin function/name Symbol No. Description
Input Analog Accelerator position 

sensor
APS E35 Recommended load: Potentiometer (5 kΩ)

Range: 0 ~ 5 V
Accuracy: 512±13 (@2.5 V)
Input resistance: 200 kΩ

Rack position sensor RPS E36 Specified load: Rack position sensor
Range: 0 ~ 5 V
Accuracy after adjustment: 716±2 (@3.5 V/25 ~ 30°C)
Input resistance: 100 kΩ

Coolant temperature
(Unused)

TW E25 Specified load: Thermistor (119254-44910)
Range: -30 ~ 120°C
Accuracy after adjustment: 3°C (@0°C/5.88 kΩ)
Output resistance: 1.5 kΩ

Intake air temperature 
(reserve)

TAIR E26 Specified load: Thermistor (124399-12750)
Range: -30 ~ 120°C
Accuracy: 5°C (@20°C/2.45 kΩ)
Output resistance: 1.5 kΩ

EGR temperature 
(reserve)

TEGR E27 Specified load: Thermistor (not defined)
Range: 0 ~ 200°C
Accuracy: ±5°C (@100°C/1.10kΩ)
Output resistance: 1.5 kΩ

Backup temperature RET E16 Specified load: Thermistor (129927-44900)
Range: -30 ~ 120°C
Accuracy: ±2°C (@20°C/2.45 kΩ)
Accuracy: ±2°C (@110°C/0.1417 kΩ)
Output resistance: 1.5 kΩ

Backup analog
(Optional)

REA N E37 Recommended load: Backup accelerator sensor
Range: 0 ~ 5 V
Accuracy: 512±13 (@2.5 V)
Input resistance: 100 kΩ

Contact Engine start recognition STARTSW E8 Circuit: High side
Pull-down resistance: 1.2 kΩ (10 mA@12 V)

Engine emergency stop SHUDNSW E15 Circuit: High side
Pull-down resistance: 1.2 kΩ (10 mA@12 V) 

Key switch IGNSW E7 Circuit: High side
Pull-down resistance: 1.2 kΩ (10 mA@12 V)

Application input 1 APP-IP1 E24 Circuit: High side
Pull-down resistance: 1.2 kΩ (10 mA@12 V)

Application input 2 APP-IP2 E14 Circuit: Low side
Pull-up resistance: 1.2 kΩ (10 mA@12 V)

Application input 3 APP-IP3 E9 Circuit: Low side
Pull-up resistance: 1.2 kΩ (10 mA@12 V)

Application input 4 APP-IP4 E17 Circuit: Low side
Pull-up resistance: 1.2 kΩ (10 mA@12 V)

Application input 5 APP-IP5 E5 Circuit: Low side
Pull-up resistance: 1.2 kΩ (10 mA@12 V)

Application input 6 APP-IP6 E6 Circuit: Low side
Pull-up resistance: 1.2 kΩ (10 mA@12 V)

Application input 7 APP-IP7 E13 Circuit: Low side
Pull-up resistance: 1.2 kΩ (10 mA@12 V)

Input Pulse Speed input (-) NRPM-GND E18 Specified load: Electromagnetic pickup (158557-
61720)
Range: 10Hz, 0.4Vp-p - 400Hz, 60Vp-p

Speed input (+) NRPM E19

Backup speed sensor RENRPM E10 Circuit: Low side
Pull-up resistance: 1.2 k (10 mA@12 V)
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I/O Type Pin function/name Symbol No. Description
Output Contact Rack actuator RACKSOL E42 Circuit: High side, PWM port

Output: 6.0 A Max. (@12 V)
Main relay MAIN-RLY E34 Circuit: High side

Output: 200mA Max. (@12 V)
Rack actuator relay RACK-RLY E33 Circuit: High side

Output: 200mA Max. (@12 V)
Air heater relay AIRHT-RLY E44 Circuit: Low side

Output: 1.2A Max. (@12 V)
CSD solenoid coil CSD-CL E41 Circuit: Low side

Output: 2.41A Max. (@12 V)
Trouble Monitor Lamp FAIL-LMP E12 Circuit: High side

Output: 300mA Max. (@12 V)
Lamp load: 12 V/3.4 W Max.
Rush current: 12V/3 A-10ms Max.

Preheat lamp PREHT-LMP E23 Circuit: High side
Output: 300mA Max. (@12 V)
Lamp load: 12 V/3.4 W Max.
Rush current: 12V/3 A-10ms Max.

Application output 1 APP-OP1 E20 Circuit: High side
Output: 300mA Max. (@12 V)
Lamp load: 12 V/3.4 W Max.
Rush current: 12V/3 A-10ms Max.
Relay load: 40  Min., 200 mH Max.

Application output 2 APP-OP2 E2 Circuit: High side
Output: 300mA Max. (@12 V)
Lamp load: 12 V/3.4 W Max.
Rush current: 12V/3 A-10ms Max.
Relay load: 40  Min., 200 mH Max.

Pulse Speed monitor NRPM-M E22 Circuit: High side, direct-coupled to speed input
Output: 200mA Max. (@12 V)
ON voltage: 1.5 V Max.
OFF voltage: Load power supply voltage
Output withstand voltage: 200 V

Load factor monitor LOAD-M E32 Circuit: High side, PWM port
Output: 200 mA (@12 V)
ON voltage: 1.5 V Max.
OFF voltage: Load power supply voltage
Output withstand voltage: 200 V

Stepping motor phase A STPM-A E31 Circuit: High side
Output: 1.0A Max. (@12 V)

Stepping motor phase B STPM-B E21 Circuit: High side
Output: 1.0A Max. (@12 V)

Stepping motor phase C STPM-C E11 Circuit: High side
Output: 1.0A Max. (@12 V)

Stepping motor phase D STPM-D E1 Circuit: High side
Output: 1.0A Max. (@12 V)

Com-
muni-
cation

Network CANL CANL E39 ISO 11898 (Ver2.0B), 250/500 kbps
CANH CANH E40
CAN terminator RECA N E30 CAN terminator resistance: 120 

when E30 is coupled to CANL (E39)
Serial RxD1 RxD E3 TTL level

(Disabled)TxD1 TxD E4
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CONTROL SYSTEM (CONT’D)

E-ECU (Cont’d)

Notes:

• The function of each pin is described later. Do not use the pins for other purposes than intended. 

• Serial communication terminal (E3, E4) cannot be used.

• As required, jumper E30 to E39 to activate the CAN terminal resistor. See [See "HARNESS" on page 10-30-1] for
details.

• E25, E26, E27, E29, and E46 are unused terminals.Wiring is not required.

I/O Type Pin function/name Symbol No. Description
Power 
supply

Output Sensor 5V AVCC E38 Voltage: Vcc0.02 V (Vcc = 5.00.1 V) 
Output: 25 mA Max.Sensor GND GND-A E28

Sensor 12V AVB E43 Voltage: Internally coupled to VB
Protection against dump surge

Input Power supply 12V VB E48 Connected to main relay
Power supply GND GND E45 Connected to battery negative terminal
Power GND GND-P E47

Misc. Misc. Boot mode BOOTSW E29 (Disabled)
- - E46
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CONTROL SYSTEM (CONT’D)

Electrical Parts

Part name Functional description Setting
*1

Interchang
eability *2

E-ECU
(Part No.: Model dependant)

Engine control û Non

FO pump
(Part No.: Model dependant)

• Fuel injection - Rack actuator
• Rack position sensor
• Speed sensor
• CSD solenoid

û Non

Coolant temperature sensor
(129927-44900)

Engine control
(Do not use for other purposes than engine control).

û Non

EGR valve (37 kW Min.)
(129927-13900)

Emission control û Non

Alternator
(129423-77200, etc.)

• Battery charging
• Battery low alarm/indication (connection to ECU is optional 

service)
• Reserved speed detection (pin P)

û Yes

Starter
(129900-77010, etc.)

Engine start û Yes

Starting aid
(129915-77050, etc.)

Cold start û Non

Accelerator sensor
(129938-77800)

• Engine target speed direction
• May be omitted for generator applications

*6) Yes

Main relay
(198461-52950)

Power self-holding and battery reverse connection protection û Non

Rack actuator relay
(198461-52950)

• Overspend prevention
• Emergency stop

û Yes

Starter relay
(129927-77920)*4)

• Starter motor start prevention
• Recommended connector: Yazaki 7223-6146-30
Bracket for the above connector:  129927-77910

û Yes

Trouble monitor lamp
(124732-77720)

• E-ECU operation indication (illuminates for 2 sec after power-
on)

• E-ECU trouble indication (illuminates when a problem occurs)
*7) Yes

Sub relay
(198461-52950)

Panel power supply and battery reverse connection protection r Yes

Starting aid relay
(129927-77920, etc.)*4)

• ON-glow control and the like
• Recommended connector: Yazaki 7223-6146-30
• Bracket for the above connector:  129927-77910

Å Yes

Preheat lamp
(Part No.: Non)

ON-glow indication, pre-heat indication r Yes

Oil pressure switch
(119761-39450)

• Oil pressure alarm/indication (actuated when a problem 
occurs)

• Use an alarm lamp or equivalent device too.
û Non

Air cleaner (with sensor)
(129601-12610, etc.)

• Air cleaner blockage alarm/indication (actuated when a 
problem occurs)

• Use an alarm lamp too.

Sensor 
attached on 

user's request
Yes

Oily water separator (with sensor)
(129245-55700 Availability 
pending)

Oily water alarm/indication (actuated when a problem occurs)  Sensor 
attached on 

user's request
Yes

Harness
(129927-91040,129927-91050)

• Electrical part connection
• Engine checker connection (Deutsch DTM connector)

*8) Yes
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Electrical parts (Cont’d)

*1 The electrical part of the Eco-governor system is set as the following:
: Standard part
: Recommended optional part
: Optional part

*2 "Interchangeability" refers to whether or not commercially available parts can be used in place of Bobcat genuine parts. 
Non: Use Bobcat  genuine parts. Otherwise, the intended engine performance will not assured. 
Yes: Commercially available parts can be used.Commercially available parts can be used provided that the parts meet 

requirements specified by BobcatBobcat. 
*3 Shading means that the electrical part or component is specific to the Eco-governor (is not required for a mechanical 

governor). 
*4 Bobcat genuine starting aid relay and starter relay have no mounting bracket.ISO relay connector (Yazaki: 7223-6146-

30) bracket (129927-77910) is set.
*5 The alternator with pin P can be used as a backup speed sensing means, but it cannot be used to start the engine.
*6 E-ECU for generator engine application is not standard equipped with the accelerator sensor. The engine speed can be 

changed using a switch connected to terminals APP-IP3/IP4 of the E-ECU. 
*7 Be sure to locate the trouble monitor lamp so as to be easily visible to the operator. 
*8 The custom development of harness is not conducted.

Part name Functional description Setting
*1

Interchang
eability *2

Key switch
(194215-52110)

• Glow position control
•  ON-glow is optional feature

Å Yes

Fuel feed pump
(119225-52102)

• Fuel feed
• Auto bleeding

û Non

Oil pressure sensor
(119773-91501)

Oil gauge pressure indication r Yes

Coolant temperature sensor
(124250-49351)

Coolant temperature indication r Yes
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CONTROL SYSTEM (CONT’D)

Electrical parts (Cont’d)

The Eco-governor does away with the need for the following electrical parts in the table below that are used for
mechanical governors:

Commercially available electrical parts used instead of Bobcat genuine parts must meet the minimum requirements
specified in the table below. Failure to meet these requirements may affect the engine performance or cause
malfunction of the E-ECU.

Part name Part number Remarks
Coolant temperature switch 121250-44901, etc. Replace when coolant temperature alarm is generated
Safety relay 119802-77200, etc. -
Stop solenoid 119653-77950, etc. -
Timer 129211-77920 1-sec timer for stop solenoid
Relay 119650-77910 -
Diode 119643-66900 -
Timer 128300-77920 15-sec timer for stop solenoid (similar for glow)
QHS controller 129457-77900 In the Eco-governor, starting aid relay is required (similar for glow)

Part name Electrical requirements
Accelerator sensor • Sensor output voltage: 0 ~ 5V (0.7 V Min., and 3.0 V Max. as standard)

• Resistive potentiometer (2.0 kΩ Min.) or thru-hole potentiometer
• When a thru-hole potentiometer is used, its current consumption must not exceed 5 V/10 mA. 
• When the sensor input voltage is lower than 0.2 V or higher than 4.6 V, the sensor is assumed 

to fail. The input voltage therefore recommends to be held within a range of 0.5 ~ 4.0 V (the 
sensor’s operating range is 10 ~ 80% of the actual effective electrical travel). 

Rack actuator relay Contact Normally open (a-contact)
Rated voltage 12 VDC
Rated load current 12 VDC/20 A Min., continuous
Coil current 12 VDC/200 mA or lower
Coil inductance 200 mH Max.
Switching durability 106 times or more
Other features must be compliant with applicable specifications. 

Sub relay

Starter relay Contact Normally open (a-contact)
Rated voltage 12 VDC
Rated load current 12 VDC/40 A Min., 30 sec.
Instantaneous load current 12 VDC/100 A Min..
Coil current 12 VDC/300 mA or lower
Coil inductance 200 mH Max.
Operation delay time 20 ms or lower
Switching durability 106 times or more
Other features must be compliant with applicable specifications. 

Starting aid relay Contact Normally open (a-contact)
Rated voltage 12 VDC
Rated load current 400 W: 12 VDC/40 A Min., 4 min. (@ 30°C)

500 W: 12 VDC/50 A Min., 4 min. (@ 30°C)
800 W: 12 VDC/80 A Min., 4 min. (@ 30°C)
1000 W: 12 VDC/90 A Min., 4 min. (@ 30°C)

Coil current 12 VDC/1.0 A or lower
Coil inductance 200 mH Max.
Switching durability 106 times or more
Other features must be compliant with applicable specifications. 

Trouble monitor lamp Lamp load 12 V-3.4 W Max.
Rush current 12V/3A-10ms Max.Preheat lamp

Harness Must meet the requirements shown on the standard connection diagrams.
(E3-29927-0031, E3-29927-0041)
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Electrical parts (Cont’d)

The fulfillment of the requirements shown in the table above does in no way constitute a warranty by Bobcat of user-
selected commercially available parts.

Part name Electrical requirements
Air cleaner 
(with sensor switch)

Contact Normally open (a-contact)
When connected to E-ECU Max. current 20mA or higher

Min. current 10 mA or lowerOily water separator 
(with sensor switch)
Key switch When the switch is moved from the ON position to the START position, no instantaneous power 

interruption must occur. 
Oil pressure sensor Not to be connected to the E-ECU.
Coolant temperature sensor Not to be connected to the E-ECU.
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CONTROL SYSTEM (CONT’D)

Electrical parts (Cont’d)

Part name

ECU 
connection

Terminal 
number

Requirements

Backup speed sensor RENRPM
(E10)

Output Open connector type
Rated voltage 12 VDC
Max. current 20 mA or higher

Stop switch SHUDNSW 
(E15)

Contact Normally open (a-contact)
NC Optional
Max. current 12 VDC/20 mA or higher
Min. current 12 VDC/10 mA or lower

Load factor monitor LOAD-M
(E32)

Resistive load Pulled up to 12 VDC
Max. current 12 VDC/200 mA or lower
ON voltage 1.5 V Max.
OFF voltage power supply voltage

Speed monitor NRPM-M
(E22)

Coolant temperature alarm lamp
(Eco-mode lamp)
(Speed change indication lamp)

APP-OP2
(E2)

Lamp load 12 VDC/-3.4 W Max.
Rush current 12VDC/3 A-10ms Max.

Block heater relay Contact Normally open (a-contact)
Rated voltage 12 VDC
Rated load current 100V: 115 VAC/4 A Min., continuous

200V: 210 VAC/2 A Min., continuous
Coil current 12 VDC/300 mA or lower
Coil inductance 200 mH Max.
Switching durability 106 times or more
Other features must be compliant with applicable specifications. When the 
block heater is connected to the commercial power supply, observe 
standards and regulations concerning the dielectric withstand voltage and 
insulation resistance of relay contacts. 

Droop switch
Starter enable switch

APP-IP1
(E24)

Contact Normally open (a-contact): standard
Normally closed (b-contact): optional

Max. current 12 VDC/20 mA or higher
Min. current 12 VDC/10 mA or lower

Foot pedal switch (NC) APP-IP7
(E13)

Foot pedal switch (NO) APP-IP2
(E14)

Speed1 switch APP-IP3
(E9)

Speed2 switch
Backup starter enable switch

APP-IP4
(E17)

Optional switch APP-IP5
(E5)

Speed selection enable switch APP-IP6
(E6)
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HARNESS

Harness Connectors

See the standard connection diagram (E3-29927-0041) for harness arrangement. The engine performance has been
varified with the standard harness. If you want to use a harness other than the standard harness, consult the standard
connection diagram for harness design.

The standard harness (E-ECU side: 12997-91040, Power supply side: 129927-91050) is made available, but cannot
supply customized harnesses to individual customers.
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HARNESS (CONT’D)

Harness Connectors (Cont’d)
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HARNESS (CONT’D)

Harness Connectors (Cont’d)
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HARNESS (CONT’D)

Harness Design Requirements

Design and implement the harness according to the following instructions. Neglecting these instructions may affect the
engine performance or result in malfunction of or damage to the E-ECU. See 13 "Electrical System" for wiring of the
battery and starter. See the standard connection diagram (E3-29927-0041) for harness arrangement.

Wiring of the ECU

• Connect GND directly to the battery negative terminal or battery negative terminal cable by single-point grounding. 

• Supply the main relay with power directly from the battery positive terminal using a cable having a length of 4 m or
less. Failure to do so may affect the noise immunity or cold-start resetting process of the E-ECU.

• The total length of the ECU power supply line must not exceed 5 m.

• Avoid common impedance between the power supply circuit of the ECU and that of a large current device such as
the starter or air heater. Otherwise, the E-ECU could be reset at cold start.

• The total length of the rack actuator line must not exceed 10 m.

• Place the branch of the power supply line for the rack actuator and the ERG valve as close to ECU terminal VB as
practicable. Otherwise, transmission noise may be developed.

• Install a reverse connection prevention diode into the main and sub relays or use the Bobcat specified relay
(198461-52950) in order to protect the E-ECU rack position sensor. Otherwise, the E-ECU is damaged at the time
of battery reverse connection.

• Use a twisted-pair cable for the speed sensor. Use a shielded twisted-pair cable for CAN communication.
Otherwise, noise may cause malfunction.

• When using the CAN terminal resistor inside the E-ECU, connect E30 and E39 with a jumper as short as possible. 

• Do not connect to the main relay other loads than the engine parts such as the E-ECU (E48), rack actuator, and
EGR valve. Supply the extended load power supply such as E-ECU external switches and indicator lamps with
power through other circuit. Avoids the malfunction including stopping the engine from the extended load circuit
trouble and turning the leaked current to the E-ECU from the extended load.

• Do not connect to the E-ECU’s IGNSW (E7) terminal other loads than the indicated in [Figure 10-20-1].Turning
current may cause the E-ECU power supply to not shutdown.

• Do not connect 12-volt/3.4-watt or higher lamps directly to the E-ECU.

• The minimum contact capacity of switches directly connecting to the E-ECU must not exceed 10 mA.

• Be sure to locate the trouble monitor lamp so as to be easily visible to the operator.

• Do not connect unintended loads to the coolant temperature sensor of the E-ECU. Doing so may cause CSD or
EGR malfunction and deteriorate durability of the engine.

• When connecting the oil pressure switch (11976-39450) directly to the E-ECU in order to prevent a trouble due to
an abnormal oil pressure, insert a dummy load so as to ensure a 0.1-A or higher contact current, or use an oil
pressure switch with low contact current (124298-39450).

• Do not connect to E-ECU terminals loads other than intended or specified.

Wiring of the starting aid

• The total length of the starting aid (air heater or glow plug) cable must not exceed 5 m.

Key switch

• Select a key switch whose B-to-BR circuit (E-ECU power supply circuit) is not open between the ON and START
positions. An instantaneous power interruption of 1 ms or longer of the E-ECU power supply may cause trouble
including changing the engine speed and hindering the engine from starting.Be noted that the above-mentioned
trouble tends to occur easily to the key switch at cold start.
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Harness Design Requirements (Cont’d)

General

• Observe the cable and fuse requirements specified on the standard connection diagram. 

• Use electric cables whose heat resistance is appropriate to surrounding thermal conditions. 

• Ensure no water is trapped inside the coupler when plugging the connector. 

• Clamp the harness to appropriate structures so as to prevent vibrations. 

• Do not strain the harness clamp. 

• Use joint couplers or butyl tape to ensure waterproofness at joints. 

• Check that no surge current or voltage occurs in normal working conditions or expectedly abnormal conditions. 

• Check that no instantaneous power interruption (6.0 V or lower for 1 ms or more) occurs in normal working
conditions or expectedly abnormal conditions. 

• Do not force a measuring or testing probe into the female coupler of the connector. 

Harness Clamping

A typical harness clamping method is shown in  below:

Figure 10-40-1

Clamp the harness at at least 4 locations as shown in the figure above
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CAN bus termination

As the E-ECU contains a 120 CAN terminator resistor, jumpering RECAN (E30) to CANL (E39) as scheme (b) in .
enables the CAN signal to be terminated.

When the CAN bus is not used by any devices other than the E-ECU, select scheme (b) in  to permit a service tool to be
connected to the terminator.

When the CAN bus is used by any devices other than the E-ECU, configure the harness according to the devices used.

CAN terminator resistor
When the CAN bus is not used by the other devices. Per scheme (b) in 
When the CAN bus is used by the other 
devices.

There are terminator resistor in the other 
devices. Per scheme (a) in 

There are no terminator resistor in the other 
devices. Per scheme (b) in 

ECU

E30

E39

E40

CANL

CANH

CAN

(b) With terminator (standard)

ECU

E30

E39

E40

CANL

CANH

CAN

(a) Without terminator

RECANRECAN
120Ω 120Ω
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Control Software

The functions of the E-ECU software can be divided into the mentioned categories [Figure 10-40-1].

• Driver: Interface between hardware and software

• Diagnostics: Troubleshooting and event logging of the engine and control hardware

• Communication: Data exchange among the checker and other ECU communication features

• Engine control: Control of the engine

• Application: Application interface

Figure 10-40-1

The E-ECU software consists primarily of the following sections:

• Control program: Engine control logic.

• Engine model-specific control map: Torque characteristics and optional settings.

• Individual data: Correction values of fuel injection rate, power output etc.
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CONTROL FUNCTIONS (CONT’D)

Control Software (Cont’d)

The control program and the engine model-specific control map are maintained as prime constituents by engine
models. The individual data is created per each injection pump and engine and maintained as CS data. [Figure 10-40-
2] illustrates constituents of the E-ECU data. 

The control program is common to all engine models and cannot be customized per customers. 

The engine model-specific control map is composed of two areas: the base area (unchangeable) that defines engine
performance including torque characteristics, and the option area that can be customized per customers.

The individual data is injection pump and engine specific and, when the E-ECU is replaced, the data must be copied to
a new E-ECU. When the fuel injection pump is replaced, the E-ECU must be updated according to settings of a new
pump. The individual data are stored on EEPROM. Loading new individual data to EEPROM automatically refreshes
the map from the Flash memory area to the EEPROM area.

Flash memory is a nonvolatile storage, the maximum number of write cycles of which is usually 100, and data stored in
this memory is not lost if the E-ECU power turns off. Flash memory differs from EEPROM in that the former does not
accept write cycles during engine operation while the latter can be written to, irrespective of whether or not the engine
runs. A special device is needed to write data to Flash memory.

Figure 10-40-2

ECU

DATA

Control program
 (common)

Flash memory (ROM)

· Event log

EEPROM

· Base
· Options

Engine model-specific 
control map

Individual data

Flash memory writer
 (factories, service shops)

Service tools
 (market)

· Market correction
  values

Individual data

· Factory correction
  values

Switching
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CONTROL FUNCTIONS (CONT’D)

General

Speed sensor input

Figure 10-40-3

The Eco-governor detects the engine speed with 12 pulsers attached to the camshaft [Figure 10-40-3]. 

Assuming that the frequency of pulses provided by the pulsers is fp [Hz], the engine speed N rpm [min-1] is given by 
item a [Figure 10-40-3].)

Nrpm [min-1] = (fp x 2/12) x 60 = 10 x fp [Hz]

The engine speed fluctuates periodically due to compression and explosion strokes. As to a 4-cylinder engine, 3 pulses
represent cyclic fluctuation for one cylinder. As to a 3-cylinder engine, 4 pulses represent cyclic fluctuation for one
cylinder.

The Eco-governor averages cyclic fluctuations for one cylinder, thus minimizing the effect of cyclic fluctuations in engine
speed and ensuring stable measurement (Item b, [Figure 10-40-3].)

Crank

Cam

12puls/rev

Speed sensor
（magnetic type）

1/T

Nrpm[min-1]

a）Speed signal from pulser
　　Nrpm[min-1] = 10×fp、（fp=1/T）

b）Processing of speed signal for one cylinder
　　・4 Cylinder Engine

1 Cylinder

　　・3 Cylinder Engine

1 Cylinder

12pulse：4 Cylinder

12pulse：3 Cylinder
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CONTROL FUNCTIONS (CONT’D)

General (Cont’d)

Rack position sensor input

The Eco-governor controls the fuel injection quantity by adjusting the rack position of the fuel injection pump. The rack
position is converted into voltage by the rack position sensor, and the voltage signal is applied to E-ECU terminal RPS
and sent to an AD converter. The AD converter converts the input voltage of 0 to 5 volts into an AD value of 0 to 1023.
See [Figure 10-40-4].The Eco-governor controls the maximum and minimum rack positions and calculates the load
factor on the basis of this AD value.

Figure 10-40-4
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CONTROL FUNCTIONS (CONT’D)

General (Cont’d)

Coolant temperature sensor input

The input characteristics of the coolant temperature sensor are shown in [Figure 10-40-5] below. As in the case of the
rack position sensor, the input voltage of 0 to 5 volts is converted into an AD value of 0 to 1023. As is clear from the
figure, the thermistor resistance decreases with increasing temperatures. The measurement error of the coolant
temperature sensor (129927-44900) newly adopted in the Gen2 Eco-governor is approximately ±3°C at 0°C, ±2°C at
20°C, and ±2°C at 110°C. Therefore, the conventional coolant temperature switch (121250-44901, etc.) is not featured
in the Gen2 Eco-governor specification TNV as a standard coolant temperature high alarm function. The E-ECU coverts
the input voltage into temperature by mapping. Connecting a thermistor with different characteristics to the sensor or
connecting an unintended load to the thermistor circuit will affect the relationship between input voltage and
temperature, resulting in failure to perform correct temperature measurement. Do not connect a coolant temperature
sensor other than the genuine sensor to terminal RET (E16 – E28) of the E-ECU.

Figure 10-40-5
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CONTROL FUNCTIONS (CONT’D)

General (Cont’d)

Accelerator sensor input

The Eco-governor uses the input voltage from the accelerator sensor or the input value through CAN communication to
calculate the target engine speed, which is to become the standard of control (the actual engine speed is decided by the
relationship between maximum engine torque and load torque, so it doesnít necessarily match the target engine
speed).

The input voltage from the accelerator sensor is converted into a speed value between the low idling speed and the high
idling speed. See [Figure 10-40-6]. By default, 0.7 V signal is converted into the low idling speed and 3.0V signal into
the high idling speed. Input voltages corresponding to the low and high idling speeds can be adjusted in the range
where the later described accelerator sensor failure cannot be detected.The input voltages can also be selected so that
the gradient of the input voltage line segment between the high and low idling speed points is reversed.

See "Application interface outline" for details on accelerator sensor setting.

If the input voltage from the accelerator sensor is lower than 0.2 V or higher than 4.6 V, the E-ECU detects an
accelerator sensor failure.

Figure 10-40-6
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CONTROL FUNCTIONS (CONT’D)

General (Cont’d)

The E-ECU has detection error on the electrical circuit and hysteresis characteristics on the software for the input
voltage from the accelerator sensor. The total of these is 0.125 V. When the accelerator sensor voltage is used in
default setting (0.7 - 3.0 V), voltage from the accelerator sensor must be in the range of [Figure 10-40-7] at least.

Figure 10-40-7
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CONTROL FUNCTIONS (CONT’D)

General (Cont’d)

Contact input

There are two schemes for contact input of the E-ECU: high-side input and low-side input. See [Figure 10-40-8]. The
contact input of the Eco-governor E-ECU has been designed with the same sink current and source current of 1.0 mA
typ. See [Figure 10-20-7] and [See "I/O description" on page 10-20-11] for the details of the Eco-governor E-ECU
contact input circuit specifications.

Figure 10-40-8

There are two types of switch contacts connected to contact inputs: Normally open (NO) contact and normally closed
(NC) contact.

[Figure 10-40-9] illustrates the voltage levels at the input terminal for the high-side contact input. When the switch turns
on, the input terminal goes high for the switch with NO contact and goes low for the switch with NC contact.

Figure 10-40-9
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CONTROL FUNCTIONS (CONT’D)

General (Cont’d)

[Figure 10-40-10] illustrates the voltage levels at the input terminal for the low-side contact input. When the switch turns
on, the input terminal goes low for the switch with NO contact and goes high for the switch with NC contact.

Figure 10-40-10

Unless otherwise specified, this manual assumes that switches with NO contact are used. This means that turning on
the switch activates the corresponding function. 

Selection of NO switch or NC switch is allowed by using mapping plug-ins. [See "Terminal assignment" on page 10-40-
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VB

1.2k

Contact

input

ECU

Source

10mA

VB

1.2k

Contact

input

ECU

Source

10mA

(a)Normally Open SW input (b)Normally Close SW input

Voltage=High

Voltage=Low

ECU logic=0 ECU logic=1

Voltage=High

Voltage=Low

ECU logic=0 ECU logic=1

SW=OFF(close) SW=ON(open)SW=OFF(open) SW=ON(close)



10-40-10 E55W, E60, E80 Electronic Control System Manual
                                                                                                                                                                                                                          

CONTROL FUNCTIONS (CONT’D)

General (Cont’d)

Contact output

There are two schemes for contact output of the E-ECU: high-side output and low-side output. See [Figure 10-40-11]
and [See "I/O description" on page 10-20-11] for the details of the Eco-governor E-ECU contact output’s sink/source
and allowable current.

In this manual, output transistor ON is referred to as logical "1" and output transistor OFF as logical "0". In the high-side
output scheme, the output terminal goes high when the transistor turns off. In the low-side output scheme, the output
terminal goes low when the transistor turns off.

Figure 10-40-11

Rack actuator output

The rack actuator output is a high side output as shown in [Figure 10-40-12].

The E-ECU adjust the magnitude of current flowing through the rack actuator solenoid by shortening or lengthening the
ON-duration of the output transistor. The rack position of the fuel injection pump varies depending on the magnitude of
current flowing through the rack actuator.

This technique where the ON duration of the transistor is changed to provide current control is called PWM (Pulse Width
Modulation).

Figure 10-40-12
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CONTROL FUNCTIONS (CONT’D)

General (Cont’d)

EGR valve output

The EGR valve output is a high-side output as shown in [Figure 10-40-13]

The EGR valve is driven by a stepping motor. This stepping motor adopts two-phase excitation and requires holding
current to keep the valve stopped. "Two-phase excitation" means that the solenoid is supplied with two-phase current
and "holding current" does that the solenoid is always energized. The motor of the EGR valve is consequently approx.
24 watt (12 watt x 2 phase) heated even while the engine is at rest be warned that touching it could burn you.

The E-ECU turns on or off the output transistors in the sequence shown in [Figure 10-40-13], thereby driving the
solenoids for the stepping motor and opening/closing the EGR valve.

In the EGR valve, the full-close position is 0 step and the full-open position is 54 steps.

Figure 10-40-13
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CONTROL FUNCTIONS (CONT’D)

Engine Control - General

Self-holding of the E-ECU power

The E-ECU saves engine logs including faults and running hours in the internal EEPROM. And it has a power self-
holding feature that allows the power supply to be held until the engine logs are completely saved in EEPROM.

In the E-ECU, the EGR valve is moved to the full-close condition at engine stop to ensure starting the engine start
sequence from the full-close condition. Therefore, the power self-holding feature holds the power supply until the EGR
valve is cutoff completely after the key switch is turned off.

To implement the power self-holding feature, the main relay and the rack actuator relay must be connected as shown in
[Figure 10-20-1].

This feature can also be activated through CAN communication. See “CAN communication specifications” for details.

Start control

The engine start sequence is shown in the figure below. The E-ECU performs rack self-diagnostics directly after power
on. The rack self-diagnostics checks the rack motion alone without turning on the engine. So, the starter relay prevents
the starter motor from starting until the rack self-diagnostics is completed.

Next, when ON-glow control is alive (default), the time of energization of the starting aid relay is adjusted according to
the coolant temperature. The preheat lamp should illuminate while ON-glow control is in progress. 

After ON-glow control is complete, the E-ECU waits until the key switch is moved to the START position. 

When the key switch is moved to START or the engine speed reaches 240 min-1, rack position control on start takes
place to move the rack to a predefined position. 

Having detected that the engine speed reaches 600 min-1, the E-ECU goes to speed control mode. In this mode, the
rack position is controlled so that the engine runs at a speed that matches the speed command from the accelerator. 

When the engine speed is reduced to less than 240 min-1 or the key switch is turned off, the engine will stop.

Figure 10-40-14
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CONTROL FUNCTIONS (CONT’D)

Engine Control - General (Cont’d)

Torque curve and engine regulation

Standard engine torque curves are outlined in [Figure 10-40-15] and [Figure 10-40-16]. The figure is an image. Details
of the curves vary depending on the engine models. When the engine load or speed is changed instantaneously, there
is some delay until the engine speed is set to the specified regulations.

For the Eco-governor, engine regulations are available in the following variations:

• Isochroous
The engine speed is constant, regardless of the load (regulation 0%).

• Virtual droop (torque curve of base engine)
Approx. 7% regulation regardless of the engine speed. 
The engine speed is kept until a torque equivalent to a load factor of approx. 30% is reached, in order that the idling
(non load) speed does not fluctuate even if installation of the engine on a machine causes some power loss. 
Even when virtual droop is active, it is possible that the engine speed does not decrease to lower than the low-idling
speed (optional)

Figure 10-40-15
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CONTROL FUNCTIONS (CONT’D)

Engine Control - General (Cont’d)

Figure 10-40-16

For the NV2 Eco optional engine, torque curve and engine regulation are set to the same specification as a standard
mechanical governor specification engine.

Switching between "isochroous" and "virtual droop" can be done with an external switch or through CAN
communication, while the engine is running. Selection of either one as default is allowed on customer's request.
Whichever is set as default, the high idle speed on application is the high idle speed at droop.

Switching between "isochroous" and "virtual droop" can be done even while the engine is running. Switching between
"isochroous" and "virtual droop" while the engine is running can change the engine speed.

The Isochroous-Virtual droop switching by external switch connection diagram is shown in [Figure 10-40-17].

Figure 10-40-17
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CONTROL FUNCTIONS (CONT’D)

Engine Control - General (Cont’d)

Speed control

The target engine speed is defined by input signals from the accelerator sensor or through CAN communication.
[Figure 10-40-18] shows the flow of defining the target engine speed. Elements and optional settings in the flow will be
described later. 

The accelerator input selection feature allows certain accelerator sensors to be selected as input source among others
depending on the setting and status of accelerator sensors. [See "Accelerator input selection" on page 10-40-22] for
details.

The engine speed selection feature allows the target speed to be changed depending on the status of external switches
APP-IP3/IP4/IP6. [See "Speed selection" on page 10-40-30] for details.

The idling speed up feature allows the low idling speed of the engine to be raised depending on the coolant
temperature. [See "Idling speed up" on page 10-40-39] for details.

The blue and white smoke suppression feature allows the high idling speed of the engine to be reduced depending on
the coolant temperature. [See "Blue and white smoke suppression" on page 10-40-41] for details.

The governor control feature calculates the target engine speed for virtual droop. [See "Torque curve and engine
regulation" on page 10-40-13] for details.

The accelerator filter suppresses fluctuations in target engine speed, minimizing overshoot or undershoot.
[See "Accelerator filter" on page 10-40-42] for details.

The low/high idling speed limiting feature checks if the target engine speed is in the range of the low idling speed to the
high idling speed and adjusts it if required.

Figure 10-40-18
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CONTROL FUNCTIONS (CONT’D)

Engine Control - General (Cont’d)

[Figure 10-40-19] shows the engine speed control block diagram.

• Speed control

The deviation of the actual engine speed (Nrpm) from the target engine speed (Nset) is used to determine the target
rack position (Rset) with PID control. The target rack position is the basis for providing torque limitation or rack motion
delay adjustment for transition control (described later).

• Rack position control

The deviation of the actual rack position (Ract) from the target rack position (Rset) is used to determine the target
current (Iset) with PID control. To check that the control system of the Eco-governor works properly, use the engine
diagnosis tool to make sure that Ract is approximately equal to Rset while the engine is running.

Figure 10-40-19
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CONTROL FUNCTIONS (CONT’D)

Engine Control - General (Cont’d)

Transition control

The Eco-governor delays the rack motion at engine start or during acceleration in order to minimize the emission of
black smoke. See [Figure 10-40-20]. Surplus fuel injection control during acceleration is adopted only in the
supercharged engines.

Figure 10-40-20
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CONTROL FUNCTIONS (CONT’D)

Engine Control - General (Cont’d)

EGR control

The Eco-governor uses an electronic-controlled EGR valve to reduce the emission of NOx from the rated power 37 kW
or more engines.

The EGR valve is driven by a stepping motor. The opening (0 ~ 54 steps) of the EGR valve is adjusted depending on the
engine speed and load factor so as to control recirculation of exhaust gas. [Figure 10-40-21] outlines the relationship
between the number of steps and the flow rate.

The EGR valve does not open when the coolant temperature is lower than 60°C. This is because low temperature
corrosion due to condensation of exhaust gas components must be prevented.

Figure 10-40-21
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CONTROL FUNCTIONS (CONT’D)

Engine Control - General (Cont’d)

CSD control

The fuel injection pump (MP pump) has a CSD valve mechanism that allows the fuel injection timing to advance,
thereby improving the cold start performance of the engine. 

The Eco-governor has a solenoid valve CSD where the CSD can be opened or closed with a solenoid. The E-ECU
opens the CSD valve when the coolant temperature sensor detects that the coolant temperature is 5°C or lower in case
of the NV2 engine and 10°C or lower in case of the NV3 engine at cold start. The CSD stops when the coolant
temperature is 5°C or higher in case of the NV2 engine and 10°C or higher in case of the NV3, or five minutes have
elapsed. Once the CSD is stopped from the actuation state, it doesn’t re-actuate until the temperature is reduced by 5°C
from the above-mentioned actuation stop temperature.

In the Eco-governor, the engine speed is increased 50min-1 in case of the NV2 engine and 75min-1 in case of the NV3
engine during CSD actuation in order to check the CSD actuation.However, the high idling speed isn’t exceeded during
CSD actuation. After the completion of CSD actuation, the engine speed is automatically reduced to the normal speed.

When the idling speed up feature (described later) is used, the added value of the idling speed up speed increase and
the CSD actuation speed increase to the speed command from the accelerator become the target speed.

Target speed = speed command from the accelerator + idling speed up speed increase + the CSD actuation speed
increase. The CSD control action is summarized in the table below.

CSD actuation stop 
temperature

CSD actuation 
maximum time

CSD actuation speed 
increase

NV2 engine 5°C or lower 5 minutes 50min-1

NV3 engine 10°C or lower 5 minutes 75min-1
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CONTROL FUNCTIONS (CONT’D)

Engine Control - General (Cont’d)

Calculation of load factor

The load factor of the engine is determined as a percentage from the rack position at idling (Ridl), maximum rack
position (Rmax), minimum rack position (Rmin) and actual rack position relative to Rmin (Ract) [Figure 10-40-22]. 

The calculated load factor is delivered as a PWM signal from an E-ECU terminal or through CAN communication.

Figure 10-40-22
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Application Interface Outline

Droop selection feature (switching droop-isochroous control)

The Eco-governor can switch the Isochroous control and the virtual droop control by external switch.
By default, when external switch is not connected (when ECUterminal APP-IP1 [E24] is open), it is set that it becomes
the virtual droop control.By option, changing the logic setting of APP-IP1 terminal enables the isochroous control to be
set when external switch isn’t connected.See [Figure 10-40-17] for details.

Isochroous control at low idling

As shown in [Figure 10-40-23], it’s possible to make the engine speed (target speed) not go below the low idling speed
even when virtual droop is selected (optional).

Figure 10-40-23
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CONTROL FUNCTIONS (CONT’D)

Application Interface Outline (Cont’d)

Accelerator input selection

Accelerator sensors are available in three types: standard (analog voltage), backup (analog voltage) and CAN
communication (communication command) types [Figure 10-40-6]. Using accelerator sensor setting flags allows
combined use of these sensors.

In standard mapping (1), the main accelerator sensor is solely used. In generator standard mapping (O), selecting a
contact input can switch the engine speed without the use of accelerator sensors.

In option mapping (2), a higher speed setting is selected from the main accelerator sensor input and the backup sensor
input. If one of the two sensors fails, the other is used to control the engine speed.

In option mapping (3), the engine target speed is commanded via CAN communication.

In option mapping (4), the engine target speed is commanded via CAN communication, and if CAN communication fails,
the main accelerator sensor input is used for engine speed control.

In option mapping (6), the lastly used speed setting is selected from the main accelerator sensor input and the backup
sensor input.
Initially, the main accelerator sensor is prioritized. If one of the two sensors fails, the other is used to control the engine
speed.

When an accelerator sensor failure is detected while the engine is running, either (1) a value immediately before the
failure is used for engine speed control, or (2) a value set in the accelerator sensor failure flag is used for engine speed
control, can be selected.

• A value immediately before the failure is used for engine speed control (standard)
When an accelerator sensor fails while the engine is running, a value immediately before the failure is used for
engine speed control. When an accelerator sensor fails while the engine is at rest, a value set in the accelerator
sensor failure flag is used for engine speed control.

NOTE: When an accelerator sensor fails due to the gradual change of the accelerator sensor value to the
acceleration side, there are cases in which the target speed is held at the high idling speed.Oppositely,
when an accelerator sensor fails due to the gradual change of the accelerator sensor value to the
deceleration side, there are cases in which the target speed is held at the low idling speed.

• The engine runs at a speed determined by the accelerator sensor failure flag (optional). 
The engine always runs at a speed determined by the accelerator sensor failure flag. When an accelerator fails

while the engine is running, the engine target speed changes until the speed setting at the rate of 100min-1/s

(default is 1500min-1 but it can be changed optionally).

NOTE: Depending on the operation conditions, an accelerator sensor failure may cause the engine to
accelerate. Because the speed setting is a target speed, the actual speed is decided by the load factor
of the engine.

The speed determined as an accelerator sensor failure flag can be selected from (1) low idling, (2) 1500min-

1(standard), (3) 1800min-1, and (4) engine stop.
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Application Interface Outline (Cont’d)

The accelerator position sensor input (APS: E35) and the backup analog sensor input (REAN: E37) can be flagged so
that the corresponding sensor types are changed (see table below). These inputs have been flagged so that accelerator
sensor signals (flag setting: 1) and foot pedal signals per SAE J1843 (flag setting: 2 - 4) can be applied. 

When these inputs are open, they must be flagged to 0 to disable sensor failure detection. 

To connect the accelerator position sensor input (APS: E35) and the backup analog sensor input (REAN: E7) to the foot
pedal (flag setting: 2 - 4), APP-IP2: E14 and APP-IP7: E13 must be configured to enable reception of signals from the
foot pedal switch. In addition, APP-IP2: E14 and APP-IP7: E13 must be configured to enable connection with an NO
switch and NC switch respectively. Åi(Set APP-IP2 to NO and APP-IP7 to NC.

Example:

• When ECU terminal setting flag setting = 2, set APP-IP2 to NO and APP-IP7 to NC.

• When ECU terminal setting flag setting = 3, set APP-IP2 to NO.

• When ECU terminal setting flag setting = 4, set APP-IP7 to NC.

When the foot pedal connection is selected, it’s recommended that you set the low idling voltage and the high idling
voltage of ASP terminal and REAN terminal to 1.0 V and 3.5 V. 

Map setting
Main

Accelerator sensor
APS (E35)

Reserve
Accelerator sensor

REAN (E37)

CAN input
(E39, E40) Priority operation

0
(Generator 
standard)

Œ Œ Œ

By the following contact input
• APP-IP6 (E6)
• APP-IP3 (E9)
• APP-IP4 (E17)

1
(Standard) Å Œ Œ -

2 Å Å Œ

• Priority in the high-speed side 
sensor

• Priority in the normal operation 
sensor

3 Œ Œ Å -
4 Å Œ Å Priority in the CAN input

6 Å Å Œ

• Priority in the lastly used sensor 
(initially main)

• Priority in the normal operation 
sensor

ECU terminal setting flag
Connection sensor type

APS: E35 REAN: E37
0(Generator standard) 0(Standard) No connection (failure detection disabled)

1(Standard) 1 Normal accelerator sensor

2 2 Foot pedal (SAE J1843 configuration)
Analog + APP-IP2: NO & APP-IP7:NC)

3 3 Foot pedal (SAE J1843 configuration)
Analog + APP-IP2: NO 

4 4 Foot pedal (SAE J1843 configuration)
Analog + APP-IP7: NC 

- 5 (reserve)
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Application Interface Outline (Cont’d)

[Figure 10-40-24] shows the foot pedal operation and engine speed. When the flag is set to 2, the input voltage at APS
terminal or REAN terminal is effective only when APP-IP2: NO is low and APP-IP7: NC is high. Otherwise, the engine
runs at the voltage input of 0.83 V (when the recommended setting is selected, the engine runs at the low idling speed).

When the flag is set to 3, the input voltage at APS terminal or REAN terminal is effective only when APP-IP2: NO is low.
Otherwise, the engine runs at the voltage input of 0.83 V (when the recommended setting is selected, the engine runs
at the low idling speed). 

When the flag is set to 4, the input voltage at APS terminal or REAN terminal is effective only when APP-IP7: NC is
high. Otherwise, the engine runs at the voltage input of 0.83 V (when the recommended setting is selected, the engine
runs at the low idling speed). 

When 2 foot pedals are connected, it’s necessary to set that APS and REAN donít require the same foot pedal switch.

Example:

• APS: E35 for 3 (APP-IP2 pedal switch), REAN: E37 for 4 (APP-IP7 pedal switch).

• APS: E35 for 4 (APP-IP7 pedal switch), REAN: E37 for 3 (APP-IP2 pedal switch).

Figure 10-40-24
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[Figure 10-40-25] shows the foot pedal failure detection scheme. When either of the following is approved, the sensor
fails.

The E-ECU has an error of ±0.125 V for the following detection voltage.Therefore, be noted that the pedal switch must
switch in between 0.775 V and 0.975 V. 
The operation while the sensor failure is in detection is same as the normal accelerator sensor. 
When the foot pedal is selected, interrupting the E-ECU power supply by turning off the key switch is required to meet
the cancellation condition of sensor failure.In case of the normal acceleration sensor, the sensor failure is automatically
cancelled when the sensor signal is returned to normal.

• As in the case of the acceleration sensor, when the input voltage reaches below 0.2V or above 4.6 V, the sensor
failure is detected

• When APP-IP2: NO becomes high or APP-IP7: NC becomes low and the input voltage is above 1.1 V, the sensor
failure is detected.(depending on the status of the active switch when the flag is set to 3 or 4).

• When APP-IP2: NO becomes low or APP-IP7: NC becomes high and the input voltage is above 0.65 V, the sensor
failure is detected.(depending on the status of the active switch when the flag is set to 3 or 4).

Figure 10-40-25
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Starting aid

Using a standard starting aid relay allows the starting aid (air heater or glow plug) to be controlled as follows. The
starting aid relay permits the E-ECU to check for disconnection or short-circuit. (Standard)

• ON-glow control (standard feature)
When the key switch is moved to the "ON" position, the starting aid relay is automatically energized for a duration
that depends on the coolant temperature. The preheat lamp can be on during energization. (The same feature as
QHS controller 129457-77900. QGS controller 119650-77900 has a two-stage temperature control feature).
The preheat time for ON-glow control differs for an air heater and a glow plug used as the starting aid [Figure 10-
40-26].

• Simultaneous energization (standard feature)
This feature allows energizing the starting aid relay while energizing the starter when the key switch is in the START
position, facilitating cold start. (This feature is the same as provided by QHS controller 129457-77900 and QGS
controller 119650-77900).
When the voltage at the power supply terminal of the E-ECU decreases to 6.5 V, the starting aid relay is de-
energized to prevent the E-ECU from being reset due to "supply voltage low" (the E-ECU is reset when the supply
voltage lowers to 6.0 V).
For reduction of the battery power consumption and voltage drop control of the starter in use, it’s possible to make
the starting aid relay de-energized, but in this case the cold start check with installation of the engine on a machine
is requested.

• After heating (optional feature)
This feature allows the starting aid relay to be energized for 80 seconds after engine start or as long as the coolant
temperature is lower than 10½C, thereby reducing the time required for self-extinguishing of blue and white smoke.
(This feature is the same as provided by QHS controller 129457-77900 except for temperature and time settings.
QGS controller 119650-77900 has no after glow feature). 
The after heating feature is disabled by default to avoid a heavy burden on the battery. Use this feature in due
consideration to the battery charging/discharging cycle.

Figure 10-40-26

NOTE: When the key switch with a ìglowî position is used in the standard connection diagram, preheat lamp is
illuminated for a duration that depends on the coolant temperature, and the starting aid is automatically
energized at the same time. 
However, when the key switch is moved from the OFF position to the ON position to start the engine after
the completion of preheat, preheat lamp is illuminated again. Be noted that it’s not necessary to preheat
again at this time. 
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Starter motor start prevention

When the key switch is turned on, the Eco-governor performs rack self-diagnostics before starting the engine in order to
check the fuel injection pump rack operation. Starter motor staring prevention can be implemented by connecting a
starter relay to the E-ECU. As shown in [Figure 10-40-27], the starter motor start prevention is done by connecting the
E-ECU to the starter relay. 

The starter motor start prevention factor is checked by connecting the engine diagnosis tool to see the prevention factor
flag [See "Logging function" on page 10-40-56].

In addition to rack self-diagnostics, the E-ECU has the following features:

• Safety relay (standard feature)

This feature turns the starter off when the engine speed reaches 675 min-1, and disables the starter to start until the

engine speed decreases to 325 min-1 or less. (This feature is the same as provided by 119802-77200 when the
pulley ratio is 2).

Figure 10-40-27

• Starter disable (optional feature)
This feature turns off the starter when it is energized continuously for 30 seconds, and disables it to be energized for
30 seconds, thereby providing protection to the starter.
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• External switch control (optional feature)
This feature allows the starter to be disabled until an external switch turns on. This can be used for creating a safety
system where the starter cannot start unless a safety pedal is depressed. 
Like[Figure 10-40-28], the external switch can be connected to APP-IP1 terminal (E24: in common use for droop
selection). Also, the starter can be enabled via CAN communication in place of contact input at APP-IP1 terminal.
Furthermore, the starter can also be enabled by the AND of the APP-IP1 contact input and the CAN communication
input. 
When the coexistence of droop selection feature and starter prevention external switch feature is desired, the
external switch can be connected to the APP-IP4 terminal (E17: in common use with SW2), as shown in [Figure
10-40-29]. In this case, the switch input becomes low-side input.
The conditions that enable the starter can be changed using map flags for setting E-ECU applications.

Figure 10-40-28

Figure 10-40-29
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Utilizing features 1 and 2 above permits establishing a remote (auto) start/stop system that can be operated through an
external sequence. See [Figure 10-40-30] for details. In the figure, a machine start recognition signal (E8) is given from
an external control device in place of the key switch.

Figure 10-40-30

The engine run signal goes on at engine start and goes off at engine stop. The start signal must be turned off within 160
seconds as a guideline. Otherwise, the starter tries to start the engine repeatedly in intervals of 30 seconds when the
engine may not be able to start for some reason.
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Speed selection

The Eco-governor has a speed selection feature that allows the engine speed to be changed with external switch
inputs. The speed selection feature includes three modes: (1) Constant speed mode where the engine speed is kept
constant, (2) Constant deceleration mode where the engine speed is reduced from a specified value with a constant
deceleration, and (3) Auto deceleration mode where the engine speed is set to a specified value after a specified time
has elapsed.

The table below shows the relationship between the position of external switches and the engine speed in the three
modes.

Values marked with an asterisk (*1-*4) can be changed by map setting (optional).
Values marked with an asterisk (*2) is used in map as well. 
External switch’s ON/OFF can be commanded via CAN communication. 

Map setting

External switches

Engine speedSpeed selection 
enable

SW (E6)

Speed 1
SW (E9)

Speed 2
SW (E17)

(1) Constant speed
0 or 1
(Standard)

Disabled (OFF) - - Per accelerator command

Enabled (ON)

OFF OFF 1500min-1 *1)

OFF ON Low idling
ON OFF 1800min-1 *2)

ON ON High idling

(2) Constant deceleration
2 or 3
(Optional)

Disabled (OFF) - - Per accelerator command

Enabled (ON)

OFF OFF Deceleration 70%*3)

OFF ON Per accelerator command
ON OFF Deceleration 85%*4)

ON ON Per accelerator command

(3) Auto deceleration
5
(Optional)

Disabled (OFF) - - Per accelerator command

Enabled (ON)

OFF OFF
(delay: 4s *)) Low idling

OFF ON Per accelerator command

ON OFF
(delay: 4s *)) 1800min-1 *2)

ON ON Per accelerator command
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• Constant speed mode

[Figure 10-40-31] shows the connection diagram for constant speed mode. Do not connect the indicator lamp power
supply to the IGNSW (E7) terminal.Turning current from the APP-IP terminal to the IGNSW terminal may cause the E-
ECU power supply to not shutdown.
The indicator lamp can be connected to the APP-OP2 (E2) terminal optionally, but in this case the coolant temperature
alarm indication and block heater control cannot be done [See "Terminal assignment" on page 10-40-51].

Figure 10-40-31

[Figure 10-40-32] shows the operation timing for constant speed mode. The speed selection enable switch (E6) is
available in two types: toggle and momentary.

Figure 10-40-32
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Note: The type of the speed selection enable switch: APP-IP6 (toggle or momentary) is mapped. As a
momentary switch involves the possibility of a fluctuation in engine speed if the E-ECU is reset, it is
recommended to use a toggle switch. 

The input voltage from the accelerator sensor (or the input value through CAN communication) is not depended during
the constant speed mode in operation, and the target speed is fixed.
The speed of constant speed mode of speed1 switch: APP-IP3 and speed2 switch: APP-IP4 can be selected from (1)

speed is set to a specified value1 (standard: 1800min-1), (2) speed is set to a specified value2 (standard: 1500min-1),
(3) low idling, and (4) high idling [See "Terminal assignment" on page 10-40-51].
The speed of specified value1 and value2 can be changed (optional).

• Constant deceleration mode

[Figure 10-40-33] shows the connection diagram for constant deceleration. Do not connect the indicator lamp power
supply to the IGNSW (E7) terminal.Turning current from the APP-IP terminal to the IGNSW terminal may cause the E-
ECU power supply to not shutdown.
The indicator lamp can be connected to the APP-OP2 (E2) terminal optionally, but in this case the coolant temperature
alarm indication and block heater control cannot be done [See "Terminal assignment" on page 10-40-51].

Figure 10-40-33
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[Figure 10-40-34] shows the operation timing for constant decelerationThe speed selection enable switch (E6) is
available in two types: toggle and momentary.

Figure 10-40-34

Note:The type of the speed selection enable switch: APP-IP6 (toggle or momentary) is mapped. As a
momentary switch involves the possibility of a fluctuation in engine speed if the E-ECU is reset, it is
recommended to use a toggle switch. 

As shown in [Figure 10-40-35] the engine target speed in constant deceleration operation is decelerated [See "Speed
selection" on page 10-40-30] for the input voltage from the accelerator sensor (or the input value through CAN
communication).

The before-mentioned indicator lamp (APP-OP2) isn’t illuminated even in deceleration operation when the target speed
is below the deceleration start speed.

Figure 10-40-35

The deceleration ratio of constant deceleration in the APP-IP3 condition can be selected from (1) deceleration ratio1
(standard: 85%), and (2) deceleration ratio2 (standard: 70%).(Speed2 switch is: APP-IP4=OFF [See "Speed selection"
on page 10-40-30] (beginning of this part).

The speed of deceleration ratio1, deceleration ratio2, and deceleration start speed (standard: 1500min-1) can be
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• Auto deceleration mode

[Figure 10-40-36] shows the connection diagram for auto deceleration mode. The indicator lamp is connected to
illuminate when the auto deceleration is permitted. There is no influence in control action even if it’s omitted.

Figure 10-40-36

[Figure 10-40-37] shows the operation timing for auto deceleration mode.

Figure 10-40-37

Deceleration permission switch: when APP-IP6=ON, operation oil pressure switch: APP-IP4=OFF (in non-operational
condition) is continued over 4s, the auto deceleration is affected and the engine target speed is fixed without depending
on the accelerator sensor input voltage (or the input value through CAN communication).

The speed of auto deceleration of speed1 switch: in the APP-IP3 condition can be selected from (1) constant speed1

(standard: 1800min-1), or (2) low idling [See "Speed selection" on page 10-40-30] (beginning of this part).

The speed of constant speed11 in common use with constant speed mode can be changed. The duration of operation
oil pressure switch OFF (standard: 4s) can also be changed (optional).
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Constant speed by the auto deceleration mode can be temporarily released by acceleration use even the operation oil
pressure switch is: APP-IP4=OFF, as shown in [Figure 10-40-38]. The operated accelerator’s target speed is followed
during the deceleration release (optional).

Figure 10-40-38
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High idling limitation feature

When the high idling limitation control is enabled, the Eco-governor has a feature which temporarily reduces the high
idling speed by the external switch input (APP-IP5).

Like [Figure 10-40-39], the maximum target speed can be limited by the accelerator input voltage by connecting the
high idling limitation switch to the APP-IP5 terminal. The switch used can be selected from the following 2types: normal
open type and normal close type.By default, normal open type is set, so the maximum speed is limited when the APP-
IP5 terminal is GND connected.

The speed for high idling limitation can be switched by the condition of high idling limitation speed switch, or droop or
isochroous drives.Also, the settings of the limitation speed can be changed. (The default settings can be switched by

the high idling limitation speed switch condition of 1900min-1 or 1700min-1).

The speed of limitation is the target speed at no load.The actual maximum speed is decided by the size of load.

Figure 10-40-39
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Engine cutoff

Besides the engine stop caused by overload and out of fuel, the factor for stopping the engine is as follows.

The engine stop factor is checked by connecting the engine diagnosis tool to see the stop factor flag [See "Logging
function" on page 10-40-56].

• Method by key switch

When the key switch is turned off and the rack actuator is shut off, the engine is cut off (no stop solenoid is required). 

• Method by SHUDNSW terminal

The engine can also be cut off by turning on terminal SHUDNSW to which an engine stop switch has been
connected. The engine stop switch is available in two types: NC (normally closed) and NO (normally open -
standard). The connection method of the engine stop switch is shown in [Figure 10-40-40]. By default, NO type
switch is set, so if the switch is not connected, it’s possible for the engine to run.

Once the engine stop switch is turned on, the engine stop condition is held; it’s required to turn off the switch in order
to re-start.While the engine stop switch is turned on, it cannot be started with the starter.

The operation by the SHUDNS terminal during the engine stop is summarized in the table at the bottem of this page.

By setting the NC type for the engine stop switch, this feature is suitable for the utilization as a connection port for
immobilizer key; it has high protection to stop the engine drive for disconnection and short of the switch harness, as
shown in [Figure 10-40-41].

Note: Be noted that when the NC type is set for the engine stop switch, the engine cannot run with the switch
circuit unconnected.

• Method by APP-IP7 terminal

By connecting the APP-IP7 terminal to the engine stop 2 switch, the engine can be stopped when the terminal input
is turned on.The engine stop switch is available in two types: NC (normally closed) and NO (normally open -
standard). The connection method of the engine stop switch is shown in [Figure 10-40-41].By default, NO type
switch is set, so if the switch is not connected, it’s possible for the engine to run.

Once the engine stop switch is turned on, the engine stop condition is held; it’s required to turn off the switch in order
to re-start.While the engine stop switch is turned on, it cannot be started with the starter.

Such an engine stop switch can be utilized as a safety switch that stops the engine when the engine cover is opened,
for example. The input signal to the engine stop2 switch can also be given through CAN communication instead of
from terminal APP-IP7. 

The operation by the APP-IP7 terminal during the engine stop is summarized in the table at the bottom of this page.

Terminal
switch CAN input 

stop
Engine stop conditions

[Circuit] Momentary Rack actuator relay Rack Starter Recovery
SHUDNSW High side OK NG OFF Halt Disabled Key off

APP-IP7 Low side OK OK OFF Halt Disabled Key off
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• Control failure

A failure detected by the E-ECU may cause the engine to stop. For details see "Engine/control failure detection"
sections.

Figure 10-40-40

Figure 10-40-41
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Emergency stop feature

By installing the emergency stop switch in either *2 or *3 position of [Figure 10-20-1], the engine can be stopped.

Idling speed up

The feature allows the low idling speed to increase gradually until the coolant reaches a specified temperature, helping
the engine warm up quickly. See the figure below. See [Figure 10-40-42]. In case of the standard engine with the low

idling speed of 600minñ1, this feature is set by default to keep the minimum speed above 1000min-1 to stabilize the
engine speed fluctuation in low temperature with the coolant temperature below 10°C. See [Figure 10-40-43].

As in the case of the before-mentioned CSD actuation speed increase, the speed is increased at the same time.

Target speed = speed command from the accelerator + idling speed up speed increase + the CSD actuation speed
increase.

For example, the target speed becomes 1075min-1 (800+200+75) in case of the NV3 engine with the low idling speed of

800min-1 in the coolant temperature 10°C.

With the setting of the low idling speed above 1000min-1, this feature isn’t required.Be noted that by keeping this feature

effective, the engine speed of the NV2 engine increases to 250min-1; the engine speed of the NV3 increases to 275min-

1 in the coolant temperature below 10, as mentioned before.

Figure 10-40-42
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Figure 10-40-43

By utilizing this feature, the duration in cold conditions can be limited with the optional setting as shown in [Figure 10-
40-44].In this manner, the idling speed up speed can be changed (optional).

Figure 10-40-44
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Blue and white smoke suppression

The feature allows the high idling speed to be limited when the coolant is lower than a prescribed temperature, thus
reducing the time required for vanishing the emission of blue and white smoke in cold start conditions. See [Figure 10-
40-45]. By default, the "blue and white smoke suppression" feature is disabled.

Figure 10-40-45

Blue and white smoke suppression is effective in limiting the time required for vanishing the blue and white smoke for

the engines with the rated speed of 2300min-1 or above by reducing the high idling speed to around 150min-1 in the
coolant temperature below 30°C when optionally set.
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Accelerator filter

The accelerator filter regulates the trade-off between acceleration/deceleration time and overshoot/undershoot during
acceleration or deceleration. This feature is factory set appropriately at Bobcat, but a higher priority may have to be
given to either the reduction of acceleration/deceleration time or the suppression of overshoot/undershoot depending on
the engine applications.

[Figure 10-40-46] shows the effect of the accelerator filter. The accelerator filter delays reaching the engine target
speed, thereby avoiding overshoot and undershot while trading off the speed responsibility of the engine.

By advancing the engine target speed change, the motion responsiveness at the time of engine acceleration/
deceleration can be improved.

When the adjustment requirement is admitted in the engine application test in regard to the stabilization and
responsiveness of engine speed mentioned above, Bobcat makes the adjustment to change the model-specific control
map by this adjustment.

Figure 10-40-46
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Block heater control

This feature allows the block heater to be turned on or off by an external block heater relay as long as the E-ECU power
supply is on. By default, the block heater relay turns on when the coolant temperature decreases to 15°C, and turns off
to disable the block heater when the coolant temperature increases to 50°C. By default, the "block heater control"
feature is disabled. When the “block heater control” feature is enabled, the coolant temperature alarm indication and
block heater control cannot be done [See "Terminal assignment" on page 10-40-51].

[Figure 10-40-47] shows a typical connection diagram for block heater control.

Figure 10-40-47

ECU
APP-OP2(E2)

AC115V/210V

Block heater
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Engine failure detection

The E-ECU accepts the connection of engine failure detection sensors as shown in [Figure 10-40-48] besides
electronic control sensor. Actions to be taken depending on the status of sensors can be programmed. The sensor
status can also be sent via CAN communication. 

In order to take in each sensor signal to the E-ECU, the E-ECU terminal function setting of APP-IP2, APP-IP3, APP-IP5,
and APP-IP6 must be changed.When the sensor connection is enabled by the optional setting, some applications can
no longer be used. [See "Terminal assignment" on page 10-40-51] for details. A failure lamp can be connected to each
sensor as shown in [Figure 10-40-48]. In this case, do not connect the indication lamp to the IGNSW (E7) terminal. See
[Figure 10-40-48].Turning current from the APP-IP terminal to the IGNSW terminal may cause the E-ECU power
supply to not shutdown.

Note: Be sure to connect a lamp or load resistance (120Ω) to the pressure switch so that the contact current
is 100mA or higher for the oil pressure switch (119761-39450, etc.). Due to the impurity of lube oil,
contact failure of oil pressure switch may be caused.

Figure 10-40-48
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Control failure detection

The E-ECU performs various self-diagnostics as shown in the table below.

Diagnostic items are divided into "Always enable", "Default to enable" and "Default to disable" in the table.

• Standard: The failure detected in all specifications.

• Default: The failure that can be disabled by the customer’s setting though the initial detection is enabled.

• Optional: The failure that can be enabled by the customer’s setting though the initial detection is disabled.

No. Item Failure detection 
conditions Operation when failure occurs

Action/
condition for 

recovery
Setting

Lamp
Number 
of flash

1 Coolant tempera-
ture sensor failure

Sensor voltage is 
4.8 V or more, or 
0.2 V or less. 

• Continued operation in the coolant 
temperature condition of 30°C (EGR 
valve is not in operation)

• The same limited operation is performed 
as the EGR vale failure

Key off Always 
enable

4

2 Accelerator sensor 
failure

Sensor voltage is 
4.6 V or more, or 
0.2 V or less. 

[Without optional backup accelerator sensor: 
standard]
• The speed immediately before is held 

(standard)
• The engine operation in 1500min-1*)

[With optional backup accelerator sensor: 
optional]
Select backup accelerator sensor: No 
limitation
Backup accelerator sensor failure: 
• The speed immediately before is held 

(standard)
• The engine operation in 1500min-1*)

Correct failure. Default 5

3 Speed sensor 
failure

Engine start signal 
(E8) is on, but the 
engine speed 
cannot be detected. 

[Without optional backup speed sensor: 
standard]
Engine stop
[With optional backup speed sensor: 
optional]
• Switching backup speed sensor (speed is 

limited to 1800 min-1*)).
• Backup speed sensor failed: Engine 

stops.

Key off Always 
enable

6

When the engine 
speed is reduced 
lower than the rated 
speed 
instantaneously

4 Rack position 
sensor failure

When the rack posi-
tion sensor voltage 
is raised above the 
rated value by rack 
self-diagnostics

The engine operation with output/speed lim-
itation (Rack position control is inactive and 
speed control is active).

Key off Always 
enable

7

When the rack posi-
tion relationship for 
the rack actuator 
output is raised 
above the rated 
value
When the rack posi-
tion relationship for 
the rack actuator 
output is reduced 
below the rated 
value
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No. Item Failure detection 
conditions Operation when failure occurs

Action/
condition for 

recovery
Setting

Lamp
Number 
of flash

5 Rack actuator 
failure

When the rated 
rack doesnít oper-
ate by rack self-
diagnostics

Engine stop Key off Always 
enable

8

When the rack actu-
ator output is raised 
above the rated 
value
When the rack actu-
ator output is 
reduced below the 
rated value
When the engine 
accelerates rapidly 
even with minimum 
rack actuator 
output. 
When engine stalls 
while rack position 
sensor is in failed 
operation. 

6 Overspeed Idling engine speed 
exceeds high idling 
speed + 600 min-1.

Engine stop caused by independent curcuit Key off Always 
enable

9

7 Backup speed 
sensor failure

Engine start signal 
(E8) is on, but the 
engine speed 
cannot be detected. 

• Engine continues to run while main speed 
sensor is used. 

• Main speed sensor failed: Engine stops.

Key off Optional 1-1

When the engine 
speed is reduced 
lower than the rated 
speed 
instantaneously

8 CAN communica-
tion failure

CAN communica-
tion packets cannot 
be received. 

• Last value is retained. 
• Switch to backup sensor 
• The failure isn’t indicated during the 

engine start or the power supply voltage is 
below 10.5 V

Correct failure. Optional 1-2

9 EGR valve failure
(37 kW Min.)

Low status is 
detected even 
through port is off. 

The limited engine operation in output 92% 
and speed 1800min-1

Key off Always 
enable

1-3

High status is 
detected even 
through port is on. 

10 CSD solenoid valve 
failure

High status is 
detected even 
through port is off. 

Engine continues to run with CSD being off. Key off Always 
enable

1-4

Low status is 
detected even 
through port is on. 

11 Starting aid relay 
failure

High status is 
detected even 
through port is off. 

Engine continues to run with starting aid 
relay being off. 

Key off Optional 1-5

Low status is 
detected even 
through port is on. 
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No. Item Failure detection 
conditions Operation when failure occurs

Action/
condition for 

recovery
Setting

Lamp
Number 
of flash

12 Main relay failure ECU power is not 
shut off even 
though main relay is 
off. 

Engine runs normally. Retained until 
correct failure

Default 1-6

13 Rack actuator relay 
failure

Low status is 
detected even 
through port is off. 

Engine stop Key off Always 
enable

1-7

High status is 
detected even 
through port is on. 

14 Backup accelerator 
sensor failure

Sensor voltage is 
4.6 V or more, or 
0.2 V or less. 

Engine continues to run while main acceler-
ator sensor is used. 
Main accelerator sensor failure: 
• The speed immediately before is retained 

(standard)
• The engine operation in 1500min-1*)

Correct failure. Optional 1-8

15 reserve - - - - 1-9
16 Oil pressure switch 

failure
Oil pressure switch 
fails to turn on when 
engine is off. 

Engine runs normally*) Key off Optional 2-1

17 Charge switch 
failure

Charge switch fails 
to turn on when 
engine is off. 

Engine runs normally. Key off Optional 2-2

18 Power supply volt-
age failure

ECU supply voltage 
exceeds 10.0 V.

Engine runs normally. Correct failure. Always 
enable

2-3

ECU supply voltage 
exceeds 16.0 V.

19 Sensor 5V failure Monitoring voltage 
is approx. 0 V.

Engine runs normally. Key off Always 
enable

2-4

Monitoring voltage 
is 4.5 V or less.
Monitoring voltage 
is 5.5 V or more.

20 ECU overheat 
alarm

Detected when 
ECU temperature 
exceeds 105°C*) or 
above
Canceled when 
ECU temperature 
decreases to 
100°C*) or below 
(Optional change is 
possible)

Engine runs normally*) Correct failure. Optional 2-5

21 Oil pressure low Oil pressure switch 
fails to turn off when 
engine is running. 

Engine runs normally*) Correct failure. Optional 3-1

22 Charge failure Charge switch fails 
to turn off when 
engine is running. 

Engine runs normally. Key off Optional 3-2

23 reserve - - - - 3-3
24 Air cleaner block-

age alarm
Air cleaner switch 
turns on.

Engine runs normally*) Key off Optional 3-4

25 Oily water separa-
tor alarm

Oily water separa-
tor switch turns on.

Engine runs normally*) Key off Optional 3-5
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*) The items in which the setting can be changed optionally

When detecting these failures, the E-ECU flashes the trouble monitor lamp to alert the operator to the occurrence of
failure conditions. The trouble monitor lamp will illuminate for 2 sec. when the E-ECU is power on. This allows operator
to check if the E-ECU is supplied with power normally. (The trouble monitor lamp is an essential means for checking or
diagnosing the ECU).

[Figure 10-40-49] shows the flash method of trouble monitor lamp. When accelerator sensor failure (flashing 5 times)
and ERG valve failure (flashing 1 – 3 times) occur, the failure lamp flashes as shown in [Figure 10-40-49]. When two or
more failures have occurred simultaneously, the failure lamp indicates all the failures in order of increasing number of
flashes cyclically.

Figure 10-40-49

No. Item Failure detection 
conditions Operation when failure occurs

Action/
condition for 

recovery
Setting

Lamp
Number 
of flash

26 Coolant tempera-
ture high alarm

Coolant tempera-
ture is 110°C*) or 
higher
Alarm is canceled 
when Coolant tem-
perature decreases 
to 105°C*) or below

Engine runs normally*) Correct failure. Default 3-6

27 ECU failure
[ROM error]

Flash ROM’s
EEPROM check-
sum error.

Engine stop Key off Always 
enable

4-1

28 ECU failure
[EEPROM error]

Reading/Writing 
fails.

Engine runs normally. Key off Always 
enable

4-1

EEPROM suffers 
checksum error.

29 ECU failure
[Sub CPU failure]

ECU fails to com-
municate with sub 
CPU. 

Engine runs normally. Key off Always 
enable

4-1

30 ECU failure
[Mapping error]

Map format is 
invalid.

Engine stop Key off Always 
enable

4-1

31 ECU failure
[ECU temperature 
sensor failure]

Sensor voltage is 
4.6 V or more, or 
1.0 V or less. 

Engine runs normally. Correct failure. Always 
enable

4-1

On repeatedly

Power on

2s

On

Off

3s 0.5s

Upper: 5 times

3s

Accelerator sensor failure

On repeatedly

Power on

2s

On

Off

3s 1.5s 0.5s

Upper: Once Lower: 3 times

3s

ERG valve failure

0.5s
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Connecting the Bobcat genuine engine self-diagnosis tool to the E-ECU as shown [Figure 10-40-50] allows status
monitoring or diagnostic testing as well as the indication of detailed failure information, failure log and freeze frame data.

Failure log indications can include time stamps. The following table lists attribute available for time stamps

See the engine diagnosis tool manual or troubleshooting chart for details.

Figure 10-40-50

Flag Attribute
0 (Standard) Accumulated engine run time

1 Accumulated E-ECU energization time
2 CAN acquision time
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CAN communication

The E-ECU is equipped with a CAN communication port that can be used to communicate with the engine diagnosis
tool and another common use communication port that can be used to communicate with other controller (for the inter-
ECU communication use). The physical layer for CAN communication conforms to ISO 11898 Ver2.0B and uses 29-bit
CAN arbitration ID. Baud rates of 250 kbps (standard) and 500 kbps are available [Figure 10-40-51].

The ECU supports communication protocols conforming to ISO 15765 and KWP 2000 for engine diagnosis tool and
ASE J1939 for inter-ECU communication.

The engine diagnosis tool can perform the engine monitoring/diagnostics/setting.See the manual for the engine
diagnosis tool for details.

For the inter-ECU communication, various control commands including target speed indication can be sent from the
machine ECU to the engine ECU (E-ECU).Also, various information including control conditions such as actual engine
speed and failure codes can be printed from the E-ECU to the machine ECU.The inter-ECU communication is enabled
optionally. See the CAN communication manual for details.

Figure 10-40-51
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&
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Terminal assignment

Each of the E-ECU terminals listed in is assigned multiple functions. The active function for each terminal can be
changed by mapping.

Contact Bobcat for setting change.

*) default is indicated.

Contact input terminal switches are available in two types: NC (normally closed) and NO (normally open). The table
below lists contact input terminals for which a NO or NC switch can be selected. The table below 15 lists contact input
terminals for which a NO or NC switch can be selected.

Terminal 
No.

Terminal 
name

Map setting
0 1 2 3 4

E24 APP-IP1 No setting Droop selection*) Starter enable1 Starter enable1 Reserve
E14 APP-IP2 No setting Reserve *) ñ°àŠSW Reserve Foot pedal NO
E9 APP-IP3 No setting Speed 1*) Charge Reserve Reserve

E17 APP-IP4 No setting Speed 2*) Reserve Reserve Starter enable2

E5 APP-IP5 No setting Reserve Air cleaner *) Reserve High idling 
limitation

E6 APP-IP6 No setting Speed selection 
enable *) 

Oily water 
separator Reserve Reserve

E13 APP-IP7 No setting Reserve Engine stop2 *) High idling 
selection Foot pedal NC

E20 APP-OP1 Starter relay *) Reserve Disabled Disabled Disabled

E2 APP-OP2 Reserve Block heater relay Speed change 
indication lamp

Coolant 
temperature alarm 

lamp *) 
Disabled

Terminal No. Terminal name Default function Default input logic
E24 APP-IP1 Droop selection NC
E14 APP-IP2 Reserve NO
E9 APP-IP3 Speed 1 NO

E17 APP-IP4 Speed 2 NO
E5 APP-IP5 Air cleaner NO
E6 APP-IP6 Speed selection enable NO

E13 APP-IP7 Engine stop2 NO
E15 SHUDNSW Engine stop NO
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The table below lists E-ECU terminals whose functions must be mapped depending on whether or not the specific
devices are connected to the terminals.

 

E16 can also be used as a backup coolant temperature sensor input. When terminal TFO is assigned as a coolant
temperature sensor input as shown in the table below, TFO (E16) must be flagged to 1.

Terminal No. Terminal name Device connected Setting
E35 APS Accelerator sensor 0: No accelerator sensor (Generator standard)

1: Analog sensor (default)
2: Foot pedal + APP-IP2/IP7 switches
3: Foot pedal + APP-IP2 switch
4: Foot pedal + APP-IP2 switch
(See "Accelerator sensor" for details).

E10 RENRPM Backup speed sensor 0: Without backup speed sensor (default)
1: With backup speed sensor (default)

E44 AIRHT-RLY Starting aid relay 0: Starting aid relay failure detection disabled
1: Starting aid relay failure detection enabled (default)

E34 MAIN-RLY Main relay Power supply self-holding feature
0: Disabled
1: Enabled (default)

E37 REAN Backup analog 0: Without accelerator sensor (default)
1: Analog sensor
2: Foot pedal + APP-IP2/IP7 switches
3: Foot pedal + APP-IP2 switch
4: Foot pedal + APP-IP2 switch
(See "Accelerator sensor" for details).

E16 RET Backup coolant temperature 
sensor

0: Non
1: High-accuracy coolant temperature sensor (default)

Flag Input terminal Sensor to be used
Coolant temperature 
sensor selection

0: From TW (E25) terminal Conventional type (119254-44910)
1: From RET (E16) terminal (default) High-accuracy type (129927-44900)
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Operational limitations in failure situations

Operational limitations are applied to the engine when alarms or failures shown in the table on the bottom of this page
occur. These limitations can be changed depending on properties of the machine to which the engine is installed.

The table below  shows mapping flags to be used for limiting the engine operation.

The table below shows alarms and failures at which operational limitations are applied to the engine, and flags for the
limitations.

*1)See "Application interface outline" for details on accelerator sensor setting. The applied speed limit at the time of acceler-
ator sensor failure has the different map from the other failure speed limit, so that the special speed at the time of accel-
erator sensor failure can be set.

*2) shows the number inside. 

Flag setting
Limitation

Speed limit Output limit
6 Engine stop
5 1800min-1 92%
4 1500min-1 92%
3 No limit 92%
2 1800min-1 No limit
1 1500min-1 No limit
0 No limit No limit

No. *2) Failure item Default flag
2 Accelerator sensor failure *1) 1
7 Backup speed sensor activation 2
9 EGR valve failure 5 (Unchangeable)

20 ECU overheat alarm 0
21 Oil pressure low alarm 0
23 Reserve Å|
24 Air cleaner blockage alarm 0
25 Oily water separator alarm 0
26 Coolant temperature alarm 0
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Alarm/failure detection conditions depend on the setting of the flags shown in the table below.

*1) shows the number inside.

Lamp check functional description

All lamps will illuminate for approx. 2 seconds for lamp disconnection check when the E-ECU’s power supply is turned
on (at the time of turning on the key switch). Check the lamp, when lamp isn’t illuminated at the time of turning on the
key switch.

No. *1) Failure item Failure detection conditions
2 Accelerator sensor failure APS terminal function assignment flag
7 Backup speed sensor failure RENRPM terminal function assignment flag
8 CAN communication failure Application function assignment flag
11 Starting aid relay failure Starting aid relay failure detection setting flag
12 Main relay failure Power supply self-holding feature assignment flag
14 Backup accelerator sensor failure REAN terminal function assignment flag
15 Reserve
16 Oil pressure switch failure APP-IP2 terminal function assignment flag
17 Charge switch failure APP-IP3 terminal function assignment flag
20 ECU overheat alarm ECU overheat alarm setting flag
21 Oil pressure low APP-IP2 terminal function assignment flag
22 Charge failure APP-IP3 terminal function assignment flag
23 Reserve Å|
24 Air cleaner blockage alarm APP-IP5 terminal function assignment flag
25 Oily water separator alarm APP-IP6 terminal function assignment flag
26 Coolant temperature high alarm Cool temperature alarm setting flag

Lamp name E-ECU I/O name E-ECU I/O number
Failure lamp FAIL-LMP E12
Preheat lamp PREHT-LAMP E23
Coolant temperature alarm lamp

APP-OP2 E2
Speed change indication lamp
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The Bobcat genuine engine diagnosis tool can perform the E-ECU monitoring/diagnostics/setting of Gen2 Eco-
governor. The engine diagnosis tool function is described in the tool manual. The following is supplementation of some
functions.

Data monitor and logging functions

The table below shows the data that can be monitored/logged. The data that can be monitored/logged by default is
shown in the table below  (17 types of freeze flame data shown in the left half side in the middle). In addition to these 17
items, 8 items can be selected from the 19 items shown in the right half side in the middle of the table below.

*1)The 17 items data recorded by FFD function is also recorded by data logging function.
*2)In the data logging function, 8 types of the optional logging data can be selected and recorded in addition to the 17 FFD 

items.

Freeze flame date (FFD) *1) Optional logging data *2)

I/O Symbol I/O Symbol
1 Standard engine target speed RES 21 Accelerator sensor position APP
2 Final engine target speed ERSF 22 Camshaft speed CMRS
3 Actual engine speed ES 23 Backup speed AUXRSS
4 Target rack position REQRP 24 EGR target opening REVCV
5 Actual rack position ACTRP 25 Maximum rack position RMAX
6 EGR actual opening AEVCV 26 Idling rack position RIDLE
7 Coolant temperature ECT 27 Minimum rack position RMIN
8 Gross engine load factor ELRG 28 Net engine load factor LOAD
9 Engine start recognition ESSS 29 Speed control P gain GCPG
10 Target rack current RCV 30 Speed control I gain GCIG
11 ECU temperature EET 31 Speed control D gain GCDG
12 Battery voltage BV 32 Rack circuit RAC
13 Accumulated engine run time ERH 33 Rack position control conditions RCS
14 Contact input1 DIS1 34 Virtual droop correction amount DCV
15 Contact input2 DIS2 35 Reverse droop correction amount RDCV
16 Contact output1 DOS1 36 Engine acceleration flag EAF
17 Contact output2 DOS2 37 Engine deceleration flag EDF
18 - - 38 Engine stop factor flag ESWS
19 - - 39 Sensor 5V voltage SSV
20 - - 40 - -
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Logging function

The E-ECU saves engine logs inside the internal EEPROM. The Bobcat genuine engine diagnosis tool can indicate
these logs. See the Bobcat engine diagnosis tool instruction manual for details.

The E-ECU saves engine logs in the internal EEPROM by utilizing power supply self-holding feature (default) when the
E-ECU’s power is turned off. When the power supply self-holding feature isn’t used, the logging function data cannot be
guaranteed.

*1) Fixed error indicates coolant temperature high alarm, EGR failure, oil pressure low, and ECU overheat alarm.
*2) See  for details of frequency map.
*3) Selection is possible from accumulated engine run time, ECU total time, and CAN acquisition time (optional) 
*4) See  for details of the subject error recorded in the FFD record
*5) See  for details of the data types included in the FFD
*6) See  for details of engine stop factor.
*7) See  for details of starter motor start prevention factor.

I/O Instruction Record accuracy
Accumulated E-ECU energization Time connected to the E-ECU. Record: 1s unit
Accumulated engine run Time for engine run Record: 1s unit
Accumulated engine run time at alarm 
(total)

Fixed error condition*1) for the engine run time at (deletion 
impossible)

Record: 1s unit

Accumulated engine run time at alarm 
(trip)

Fixed error condition*1) for the engine run time at (deletion 
impossible)

Record: 1s unit

Number of engine start Number for engine run Number of start 
completion: 

Load factor profile Average value of 1-minute engine speed and engine load 
factor in 10 minutes interval is calculated. Calculated corre-
sponding frequency is recorded in the cell of the speed and 
load factor frequency map*2) separately regulated.

Record: 0.167 hour unit
(Indication: 0.2 hour unit)

Error log for each error code, first time of occurrence, latest time of 
occurrence, number of all occurrence and FMI at the latest 
occurrence are recorded.
By default, time of occurrence is engine run time*3)

Number of occurrence: 
maximum 127 times
First time of occurrence: 
0.05 hour
Latest time of occurrence: 
0.05 hour
FMI at the latest 
occurrence

Freeze flame date (FFD) Two-times data ñ 1s and 2s before the error occurrence is 
recorded
Record subject error *4) is 4 items
Number of FFD data *5) is 17 items

10 times
(Disappearance after the 
10th time)

Engine stop factor Engine’s stop factor *6) and accumulated engine run time at 
occurrence are recorded

Latest 50 times

Starter motor start prevention factor Starter’s stop factor *7) and accumulated engine run time at 
occurrence are recorded

Latest 50 times
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CONTROL FUNCTIONS (CONT’D)

Engine Diagnosis Tool Function Outline (Cont’d)

The table below lists the use frequency map of engine speed vs. load factor use.

Note: Frequency is the result of speed and load factor 1-minute average over 10 minutes interval

The table below lists the errors for the FFD record.

The table below lists the engine stop factor and starter motor start prevention factor.

*) At the time of engine stop by the operation flag setting (=6), [See "Operational limitations in failure situations" on page 10-
40-53] 

Engine speed [min-1]
Less than 

1000
Less than 

1200
Less than 

1500
Less than 

1800
Less than 

2000
Less than 

2300
Less than 

2500
More than 

2500
Engine load 
factor [%]

Less than 20% Frequency Frequency Frequency Frequency Frequency Frequency Frequency Frequency
Less than 40% Frequency Frequency Frequency Frequency Frequency Frequency Frequency Frequency
Less than 50% Frequency Frequency Frequency Frequency Frequency Frequency Frequency Frequency
Less than 60% Frequency Frequency Frequency Frequency Frequency Frequency Frequency Frequency
Less than 70% Frequency Frequency Frequency Frequency Frequency Frequency Frequency Frequency
Less than 80% Frequency Frequency Frequency Frequency Frequency Frequency Frequency Frequency
Less than 90% Frequency Frequency Frequency Frequency Frequency Frequency Frequency Frequency
More than 90% Frequency Frequency Frequency Frequency Frequency Frequency Frequency Frequency

Item DTC code
Engine overspeed P0219
Rack position sensor failure P1202, P1203
Rack actuator failure P1211, P1212, P1213
Rack actuator relay failure P1222, P1223

Engine stop factor flag Starter motor start prevention factor flag
Factor Flag position Factor Flag position

Engine stall bit0 Safety relay function bit0
Key switch bit1 In rack self-diagnosis bit1
Engine stop switch (E15) bit2 External switch (E24, E17) bit2
Engine stop2 switch (E13) bit3 Immobilizer (CAN message) bit3
Speed sensor failure bit4 Control for duration of energization bit4
Rack actuator system failure bit5 ICAN message bit5
E-ECU trouble - ROM bit6 Engine stop switch (E15, E13) bit6
Engine overspeed bit7 Key switch off bit7
E-ECU trouble - MAP bit8 Rack self-diagnosis defection bit8
Engine run at failure flag *) bit9 E-ECU trouble bit9

In EEPROM initialization bit10 Engine overspeed
Engine run at failure flag *) bit10

E-ECU trouble - EEPROM bit11 In performing service maintenance bit11
ICAN message bit12 E-ECU trouble - EEPROM bit12
- bit13 Rack actuator system failure bit13
- bit14 - bit14
- bit15 - bit15
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CONTROL FUNCTIONS (CONT’D)

Engine Diagnosis Tool Function Outline (Cont’d)

Tuning function

Tuning at the time of machine installation is possible for the E-ECU’s engine control. In this kind of tuning is basically not
needed. However, only when Bobcat judges the necessity of the matching with the machine, it will be implemented by
Bobcat.

This tuning is done by the engine diagnosis tool to change the EEPROM data on each individual E-ECU. Therefore,
changing the E-ECU’s engine model-specific control map is required in order to apply to the mass-produced engines.

The table below lists the tuning function outline.

I/O Instruction
1 Start degradation measure-

ment control
This adjustment is used to increase the start injection amount provisionally from the 
engine diagnosis tool for testing, when the start is reduced due to the wear out of fuel 
injection pump plunger.

2 Accelerator filter change The adjustment is used to change the responsiveness of target engine speed for testing, 
when there is a problem in engine speed control of the Eco-governor. See Accelerator 
filter (P.10-40-42) for details.

3 Governor gain simple 
adjustment

The adjustment is used to change the control gain of engine speed control for testing, 
when there is a problem in engine speed control of the Eco-governor.

4 Rack position control 
adjustment

If the engine vibration mount is inappropriate, there are cases in which the engine vibra-
tion may influence the rack position control. The adjustment is used to change the control 
gain of rack position control for testing, when there is a problem in engine speed control 
of the Eco-governor.
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FUEL INJECTION PUMP

At the time of harness creation, watch for the polarity of rack actuator solenoid and speed sensor.

[CSD solenoid]

Mating connector

Yazaki

(7323-7414-40)

Terminal: Gold plating

[Rack actuator]

Mating connector

Yazaki

(7283-8850-30)

Terminal: Gold plating

[Speed sensor]

Mating connector

Sumitomo Wiring Systems

Housing: 6189-0552

Retainer: 6918-1260

Terminal: Gold plating

Terminal polarity

Sol-H : to VB

Sol-L : E42

NC

GND-A : E28

AVB : E43

RPS : E36

NRPM-GND : E18

NRPM : E19
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COOLANT TEMPERATURE SENSOR

The coolant temperature sensor comprises a thermister and provides control to the Eco-governor.

Mating connector

   Tyco Electronics AMP

   Housing: 178390-2

   Reset contact: 171662-5

   Rubber plug: 172888-2

   Terminal: Gold plating
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EGR VALVE

Connector pin arrangement

Mating connector:
 Sumitomo
 6195-0021 or equivalent

Mating connector: 
  Sumitomo 6195-0021 or equivalent

Drain hole (φ7)
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ACCELERATOR SENSOR

The Eco-governor has no governor lever unlike a mechanical governor and requires an accelerator sensor to set the
engine speed. Use a Bobcat standard accelerator sensor [Figure 10-80-1] or equivalent. See [Figure 10-10-2], [See
"Electrical Parts" on page 10-20-14], [See "Accelerator input selection" on page 10-40-22] for general requirements on
accelerator.

Constant speed engines for generators may require no accelerator sensor. Contact Bobcat for details.

Figure 10-80-1

57°
Low idling(0.5V)

High idling(3.0V)

Operation range position

(3.65V~4.35V)

Mating connector

6189-0780

(Sumitomo Wiring Systems)

Terminal: Gold plating

OUTPUT

APS(E5)
B

INPUT

AVCC(E38)
C

GND

GND-A(E28)
A

WiringTerminal
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ACCELERATOR SENSOR (CONT’D)

Installation Requirements Of The Bobcat Standard Accelerator Sensor

• Waterproofness

In order to avoid water suction, water infiltration, and terminal corrosion, watch out for the following:

• Ensure no water is trapped inside the sensor axis or connector of the sensor.

• Install the sensor in such an area that is not subject to steam or high-pressure water for cleaning.

• Do not strain the harness. Doing so may damage waterproof seals, causing water to intrude into the harness.

• To protect against vibrations

To prevent abrasion or deterioration of potentiometer resistance elements and disconnection of the harness, observe
the following:

• Install the sensor in such an area that is not subject to vibration of more than 2.4 Grms (5 to 1000 Hz in all
directions).

• Install the sensor so that no resonance is produced.

• Install the sensor so that the sensor lever arm does not suffer vibration due to vibrations of the accelerator lever or
wire cable (secure the accelerator lever and wire cable to the same member, for example).
Ensure the fluctuation in output voltage of the accelerator sensor due to vibrations falls within a range of 1.6 mVp-p
or less.

• To protect against noise

In order to prevent voltage fluctuation, watch out for the following:

• Ensure the cable length between the E-ECU and the accelerator sensor does not exceed 5 m. 

• Do not lay the cable near noise sources such as large power devices. If it is inevitable to install the cable near noise
sources, use a twisted or shielded cable. 

• Ensure the fluctuation in output voltage falls within a range of 50 mVp-p or less. 

• Others

• Do not use sensors that have suffered drop impact or visible damage. 

Rated voltage 5 VDC 0.01 V

Part Number 129938-77800

Total resistance (sensor alone) 5 ± 1.5kΩ

Working temperature range (sensor alone) -30°C ∼ 110°C

Storage temperature range (sensor alone) -40°C ∼ 130°C
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RELAYS

Main Relay

The main relay provides power to the E-ECU, rack actuator, EGR valve etc. It contains a diode that prevents contact
operation in case of reverse connection of the excitation coil. See [Figure 10-20-1] for electrical connection of the
starting aid relay.

Figure 10-90-1

  

Rack Actuator Relay

The rack actuator relay provides power to the rack actuator. The standard sub relay is the same as the main relay. It also
contains a diode that prevents contact operation in case of reverse connection of the excitation coil. But this diode is not
necessarily required for the rack actuator relay. See [Figure 10-20-1] for electrical connection of the starting aid relay.

Sub Relay

The sub relay provides power to the trouble monitor lamp on the panel or external switches. The standard sub relay is
the same as the main relay. It contains a diode that prevents contact operation in case of reverse connection of the
excitation coil. See [Figure 10-20-1] for electrical connection of the starting aid relay.

Part Number 198461-52950
Coil rated voltage 12 VDC
Rated excitation current 150mA
Contact type c-contact
Contact rated voltage 12 VDC
Contact rated current 20 A continuous/100a-0.1s

[+]

[-]

BOTTOM VIEW

31.2 19.4

28

40

59

12

4

14 φ6.6 Hole

0.
8 5.

5

28.4

18

6

Applicable coupler: Sumitomo 6020-6161 or equivalent
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RELAYS (CONT’D)

Starter Relay

The starter relay controls power to terminal S of the starter. See [Figure 10-20-1] for electrical connection of the
starting aid relay.

This starter relay is applicable to 12 VDC/2.3 kW starters (129900-77010, 129910-77022) and 12 VDC/3.0 kW starter
(129940-77010). Contact Bobcat for confirmation on application for the other starters. 

Figure 10-90-2

25
.5

15
.0

5.
8

11
.04.
0

4.
0

0.
5

26.5

17.9

8.4 2.6

4-?1 2-6.3

2.0

22.0

2-9.5

16
.8

8.
4

3.
0

7.0

1.
2

0.
8

Plane A

Fixed with epoxy resin

Connection diagram
(Bottom view)

[ISO mini-relay]
Mating connector: Yazaki

7223-6146-30 or equivalent
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RELAYS (CONT’D)

Starter Relay (Cont’d)

As ISO relays have no bracket, a metal bracket compatible with the mating connector (Yazaki 7223-6146-30) is
available [Figure 10-90-3].

Figure 10-90-3

Part Number 129927-77920
Coil rated voltage 12 VDC
Rated excitation current 117mA
Contact type a-contact
Contact rated voltage 12 VDC
Contact rated current 70A
Operation delay time 15ms Max.
Recovery delay time 15ms Max.

Detail of B
Section C-C

Section A-A
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RELAYS (CONT’D)

Starting Aid Relay

The starting aid relay controls power to the air heater or glow plug. See [Figure 10-20-1] for electrical connection of the
starting aid relay. Three types of starting aid relays are available depending on the load capacity.

For 400 W air heater (glow plug)

Figure 10-90-4

As ISO relays have no bracket, a metal bracket compatible with the mating connector (Yazaki 7223-6146-30) is
available. See [Figure 10-90-3].

Part Number 129927-77930
Coil rated voltage 12 VDC
Rated excitation current 117mA
Contact type a-contact
Contact rated voltage 12 VDC
Contact rated current 40A-continuous 

26.0

4-6.3

22.0

Plane A

25
.0

11
.0

4.
0

4-
8.

0

8.
4

16
.8

1.7 Hole

Fixed with epoxy resin

17.9

8.4

2.6

Connection diagram
 (Bottom view)

[ISO mini-relay]
Mating connector: Yazaki

7223-6146-30 or equivalent
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RELAYS (CONT’D)

Starting Aid Relay (Cont’d)

For 500/800 W air heater

The relay for 500/800 W air heater is the same as the starter relay (129927-77920).

For 1000 W air heater

Figure 10-90-5

Part Number 129927-77900
Coil rated voltage 12 VDC
Rated excitation current 200mA
Contact type a-contact
Contact rated voltage 12 VDC 24 VDC

Contact rated current Resistive load: 90A for 4 minutes Resistive load: 55A for 4 minutes
Inductive load: 19A for 30 seconds

28 28

25
11

15

4.35

4
0.

5

8

9.5
0.8 3 0.8

1.
2

6.
3

Label

16.8

Housing
(black)

Base (black)
1.2

8.
35

9.
5

17
.9

Circuit diagram

[ISO mini-relay]
Mating connector: Yazaki

7223-6146-30 or equivalent
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THE ECO-GOVERNOR CHECKLIST 

No. I/O Result
Design Installation Remarks

Control system design and check
1 Is alternator’s charging capacity enough?

Besides starting aid, E-ECU, Eco-governor (pump, CSD), EGR valve, E-ECU 
lamp, and E-ECU relay require 4 - 5A consumption current for the engine 
control.

OK/NG
( A) -

2 Is the E-ECU’s connector installed facing downward?
Avoid the installation method that makes water trapped inside coupler in ECU 
side or water trapped in coupler in harness side ? it may cause the connector 
terminal to rust.

OK/NG
( deg)

OK/NG
( deg)

3 Is the E-ECU installed in a location that is well ventilated and not subject to 
direct sunlight?
it will result in malfunction by high temperature and discoloration by sunlight.

OK/NG OK/NG

4 Is the E-ECU installed in a location that is not subject to steam or high-pressure 
water for cleaning?
It will result in connection malfunction and make connector terminal to rust. 

OK/NG OK/NG

5 When the salt damage is thought, is the salt damage prevention cover installed 
in the E-ECU?
When the aluminum part of the E-ECU becomes rusty, it will result in malfunc-
tion such as flaking off molding.

OK/NG OK/NG

6 Is the engine trouble indication means (the trouble monitor lamp, etc.) located 
so as to be easily visible to the operator. 
The engine performance is not assured at the trouble conditions (flash of the 
trouble monitor lamp, etc.).

OK/NG OK/NG

7 Is the connector for the engine diagnosis tool located so as to be easily 
maintained?
The connector for the engine diagnosis tool is essential for the E-ECU’s 
maintenance.

OK/NG OK/NG

8 Is the E-ECU located where the regulatory environmental conditions are 
satisfied?
(See the installation assessment report for environmental requirements).

- OK/NG

9 Is the accelerator sensor located where the regulatory environmental conditions 
are satisfied?
(See the installation assessment report for environmental requirements).
Never install the Bobcat genuine accelerator sensor (129938-77800) to engine 
or fuel injection pump body.

- OK/NG

10 Are the engine type and manufacturing number matching the engine nameplate 
and E-ECU label?
The engine performance is not assured except the regulated combination.

- OK/NG

11 Is the trouble monitor lamp flashing after the 2 seconds illumination at the time 
of turning on the key switch?
(When the other engine trouble indication means besides the trouble monitor 
lamp are utilize, is there the trouble indication by that means?)
The engine performance is not assured at the trouble conditions (flash of the 
trouble monitor lamp, etc.).

- OK/NG

12 Is the engine diagnosis tool in operation? - OK/NG
13 Is the E-ECU power voltage at the time of getting over cranking increase to 

more than 6.0 V by measuring between the VB terminal (E48) and the GND ter-
minal (E45)?
Especially, the evaluation at cold start and battery degradation is requested.

- OK/NG
( V)

14 In the engine run conditions, low idling, high idling, rated load, middle load, 
check the following. Check is conducted by using the engine diagnosis tool.
• Engine speed fluctuation: the difference between maximum and minimum 

value of the engine speed in 10s.
• Rack deviation: the difference in average value of target rack position and 

actual rack position in 10s.
• Rack deviation: the difference in average value as well as maximum and 

minimum value of target rack position and actual rack position in 10s.
(Report the result to Bobcat. The judgment is made by Bobcat).

-

Speed 
fluctuation =

( min-1)

Rack 
deviation =

( AD)

Rack 
fluctuation =

( AD) 
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THE ECO-GOVERNOR CHECKLIST  (CONT’D)

No. I/O Result
Design Installation Remarks

Electrical component design and check 
15 Is the E-ECU’s lamp load such as the trouble monitor lamp lower than 12 V/3.4 

W?
OK/NG

( W) -

16 Is the minimum working current of switches directly connecting to the E-ECU 
not exceeding 10 mA?
The contact input current of the E-ECU is 10mA at the rated voltage of 12 V. Do 
not use the switches that require more contact current.

OK/NG
( mA) -

17 Is the Bobcat genuine coolant temperature sensor used for the E-ECU?
Also, is the load besides the E-ECU connected to the E-ECU’s TW terminal 
(E25)?

OK/NG -

18 When the oil pressure switch (such as 119761-39450) is connected to the E-
ECU’s APP-IP2 terminal (E14), is resistance or lamp connected to enable the 
contact circuit of the oil pressure switch to become more than 100mA?
An instantaneous power interruption of 1 ms or longer of the E-ECU power 
supply may cause trouble including changing the engine speed and hindering 
the engine from starting.

OK/NG
( mA) -

19 Is the alternator’sIG terminal independent from the circuit of the E-ECU’s 
IGNSW terminal (E7) and the E-ECU’s RACK-RLY terminal (E33) from the rack 
actuator relay?
In some alternators, the generated current flows in reverse from the IG termi-
nal.In this case, the engine may not stop even the key switch is turned off.When 
the circuit cannot be made independent, install diode in the IG terminal to avoid 
the current to flow in reverse from the IG terminal.
When the Bobcat genuine alternator is used, this check isn’t required.

OK/NG -

20 The key switch: the E-ECU power supply current not open between the ON and 
Start positions ñ is this kind of key switch used?
Having more than 10ms momentary power failure at the time of returning the 
key switch from the Start to ON positions may cause trouble including changing 
the engine speed and hindering the engine from starting.Be noted that the 
above-mentioned trouble tends to occur easily to the key switch at cold 
temperature.

OK/NG OK/NG
( ms)

21 When using the CAN terminal resistor inside the ECU, are E30 and E39 con-
nected with a jumper as short as possible?
When using the CAN terminal resistor inside the ECU, are E30 and E39 con-
nected with a jumper as short as possible?

Short/
Open -

22 Are the E-ECU terminals loads other than intended or specified connected? OK/NG -
Wiring harness design
23 Is the E-ECU’s GND terminal (E45, E47) earthed one point as closely as possi-

ble to the battery minus terminal? OK/NG OK/NG

24 Is the main relay fuse’s power supply side circuit directly branched from the bat-
tery plus terminal?
If the main relay’s power supply circuit is branched from the starter B terminal 
and other large current device, it will be difficult to maintain the E-ECU power 
supply voltage of more than 6.0 V due to the voltage drop.

OK/NG -

25 Is the capacity of main relay fuse 10A and connected besides the E-ECU, rack 
actuator relay, and EGR valve?
The main relay circuit (E-ECU, rack actuator relay, EGR valve) is an important 
function.Have an independent fuse circuit from the other electrical devices.

OK/NG
( A) -

26 Is the main relay power supply circuit connected with the E-ECU’s power supply 
self-holding feature?
Is the main relay’s connection in accordance with the referential electrical con-
nection diagram?

OK/NG -

27 Is branching of the E-ECU, rack actuator relay, and EGR valve made as closely 
as possible to the E-ECU’s VB terminal (E48)? (within 220mm from the VB ter-
minal is recommended).

OK/NG
( mm) -
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THE ECO-GOVERNOR CHECKLIST  (CONT’D)

No. I/O Result
Design Installation Remarks

28 Is the rack actuator relay connected with contact off (rack actuator power supply 
interruption) by the key switch?
Is the rack actuator relay’s connection in accordance with the referential electri-
cal connection diagram?
Even if some trouble is occurred in the main relay and power supply self-holding 
feature, the engine can be stopped by shutting off the rack actuator’s power 
supply by the key switch.

OK/NG -

29 Is the connection enable the starter motor start prevention by starter relay?
Is the starter relay’s connection in accordance with the referential electrical con-
nection diagram?
During the rack self-diagnosis at the E-ECU’s power on, the starter movement 
must be prevented.

OK/NG -

30 Is the key switch’s start position signal connected to the E-ECU’s STARTSW 
terminal?
Is the engine start signal (E8) connected in accordance with the referential elec-
trical connection diagram?
In the E-ECU, the engine start signal (E8) must be entered for injection to start 
even when the starter is working.Also, be noted that when the starter start isn’t 
checked by the speed sensor (E18, E19) even with the STARTSW terminal (E8) 
entered in the E-ECU, the speed sensor failure is detected.

OK/NG -

31 Is the Bobcat genuine relay (198461-52950) used for the main relay and sub 
relay, or diode for the protection against reverse connection installed?
Diode is required to protect the E-ECU from the reverse connection of battery 
cable.

OK/NG -

32 Is the cable length from battery to main relay fuse less than 4m?
The numerical value is the length that confirms the engine performance by 
Bobcat.

OK/NG
( m) -

33 Is the total cable length from the main relay fuse to the E-ECU’s VB terminal 
(E48), GND terminal (E45) to battery less than 5 m?
The numerical value is the length that confirms the engine performance by 
Bobcat.

OK/NG
( m) -

34 Is the total cable length from the main relay fuse to the main relay, from the main 
relay to the rack actuator relay, from the rack actuator relay to the rack actuator, 
from the rack actuator to the E-ECU’s RACSOL terminal (E42), from the E-
ECU’s GND-P terminal (E47) to battery less than 10 m?
The numerical value is the length that confirms the engine performance by 
Bobcat.

OK/NG
( m) -

35 Is a twisted-pair cable used for the speed sensor? OK/NG -
36 Is a shield + twisted-pair cable used for the CAN communication (E39, E49) 

connection? OK/NG -

37 Is an appropriate fuse used to meet the load’s requested current and the electric 
cableís allowable current?
When design is inappropriate, fuse may often interrupted and cause the har-
ness fire.

OK/NG -

38 Is the design allow to branch the circuit that requests a large current of more 
than 10 A (starter and starting aid, etc.) and a small current of a few A (E-ECU, 
fuel feed pump, etc.) from the same fuse circuit?
Such a design may cause malfunction including widening the cable road of the 
small current circuit when combined with the large current circuit fuse capac-
ity.Group the fuse circuit by function and requested electrical current.

OK/NG -

39 Are electric cables whose heat resistance is appropriate to surrounding thermal 
conditions used?. 
Heat resistant temperature of higher than 100°C is recommended for the har-
ness surrounding the engine.

OK/NG
( °C) -

Wiring harness installation 
40 Is the harness cramped to appropriate structures so as to prevent vibrations?

Vibration may cause the inside of electrical cable to be disconnected, and short 
the cable.

- OK/NG

41 Is the harness cramp strained?
The disconnection is caused. - OK/NG



10-100-4 E55W, E60, E80 Electronic Control System Manual
                                                                                                                                                                                                                          

THE ECO-GOVERNOR CHECKLIST  (CONT’D)

No. I/O Result
Design Installation Remarks

42 Is the harness installed in the location where it’s not pinched or touching the 
edge part?
The disconnection and short are caused.

- OK/NG

43 Is there infiltration of water from the non-waterproofed connector terminal and 
joints? 
When water is trapped, it may cause corrosion.The water proof processing is 
recommended, if it’s a worrying factor.

- OK/NG
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ECU APPLICATION MENU

I/O Unit
Standard machine

Base 
Engine Backhoe Tractor Loader Generator Customer’s 

specifications
a) Engine control setting part
1 Engine specification

2 Low idling speed min-1 - - - - -
5 Managed torque speed min-1 - - - - -

9 Limited speed conditions
1 limited speed A speed 1500 1500 1500 1500 1500

b) Application interface setting part
1 Application interface outline setting 0: Standard contact

1: Standard CAN
2: Reserve 
3: Reserve 

0 0 0 0 0

2 ECU Control function setting
Accelerator sensor input
1 Setting of accelerator sensor 0: No accelerator sensor

1: APS terminal
2: APS terminal + REAN terminal (high speed or normal 

side is prioritized)
3: CAN communication
4: CAN communication + APS terminal (CAN communi-

cation is prioritized)
5: CAN communication + APS ñ IP5 terminal (CAN com-

munication is prioritized)

1 1 1 1 0

2 Low Idling voltage of APS 
terminal

V 0.7 0.7 0.7 0.7 0.7 

3 High Idling voltage of APS 
terminal

V 3.0 3.0 3.0 3.0 3.0 

4 Low Idling voltage of REAN 
terminal

V 0.7 0.7 0.7 0.7 0.7 

5 High Idling voltage of REAN 
terminal

V 3.0 3.0 3.0 3.0 3.0 

7 Droop selection input 0: Always isochroous control
1: by APP-IP1 or CAN input
2: Always droop control

1 1 1 1 1

8 Isochroous control at low idling 0: Disabled
1: Enabled

0 0 0 0 0

9 Reverse Droop selection 0: Always reverse droop disabled
1: by APP-IP5 or CAN input
2: Always reverse droop enabled

1 1 1 1 1

11 Power supply self-holding feature 0: Disabled (without failure detection)
1: Control by IGNSW terminal input
2: Control by CAN communication

1
(Essential)

1 1 1 1

12 Starter permission motor start pre-
vention function

0: Disabled
1: Enabled - NO-Relay
2: Enabled - NC-Relay: Reseve

1
(Essential)

1 1 1 1

13 External switch control function 0: Disabled
1: Enabled

0 0 0 0 0

14 Starter duration of energization con-
trol function

0: Disabled
1: Enabled

0 0 0 0 0

15 Starting aid relay failure detection 
function

0: Disabled
1: Enabled

1 1 1 1 1

16 Starting aid function: ON-glow 0: Disabled
1: Enabled (Disabling is possible by CAN communication 

command)

1 1 1 1 1

17 Starting aid function: simultaneous 
energization

0: Disabled
1: Enabled (Disabling is possible by CAN communication 

command)

1
(Essential)

1 1 1 1

18 Starting aid function: after heating 0: Disabled
1: Enabled (Disabling is possible by CAN communication 

command)

0
(1: Recommended)

0 0 0 0

19 Speed selection setting 0: Constant speed control, APP-IP6 = toggle switch
1: Constant speed control, APP-IP6 = momentary switch
2: deceleration control, APP-IP6 = toggle switch
3: deceleration control, APP-IP6 = momentary switch
4: Reserve 
5: Auto deceleration control, APP-IP6 = toggle switch

0 0 0 0 0

20 Auto deceleration waiting time 4 4 4 4 4
Constant speed control

21 Constant Speed 1 min-1 1800 1800 1800 1800 1800
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ECU APPLICATION MENU (CONT’D)

I/O Unit
Standard machine

Base 
Engine Backhoe Tractor Loader Generator Customer’s 

specifications
2 22 Constant Speed 2 min-1 1500 1500 1500 1500 1500

Deceleration control
23 Deceleration start speed min-1 1500 1500 1500 1500 1500
24 Deceleration1 % 85 85 85 85 85
25 Deceleration2 % 70 70 70 70 70
27 Idling speed up 0: Disabled

1: Enabled
1

(Essential)
1 1 1 0

28 Blue and white smoke suppression 
(high idling speed limitation in cold 
conditions)

0: Disabled
1: Enabled

0
(1: Recommended)

0 0 0 0

37 Coolant temperature alarm setting 0: Disabled
1: Enabled

1 1 1 1 1

38 ECU overheat alarm setting 0: Disabled
1: Enabled

0 0 0 0 0

3 ECU terminal setting

1 Logic setting of APP-IP1 terminal 0: Input for NO switch (High is 1)
1: Input for NC switch (Low is 1)

1 1 1 1 0

2 Input setting of APP-IP1 terminal 
function Setting Droop 

selection

Starter 
permission 
motor start 
prevention

Reserve Reserve

1 1 1 1 1

0 Non Non - -

1 APP-IP1 CAN - -

2 CAN APP-IP1 - -

3 CAN APP-IP1/
CAN - -

4 CAN CAN - -
3 Logic setting of APP-IP7 terminal 0: Input for NO switch (Low is 1)

1: Input for NC switch (High is 1)
0 0 0 0 0

4 Input setting of APP-IP7 terminal 
function Setting Rmax 1 Engine 

stop2 Reserve Foot pedal 
switch-NC

1 1 1 1 1

0 Non Non - Non

1 APP-IP7 CAN - Non

2 CAN APP-IP7 - Non

3 CAN CAN - Non

4 CAN CAN - APP-IP7

5 CAN CAN - Non
5 Logic setting of APP-IP2 terminal 0: Input for NO switch (Low is 1)

1: Input for NC switch (High is 1)
0 0 0 0 0

6 Input setting of APP-IP2 terminal 
function Setting Rmax 2

Oil 
pressure 
switch

Reserve Foot pedal 
switch-NO

1 1 1 1 2

0 Non Non - Non

1 APP-IP2 CAN - Non

2 CAN APP-IP2 - Non

3 CAN CAN - Non

4 CAN CAN - APP-IP2

5 CAN CAN - Non
7 Logic setting of APP-IP3 terminal 0: Input for NO switch (Low is 1)

1: Input for NC switch (High is 1)
0 0 0 0 0

8 Input setting of APP-IP3 terminal 
function Setting Speed 

selection1
Charge 
failure Reserve Reserve 1 1 1 1 1

0 Non Non - -

1 APP-IP3 Non - -

2 CAN APP-IP3 - -

3 CAN Non - -

4 CAN Non - -
9 Logic setting of APP-IP4 terminal 0: Input for NO switch (Low is 1)

1: Input for NC switch (High is 1)
0 0 0 0 0
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ECU APPLICATION MENU (CONT’D)

I/O Unit
Standard machine

Base 
Engine Backhoe Tractor Loader Generator Customer’s 

specifications
3 10 Input setting of APP-IP4 terminal 

function Setting Speed 
selection2 Reserve Reserve Reserve 1 1 1 1 1

0 Non - - -
1 APP-IP4 - - -
2 CAN - - -
3 CAN - - -
4 CAN - - -

11 Logic setting of APP-IP5 terminal 0: Input for NO switch (Low is 1)
1: Input for NC switch (High is 1)

0 0 0 0 0

12 Input setting of APP-IP5 terminal 
function Setting

Reverse 
Droop 

selection

Air cleaner 
sensor Reserve Reserve

1 1 1 1 1

0 Non Non - -
1 APP-IP5 Non - -
2 CAN APP-IP5 - -
3 CAN Non - -
4 CAN Non - -
5 CAN Non - -

13 Logic setting of APP-IP6 terminal 0: Input for NO switch (Low is 1)
1: Input for NC switch (High is 1)

0 0 0 0 0

14 Input setting of APP-IP6 terminal 
function Setting

Speed
Selection 

enable

Oily water 
separator Reserve Reserve

1 1 1 1 1

0 Non Non - -
1 APP-IP6 Non - -
2 CAN APP-IP6 - -
3 CAN Non - -
4 CAN Non - -

15 Logic setting of SHUDNS terminal 0: Input for NO switch (High is 1)
1: Input for NC switch (Low is 1)

0 0 0 0 0

16 Setting of APP-OP1 terminal function 0: Starter relay
1: Middle-speed lamp (YN track specifications)

0
(Essential)

0 0 0 0

17 Setting of APP-OP2 terminal function 0: Reserve 
1: Block heater relay output (block heater is connected) 
2: Speed change indication lamp output 0(illuminated during 

the speed selection permission)
3: Coolant temperature alarm lamp output

3 3 3 3 3

18 Input setting of APS terminal function 0: Disabled (without accelerator sensor failure detection)
1: Analog input
2: SAE Foot pedal (NO and NC switch synchronized)
3: SAE Foot pedal (NO switch synchronized)
4: SAE Foot pedal (NC switch synchronized)

1 1 1 1 0

19 Input setting of REAN terminal 
function

0: Disabled (without accelerator sensor failure detection)
1: Analog input
2: SAE Foot pedal (NO and NC switch synchronized)
3: SAE Foot pedal (NO switch synchronized)
4: SAE Foot pedal (NC switch)
5: Atmosphere pressure sensor

0 0 0 0 0

20 Setting of RENRPM terminal 0: Backup speed sensor disabled
1: Backup speed sensor enabled (P terminal alternator is 

connected)

0 0 0 0 0

4 Operation in failure detection
1 Coolant temperature alarm 0: No limitation in operation

1: Speed limitation A
2: Speed limitation B
3: Output limitation
4: Speed limitation A + output limitation
5: Speed limitation B + output limitation
6: Engine stop

0 0 0 0 3

2 Coolant temperature start 
alarm 

°C 110 110 100 100 100

3 Coolant temperature complete 
alarm 

°C 105 105 105 105 105
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ECU APPLICATION MENU (CONT’D)

I/O Unit
Standard machine

Base 
Engine Backhoe Tractor Loader Generator Customer’s 

specifications
4 4 Operation at accelerator sensor 

failure
0: No limitation in operation
1: Speed limitation A
2: Speed limitation B
3: Output limitation
4: Speed limitation A + output limitation
5: Speed limitation B + output limitation
6: Engine stop

1 1 1 1 1

6 ECU overheat alarm 0: No limitation in operation
1: Speed limitation A
2: Speed limitation B
3: Output limitation
4: Speed limitation A + output limitation
5: Speed limitation B + output limitation
6: Engine stop

0 0 0 0 0

7 ECU overheat start alarm °C 105 105 105 105 105
8 ECU overheat complete alarm °C 100 100 100 100 100
9 Oil pressure low alarm 0: No limitation in operation

1: Speed limitation A
2: Speed limitation B
3: Output limitation
4: Speed limitation A + output limitation
5: Speed limitation B + output limitation
6: Engine stop

0 0 0 0 6

11 Operation in air cleaner blockage 0: No limitation in operation
1: Speed limitation A
2: Speed limitation B
3: Output limitation
4: Speed limitation A + output limitation
5: Speed limitation B + output limitation
6: Engine stop

0 0 0 0 0

12 Oily water separator alarm 0: No limitation in operation
1: Speed limitation A
2: Speed limitation B
3: Output limitation
4: Speed limitation A + output limitation
5: Speed limitation B + output limitation
6: Engine stop

0 0 0 0 0

13 Backup speed sensor activation 0: No limitation in operation
1: Speed limitation A
2: Speed limitation B
3: Output limitation
4: Speed limitation A + output limitation
5: Speed limitation B + output limitation
6: Engine stop

2 2 2 2 2

14 Error occurrence time selection 0: Engine stop accumulation time
1: Accumulated E-ECU energization time
2: CAN communication reception time

0 0 0 0 0

5 CAN setting
1 Communication speed 0: 500Kbps

1: 250Kbps
0 0 0 0 0
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SCOPE

This document outlines communication protocols of Y-LINK. CAN interface components of Y-LINK system are the serial
communication links SAE J1939 and ISO 15765.

Y-LINK allows the following functionality via these communication links.

• E-ECU transmits engine data and active DTCs (Diagnostic Trouble Code) information at regular intervals and
previously active DTCs information on request from the monitor equipment via J1939 data link.

• Y-LINK allows sharing engine data with electronic monitor displays and vehicle management information system via
J1939 data link.

• E-ECU can receive the operation messages from the vehicle control unit via J1939 data link.

• E-ECU transmits and performs diagnostic procedures from TESTER via ISO 15765 data link.

• Y-LINK allows transmitting customer requested change to the E-ECU from the external equipment via ISO 15765
data link.

This document dose not includes communication protocols of ISO 15765.

Figure 20-10-1

Vehicle Control 

Unit
 

(or Monitor Display) 

TESTER (PC)

CAN 
ISO 15765-4  

CAN
J1939

USB 

CAN J1939 & 
ISO 15765-4

Communications Adapter

Engine Control 

Unit 

ECU
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COMMUNICATION PROTOCOLS

The following table shows a comparison between J1939 and ISO15765 in OSI Basic Reference Model. The On Vehicle
column (Y-LINK) indicates the communication methods between the E-ECU and the vehicle control unit.

Data Link Layer

The data link layer is based on SAE J1939-21 Revised April 2001.

Message/Frame Format

“CAN 2.0B” Extended Frame Format 
Nominal bit rate: 250kbps (500kbps is option)

Priority (P)

Priority bits in PDU are used to optimize message latency for transmission onto the bus only. They must be globally
masked off by receiver (ignored). --- 5.2.1 J1939-21

Network Layer

Addressing

29bit CAN normal fixed addressing

Address mapping (SA)

E-ECU can receive the message from other ECU with a given any source address. It is necessary to prevent duplication
of source addresses. Reference SAE J1939 Appendix B, Tables B2 through B9, for source address assignments.

Applicability OSI 7 layer Diag. on CAN Vehicle Y-LINK
ISO 15765 J1939 On Vehicle Diagnostics

Seven layer 
according to 

ISO/IEC 7498 
and 

ISO/IEC10731

Physical (layer 1) ISO11898, 
ISO15765-4

J1939-13 
(ISO11898) ISO11898 ISO11898

Data link (layer 2) ISO11898, 
ISO15765-4 J1939-21

J1939-21
• Single frame
• Multi-packet BAM
• Request/Acknowledge
• Proprietary B

ISO11898, 
ISO15765-4

Network (layer 3) ISO15765-2, 
ISO15765-4 J1939-31 - ISO15765-2, 

ISO15765-4
Transport (layer 4) - - - -
Session (layer 5) ISO15765-4 - - ISO15765-4

Presentation (layer 6) - - - -

Application
(layer 7)

Diagnostics ISO15031-5 SAE J1939-73 SAE J1939-73(DM1~3) ISO 14230-3
Implement - - - ISO 15765-3
Drivetrain - SAE J1939-71 SAE J1939-71 -

Management - SAE J1939-81 - -

Physical CAN identifier Description
00H Physical CAN identifier of E-ECU 
01H Reserved

For example
17 (11H) Physical CAN identifier of Cruise Control Equipment
39 (27H) Management Computer #1

255 (0FFH) Global (All-Any Node)
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COMMUNICATION PROTOCOLS (CONT’D)

Communication Methods

• Single frame message : data length =< 8bytes

• Multi-packet Broadcast message : data length > 8bytes 
(Multi-packet RTS/CTS session is under development.)

• Multi-packet Broadcast message is used to send DTCs (Diagnostic Trouble Code) and component ID etc.

The table below indicates which service item is required which set of Request/Response procedure.

*.TP=Transport Protocol , BAM=Broadcast Announce Message

NOTE: Specific destination request session is under development.

Notes to the table above-General rules of operation for determining whether to send a PGN to a global or specific
destination: --- 5.4.2 J1939-21

• If the Request is sent to a global address, then the response is sent to a global address.

NOTE: A NACK is not permitted as a response to a global request.

• If the Request is sent to a specific address, then the response is sent to a specific address.

NOTE: A NACK is required if the PGN is not supported.

If the data length is more than 8 bytes, the Transport Protocol RTS/CTS must be used for the response to a specific
address.

• Exceptions:

PDU2 format PGNs with 8 bytes or less can only be sent to a global destination because there is no destination
address field in the PDU2 Format.

The Address Claim PGN is sent to the global destination address even though the request for it may have been to
a specific destination address (see J1939-81).(N/A)

The Acknowledgment PGN response uses a global destination address even though the PGN that causes
Acknowledgment was sent to a specific destination address.

No. Item Description Data 
length

Request PGN 
59904 Response TP Used

1 J1939-71 Application Layer Send/
Receive Message

Single frame message
≤8bytes None DA Global NA

2 Active Diagnostic Trouble Code Multi-packet message 
Global Destination >8bytes None DA Global BAM

3 Previously Active Diagnostic 
Trouble Code

On request Global, Multi-
packet message Global 
Destination

>8bytes

DA Global DA Global BAM

On request Specific, Multi-
packet message 
Destination Specific

DA Specific DA Specific RTS/ CTS

4 Diagnostic Data Clear/Reset of 
Previously Active DTCs

On request, 
Acknowledgement

≤8bytes
DA Global DA Global NA

On request Specific, 
Acknowledgement DA Specific DA Global NA
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COMMUNICATION PROTOCOLS (CONT’D)

Physical Layer

General

The physical layer and physical signaling of the external test equipment shall be in accordance with ISO 11898-1 and
ISO 11898-2, with the following restriction.

Baud rate

Nominal bit rate: 250kbps (500kbps is option)

CAN bit timing

Sample Point = 75%
tsync = 1tp, TSEG1 = (7+4)tp , TSEG2 = 4tp
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MESSAGE FORMAT

J1939-71 Application Layer

[See "APPENDIX B: MESSAGE FORMAT (J1939-71, -73, -21)" on page 20-60-1]

pgn0 - Torque/Speed Control #1 - TSC1 -

pgn61443 - Electronic Engine Controller #2 - EEC2 -

pgn61444 - Electronic Engine Controller #1 - EEC1 -

Transmission Repetition Rate: when active; 10 ms to engine
Data Length: 8 bytes
Data Page: 0
PDU Format: 0
PDU Specific: DA
Default Priority: 3
Parameter Group Number: 0 ( 0x000000 )
Bit Start Position /Bytes Length SPN Description SPN

1.1 2 bits Override Control Mode 695
1.3 2 bits Requested Speed Control Conditions<N/A> 696
1.5 2 bits Override Control Mode Priority<N/A> 897
2-3 2 bytes Requested Speed/Speed Limit 898
4 1 byte Requested Torque/Torque Limit <N/A> 518

Transmission Repetition Rate: 50 ms
Data Length: 8 bytes
Data Page: 0
PDU Format: 240
PDU Specific: 3
Default Priority: 3
Parameter Group Number: 61443 ( 0x00F003 )
Bit Start Position/Bytes Length SPN Description SPN

1.1 2 bits Accelerator Pedal Low Idle Switch <N/A> 558
1.3 2 bits Accelerator Pedal Kickdown Switch<N/A> 559
1.5 2 bits Road Speed Limit Status<N/A> 1437
2 1 byte Accelerator Pedal Position 91
3 1 byte Percent Load At Current Speed 92
4 1 byte Remote Accelerator<N/A> 974

Transmission Repetition Rate: engine speed dependent
Data Length: 8 bytes
Data Page: 0
PDU Format: 240
PDU Specific: 4
Default Priority: 3
Parameter Group Number: 61444 ( 0x00F004 )
Bit Start Position/Bytes Length SPN Description SPN

1.1 4 bits Engine Torque Mode <N/A> 899
2 1 byte Driver's Demand Engine - Percent Torque<N/A> 512
3 1 byte Actual Engine - Percent Torque<N/A> 513

4-5 2 bytes Engine Speed 190
6 1 byte Source Address of Controlling Device for Engine Control<N/A> 1483

7.1 4 bits Engine Starter Mode 1675
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MESSAGE FORMAT (CONT’D)

J1939-71 Application Layer (Cont’d)

pgn65188 - Engine Temperature #2 - ET2 -

pgn65247 - Electronic Engine Controller #3 - EEC3 -

pgn65253 - Engine Hours, Revolutions - HOURS -

pgn65255 - Vehicle Hours - VH -

Transmission Repetition Rate: 1s
Data Length: 8 bytes
Data Page: 0
PDU Format: 254
PDU Specific: 164
Default Priority: 6
Parameter Group Number: 65188 ( 0x00FEA4 )
Bit Start Position /Bytes Length SPN Description SPN

1-2 2 bytes Engine Oil Temperature 2<N/A> 1135
3-4 2 bytes Engine ECU Temperature 1136
5-6 2 bytes Engine Differential Pressure<N/A> 411
7-8 2 bytes Engine EGR Temperature<N/A> 412

Transmission Repetition Rate: 250 msec
Data Length: 8 bytes
Data Page: 0
PDU Format: 254
PDU Specific: 223
Default Priority: 6
Parameter Group Number: 65247 ( 0x00FEDF )
Bit Start Position/Bytes Length SPN Description SPN

1 1 byte Nominal Friction - Percent Torque<N/A> 514
2-3 2 bytes Engine's Desired Operating Speed 515
4 1 byte Engine's Desired Operating Speed Asymmetry Adjustment<N/A> 519

Transmission Repetition Rate: On request
Data Length: 8 bytes
Data Page: 0
PDU Format: 254
PDU Specific: 229
Default Priority: 6
Parameter Group Number: 65253 ( 0x00FEE5 )
Bit Start Position /Bytes Length SPN Description SPN

1-4 4 bytes Total Engine Hours 247
5-8 4 bytes Total Engine Revolutions<N/A> 249

Transmission Repetition Rate: 1000 ms
Data Length: 8 bytes
Data Page: 0
PDU Format: 254
PDU Specific: 231
Default Priority: 6
Parameter Group Number: 65255 ( 0x00FEE7 )
Bit Start Position /Bytes Length SPN Description SPN

1-4 4 bytes Total Vehicle Hours 246
5-8 4 bytes Total Power Takeoff Hours<N/A> 248
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MESSAGE FORMAT (CONT’D)

J1939-71 Application Layer (Cont’d)

pgn65259 - Component Identification - CI -

pgn65260 - Vehicle Identification - VI -

pgn65262 - Engine Temperature #1 - ET1 -

Transmission Repetition Rate:  On request
Data Length: 8 bytes
Data Page: 0
PDU Format: 254
PDU Specific: 235
Default Priority: 6
Parameter Group Number: 65262 ( 0x00FEEB )
Bit Start Position/Bytes Length SPN Description SPN

1-5 5 bytes Make (ASCII *5) 586
6-25 20 bytes Engine Model Number (ASCII *20) 587
26 1 byte Delimiter “*”  

27-46 20 bytes Engine Serial Number (ASCII *20) 588
47 1 byte Delimiter “*”

48-61 14 bytes ECU Model Number (ASCII *14) 233
62 1 byte Delimiter “*”

Transmission Repetition Rate: On request
Data Length: Variable bytes
Data Page: 0
PDU Format: 254
PDU Specific: 236
Default Priority: 6
Parameter Group Number: 65260 ( 0x00FEEC )
Bit Start Position /Bytes Length SPN Description SPN

1-32 32 bytes Vehicle Identification Number 237
33 1 byte Delimiter “*”

Transmission Repetition Rate: 1000 ms
Data Length: 8 bytes
Data Page: 0
PDU Format: 254
PDU Specific: 238
Default Priority: 6
Parameter Group Number: 65262 ( 0x00FEEE )
Bit Start Position/Bytes Length SPN Description SPN

1 1 byte Engine Coolant Temperature 110
2 1 byte Fuel Temperature<N/A> 174

3-4 2 bytes Engine Oil Temperature 1 <N/A> 175
5-6 2 bytes Turbo Oil Temperature<N/A> 176
7 1 byte Engine Intercooler Temperature<N/A> 52
8 1 byte Engine Intercooler Thermostat Opening<N/A> 1134
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MESSAGE FORMAT (CONT’D)

J1939-71 Application Layer (Cont’d)

pgn65269 - Ambient Conditions - AMB -

pgn65271 - Vehicle Electrical Power - VEP -

pgn56320 - Anti-theft Status - ATS -

NOTE: See Figure [Figure 20-30-1] for examples of Anti-theft message transfers. Bit 1 is the right most bit in
each byte.

Transmission Repetition Rate: 1000 ms
Data Length: 8 bytes
Data Page: 0
PDU Format: 254
PDU Specific: 245
Default Priority: 6
Parameter Group Number: 65269 ( 0x00FEF5 )
Bit Start Position/Bytes Length SPN Description SPN

1 1 byte Barometric Pressure 108
2-3 2 bytes Cab Interior Temperature<N/A> 170
4-5 2 bytes Ambient Air Temperature<N/A> 171
6 1 byte Air Inlet Temperature<N/A> 172

7-8 2 bytes Road Surface Temperature<N/A> 79

Transmission Repetition Rate: 1000 ms
Data Length: 8 bytes
Data Page: 0
PDU Format: 254
PDU Specific: 247
Default Priority: 6
Parameter Group Number: 65271 ( 0x00FEF7 )
Bit Start Position/Bytes Length SPN Description SPN

1 1 byte Net Battery Current<N/A> 114
3-4 2 bytes Alternator Potential (Voltage) <N/A> 167
5-6 2 bytes Electrical Potential (Voltage) <N/A> 168
7-8 2 bytes Battery Potential (Voltage), Switched 158

Transmission Repetition Rate: This message is transmitted in response to an Anti-Theft Request 
message. This message is also sent when the component 
abnormal power interruption. In this situation the Anti-Theft Status 
Report is sent without the Anti-Theft Request.

Data Length: 8 bytes
Data Page: 0
PDU Format: 220
PDU Specific: DA
Default Priority: 7
Parameter Group Number: 56320 (0x00DC00 )
Bit Start Position /Bytes Length SPN Description SPN

1.1 2 bits Anti-theft Encryption Seed Present Indicator 1194
1.3 2 bits Anti-theft Password Valid Indicator 1195
1.5 2 bits Anti-theft Component Status States 1196
1.7 2 bits Anti-theft Modify Password States 1197
2-8 7 bytes Anti-theft Random Number 1198
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MESSAGE FORMAT (CONT’D)

J1939-71 Application Layer (Cont’d)

pgn56576 - Anti-theft Request - ATR - 

NOTE: See [Figure 20-30-1] for examples of Anti-theft message transfers. Bit 1 is the right most bit in each byte.
For further details the reader is referred to our Development Dept.<R,1,1>

Transmission Repetition Rate: Transmission of this message is interrupt driven. This message is 
also transmitted upon power-up of the interfacing device this 
message.

Data Length: 8 bytes
Data Page: 0
PDU Format: 221
PDU Specific: DA
Default Priority: 7
Parameter Group Number: 56576 ( 0x00DD00 )
Bit Start Position /Bytes Length SPN Description SPN

1.2 2 bits Anti-theft Encryption Indicator States 1199
1.4 2 bits Anti-theft Desired Exit Mode States 1200
1.6 3 bits Anti-theft Command States 1201
2-8 7 bytes Anti-theft Password Representation 1202
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MESSAGE FORMAT (CONT’D)

J1939-71 Application Layer (Cont’d)

Figure 20-30-1

Byte1:
Byte 2-8: Blank zero

Byte 2-8: Blank zero

Byte 2-8: Encryption seed

Byte 2-8: Encryption password

Byte 2-8: Blank zeros

PGN 56320: E-ECU provides feedback if the password

entered by the operator is a valid password and if the

Unlock command was successfully executed

PGN 56320: The E-ECU provides an Anti-Theft Status

Report (request Not_valid, appropriate lock status,

password valid=false, seed present=false)

PGN 56576: This is a request for an encryption seed

PGN 56320: E-ECU provides the encryption seed

PGN 56576: Sends the operator's password (that was

entered with the intention to Unlock the E-ECU)

Immobilizer unit E-ECU

1 1 * * 0 0 0 0

Byte1: 0 1 1 * * 0 0 *

Byte1: * * * * * * 0 1

Byte1: 0 1 1 * * 0 1 *

Byte1: 0 0 * * 0 1 * *

021756-00E
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MESSAGE FORMAT (CONT’D)

J1939-21 Data Link Layer

(See Appendix B)

Acknowledgment

Request

Definition: The Acknowledgment PG is used to provide a handshake mechanism between transmitting and receiving 
devices. 
Transmission repetition rate: Upon reception of a Parameter Group Number that requires this form of 

acknowledgment.
Data length: 8 bytes
Data Page: 0
PDU Format: 232
PDU Specific: Destination address1 = Global (255)
Default priority: 6
Parameter Group Number: 59392 (0x00E800)
Data ranges for parameters used by this Message Type:
Control byte: 0 to 3 See definitions below

4 to 255 Reserved for assignment by SAE
Group Function Value 0-250 Definition is specific to the individual PGN, when applicable. Most often it is located 

as the first byte in the data field of the applicable Group Function PG.
251-255 Follows conventions defined in J1939-71

Positive Acknowledgment: Control byte = 0
Byte: 1 Control byte = 0, Positive Acknowledgment (ACK)

2 Group Function Value (If applicable) <N/A> 0xFF
3-5 Reserved for assignment by SAE, these bytes should be filled with 0xFF
6 Parameter Group Number of requested information (8 LSB of parameter group num-

ber, bit 8 most significant)
7 Parameter Group Number of requested information (2nd byte of parameter group 

number, bit 8 most significant)
8 Parameter Group Number of requested information (8 MSBs of parameter group 

number, bit 8 most significant)
Negative Acknowledgment: Control byte = 1

Byte: 1 Control byte = 1, Negative Acknowledgment (NACK)
2 Group Function Value (if applicable) <N/A>0xFF
3-5 Reserved for assignment by SAE, these bytes should be filled with 0xFF
6-8 Parameter Group Number of requested information (see above)

Access Denied: Control byte = 2
Byte: 1 Control byte = 2, Access Denied (PGN supported but security denied access)

2 Group Function Value (if applicable) <N/A>0xFF
3-5 Reserved for assignment by SAE, these bytes should be filled with 0xFF
6-8 Parameter Group Number of requested information (see above)

Cannot Respond: Control byte = 3
Byte: 1 Control byte = 3, Cannot Respond (PGN supported but ECU is busy and cannot 

respond now. Re-request the data at a later time.)
2 Group Function Value (if applicable) <N/A>  0xFF
3-5 Reserved for assignment by SAE, these bytes should be filled with 0xFF
6-8 Parameter Group Number of requested information (see above)

Definition: Used to request a Parameter Group from a network device or devices.
Transmission repetition rate: Per user requirements, generally recommended that requests occur no more than 2 or 

3 times per second.
Data length: 3 bytes (The CAN frame for this PG shall set the DLC to 3.)
Data page: 0
PDU Format: 234
PDU specific field: Destination Address (global or specific)
Default priority: 6
Parameter Group Number: 59904 (0x00EA00)

Byte: 1,2,3 Parameter Group Number being requested
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MESSAGE FORMAT (CONT’D)

J1939-21 Data Link Layer (Cont’d)

Transport Protocol.Data Transfer (TP.DT)

* This priority is set to be equal to the priority of single packet transfer.

Transport Protocol.Connection Management (TP.CM) 

* This priority is set to be equal to the priority of single packet transfer.

Definition: Used for the transfer of data associated with Parameter Groups that have more than 8 
bytes of data

Transmission repetition rate: Per the Parameter Group to be transferred
Data length: 8 bytes
Data Page: 0
PDU Format: 235
PDU specified field: Destination address

(Global (DA = 255) for TP.CM.BAM data transfers)
(Global not allowed for RTS/CTS data transfers)

Default priority: 7 *
Parameter Group Number: 60160 (0x00EB00)
Data ranges for parameters used by this Group Function:
Sequence Number: 1 to 255 (1 byte)

Byte: 1 Sequence Number
2-8 Packetized Data (7 bytes). Note the last packet of a multi-packet Parameter Group may 

require less than 8 data bytes. The extra bytes should be filled with 0xFF

Definition: Used for the transfer of Parameter Groups that have 9 bytes or more of data.
Transmission repetition rate: Per the Parameter Group Number to be transferred
Data length: 8 bytes
Data Page: 0
PDU Format: 236
PDU Specific: Destination Address
Default priority: 7*
Parameter Group Number: 60416 (0x00EC00)
Data ranges for parameters used by this Group Function:
Control byte: 0-15, 18, 20-31, 33-254 are Reserved for SAE Assignment
Total Message Size, number of bytes: 9 to 1785 (2 bytes), zero to 8 and 1786 to 65535 not allowed
Total Number of Packets: 2 to 255 (1 byte), zero not allowed
Maximum Number of Packets: 2 to 255 (1byte), zero through 1 are not allowed
Number of Packets that can be sent: 0 to 255 (1 byte)
Next Packet Number to be sent: 1 to 255 (1 byte), zero not allowed
Sequence Number: 1 to 255 (1 byte), zero not allowed
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MESSAGE FORMAT (CONT’D)

J1939-21 Data Link Layer (Cont’d)

Connection Mode Request to Send (TP.CM_RTS): Destination Specific

Connection Mode Clear to Send (TP.CM_CTS): Destination Specific

End of Message Acknowledgment (TP.CM_EndOfMsgACK): Destination Specific

Connection Abort (TP.Conn_Abort): Destination Specific

Broadcast Announce Message (TP.CM_BAM): Global Destination

Byte: 1 Control byte = 16, Destination Specific 
Request_To_Send (RTS)

2,3 Total message size, number of bytes
4 Total number of packets
5 Maximum number of packets that can be sent in response to one CTS. 0xFF indicates 

that no limit exists for the originator.
6-8 Parameter Group Number of the packeted message

Byte 6 Parameter Group Number of requested information (8 LSB of parameter group 
number, bit 8 most significant) (R)
Byte 7 Parameter Group Number of requested information (2nd byte of parameter group 
number, bit 8 most significant) (R)
Byte 8 Parameter Group Number of requested information (8 MSBs of parameter group 
number, bit 8 most significant) (R)

Byte: 1 Control byte = 17, Destination Specific Clear_To_Send
(CTS)

2 Number of packets that can be sent. This value shall be no larger than the value in byte 
5 of the RTS message.

3 Next packet number to be sent
4-5 Reserved for assignment by SAE, these bytes should be filled with 0xFF
6-8 Parameter Group Number of the packeted message

Byte: 1 Control byte = 19, End_of_Message Acknowledge
2,3 Total message size, number of bytes
4 Total number of packets
5 Reserved for assignment by SAE, this byte should be filled with 0xFF
6-8 Parameter Group Number of the packeted message

Byte: 1 Control byte = 255, Connection Abort
2 Connection Abort reason
3-5 Reserved for assignment by SAE, these bytes should be filled with 0xFF
6-8 Parameter Group Number of the packeted message

Byte: 1 Control byte = 32, Broadcast Announce Message
2,3 Total message size, number of bytes
4 Total number of packets
5 Reserved for assignment by SAE, this byte should be filled with 0xFF
6-8 Parameter Group Number of the packeted message
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MESSAGE FORMAT (CONT’D)

J1939-73 Diagnostic Layer

[See "APPENDIX B: MESSAGE FORMAT (J1939-71, -73, -21)" on page 20-60-1]

Active diagnostic trouble codes (DM1)

Transmission Rate: A DM1 message is transmitted whenever a DTC becomes an active fault and at a normal 
update rate of only once per second thereafter. If a fault has been active for 1 second or 
longer, and then becomes inactive, a DM1 message shall be transmitted to reflect this 
state change. If a different DTC changes state within the 1 second update period, a new 
DM1 message is transmitted to reflect this new DTC. To prevent a high message rate due 
to intermittent faults that have a very high frequency, it is recommended that no more than 
one state change per DTC per second be transmitted. Thus a DTC that becomes active/
inactive twice within a 1 second interval, such as shown in Example Case 1, would have 
one message identifying the DTC becoming active, and one at the next periodic transmis-
sion identifying it being inactive. This message is sent only when there is an active DTC 
existing (lamp status are not zeros).
Note that this Parameter Group will require using the “multi-packet Transport” Parameter 
Group (reference SAE J1939-21) when more than one active DTC exists.

Data Length: Variable
Data page: 0
PDU Format: 254
PDU Specific: 202
Default Priority: 6
Parameter Group Number: 65226 (0x00FECA)
Bit Start Position /Bytes Length

1.1 2 bits Protect Lamp (PL) ,00=Off,01=On
1.3 2 bits Amber Warning Lamp Status (AWL), 00=Off,01=On
1.5 2 bits Red Stop Lamp Status (RSL),00=Off,01=On
1.7 2 bits Malfunction Indicator Lamp Status (MIL) ,00=Off,01=On
2.1 2 bits Reserved for SAE assignment Lamp Status <N/A> 0xFF
2.3 2 bits Reserved for SAE assignment Lamp Status <N/A>
2.5 2 bits Reserved for SAE assignment Lamp Status <N/A>
2.7 2 bits Reserved for SAE assignment Lamp Status <N/A>
3 1byte SPN, 8 least significant bits of SPN

(most significant at bit 8)
4 1byte SPN, second byte of SPN

(most significant at bit 8)
5.6 3bits SPN, 3 most significant bits

(most significant at bit 8)
5.1 5bits FMI

(most significant at bit 5) 
6.1 7bits Occurrence Count
6.8 1bit SPN Conversion Method

Version 4.
Recommended

Version

DTC
Byte 3

8 least significant bits of 
SPN

(bit 8 most significant)

Byte 4
second byte of SPN

(bit 8 most significant)

Byte 5
3 most significant bits of 

SPN and the FMI
(bit 8 SPN msb and bit 5 

FMI msb)

Byte 6

SPN FMI CM OC

J1939 Frame Format 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
1 0 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 1 0
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MESSAGE FORMAT (CONT’D)

J1939-73 Diagnostic Layer (Cont’d)

• EXAMPLE1: The following illustrates the message format for when there is more than one diagnostic trouble code.

Given:
a=lamp status (LS)
b=SPN
c=FMI
d=CM and OC (Version.4 CM=0)

Message form will be as follows: a,b,c,d,b,c,d,b,c,d,b,c,d....etc. In this example, the transport protocol of SAE J1939-21 
will have to be used to send the information because it requires more than 8 data bytes. Actually any time there is more 
than one fault the services of the transport protocol will have to be used.

• EXAMPLE2 : The following illustrates the message format for when a request of the DM1 is made and there are
zero active faults

Byte1 is Zero.
Bytes 3 through 6 are all zeros.

Given:

Byte 1 bits 1-2 = 00
bits 3-4 = 00
bits 5-6 = 00
bits 7-8 = 00

Byte2 bits 1-2 = 11
bits 3-4 = 11
bits 5-6 = 11
bits 7-8 = 11

Byte3-6 SPN =0
FMI =0
OC =0
CM =0

Byte 7 =255
Byte8 =255



20-30-12 E55W, E60, E80 Electronic Control System Manual
                                                                                                                                                                                                                          

MESSAGE FORMAT (CONT’D)

J1939-73 Diagnostic Layer (Cont’d)

• EXAMPLE3 : Three cases are enumerated as follows to define the transmission rate requirements.

Figure 20-30-2

Case 1 illustrates that not every transition of a fault (active to inactive or inactive to active) results in a SAE J1939 
message being sent. In this case, there are no other faults active when the example SPN 91 fault occurs. 
The SPN 91 fault is the Accelerator Pedal Position parameter which has an update faster than once a 
second. 
The “SAE J1939 Message” (DM1 message) will be sent every 1 second while this fault is active. 
The first SAE J1939 message is sent when the "SPN 91 fault" becomes active on the first occurrence and 
not when it goes inactive for the first occurrence or active/inactive for the second occurrence. The inactive 
state is sent once at the next normal 1-second update (T=1 second).
The “SAE J1939 Message” (DM1) is required to be sent at the 1 second interval even though the fault is no 
longer active and the actual DM1 message will contain no active faults. This is done as the action to show 
the fault went away. The way this is done for this specific case (where there are no longer any active faults) 
is as shown in the preceding Example 2. If there were other active faults they would have been sent in this 
message. 
If the second SPN 91 would have been a different SPN it would have been sent prior to the 1 second in a 
DM1 sent in between normal 1 second updates. The 1 second interval message would not contain this new 
SPN or SPN 91 assuming they both transitioned on and off before the 1 second message. Therefore, the 1 
second DM1 message would still contain no faults.

Case 2 illustrates that the transition states can occur between the normal 1 second intervals. Therefore, a “SAE 
J1939 Message” is sent in between time equals 0 and time equals 1 to indicate that the SPN 91 fault has 
gone active. It is sent per the normal 1 second update at the 1 and 2 second points. It is sent at the time 
between 2 and 3 second to convey the transition to the inactive state. To do this the "J1939 Message" (DM1) 
is sent as shown in the preceding Example 2.

Case 3 shows the situation where there are already active faults in existence when SPN 91 becomes active.
Note that the transition of SPN 91 to active state is sent between the 1 and 2 second points. The message 
contains all active faults, not just the new one. The transition to the inactive state is sent during the normal 
2second update. This message would contain all active faults and since SPN 91 went inactive it would not 
be in this message.

1 Second Clock

seconds
Case1. SPN 91 Fault active

inactive

J1939 Messages

Faults Status 

from J1939

active

inactive

Case2. SPN 91 Fault active

inactive

J1939 Messages

Faults Status 

from J1939

active

inactive

Case2. New Fault

SPN 91

active

inactive

J1939 Messages

Faults Status 

from J1939

active

inactive

0.0 1.0 2.0 3.0

021757-00E
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J1939-73 Diagnostic Layer (Cont’d)

Previously active diagnostic trouble codes (DM2)

• EXAMPLE 1: The following illustrates the message format for when there is more than one diagnostic
trouble code.

Given:

a=lamp status (LS) is the same as active DTC.

b=SPN

c=FMI

d=CM and OC

Message form will be as follows: a,b,c,d,b,c,d,b,c,d,b,c,d....etc. In this example, the transport protocol of SAE 
J1939-21 will have to be used to send the information because it requires more than 8 data bytes. Actually 
any time there is more than one fault the services of the transport protocol will have to be used.

Transmission Rate: On request using PGN 59904 See SAE J1939-21
A NACK is required if PG is not supported
(see SAE J1939-21 PGN 59392)

Data Length: Variable
Data page: 0
PDU Format: 254
PDU Specific: 203
Default Priority: 6
Parameter Group Number: 65227 (0x00FECB)

1.1 2 bits Protect Lamp (PL) ,00=Off,01=On
1.3 2 bits Amber Warning Lamp Status (AWL), 00=Off,01=On
1.5 2 bits Red Stop Lamp Status (RSL),00=Off,01=On
1.7 2 bits Malfunction Indicator Lamp Status (MIL) ,00=Off,01=On
2.1 2 bits Reserved for SAE assignment Lamp Status <N/A> 0xFF
2.3 2 bits Reserved for SAE assignment Lamp Status <N/A>
2.5 2 bits Reserved for SAE assignment Lamp Status <N/A>
2.7 2 bits Reserved for SAE assignment Lamp Status <N/A>
3 1byte SPN, 8 least significant bits of SPN

(most significant at bit 8)
4 1byte SPN, second byte of SPN

(most significant at bit 8)
5.6 3bits SPN, 3 most significant bits

(most significant at bit 8)
5.1 5bits FMI

(most significant at bit 5)
6.1 7bits Occurrence Count
6.8 1bit SPN Conversion Method
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MESSAGE FORMAT (CONT’D)

J1939-73 Diagnostic Layer (Cont’d)

• EXAMPLE 2: The following illustrates the message format for when a request of the DM2 is made and
there are zero previously active faults. The currently defined lamps (Malfunction Indicator Lamp, Red
Stop Lamp, Amber Warning Lamp, and Protect Lamp) should reflect the present state of the transmitting
electronic component. In this example, the amber lamp is identified as being on.

Bytes 3 through 6 are all zeros.

Given:

Byte 1 bits 1-2 = 00
bits 3-4 = 01
bits 5-6 = 00
bits 7-8 = 00

Byte 2 bits 1-2 = 11
bits 3-4 = 11
bits 5-6 = 11
bits 7-8 = 11

Byte 3-6 SPN =0
FMI =0
OC =0
CM =0

Byte7 =255
Byte8 =255

Diagnostic data clear/reset of previously active dtcs (DM3)

NOTE : If system voltage is below normal operational range for EEPROM Writing, E-ECU will respond with a
NACK.

Transmission Rate: On request using PGN 59904 See SAE J1939-21
A NACK is required if PG is not supported
(see SAE J1939-21 PGN 59392)

Data Length: 0
Data page: 0
PDU Format: 254
PDU Specific: 204
Default Priority: 6
Parameter Group Number: 65228 (0x00FECC)
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BOBCAT Proprietary PGN

[See "APPENDIX C: MESSAGE FORMAT (BOBCAT PROPRIETARY PGN)" on page 20-70-1]

CAN Communication Functionality

Shutdown

• Shutdown request signal

Description PGN 
Number SA Priority Transmission 

update period Byte Bit Signal name Direc
tion EECU note

Y_ECR1 65282 NA NA 10ms 2 3-4 Shutdown 
requests 

V=>E available 0:No shutdown 
request (normal state) 
1:Shutdown request 
(EECU begins the 
shutdown 
processing.)

PTO Switch Not available 
Parking brake 
switch 

Not available 

2 7-8 Power supply/
Key position 

available 0,1:Auto preheat/
afterheat is disabled 
2:Auto preheat/after-
heat is enabled
3:The starter is 
permitted.

Accelerator 
pedal low idle 
switch 

Not available 

Water separa-
tor drain 
switch status 

Not available 

4 1-8 Accelerator 
pedal position 

available 0-100%

Vehicle speed Not available 
Trim ramp Not available 
Control or trim 
state 

Not available 

Control or trim 
mode 

Not available 

Control or trim 
data 

Not available 
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MESSAGE FORMAT (CONT’D)

BOBCAT Proprietary PGN (Cont’d)

• Shutdown acknowledgement signal

• Shutdown process 

• 1) Normal process

Shutdown acknowledgement turn to "1", only when EECU received shutdown requests and has finished shutdown 
process.

• 2) In case of cancellation of shutdown request on the shutdown process

IF engine is stopped by failure (ex. Over speed condition), shutdown acknowledgement not turn to "1".

Description PGN 
Number SA Priority Transmission 

update period Byte Bit Signal name Direc
tion EECU note

Y_ECACK1 65292 0 3 100ms 2 4-5 Preheat func-
tion 
acknowledge 
(State of pre-
heat 
energizing) 

E=>V available 0:Not active (Preheat 
OFF) 
1:Active (Preheat ON) 
2:Error indicator 
(Airheat Relay Error) 
3:NA ("preheat" only, 
not include "afterheat" 
and "air heat at 
cranking")

2 8 Shutdown 
acknowledge 

available 0:Power off not 
allowed
1:Power off allowed 
(Finished shutdown)

Y_ECR1Shutdown requests 0 0 11 1 1 1 1

1

Y_ECACK1Shutdown acknowledge

0

EECU shutdown

process

(about 1 sec) 021759-00E

0 0 01 1 0 0 0Y_ECR1Shutdown requests

1
Y_ECACK1Shutdown acknowledge

0

EECU shutdown

process

(about 1 sec)

Stop EECU shutdown process and

Continue Normal Drive Mode
-1 : Continue Drive)
-1 : Engine Stop)

Shutdown requests turn to "0"

before EECU shutdown

process complete

021760-00E
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BOBCAT Proprietary PGN (Cont’d)

Start lock

• Starter prohibition request signal

Description PGN 
Number SA Priority Transmission 

update period Byte Bit Signal name Direc
tion EECU note 

Y_ECR1 65282 NA NA 10ms 2 3-4 Shutdown 
requests 

V=>E available 0:No shutdown 
request (normal state) 
1:Shutdown request 
(EECU begins the 
shutdown 
processing.) 

PTO Switch Not available 
Parking brake 
switch 

Not available 

2 7-8 Power supply/
Key position 

available 0,1:Auto preheat/
afterheat is disabled 
2:Auto preheat/after-
heat is enabled
3:The starter is 
permitted. 

Accelerator 
pedal low idle 
switch

Not available 

Water separa-
tor drain 
switch status 

Not available 

4 1-8 Accelerator 
pedal position 

available 0-100% 

Vehicle speed Not available 
Trim ramp Not available 
Control or trim 
state 

Not available 

Control or trim 
mode 

Not available 

Control or trim 
data 

Not available 

Y_EC 65308 NA NA 100ms 1 5 Starter 
prohibition 

V=>E available 0:Permission 
1:Prohibition
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BOBCAT Proprietary PGN (Cont’d)

• Cranking Condition

Even after cranking, if Start enable becomes OFF or Shutdown request comes from VECU, EECU stop engine.

*1 : starter prohibition Engine speed (determined by map value:normal value 675 min-1)
*2 : Whether Y_ECR1 is used or Y_EC is used is set beforehand.

(*2) (*2)

Y_ECR1 E8 E24 Y_EC
(standard)

Y_ECR1
(option) E20

Shutdown 
requests

Engine 
Speed Start SW Start enable starter 

prohibition Key Position Starter relay

0
< (*1) min-1

OFF
OFF

0 3 OFF
1 0,1,2 OFF

ON
0 3 OFF
1 0,1,2 OFF

ON
OFF

0 3 OFF
1 0,1,2 OFF

ON
0 3 ON
1 0,1,2 OFF

=> (*1) min-1 - - - - OFF
1 - - - - - OFF

Input OFF ONONONONONONONONON
OFF ONONONOFFOFFONONONOFF

no data 110000011

no data 000000000
(0,1,2)(0,1,2)(3)(3)(3)(3)(3)(0,1,2)(0,1,2)

Input
Rx

Rx

ON

Output
OFF

Power ON EECU initialize

(about 100ms)

Starter prohibition (Y_EC)

or Key position (Y_ECR1)

Start SW (E8)

starter relay (E20)

Shutdown requests (Y_ECR1)

start enable (E24)

021761-00E
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BOBCAT Proprietary PGN (Cont’d)

Air-Heat function

• Preheat/afterheat enable/disable signal

• Preheat/afterheat acknowledgement signal

Description PGN 
Number SA Priority Transmission 

update period Byte Bit Signal name Direc
tion EECU note 

Y_ECR1 65282 NA NA 10ms 2 3-4 Shutdown 
requests 

V=>E available 0:No shutdown 
request (normal state) 
1:Shutdown request 
(EECU begins the 
shutdown 
processing.) 

PTO Switch Not available 
Parking brake 
switch 

Not available 

2 7-8 Power supply/
Key position 

available 0,1:Auto preheat/
afterheat is disabled 
2:Auto preheat/after-
heat is enabled
3:The starter is 
permitted. 

Accelerator 
pedal low idle 
switch 

Not available 

Water separa-
tor drain 
switch status 

Not available 

4 1-8 Accelerator 
pedal position 

available 0-100% 

Vehicle speed Not available 
Trim ramp Not available 
Control or trim 
state 

Not available 

Control or trim 
mode 

Not available 

Control or trim 
data 

Not available

Description PGN 
Number SA Priority Transmission 

update period Byte Bit Signal name Direc
tion EECU note

Y_ECACK1 65292 0 3 100ms 2 4-5 Preheat func-
tion 
acknowledge 
(State of pre-
heat 
energizing) 

E=>V available 0:Not active (Preheat 
OFF)
1:Active (Preheat ON) 
2:Error indicator 
(Airheat Relay Error) 
3:NA ("preheat" only, 
not include "afterheat" 
and "air heat at 
cranking")

2 8 Shutdown 
acknowledge 

available 0:Power off not 
allowed
1:Power off allowed 
(Finished shutdown)
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BOBCAT Proprietary PGN (Cont’d)

• Air-heat function

• Auto preheat /post heat

• Disable auto preheat /post heat

NOTE:

(A) EECU calculates air-heating time from the water temperature, and controls air heater relay automatically. 

(B) EECU automatically starts preheating after boot up process. 

(C) Once VECU disables to preheat, auto post heat (include at cranking time) is disabled too. 

(D) Once VECU disables to preheat, EECU doesn't start preheating even if VECU set enable bit in Y_ECR1 later.
This condition is only canceled by power-on reset of EECU.

Y_ECR1 Key position value no data
no data no data no data

no data no data 2or32or32or32or32or3
Y_ECACK1 Preheat function acknowled 1 1 0 0 0

ON

Air heat relay (E44)
OFF

Power ON EECU initialize

(about 100ms)

air heating time

(calculates from water temperature)

(B)

(A)

021763-00E

no data no data no data 2or32or30or10or12or3

no data no data no data 2or32or30or10or10or1

no data no data no data 1 0 0 0 0

no data no data no data 0 0 0 0 0

Y_ECR1 Key position value
Y_ECACK1 Preheat function acknowled

ON

Air heat relay (E44)
OFF

Power ON EECU initialize

(about 100ms)

(B)

(C), (D)air heating time

(calculates from water temperature)

(A)

Y_ECR1 Key position value
Y_ECACK1 Preheat function acknowled

ON

Air heat relay (E44)
OFF

Power ON EECU initialize

(about 100ms)

(B)

021764-00E
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MESSAGE FORMAT (CONT’D)

BOBCAT Proprietary PGN (Cont’d)

Engine Speed control

• Speed control signal

• Engine speed information signal

Description PGN 
Number SA Priority Transmission 

update period Byte Bit Signal name Direc
tion EECU note

Y_ECR1 65282 NA NA 10ms 2 3-4 Shutdown 
requests 

V=>E available 0:No shutdown 
request (normal state) 
1:Shutdown request 
(EECU begins the 
shutdown 
processing.)

PTO Switch Not available 
Parking brake 
switch 

Not available 

2 7-8 Power supply/
Key position 

available 0,1:Auto preheat/
afterheat is disabled 
2:Auto preheat/after-
heat is enabled
3:The starter is 
permitted.

Accelerator 
pedal low idle 
switch 

Not available 

Water separa-
tor drain 
switch status 

Not available 

4 1-8 Accelerator 
pedal position 

available 0-100%

Vehicle speed Not available 
Trim ramp Not available 
Control or trim 
state 

Not available 

Control or trim 
mode 

Not available 

Control or trim 
data 

Not available 

TSC1 0 NA 3 10ms 1 1-2 Override Con-
trol Mode 

V=>E available 0:Override disable 
1:Speed control
2,3:N/A (Override 
disable)

2-3 1-16 Requested 
Speed 

V=>E available A value of 0xFExx is 
sent as 'Error indica-
tor' (At 0xFExx, EECU 
does the CAN (TSC1) 
error operation.)

Description PGN 
Number SA Priority Transmission 

update period Byte Bit Signal name Direc
tion EECU note

EEC1 61444 0 3 20ms 4-5 1-16 Engine Speed E=>V available A value of 0xFExx is 
sent as 'Error indica-
tor' ex.at rotation 
speed sensor error
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MESSAGE FORMAT (CONT’D)

BOBCAT Proprietary PGN (Cont’d)

• Engine Speed control diagram

EECU controls the engine speed based on the value of  "Accelerator pedal position" of Y_ECR1.

IF "Override control mode" equals to "Speed control mode", EECU controls the engine speed based on the value of 
"Requested speed" of TSC1. 

NOTE: 

Exceptional conditions as below:

• Idle speed up

• Max/min speed limit

• Engine speed transition period

• EGR valve failure  etc.

VECU

(Ramp control)

EECU

TSC1 (Override control mode, Requested speed)

EEC1 (Engine speed)

Trim (Up/Down)

Accel sensor
+

[min-1]

Y_ECR1 (Accelerator pedal position)[%]

[min-1]

021782-00E
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MESSAGE FORMAT (CONT’D)

BOBCAT Proprietary PGN (Cont’d)

CAN communication failure

• Detect CAN communication malfunction

• At system start

When EECU cannot receive necessary information via CAN-BUS for two seconds* after power-on start, it considers 
that the CAN communication failure occurred.

• After system start normally

When EECU cannot receive necessary information via CAN-BUS five times continuously, it is considers that the CAN 
communication failure occurred.  (ex. period of five times: TSC1:10 x 5 ms, Y_ECR1:10 x 5 ms)

When EECU can receive necessary information via CAN-BUS for one time, it considers that the CAN communication 
has done normally.

• Start lock at CAN communication failure mode

When EECU cannot receive Y_ECR1 or Starter Prohibition (65308) via CAN-BUS for two seconds* after power-on 
start, EECU will allow to start engine according to discrete input signals.

*1:starter prohibition Engine speed (determined by map value:normal value 675 min-1)

Y_ECR1 E8 E24 Y_EC
(standard)

Y_ECR1
(option) E20

Shutdown 
requests

Engine 
Speed Start SW Start enable starter 

prohibition Key Position Starter relay

-
< (*1) min-1

OFF
OFF

- - OFF
- - OFF

ON
- - OFF
- - OFF

ON
OFF

- - OFF
- - OFF

ON
- - ON
- - ON

=> (*1) min-1 - - - - OFF
- - - - - - OFF

CAN
Y_ECR1,TSC1 failure

failure
Control mode

Normal

CAN communication failure

(2 sec)
EECU initialize

(about 100ms)
Power ON

021783-00E

CAN

Y_ECR1,TSC1 failure

failure

Control mode
Normal

CAN communication failure

(five times)

CAN communication success

(one time)

021784-00E
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MESSAGE FORMAT (CONT’D)

BOBCAT Proprietary PGN (Cont’d)

• Engine speed control at CAN communication failure mode

If TSC1 or Y_ECR1 communication failure occurs, EECU will select a speed control mode as the table below.

• EECU shutdown at CAN communication failure condition

At CAN communication failure condition EECU doesn't execute the shutdown process, so log-data cannot be written in 
EEPROM (ex. Engine run time). There is a possibility that the new log-data is broken at power OFF, when EECU is 
writing the log-data in EEPROM temporarily.

There is no influence on driving the engine even if the new log-data has been broken.

Component ID check

When EECU is replaced, it has no way to check the actual engine type. Therefore we recommend that VECU should 
check Component_ID of EECU. IF Component_ID is different from original one, VECU should turn to the derate_mode.

VECU can get vehicle manufacture specific component ID by VI Request, if VI has already written in EEPROM.

TSC1 Y_ECR1
Speed control CAN

Communication Override Data Communication Data

OK

Enable 
OK - - Requested speed

Need only TSC1
N/A Constant Speed (ex.1800 min-1)

Disable -
OK

OK APS position
Need TSC1 and Y_ECR1

N/A Constant Speed (ex.1800min-1)
NG - CAN Error

NG - -
OK

OK CAN Error
N/A CAN Error

NG - CAN Error

Eng.Type

OK?

NO

VI Request

VI Resp.

Request, 65260

TP.CM_BAM, 32, 21,3, 255, 65260

TP.DT, 1, DATA1-7

TP.DT, 2, DATA8-14

TP.DT, 3, DATA15-21

TSC1, 01, 1800, 00, 00, 00, 00, 00,

VECU EECU

021785-00E
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APPENDIX A: RECEIVE AND SEND MESSAGE CAN ID SUMMARY

* This priority is set to be equal to the priority of single packet transfer.

PGN ID Description P
(3bit)

R
(1bit)

DP
(1bit)

PF
(8bit)

PS
(GE/DA)

(8bit)

SA
(8bit)

With
period
(ms)

Data
Length
(byte)

Acronym R/S Note

55808 18DAF**** Reserved for 15765 (Physical 
Addressed) 6 0 0 218 DA SA 100ms Variable KWP2 R/S Diagnostics on CAN (Physical 

Addressed)

56064 18DB**** Reserved for 15765 (Functional 
Addressed) 6 0 0 219 DA SA 100ms Variable KWP1 R/S Diagnostics on CAN (Functional 

Addressed)

0 0C0000** Torque speed control 3 0 0 0 0 SA 10ms 8 TSC1 R Override control mode, 
Requested speed

56320 1CDC0000 Anti-theft Status 7 0 0 0 DA 0 On request 8 ATS S Anti-theft Status
56576 1CDD00** Anti-theft Request 7 0 0 0 DA SA As Needed 8 ATR R Anti-theft Request

61443 0CF00300 Electronic Engine Controller #2 3 0 0 240 3 0 50ms 8 EEC2 S Accelerator pedal position, Load 
at current speed

61444 0CF00400 Electronic Engine Controller #1 3 0 0 240 4 0 20ms 8 EEC1 S Actual engine %torque, Engine 
speed

65188 0CFEA400 Engine Temperature #2 3 0 0 254 164 0 1000ms 8 ET2 S ECU temperature, EGR temperature

65247 0CFEDF00 Electronic Engine Controller #3 3 0 0 254 223 0 250ms 8 EEC3 S Nominal friction %torque, 
Engine's desired speed

65253 18FEE500 Engine Hours, Revolutions 6 0 0 254 229 0 On request 8 HOURS S Total engine hours, Total engine 
revolution

65255 18FEE700 Vehicle Hours 6 0 0 254 231 SA 1000ms 8 VH R Total vehicle hours

65259 18FEEB00 Component Identification 6 0 0 254 235 0 On request 48 CI S ECU number, Engine serial num-
ber, Engine type,

65260 18FEEC00 Vehicle Identification 6 0 0 254 236 0 On request VI S Vehicle Identification number
65262 18FEEE00 Engine Temperature #1 6 0 0 254 238 0 1000ms 8 ET1 S Engine coolant temperature, fuel, oil,
65269 18FEF500 Ambient conditions 6 0 0 254 245 0 1000ms 8 AMB S Barometric pressure
65271 18FEF700 Vehicle Electrical Power 6 0 0 254 247 0 1000ms 8 VEP S Electrical potential
65282 0CFF02** Engine control request 1 3 0 0 255 2 SA 10ms 8 Y_ECR1 R Engine control request 1
65292 0CFF0C00 Engine control Acknowledge 1 3 0 0 255 12 0 100ms 8 Y_ECACK1 S Engine control Acknowledge 1
65297 18FF1100 State of digital In/Out 6 0 0 255 17 0 100ms 8 Y_I/OS S Digital ports status

65298 18FF1200 Rack position control 6 0 0 255 18 0 20ms 8 Y_RPC S Actual rack position, Request 
rack position. Iset_raw

65300 18FF14** Output Request 6 0 0 255 20 SA On request 8 Y_OPR R Active Control Request
65301 18FF1500 Output Acknowledge 6 0 0 255 21 0 On request 8 Y_OPA S Active Control Answer
65302 18FF1600 Over load alarm command 6 0 0 255 22 0 On request 8 Y_OLS R Bobcat special PGN
65303 0CFF1700 Engine load 3 0 0 255 23 0 20ms 8 Y_LF S Engine percent load

65306 18FF1A00 Analog input 6 0 0 255 26 0 100ms 8 Y_AIN1 S AD value (CW temp, Rack position, 
Accel sensor, Reserved analog)

65307 18FF1B00 Analog input2 6 0 0 255 27 0 100ms 8 Y_AIN2 S AD value (Reserved temp, Intake 
temp, EGR temp)

65308 18FF1C** Governor functions 6 0 0 255 28 SA 100ms 8 Y_EC R Droop/Isochronous, Reverse 
droop, Starter prevention

65309 0CFF1D** Engine stop command 3 0 0 255 29 SA On request 8 Y_STP R Engine stop

65310 18FF1E** Speed selection functions 6 0 0 255 30 SA 10ms 8 Y_RSS R Constant speed, Constant 
deceleration

65311 18FF1F00 Engine control factor 6 0 0 255 31 0 20ms 8 Y_SRF S Engine stop factor, Starter pre-
vention factor

65315 18FF2300 Lamp control 6 0 0 255 35 0 100ms 8 Y_TRS_S S Bobcat special PGN

65317 18FF2500 Diagnostic Trouble Code 6 0 0 0 37 0 On request Variable Y_TRS_DT
C S Bobcat special PGN

65318 18FF2600 Engine speed specifications 6 0 0 255 38 0 250ms 8 Y_SRSI S Lo-idle speed, Hi-idle speed, 
Available max speed

65319 18FF2700 Engine control status 6 0 0 255 39 0 100ms 8 Y_ESI S Engine state information

59392 18E8FF00 Acknowledge/Negative 
Acknowledge 6 0 0 232 255 0 On request 8 Ack/Nack S Global Response

59904 18EAFF** Request 6 0 0 234 255 SA As Needed 3 R Global Request

60160 1CEBFF00 TRANSPORT PROTOCOL-
DATA TRANSFER 7* 0 0 235 255 0 As Required 8 TP.DT S

60416 1CECFF00 TRANSPORT PROTOCOL-
CONNECTION MANAGEMENT 7* 0 0 236 255 0 As Required 8 TP.CM S Broadcast Announce Message Only

61184 18EF**** PROPRIETARY A (Develop-
ment Tool) 6 0 0 239 DA SA Bobcat Proprietary

65226 18FECA00 Active Diagnostic Trouble Code 6 0 0 254 202 0 1000ms Variable DM1 S Multi-packet Broadcast message

65227 18FECB00 Previously Active Diagnostic 
Trouble Code 6 0 0 254 203 0 On request Variable DM2 S Multi-packet Broadcast message

65228 Diagnostic Data Clear/Reset of 
Previously Active DTCs 254 204 On request DM3 Positive response = ACK
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APPENDIX B: MESSAGE FORMAT (J1939-71, -73, -21)

PGN Acronym
0 TSC1

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
1 1 2 Override Control Mode 695

R Override Disabled 00 "Accelerator pedal position" is enabled 
R Speed Control 01 "Requested Speed" is enabled

N/A Torque Control 10 Ignored (Hold previous state)
N/A Speed/Torque Limit 11 Ignored (Hold previous state)
N/A 1 3 2 Requested Speed Control Condition 696 Not available
N/A Not available 11

1 5 2 Override Control Mode Priority 897 Not available
N/A Highest 00
N/A High 01
N/A Medium 10
N/A Low 11
N/A 1 7 2 not defined
R 2 1 16 Requested Speed / Speed Limit U16 0.125 0 0 8031.875 min-1 898 The instruction engine speed from vehicle 

ECU.
This function is enabled when "setup accel 
sensor flag" of the Application menu set to 
CAN.
When receive more than "FE00h" then engine 
speed is according to accel sensor error 
operation.
CAN Bus state
>Initial state : According to accel sensor error 
operation
>Error state : According to accel sensor error 
operation
Error state is retrieved automatically."

R Error Indicator FE**
R Not available FF**

N/A 4 1 8 Requested Torque / Torque Limit U8 1 -125 -125 125 % 518 Not available
N/A Error Indicator FE**
N/A Not available FF**
N/A 5 1 32 Not defined

PGN Acronym
61443 EEC2

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
N/A 1 1 2 Accelerator Pedal Low Idle Switch 558 Not available
N/A Accelerator pedal not in low idle 

condition
00

N/A Accelerator pedal in low idle 
condition

01

N/A Error Indicator 10
S Not available 11

N/A 1 3 2 Accelerator Pedal Kickdown Switch 559 Not available
N/A Kickdown passive 00
N/A Kickdown active 01
N/A Error Indicator 10
S Not available 11

N/A 1 5 2 Road Speed Limit Status 1437 Not available
N/A Active 00
N/A Not active 01
N/A Error Indicator 10
S Not available 11

N/A 1 7 2 not defined
S 2 1 8 Accelerator Pedal Position U8 0.4 0 0 100 % 91 Droop mode hi-idle speed is 100%.
S Error Indicator FE
S Not available FF
S 3 1 8 Percent Load At Current Speed U8 1 0 0 100 % 92
S Error Indicator FE When the load ratio cannot be calculated.

N/A Not available FF
N/A 4 1 8 Remote Accelerator U8 0.4 0 0 100 % 974 Not available
N/A Error Indicator FE
S Not available FF

N/A 5 1 32 Not defined
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APPENDIX B: MESSAGE FORMAT (J1939-71, -73, -21) (CONT’D)

PGN Acronym
61444 EEC1

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
N/A 1 1 4 Engine/Retarder Torque Mode 899 Not available
N/A Low idle governor/no request 

(default mode)
0000

N/A Accelerator pedal 0001
N/A Cruise control 0010
N/A PTO governor-N/A 0011
N/A Road speed governor 0100
N/A ASR control-N/A 0101
N/A Transmission control 0110
N/A ABS control-N/A 0111
N/A Torque limiting 1000
N/A High speed governor 1001
N/A Braking system-N/A 1010
N/A Remote Accelerator 1011
N/A not defined 1100
N/A not defined 1101
N/A Other 1110
S Not available 1111

N/A 1 5 4 not defined
N/A 2 1 8 Driver's Demand Engine - Percent 

Torque
U8 1 -125 -125 125 % 512 Not available

N/A Error Indicator FE
S Not available FF

N/A 3 1 8 Actual Engine - Percent Torque U8 1 -125 -125 125 % 513 Not available
N/A Error Indicator FE
S Not available FF
S 4 1 16 Engine Speed U16 0.125 0 0 8031.875 min-1 190
S Error Indicator FE**

N/A Not available FF**
N/A 6 1 8 Source Address of Controlling Device 

for Engine Control
U8 1 0 0 253 1483 Not available

N/A Error Indicator FE
S Not available FF

7 1 4 Engine Starter Mode 1675
S start not requested 0000 Available
S starter active, gear not engaged 0001 Available
S starter active, gear engaged 0010 Available
S start finished 0011 Available

N/A starter inhibited due to engine 
already running

0100

N/A starter inhibited due to engine not 
ready for start 

0101

N/A starter inhibited due to driveline 
engaged

0110

N/A starter inhibited due to active 
immobilizer

0111

N/A starter inhibited due to starter over-
temp

1000

N/A reserved 1001
N/A reserved 1010
N/A reserved 1011
N/A reserved 1100
S starter inhibited - reason unknown 1101 Detail is shown in PGN65311(Y_SRF).

N/A error 1110
N/A Not available 1111
N/A 7 5 4 Not defined
N/A 8 1 8 Not defined
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APPENDIX B: MESSAGE FORMAT (J1939-71, -73, -21) (CONT’D)

PGN Acronym
65188 ET2

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
N/A 1 1 16 Engine Oil Temperature 2 U16 0.031 -273 -273 1735 deg C 1135 Not available
N/A Error Indicator FE**
S Not available FF**
S 3 1 16 Engine ECU Temperature U16 0.031 -273 -273 1735 deg C 1136
S Error Indicator FE**

N/A Not available FF**
N/A 5 1 16 Engine EGR Differential Pressure 411 Not available
N/A Error Indicator FE**
S Not available FF**

N/A 7 1 16 Engine EGR Temperature U16 0.031 -273 -273 1735 deg C 412 Not available
N/A Error Indicator FE**
S Not available FF**

PGN Acronym
65247 EEC3

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
N/A 1 1 8 Nominal Friction - Percent Torque U8 1 -125 -125 125 % 514 Not available
N/A Error Indicator FE
S Not available FF
S 2 1 16 Engine's Desired Operating Speed U16 0.125 0 0 8031.875 min-1 515

N/A Error Indicator FE**
N/A Not available FF**
N/A 4 1 8 Engine's Desired Operating Speed 

Asymmetry Adjustment
U8 1 0 0 250 519 Not available

N/A Error Indicator FE
S Not available FF

N/A 5 1 32 Not defined

PGN Acronym
65253 HOURS

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 32 Total Engine Hours U32 0.05 0 0 210,554,061 hr 247 Total engine running hours

N/A Error Indicator FE******
N/A Not available FF******
N/A 5 1 32 Total Engine Revolutions U32 1,000 0 0 4,211,081,215,000 r 249 Not available
N/A Error Indicator FE******
S Not available FF******

PGN Acronym
65255 VH

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
R 1 1 32 Total Vehicle Hours U32 0.05 0 0 210,554,061 hr 246 CAN Bus state

>Initial state : 0
>Error state : keep last state

N/A Error Indicator FE****** Ignored
N/A Not available FF****** Ignored
N/A 5 1 32 Total Power Takeoff Hours U32 0.05 0 0 210,554,061 hr 248
N/A Error Indicator FE******
N/A Not available FF******

PGN Acronym
65259 CI

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 40 Make "YDECO" ASCII 586
S 6 1 160 Engine Model Number (ASCII *20) ASCII 587 Engine model name
S 26 1 8 Delimiter "*" ASCII
S 27 1 48 Engine Serial Number (ASCII *6) ASCII 588 Engine serial number
S 33 1 8 Delimiter "*" ASCII
S 34 1 112 ECU Number(ASCII *14) ASCII 233 ECU ASSY part number
S 48 1 8 Delimiter "*" ASCII



20-60-4 E55W, E60, E80 Electronic Control System Manual
                                                                                                                                                                                                                          

APPENDIX B: MESSAGE FORMAT (J1939-71, -73, -21) (CONT’D°

PGN Acronym
65260 VI

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 256 Vehicle Identification Number (ASCII) ASCII 237 Engine model name (engine decal)
S 33 1 8 Delimiter "*" ASCII

PGN Acronym
65262 ET1

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 8 Engine Coolant Temperature U8 1 -40 -40 210 deg C 110
S Error Indicator FE

N/A Not available FF
N/A 2 1 8 Fuel Temperature U8 1 -40 -40 210 deg C 174 Not available
N/A Error Indicator FE
S Not available FF

N/A 3 1 16 Engine Oil Temperature U16 0.031 -273 -273 1735 deg C 175 Not available
N/A Error Indicator FE00
S Not available FF00

N/A 5 1 16 Turbo Oil Temperature U16 0.031 -273 -273 1735 deg C 176 Not available
N/A Error Indicator FE00
S Not available FF00

N/A 7 1 8 Engine intercooler temperature U8 1 -40 -40 210 deg C 52 Not available
N/A Error Indicator FE
S Not available FF

N/A 8 1 8 Engine intercooler Thermostat 
Opening

U8 0.4 0 0 100 % 1134 Not available

N/A Error Indicator FE
S Not available FF

PGN Acronym
65269 AMB

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 8 Barometric Pressure U8 0.5 0 0 125 kPa 108 Reserved
S Error Indicator FE
S Not available FF

N/A 2 1 16 Cab Interior Temperature U16 0.031 -273 -273 1735 deg C 170 Not available
N/A Error Indicator FE00
S Not available FF00

N/A 4 1 16 Ambient Air Temperature U16 0.031 -273 -273 1735 deg C 171 Not available
N/A Error Indicator FE00
S Not available FF00

N/A 6 1 8 Air Inlet Temperature U8 1 -40 -40 210 deg C 172 Not available
N/A Error Indicator FE
S Not available FF

N/A 7 1 16 Road Surface Temperature U16 0.031 -273 -273 1735 deg C 79 Not available
N/A Error Indicator FE00
S Not available FF00

PGN Acronym
65271 VEP

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
N/A 1 1 8 Net Battery Current U8 1 -125 -125 125 A 114 Not available
N/A Error Indicator FE
S Not available FF

N/A 2 Not defined
N/A 3 1 16 Alternator Potential (Voltage) U16 0.05 0 0 3212.75 V 167 Not available
N/A Error Indicator FE00
S Not available FF00

N/A 5 1 16 Electrical Potential (Voltage) U16 0.05 0 0 3212.75 V 168 Not available
N/A Error Indicator FE00
S Not available FF00
S 7 1 16 Battery Potential (Voltage), Switched U16 0.05 0 0 3212.75 V 158 ECU Voltage

N/A Error Indicator FE00
N/A Not available FF00



20-60-5 E55W, E60, E80 Electronic Control System Manual
                                                                                                                                                                                                                        

APPENDIX B: MESSAGE FORMAT (J1939-71, -73, -21) (CONT’D)

PGN Acronym
65226 DM1

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
N/A 1 1 2 Protect Lamp Status 987 a
S Lamp Off 00  Machine failure

N/A Lamp On 01
S 1 3 2 Amber Warning Lamp Status 624 The trouble without engine stop
S Lamp Off 00
S Lamp On 01
S 1 5 2 Red Stop Lamp Status 623 The trouble with engine stop
S Lamp Off 00
S Lamp On 01
S 1 7 2 Malfunction Indicator Lamp Status 1213 The trouble influenced on exhaust gas without engine stop
S Lamp Off 00
S Lamp On 01

N/A 2 Reserved
S 3 1 8 SPN, 8 least significant bits of SPN U19 1 0 0 524286 1214 b
S 4 1 8 SPN, 8 second byte of SPN Version 4 Format
S 5 6 3 SPN, 3 most significant bits
S 5 1 5 FMI U5 1 0 0 30 1215 c

N/A Not available 3F
S 6 1 7 Occurrence count U7 1 0 0 126 1216 d

N/A Not available 7F
S 6 8 1 Conversion Method 0 1706
S 7 1 8 Not defined(Set to 0FFH) : Single 

Frame/SPN-H : Multi-packet
b

S 8 1 8 Not defined(Set to 0FFH) : Single 
Frame/SPN-M : Multi-packet

S 9 (SPN-L)+(FMI) : Multi-packet c
S 10 (OC) d
S 11 (SPN-H) b
S 12 (SPN-M)
S 13 (SPN-L)+(FMI) c
S 14 (OC) d

PGN Acronym
65227 DM2

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 2 Protect Lamp Status 987 a
S Lamp Off 00
S Lamp On 01
S 1 3 2 Amber Warning Lamp Status 624
S Lamp Off 00
S Lamp On 01
S 1 5 2 Red Stop Lamp Status 623
S Lamp Off 00
S Lamp On 01
S 1 7 2 Malfunction Indicator Lamp Status 1213
S Lamp Off 00
S Lamp On 01

N/A 2 Reserved
S 3 1 8 SPN, 8 least significant bits of SPN U19 1 0 0 524286 1214 b
S 4 1 8 SPN, 8 second byte of SPN Version 4 Format
S 5 6 3 SPN, 3 most significant bits
S 5 1 5 FMI U5 1 0 0 30 1215 c

N/A Not available 3F
S 6 1 7 Occurrence count U7 1 0 0 126 1216 d

N/A Not available 7F
S 6 8 1 Conversion Method 0 1706 Version 4 Format
S 7 1 8 Not defined (Set to 0FFH) : Single 

Frame/SPN-H : Multi-packet
b

S 8 1 8 Not defined (Set to 0FFH) : Single 
Frame/SPN-M : Multi-packet

S 9 (SPN-L)+(FMI) : Multi-packet c
S 10 (OC) d
S 11 (SPN-H) b
S 12 (SPN-M)
S 13 (SPN-L)+(FMI) c
S 14 (OC) d
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APPENDIX B: MESSAGE FORMAT (J1939-71, -73, -21) (CONT’D)

PGN Acronym
59904 Requests

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
R 1 1 8 Least Significant Byte of PGN 1 0 0 131071 2540
R 2 1 8 Byre 2 of PGN
R 3 1 8 Most Significant Byte of PGN

PGN Acronym
59392 Ack/Nack

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
1 1 8 Control Byte 1 0 1 3 2541

S 0: Positive Acknowledgment
S 1: Negative Acknowledgment
S 2: Access Denied (PGN supported 

but security access denied)
S 3: Busy (PGN supported but ECU is 

busy and cannot respond now )
N/A 2 1 8 Group Function 255 255 2542
N/A 3 1 8 Not defined
N/A 4 1 8 Not defined
N/A 5 1 8 Not defined
S 6 1 8 Least Significant Byte of PGN of 

Requested Information
U24 1 0 0 131071 2543

S 7 1 8 Middle Byte 2 of PGN of Requested 
Information

S 8 1 8 Most Significant Byte of PGN of 
Requested information

PGN Acronym
60160 TP_DT

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 8 Sequence Number U8 1 0 1 255
S 2 1 16 Packetized Data (7 bytes) Note the last packet of a multipacket Parame-

ter Group may require less than 8 data bytes. 
The extra bytes should be filled with 0xFF

PGN Acronym

60416 TP_CM_
BAM

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 8 Control Byte - set to 32 for CM_BAM U8 1 32 32 32 2556
S 2 1 16 Total Message Size, number of byte U16 1 0 9 1785 2567
S 4 1 8 Total number of packets U8 1 0 2 255 2568
S 5 1 8 Not Defined
S 6 1 8 Least Significant Byte of PGN U24 1 0 0 131071 2569
S 7 1 8 Byre 2 of PGN
S 8 1 8 Most Significant Byte of PGN
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APPENDIX B: MESSAGE FORMAT (J1939-71, -73, -21) (CONT’D)

PGN Acronym Planning
(Not available)56320 ATS

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 2 Anti-theft Encryption Seed Present 

Indicator
1194

S Random number is not present 00
S Random number is  present 01 Seed send
S 1 3 2 Anti-theft Password Valid Indicator 1195
S Password is not a validated 

password
00

S Password is a validated password 01 Unlock
S 1 5 2 Anti-theft Component Status States 1196
S Unlocked 00
S Locked 01
S Blocked 10
S Not defined 11
S 1 7 2 Anti-theft Modify Password States 1197
S Ok 00 Unlock
S Full_of_Password 01
S Empty_of_Password 10
S Not_valid 11
S 2 1 56 Anti-theft Random Number 1198
S MSB Seed number
S :

:
LSB

PGN Acronym Planning
(Not available)56576 ATR

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
R 1 1 1 Not defined
R 1 2 2 Anti-theft Encryption Indicator States 1199
R Encryption_Seed_Request 00 Seed request
R Encrypted_Code_present 01 Password send
R Not defined 10
R Not_Available 11
R 1 4 2 Anti-theft Desired Exit Mode States 1200
R Lock_Upon_Operator_Request 00
R Lock_When_Key_Off 01
R Not defined 10
R Not_Available 11
R 1 6 3 Anti-theft Component Status States 1201
R Add_Password 000
R Delete_Password 001
R Change_Password 010
R Lock_or_Unlock 011 Seed request,
R Check_Status 100
R Login 101
R Not defined 110
R Not defined 111
R 2 1 56 Anti-theft Password Representation 1202
R MSB Password number
R :
R :
R LSB
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APPENDIX C: MESSAGE FORMAT (BOBCAT PROPRIETARY PGN)

PGN Acronym
65282 Y_ECR1

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note

N/A 1 1 8 not defined
N/A 2 1 2 not defined

2 3 2 Shutdown requests

R No shutdown request 00 normal state
R Shutdown request 01 Engine ECU begins the shutdown 

processing.
N/A Error Indicator 10 Ignored

N/A Not available 11 Ignored
N/A 2 5 2 not defined

2 7 2 Power supply/Key position

R Ignition key in off-position 00 Auto preheat/afterheat is disabled. /
The starter is not permitted. 

R Ignition key in normal driving 
position

01 Auto preheat/afterheat is disabled. /
The starter is not permitted. 

R Ignition key in preheat-position 10 Auto preheat/afterheat is enabled. /The 
starter is not permitted. 

R Ignition key in crank-position 11 The starter is permitted. 
N/A 3 1 8 not defined
R 4 1 8 Accelerator pedal position U8 0.4 0 0 100 % Percent ratio of accelerator pedal 

position
Engine speed is increased low-idle 
speed to high-idle speed with pedal 
position. Low-idle is 0%, and high-idle 
is 100%. (Same as analog accelerator 
sensor.)
This function is enabled when "setup 
accel sensor flag" of the Application 
menu set to CAN.
This parameter is available when 
"Override Control Mode" of TSC1 is 
disabled.
When receive more than "FEh" then 
engine control is according to accel 
sensor error operation.
CAN Bus state
>Initial state : According to accel 
sensor error operation
>Error state : According to accel sensor 
error operation
Error state is retrieved automatically.

R Error Indicator FE
R Not available FF

N/A 5 1 32 not defined

PGN Acronym
65292 Y_ECACK1

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note

N/A 1 1 8 not defined
N/A 2 1 3 not defined

2 4 2 Preheat function acknowledge State of preheat energizing
("preheat" only, not include "afterheat" 
and "airheat at cranking")

S Not active (Preheat OFF) 00
S Active(Preheat ON) 01
S Error indicator (Airheat Relay Error) 10

N/A Not available 11
N/A 6 2 not defined

2 8 1 Power down enable

S Power off not allowed 0
S Power off allowed (Finished 

shutdown)
1

N/A 3 1 48 not defined
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APPENDIX C: MESSAGE FORMAT (BOBCAT PROPRIETARY PGN) (CONT’D)

PGN Acronym

65297 Y_I/OS
R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note

1 1 3 Digital input 1 status External switch OFF (open)=0 / 
ON (close)=1

S 1 1 STARTSW(E8) Port XX1
S 2 1 SHUDNSW(E15) Port X1X
S 3 1 IGNSW(E7) Port 1XX

N/A 4 5 not defined
2 1 7 Digital input 2 status External switch OFF (open)=0 / 

ON (close)=1
S 1 1 APP-IP1(E24) Port XXXXXX1 Droop selection / Starter permission

S 2 1 APP-IP2(E14) Port XXXXX1X Rmax2 / Oil pressure switch / Pedal 
switch NO

S 3 1 APP-IP3(E9) Port XXXX1XX Speed1 / Charge alarm
S 4 1 APP-IP4(E17) Port XXX1XXX Speed2

S 5 1 APP-IP5(E5) Port XX1XXXX Reverse droop / Air cleaner 
S 6 1 APP-IP6(E6) Port X1XXXXX Speed selection / Water separator
S 7 1 APP-IP7(E13) Port 1XXXXXX Rmax1 / Stop2 / Pedal switch NC

N/A 8 1 not defined
3 1 8 Digital output 1 status Output port OFF=0 / ON=1

S 1 1 MAIN-RLY(E34) Port XXXXXXX1

S 2 1 RACK-RLY(E33) Port XXXXXX1X
S 3 1 AIRHT-RLY(E44) Port XXXXX1XX
S 4 1 CSD-CL(E41) Port XXXX1XXX

S 5 1 FAIL-LMP(E12) Port XXX1XXXX
S 6 1 PREHT-LMP(E23) Port XX1XXXXX
S 7 1 APP-OP1(E20) Port X1XXXXXX

S 8 1 APP-OP2(E2) Port 1XXXXXXX
N/A 4 1 40 not defined

PGN Acronym

65298 Y_RPC
R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 16 ACTUAL RACK POSITION U10 1 0 0 1023

S Error Indicator FE** Rack position sensor error
N/A Not available FF**
S 3 1 16 REQUEST RACK POSITION U10 1 0 0 1023 Target rack position

S Error Indicator FE** Rack position sensor error
N/A Not available FF**
S 5 1 16 Iset_raw U10 1 0 0 6000 Target rack current

N/A Error Indicator FE**
N/A Not available FF**
S 7 1 16 EGR STEP(actual) U16 1 0 0 54 EGR step current value

S Error Indicator FE**
S Not available FF**
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APPENDIX C: MESSAGE FORMAT (BOBCAT PROPRIETARY PGN) (CONT’D)

PGN Acronym

65300 Y_OPR
R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
R 1 1 8 Command ID Code 4Fh U8 Fixed Value.  ASCII Code of "O" 

(Ignore other Value)

R 2 1 8 Function ID Code U8 Select Active Control Object.
(This Function is Valid only when 
Engine Speed=0 and Key switch OFF)

APP-OP1 00h Digital output
Rack Actuator Relay 01h Digital output

Air Heat Relay 02h Digital output
Request Rack Position 25h Analog output
Failure Lamp 33h Digital output

Pre-Heat Lamp 34h Digital output
EGR Stepping Motor 35h Analog output
APP-OP2 36h Digital output

CSD Solenoid Valve 37h Digital output
R 3 1 8 Port Select Data (Digital output Value) U8 When "Function ID Code" is Digital 

output
0=OFF (open) / 1=ON (close)
When "Function ID Code" is Analog 
output
0=0 output / 1=use "Port Output Data"

R 4 1 8 Port Output Data (Analog output 
Value)

U8 1 0 0 100 % When "Function ID Code" is Digital 
output
0 (Fixed Value)
When "Function ID Code" is Analog 
output
output Value (0-100%)

N/A 5 1 32 not defined

PGN Acronym
65301 Y_OPA

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 8 Command ID Code 4Fh U8 Fixed Value.  

ASCII Code of "O"
S 2 1 8 Function ID Code U8 Return received Value

S 3 1 8 ECU ID Code 00h U8 Fixed Value  (E-ECU)
S 4 1 8 Port Select Data (Digital output Value) U8 Return received Value
S 5 1 8 Port Output Data (Analog output 

Value)
U8 Return received Value

S 6 1 16 Feed Back Data U16 1 0 0 100 % When "Function ID Code" is Request 
Rack Position
Return Actual Rack Position (0-100%)
When "Function ID Code" is EGR Step-
ping Motor
Return EGR Valve Opening Value
When "Function ID Code" is Digital 
output
0 (Fixed Value)

S Error Indicator FE** When "Function ID Code" is Request 
Rack Position
Rack Position Sensor Error
When "Function ID Code" is EGR Step-
ping Motor
EGR Stepping Motor Error, dump 
surge limit

S Not available FF** When "Function ID Code" is EGR Step-
ping Motor and Select  "No EGR"

S 8 1 8 Process Result U8 0:Failure (output impossible) / 
1:successful 
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APPENDIX C: MESSAGE FORMAT (BOBCAT PROPRIETARY PGN) (CONT’D)

PGN Acronym Bobcat special PGN

65302 Y_OLS
R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
R 1 1 16 Amount of speed down at overload 

detection
U16 0.125 0 0 8031.875 min-1

N/A Error Indicator FE**
N/A Not available FF**
R 3 1 16 Amount of speed down at overload 

absolution
U16 0.125 0 0 8031.875 min-1

N/A Error Indicator FE**
N/A Not available FF**
R 5 1 8 Load ratio at overload detection U8 1 0 0 101 %

N/A Error Indicator FE
N/A Not available FF
R 6 1 8 Load ratio at overload absolution U8 1 0 0 101 %

N/A Error Indicator FE
N/A Not available FF
R 7 1 8 Over load RPM down ratio (for 

Tractor)
U8 1 0 0 100 %

N/A Error Indicator FE
N/A Not available FF
N/A 7 1 16 Not defined

PGN Acronym
65303 Y_LF

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note

S 1 1 8 Engine gross load ratio U8 1 0 0 100 %
S Error Indicator FE When the load ratio cannot be 

calculated
N/A Not available FF

S 2 1 8 Engine net load ratio U8 1 0 0 100 % Option
S Error Indicator FE When the load ratio cannot be 

calculated
N/A Not available FF

S 3 1 8 Load ration for UFO control U8 1 0 0 100 % Bobcat special function
S Error Indicator FE When the load ratio cannot be 

calculated
N/A Not available FF

S 4 1 8 Load ratio for load detection U8 1 0 0 100 % Bobcat special function
S Error Indicator FE When the load ratio cannot be 

calculated
N/A Not available FF

S 5 1 8 Engine net load ratio (Hold at 
acceleration)

U8 1 0 0 100 % Bobcat special function

S Error Indicator FE When the load ratio cannot be 
calculated

N/A Not available FF

S 6 1 2 Overload alarm Bobcat special function
S OFF 00 Initial state
S ON 01

S Error Indicator 10 When the load ratio cannot be 
calculated

S Not available 11 When it cannot receive 'Y_OLS' 
command

N/A 6 Not defined

N/A 7 16 Not defined
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APPENDIX C: MESSAGE FORMAT (BOBCAT PROPRIETARY PGN) (CONT’D)

PGN Acronym

65306 Y_AIN1
R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 16 Coolant Temperature Sensor Voltage U16 0 0 0 1,023 TW (E25) Port, Reserved

N/A Error Indicator FE**
N/A Not available FF**
S 3 1 16 Rack Position Sensor Voltage U16 0 0 0 1,023 RPS (E36) Port

N/A Error Indicator FE**
N/A Not available FF**
S 5 1 16 Accel Position Sensor Voltage U16 0 0 0 1,023 APS (E35) Port

N/A Error Indicator FE**
N/A Not available FF**
S 7 1 16 Reserve Analog Sensor Voltage U16 0 0 0 1,023 REAN (E37) Port, Option

N/A Error Indicator FE**
N/A Not available FF**

PGN Acronym

65307 Y_AIN2
R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 16 Reserve Thermistor Sensor Voltage U16 0 0 0 1,023 RET (E16) Port

N/A Error Indicator FE**
N/A Not available FF**
S 3 1 16 Suction Temperature Sensor Voltage U16 0 0 0 1,023 TAIR (E26) Port, Reserved

N/A Error Indicator FE**
N/A Not available FF**
S 5 1 16 EGR Temperature Sensor Voltage U16 0 0 0 1,023 TEGR (E27) Port, Reserved

N/A Error Indicator FE**
N/A Not available FF**
S 7 1 16 Not defined U16 0 0 0 1,023

N/A Error Indicator FE**
N/A Not available FF**

PGN Acronym

65308 Y_EC
R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note

1 1 2 Rmax selection Bobcat special function
CAN Bus state
>Initial state : 0=OFF
>Error state : keep last state

R 1 1 Rmax1 X1 0=OFF / 1=ON, Depend on APP-IP7 
function setting

R 2 1 Rmax2 1X 0=OFF / 1=ON, Depend on APP-IP2 
function setting

1 3 2 Governor mode CAN Bus state
>Initial state : 0=OFF
>Error state : keep last state

R 3 1 Droop mode X1 0=OFF (Isochronous) / 1=ON(Droop), 
Depend on APP-IP1 function setting

R 4 1 Reverse droop mode 1X 0=OFF (Isochronous) / 1=ON (Reverse 
droop), Depend on APP-IP5 function 
setting

1 5 1 Starter prevention CAN Bus state
>Initial state : 1=ON
>Error state : 0=OFF

R 5 Starter permission 1 0=OFF(permission) / 1=ON (preven-
tion), Depend on APP-IP1 function 
setting

1 6 2 Hi-idle limit Bobcat special function
CAN Bus state
>Initial state : 0=OFF
>Error state : keep last state

R 6 Hi-idle limit 1 0=OFF / 1=ON, Depend on APP-IP5 
function setting

R 7 Hi-idle limit speed 1 0=OFF / 1=ON, Depend on APP-IP7 
function setting

N/A 1 8 1 Not defined
N/A 2 1 56 Not defined
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APPENDIX C: MESSAGE FORMAT (BOBCAT PROPRIETARY PGN) (CONT’D)

PGN Acronym

65309 Y_STP
R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
R 1 1 2 Engine Stop command

R Engine stop not requested 00
R Engine stop 01

N/A Error Indicator 10 Ignored

N/A Not available 11 Ignored
N/A 1 3 6 not defined
N/A 2 1 56 Not defined

PGN Acronym
65310 Y_RSS

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note

1 1 5 Speed selection function Constant speed, Constant deceleration
CAN Bus state
>Initial state : 0=OFF
>Error state : keep last state

R 1 1 Speed1 XXXX1 0=OFF / 1=ON, Depend on APP-IP3 
function setting

R 2 1 Speed2 XXX1X 0=OFF / 1=ON, Depend on APP-IP4 
function setting

R 3 1 Implement(up) XX1XX 0=OFF / 1=ON, Depend on APP-IP5 
function setting, Only Bobcat internal

R 4 1 Implement (down) X1XXX 0=OFF / 1=ON, Depend on APP-IP6 
function setting, Only Bobcat internal

R 5 1 Speed selection enable 1XXXX 0=OFF / 1=ON, Depend on APP-IP6 
function setting

N/A 6 3 Not defined
R 2 16 Speed up function U16 0.125 0 0 8031.875 min-1 2211 Bobcat special function

CAN Bus state
>Initial state : 0=OFF
>Error state : keep last state

N/A Error Indicator FE**

N/A Not available FF**
N/A 4 1 40 Not defined
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APPENDIX C: MESSAGE FORMAT (BOBCAT PROPRIETARY PGN) (CONT’D)

PGN Acronym

65311 Y_SRF
R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 16 Starter Prevention factor
S 1 1 Safety relay operation 1 prevention=1, permission=0
S 2 1 Under E-ECU initial operation 1 prevention=1, permission=0
S 3 1 External switch 1 prevention=1, permission=0

S 4 1 Immobilizer 1 prevention=1, permission=0
S 5 1 Starter over time(more than 30s) 1 prevention=1, permission=0
S 6 1 CAN Y_EC status 1 prevention=1, permission=0

S 7 1 Engine stop operation 1 prevention=1, permission=0
S 8 1 Key switch OFF 1 prevention=1, permission=0
S 9 1 Initial rack cheek error 1 prevention=1, permission=0

S 10 1 ECU error 1 prevention=1, permission=0
S 11 1 Engine over speed error 1 prevention=1, permission=0
S 12 1 Diagnostics tool operation 1 prevention=1, permission=0

N/A 13 1 reserved 0
N/A 14 1 reserved 0
N/A 15 1 reserved 0

N/A 16 1 reserved 0
S 3 1 16 Engine stop factor
S 1 1 Engine stall 1 Engine stall=1, Other=0

When the engine speed become 

240min-1 or less after engine starting 
once.

S 2 1 Key switch OFF 1 Key switch OFF=1, normal=0
IGNSW (E7) terminal is OFF (When 
self power control is enabled.)

S 3 1 Engine stop 1 SW 1 Engine stop by SHUDNSW=1, 
normal=0
Engine stop by SHUDNSW (E15) 
terminal.

S 4 1 Engine Stop 2 SW 1 Engine stop by APP-IP7 or CAN=1, 
normal=0
Engine stop by APP-IP7 (E13) terminal 
or CAN.

S 5 1 Speed sensor error 1 Speed sensor error=1, normal=0
Engine stop by speed sensor error.

S 6 1 Rack actuator or Rack actuator relay 
error

1 Rack actuator error=1, normal=0
Engine stop by rack actuator error or 
rack actuator relay error

S 7 1 ECU error(FLASHROM) 1 ECU error (FlashROM)=1, normal=0
Engine stop by FlashROM check sum 
error.

S 8 1 Engine over speed error 1 Over speed error=1, normal=0
Engine stop by over speed error.

S 9 1 ECU error(Map) 1 ECU error (MAP)=1, normal=0
Incompatibility of map version.

S 10 1 Other engine stop operation 1 Engine stop operation=1, normal=0
Engine stop by operational limitations.

S 11 1 ECU error(EEPROM) 1 ECU error (EEPROM)=1, normal=0
Engine stop by EEPROM check sum 
error.

S 12 1 reserved 0
N/A 13 1 reserved 0
N/A 14 1 reserved 0

N/A 15 1 reserved 0
N/A 16 1 reserved 0
S 5 1 8 Immobilizer status

S 1 1 Blocked 1 Active=1(default)
S 2 1 Lock or Unlock 1 Active=1
S 3 1 Unlocked 1 Active=1

S 4 1 Locked 1 Active=1
S 5 1 N/A Immobilizer 1 Active=1

N/A 6 3 reserved

N/A 6 1 24 Not defined
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APPENDIX C: MESSAGE FORMAT (BOBCAT PROPRIETARY PGN) (CONT’D)

PGN Acronym Bobcat special PGN
65315 TRS_S

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note

S 1 1 2 ECO-Mode Lamp
S 1 1 High-speed ON X1 0 : Lamp OFF / 1 : Lamp ON
S 2 1 Low-speed ON 1X 0 : Lamp OFF / 1 : Lamp ON

N/A 1 3 6 not defined
N/A 2 1 56 Not defined

PGN Acronym Bobcat special PGN
65317 TRS_DTC

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 8 DTC Number U8 1 0 1 20

N/A Error Indicator FE

S Not available FF
S 2 1 8 SPN, 8 least significant bits of SPN U19 1 0 0 524286 1214
S 3 1 8 SPN, 8 second byte of SPN

S 4 6 3 SPN, 3 most significant bits
S 4 1 5 FMI U5 1 0 0 30 1215

N/A Not available

S 5 1 7 Occurrence count U7 1 0 0 126 1216
N/A Not available
S 5 8 1 Conversion Method 0 1706

S 6 1 24 DTC Occurrence Time U24 0.05 0 0 832,307 hr
N/A Error Indicator FE****
S Not available FF****

PGN Acronym
65318 Y_SRSI

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note

S 1 1 16 Low-idle speed U16 0.125 0 0 8031.875 min-1 188 depend on engine specification
S 3 1 16 Hi-idle speed (Under droop mode) U16 0.125 0 0 8031.875 min-1 532 depend on engine specification
S 5 1 16 Hi-idle speed (Under isochronous 

mode)
U16 0.125 0 0 8031.875 min-1 depend on engine specification

S 7 1 16 Available maximum speed U16 0.125 0 0 8031.875 min-1 depend on control operation

PGN Acronym
65319 Y_ESI

R/S Byte Bit Len Description States Type Res. Offset Min Max Unit SPN Note
S 1 1 8 Engine control state U8 The control state of the engine is 

shown.
0 : Stand by (INJ_ZERO)
1 : Engine starting (INJ_START)
2 : Engine runningI (NJ_REG)
3 : Engine error (INJ_ERROR)
4 : Engine stop operation (INJ_STOP)
5 : Rack initial check (INJ_PRE)

S 2 2 Derate mode

S 1 1 Engine power derate X1 Under derate=1, normal=0
S 2 1 Engine speed derate 1X Under derate=1, normal=0

N/A 3 6 Not defined

S 3 3 Optional control
S 1 1 Idling speed up function XX1 Under Low-idle speed up=1, normal=0
S 2 1 White smoke control function X1X Under High-idle speed down=1, 

normal=0

S 3 1 Speed up function 1XX Under speed up=1, normal=0, Bobcat 
special function

N/A 4 5 Not defined
S 4 3 Governor mode

S 1 1 Isochronous XX1 Isochronous mode=1
S 2 1 Droop X1X Droop mode=1
S 3 1 Reverse droop 1XX Reverse droop mode=1

N/A 4 5 Not defined
N/A 5 1 32 Not defined
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APPENDIX D: 2G-ECO GOVERNOR CONTROLLER DTC TABLE

Remark : Bobcat original DTC

DTC

Description
J1939 Lamp Status

Remark
J1939 Format

SPN
(Hex)

SPN
(DEC)

FMI MIL RSL AWL PL

4BA 1210

4 Engine Fuel Rack Position Sensor : Shorted to low source X

3 Engine Fuel Rack Position Sensor : Shorted to high source
X

(Engine 
drive)

X
(E-ECU 

start)

5B 91

4 Accelerator Pedal Position Sensor "A" : Shorted to low source X

3 Accelerator Pedal Position Sensor "A" : Shorted to high source X
2 Accelerator Pedal Position Sensor "A"  : Intermittent fault

1
Accelerator Pedal Position Sensor "A"  : Below normal operational 
range (SAE J1843)

X

0
Accelerator Pedal Position Sensor "A"  : Above normal operational 
range (SAE J1843)

X

15 Accelerator Pedal Position Sensor "A"  : Not available (SAE J1843) X

1D 29

4 Accelerator Pedal Position Sensor "B" : Shorted to low source X
3 Accelerator Pedal Position Sensor "B" : Shorted to high source X
2 Accelerator Pedal Position Sensor "B"  : Intermittent fault

1
Accelerator Pedal Position Sensor "B"  : Below normal operational 
range (SAE J1843)

X

0
Accelerator Pedal Position Sensor "B"  : Above normal operational 
range (SAE J1843)

X

8 Accelerator Pedal Position Sensor "B"  : Communication fault X
15 Accelerator Pedal Position Sensor "B"  : Not available (SAE J1843) X

6C 108

4 Barometric Pressure Sensor : Shorted to low source X

3 Barometric Pressure Sensor : Shorted to high source X
2 Barometric Pressure Sensor : Intermittent fault

470 1136

4 E-ECU Internal Temperature Sensor : Shorted to low source X
3 E-ECU Internal Temperature Sensor : Shorted to high source X
2 E-ECU Internal Temperature Sensor : Intermittent fault

0 E-ECU Internal Temperature : Too High X

6E 110

4 Engine Coolant Temperature Sensor : Shorted to low source X
3 Engine Coolant Temperature Sensor : Shorted to high source X

2 Engine Coolant Temperature Sensor : Intermittent fault
0 Engine Coolant Temperature : Too High X

437 1079

4 Sensor 5V : Shorted to low source X

3 Sensor 5V : Shorted to high source X
2 Sensor 5V : Intermittent fault

9E 158
1 System Voltage : Too Low X

0 System Voltage : Too High X

436 1078 4 Engine Fuel Injection Pump Speed Sensor : Shorted to low source
X

(Both)
X

(Ether)
* 7F8A2 522402 4 Auxiliary Speed Sensor : Shorted to low source

* 7F801 522241

4 Engine Fuel Rack Actuator Relay : Circuit fault A X

3 Engine Fuel Rack Actuator Relay : Circuit fault B X
7 (Reserved)
2 Engine Fuel Rack Actuator Relay : Intermittent fault

* 7F803 522243
4 Air Heater Relay : Circuit fault A X
3 Air Heater Relay : Circuit fault B X
2 Air Heater Relay : Intermittent fault

* 7F802 522242
4 Cold Start Device : Circuit fault A X
3 Cold Start Device : Circuit fault B X
2 Cold Start Device : Intermittent fault
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APPENDIX D: 2G-ECO GOVERNOR CONTROLLER DTC TABLE (CONT’D)

DTC

Description
J1939 Lamp Status

Remark
J1939 Format

SPN
(Hex)

SPN
(DEC)

FMI MIL RSL AWL PL

* 7F80B 522251
4 EGR Stepping Motor "A" : Circuit fault A X
3 EGR Stepping Motor "A" : Circuit fault B X

* 7F80C 522252
4 EGR Stepping Motor "B" : Circuit fault A X

3 EGR Stepping Motor "B" : Circuit fault B X

* 7F80D 522253
4 EGR Stepping Motor "C" : Circuit fault A X
3 EGR Stepping Motor "C" : Circuit fault B X

* 7F80E 522254
4 EGR Stepping Motor "D" : Circuit fault A X
3 EGR Stepping Motor "D" : Circuit fault B X

64 100
4 Oil Pressure Switch : Shorted to low source X

1 Oil Pressure : Too Low X

A7 167
4 Battery Charge Switch : Shorted to low source X
1 Charge warning X

* 7F84A 522314 0 Engine Coolant Temperature : Abnormal temperature X
* 7F853 522323 0 Air Cleaner : Mechanical Malfunction X
* 7F859 522329 0 Oily Water Separator : Mechanical Malfunction X

BE 190 0 Engine speed : Over speed Condition X

27E 638

4 Engine Fuel Rack Actuator : Shorted to low source X
3 Engine Fuel Rack Actuator : Shorted to high source X

7 Engine Fuel Rack Actuator : Mechanical Malfunction X
2 Engine : Malfunction X

27F 639 12 High Speed CAN Communication : Communication fault X

276 630
2 E-ECU internal fault : EEPROM Check Sum Error (Data Set 2) X

12 E-ECU internal fault : EEPROM ReadWrite fault X

274 628
12 E-ECU internal fault : FlashROM Check Sum Error (Main Software) X
2 E-ECU internal fault : FlashROM Check Sum Error (Data Set 1) X
2 E-ECU internal fault : FlashROM Check Sum Error (Data Set 2) X

5CD 1485 4 E-ECU Main Relay : Shorted to low source X

* 7F9E7 522727
12 E-ECU internal fault : Sub-CPU Error A X
12 E-ECU internal fault : Sub-CPU Error B X

12 E-ECU internal fault : Sub-CPU Error C X
* 7F9E8 522728 12 E-ECU internal fault : Engine Map Data Version Error X

* 7F9EA 522730
12 Immobilizer : CAN Communication fault X

8 Immobilizer : Pulse Communication fault X
4B2 1202 2 Immobilizer : System fault X
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