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Introduction

Introduction

Thank you for purchasing a CJ-series CJ1W-ECT21 EtherCAT Slave Unit.

This manual contains information that is necessary to use the CJ-series CJ1W-ECT21 EtherCAT Slave
Unit for an NJ-series CPU Unit. Please read this manual and make sure you understand the functional-
ity and performance of the NJ-series CPU Unit before you attempt to use it in a control system.

Keep this manual in a safe place where it will be available for reference during operation.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (an electrical engineer or the equivalent).

» Personnel in charge of introducing FA systems.

» Personnel in charge of designing FA systems.

» Personnel in charge of installing and maintaining FA systems.
» Personnel in charge of managing FA systems and facilities.

For programming, this manual is intended for personnel who understand the programming language
specifications in international standard IEC 61131-3 or Japanese standard JIS B 3503.

Applicable Products

This manual covers the following product.
» CJ-series EtherCAT Slave Unit

CJ1W-ECT21
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Manual Structure

Manual Structure

Page Structure and Icons

The following page structure is used in this manual.

—— Level 1 heading
Level 2 heading

Level 2 heading———— 4-3 Mounting Units ~ Level 3 heading

4 Installation and Wiring

Gives the current

Level 3 heading R 4-3-1  Connecting Controller Components headings.

The Units that make up an NJ-series Controller can be connected simply by pressing the Units together
and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the Controller.

A Step |n a proced u I'e I E— 1 Join the Units so that the connectors fit exactly.

Hook Hook holes.

Indicates a procedure.

spun Buunow -y

— Page tab

Gives the number
of the main section.

T

2 The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders
toward the back of the Units as shown below until they click into place.

Move the sliders toward the back
until they lock into place.

SJueuOdWo J8)I0AU0D BUNBULOD L-E-p

for Correct Use

Special information i}
The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, I/O Units, Special I/0
. . Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
ICOnS |nd |Cate the adjacent Unit connectors.
precautions, additional
information, or reference

information.

A=

NJ-series CPU Unit Hardware User's Manual (W500) 49

Manual name

This illustration is provided only as a sample. It may not literally appear in this manual.
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Manual Structure

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product.

m Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.

@ Additional Information

Additional information to read as required.

This information is provided to increase understanding or make operation easier.

L~ Version Information

Information on differences in specifications and functionality for CPU Units and EtherCAT Slave
Units with different unit versions and for different versions of the Sysmac Studio is given.

Note References are provided to more detailed or related information.

Precaution on Terminology

* In this manual, “download” refers to transferring data from the Sysmac Studio to the physical Control-
ler and “upload” refers to transferring data from the physical Controller to the Sysmac Studio. For the
Sysmac Studio, synchronization is used to both upload and download data. Here, “synchronize”
means to automatically compare the data for the Sysmac Studio on the computer with the data in the
physical Controller and transfer the data in the direction that is specified by the user.

¢ In this manual, “CPU Unit” refers to an NJ-series CPU Unit.

CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542)



Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and workman-
ship for a period of twelve months from the date of sale by Omron (or such other period expressed in
writing by Omron). Omron disclaims all other warranties, express or implied.

® Limitations

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the non-com-
plying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal
to the purchase price of the non-complying Product; provided that in no event shall Omron be
responsible for warranty, repair, indemnity or any other claims or expenses regarding the Products
unless Omron’s analysis confirms that the Products were properly handled, stored, installed and
maintained and not subject to contamination, abuse, misuse or inappropriate modification. Return of
any Products by Buyer must be approved in writing by Omron before shipment. Omron Companies
shall not be liable for the suitability or unsuitability or the results from the use of Products in combi-
nation with any electrical or electronic components, circuits, system assemblies or any other materi-
als or substances or environments. Any advice, recommendations or information given orally or in
writing, are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

] Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on
which liability is asserted.

CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542) 9



Terms and Conditions Agreement

Application Considerations

I Suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At
Buyer’s request, Omron will provide applicable third party certification documents identifying ratings
and limitations of use which apply to the Product. This information by itself is not sufficient for a com-
plete determination of the suitability of the Product in combination with the end product, machine, sys-
tem, or other application or use. Buyer shall be solely responsible for determining appropriateness of
the particular Product with respect to Buyer’s application, product or system. Buyer shall take applica-
tion responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY OR IN LARGE QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS AWHOLE
HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIP-
MENT OR SYSTEM.

I Programmable Products

Omron Companies shall not be responsible for the user's programming of a programmable Product, or
any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for
the user in determining suitability and does not constitute a warranty. It may represent the result of
Omron'’s test conditions, and the user must correlate it to actual application requirements. Actual perfor-
mance is subject to the Omron’s Warranty and Limitations of Liability.

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and other
reasons. It is our practice to change part numbers when published ratings or features are changed, or
when significant construction changes are made. However, some specifications of the Product may be
changed without any notice. When in doubt, special part numbers may be assigned to fix or establish
key specifications for your application. Please consult with your Omron’s representative at any time to
confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; how-
ever, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.
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Safety Precautions

Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of an
EtherCAT Slave Unit. The safety precautions that are provided are extremely important to safety.
Always read and heed the information provided in all safety precautions.

The following notation is used.

Symbols

Indicates a potentially hazardous situation which, if not avoided,
could result in death or serious injury. Additionally, there may be
severe property damage.

Indicates a potentially hazardous situation which, if not avoided,
may result in minor or moderate injury, or property damage.

The circle and slash symbol indicates operations that you must not do.
The specific operation is shown in the circle and explained in text.

This example indicates prohibiting disassembly.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.
This example indicates a precaution for electric shock.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.

This example indicates a general precaution.

The filled circle symbol indicates operations that you must do.
The specific operation is shown in the circle and explained in text.

This example shows a general precaution for something that you must do.

AL A4 4L%

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.

This example indicates the precaution for high temperatures.

CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542) 11



Safety Precautions

Warnings

/N\ WARNING

I During Power Supply

Do not touch any of the terminals or terminal blocks while the power is being
supplied. Doing so may result in electric shock.

Do not attempt to take any Unit apart. In particular, high-voltage parts are
present in the Power Supply Unit while power is supplied or immediately
after power is turned OFF. Touching any of these parts may result in electric
shock. There are sharp parts inside the Unit that may cause injury.

Q>

I Fail-safe Measures

Unintended outputs may occur when an error occurs in variable memory or

in memory used for CJ-series Units. As a countermeasure for such prob-
lems, external safety measures must be provided to ensure safe operation of
the system. Emergency stop circuits, interlock circuits, limit circuits, and sim-
ilar safety measures must be provided in external control circuits.

Provide measures in the communications system and user program to
ensure safety in the overall system even if errors or malfunctions occur in
data link communications or remote I/O communications.

Provide safety measures in external circuits to ensure safety in the system if
an abnormality occurs due to malfunction of the CPU Unit, other Units, or
slaves or due to other external factors affecting operation.

Not doing so may result in serious accidents due to incorrect operation.

The CJ-series Controller continues normal operation for a certain period of
time when a momentary power interruption occurs. This means that the
CJ-series Controller may receive incorrect signals from external devices that
are also affected by the power interruption. Accordingly, take suitable
actions, such as external fail-safe measures and interlock conditions, to
monitor the power supply voltage of the external device as required.

You must take fail-safe measures to ensure safety in the event of incorrect,
missing, or abnormal signals caused by broken signal lines, momentary
power interruptions, or other causes. Not doing so may result in serious acci-
dents due to incorrect operation.

The Controller outputs may remain ON or OFF due to deposition or burning
of the output relays or destruction of the output transistors.

As a countermeasure for such problems, external safety measures must be
provided to ensure safe operation of the system.

eSS
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Safety Precautions

The CPU Unit refreshes I/O even when the program is stopped (i.e., even in
PROGRAM mode). Confirm safety thoroughly in advance before changing
the status of any part of memory allocated to I/O Units, Special I/0 Units, or
CPU Bus Units. Any changes to the data allocated to any Unit may result in
unexpected operation of the loads connected to the Unit. Any of the following
operation may result in changes to memory status.

+ Transferring I/0 memory data to the CPU Unit from a programming device.

+ Changing present values in memory from a programming device.

 Force-setting/-resetting bits from a programming device.

+ Transferring 1/0 memory files from a Memory Card or EM file memory to
the CPU Unit.

+ Transferring I/0O memory from a host computer or from another Controller
on a network.

The CPU Unit will turn OFF all outputs from Basic Output Units in the follow-

ing cases. The slaves will operate according to the settings in the slaves.

+ If an error occurs in the power supply

« If the power supply connection becomes faulty

+ If a CPU watchdog timer error or CPU reset occurs

« If a major fault level Controller error occurs

+ While the CPU Unit is on standby until RUN mode is entered after the
power is turned ON

External safety measures must be provided to ensure safe operation of the
system in such cases.

I Downloading

Always confirm safety at the destination before you transfer a user program,
configuration data, setup data, device variables, or values in memory used
for CJ-series Units from the Sysmac Studio. The devices or machines may
perform unexpected operation regardless of the operating mode of the CPU
Unit.

I Actual Operation

Check the user program, data, and parameter settings for proper execution
before you use them for actual operation.

I Voltage and Current Inputs

Make sure that the voltages and currents that are input to the Units and
slaves are within the specified ranges.

Inputting voltages or currents that are outside of the specified ranges may
cause accidents or fire.

CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542)
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Safety Precautions

Cautions

/A Caution

I Application

Do not touch any Unit when power is being supplied or immediately after the
power supply is turned OFF. Doing so may result in burn injury.

I Wiring

Be sure that all terminal screws and cable connector screws are tightened to
the torque specified in the relevant manuals. The loose screws may result in

fire or malfunction.

| online Editing

Execute online editing only after confirming that no adverse effects will be
caused by deviations in the timing of I/O. If you perform online editing, the
task execution time may exceed the task period, I/O may not be refreshed
with external devices, input signals may not be read, and output timing may

change.
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Precautions for Safe Use

Precautions for Safe Use

] Online Editing

When performing online editing with the combination of a CPU Unit with a unit version of 1.04 or later
and Sysmac Studio version 1.05 or higher, the CPU Unit saves a program updated by the online editing
to built-in non-volatile memory. Sysmac Studio shows a message that it is in a backup operation. Do not
turn OFF the power supply to the Controller while this message is displayed. If the power supply to the
Controller is turned OFF, a Controller error will occur when power is reapplied.

I Disassembly and Dropping

» Do not attempt to disassemble, repair, or modify any Units. Doing so may result in malfunction or fire.

» Do not drop any Unit or subject it to abnormal vibration or shock. Doing so may result in Unit malfunc-
tion or burning.

I Transporting

* When transporting the Unit, use special packing boxes and protect it from being exposed to exces-
sive vibration or impacts during transportation.

I Mounting

» After connecting Power Supply Units, CPU Units, I/O Units, Special I/O Units, or CPU Bus Units
together, secure the Units by sliding the sliders at the top and bottom of the Units until they click into
place. Correct operation may not be possible if the Units are not securely properly.

I Installation

» Always connect to a ground of 100 Q or less when installing the Units. A ground of 100 Q or less
must be installed when shorting the GR and LG terminals on the Power Supply Unit.

+ Install the Unit properly. Improper installation of the Unit may result in malfunction.

I Wiring
» Follow the instructions in this manual to correctly perform wiring.
Double-check all wiring and switch settings before turning ON the power supply.
» Do not pull on the cables or bend the cables beyond their natural limit.
Do not place heavy objects on top of the cables or other wiring lines. Doing so may break the cables.
» Mount terminal blocks and connectors only after checking the mounting location carefully.

Be sure that the terminal blocks, expansion cables, and other items with locking devices are properly
locked into place.

» Before you connect a computer to the CPU Unit, disconnect the power supply plug of the computer
from the AC outlet. Also, if the computer has an FG terminal, make the connections so that the FG
terminal has the same electrical potential as the FG (GR) terminal on the Power Supply Unit. A differ-
ence in electric potential between the computer and Controller may cause failure or malfunction.

» Use crimp terminals for wiring. Do not connect bare stranded wires directly to terminals. Incorrect wir-
ing may result in burning.
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Precautions for Safe Use

I Power Supply Design

Do not exceed the rated supply capacity of the Power Supply Units in the NJ-series Controller. The
rated supply capacities are given in the NJ-series CPU Unit Hardware User’s Manual (Cat. No.
W500).

If the capacity is exceeded, operation may stop, malfunctions may occur, or data may not be backed
up normally for power interruptions.

Use NJ-series Power Supply Units for both the NJ-series CPU Rack and Expansion Racks.

Operation is not possible if a CJ-series Power Supply Unit is used with an NJ-series CPU Unit or an
NJ-series Power Supply Unit is used with a CJ-series CPU Unit.

Surge current occurs when the power supply is turned ON. When selecting fuses or breakers for
external circuits, consider the above precaution and allow sufficient margin in shut-off performance.
Refer to the relevant manuals for surge current specifications. Refer to the NJ-series CPU Unit Hard-
ware User’s Manual (Cat. No. W500) for surge current specifications.

If the full dielectric strength voltage is applied or turned OFF using the switch on the tester, the gener-
ated impulse voltage may damage the Power Supply Unit. Use the adjustment on the tester to grad-
ually increase and decrease the voltage.

Apply the voltage between the Power Supply Unit's L1 or L2 terminal and the GR terminal when test-
ing insulation and dielectric strength.

Do not supply AC power from an inverter or other device with a square-wave output. Internal tem-
perature rise may result in smoking or burning. Always input a sinusoidal wave with the frequency
that is given in the NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500). Refer to the
NJ-series CPU Unit Hardware User’s Manual (Cat. No. W500).

Apply the voltage between the Power Supply Unit's L1 or L2 terminal and the GR terminal when test-
ing insulation and dielectric strength.

Install external breakers and take other safety measures against short-circuiting in external wiring.

I Turning ON the Power Supply

« It takes up to approximately 10 to 20 s to enter RUN mode after the power is turned ON. During that

time, outputs will be the values specified in the Unit or slave. Use the RUN output on the Power Sup-
ply Unit, for example, to implement fail-safe circuits so that external devices do not operate incor-
rectly.

Configure the external circuits so that the power supply to the control system turns ON only after the
power supply to the Controller has turned ON. If the power supply to the Controller is turned ON after
the control power supply, temporary errors may result in incorrect control system signals because the
output terminals on Output Units may momentarily turn ON when power supply is turned ON to the
Controller.

If you transfer data from a backup file on an SD Memory Card to the Controller when the power sup-

ply is turned ON, properly select the data groups to transfer. If the data for an unintended data group
is transferred to the Controller, it may cause the equipment to operate unpredictably.

* Double-check all wiring before turning ON the power supply. Incorrect wiring may result in burning.

I Actual Operation

» Check the user program, data, and parameter settings for proper execution before you use them for

actual operation.

» Confirm that the I/O Communication Area Setting Table and I/0O Reference Area Setting Table set-

tings are correct. Incorrect system settings can cause unexpected behavior.
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I Turning OFF the Power Supply

* Never turn OFF the power supply to the Controller when the BUSY indicator is flashing. While the
BUSY indicator is lit, the user program and settings in the CPU Unit are being backed up in the
built-in non-volatile memory. This data will not be backed up correctly if the power supply is turned
OFF. Also, a major fault level Controller error will occur the next time you start operation, and opera-
tion will stop.

* Do not turn OFF the power supply or remove the SD Memory Card while SD Memory Card access is
in progress (i.e., while the SD BUSY indicator flashes). Data may become corrupted, and the Control-
ler will not operate correctly if it uses corrupted data. To remove the SD Memory Card from the CPU
Unit while the power supply is ON, press the SD Memory Card power supply switch and wait for the
SD BUSY indicator to turn OFF before you remove the SD Memory Card.

» Do not disconnect the cable or turn OFF the power supply to the Controller when downloading data
or the user program from Support Software.

» Always turn OFF the power supply to the Controller before you attempt any of the following.
a) Mounting or removing I/O Units or the CPU Unit
b) Assembling the Units
c) Setting DIP switches or rotary switches
d) Connecting cables or wiring the system
e) Connecting or disconnecting the connectors

* Do not touch the terminals on the Power Supply Unit immediately after turning OFF the power supply.
Residual voltage may cause electrical shock.

* Never turn OFF the power supply to the Controller until RUN mode is entered after the power is
turned ON. If the power supply is turned OFF, a Battery-backup Memory Check Error may occur at
next time you start operation. If a Battery-backup Memory Check Error occurs, the variables retained
are set to their initial values and the Holding, DM and EM Areas in memory used for CJ-series Units
are cleared to all zeros. If you want to resume the operation, reload the correct data for the variables
retained and CJ-series Unit memory, as required.

I Operation

» Confirm that no adverse effect will occur in the system before you attempt any of the following.
a) Changing the operating mode of the CPU Unit (including changing the setting of the Startup
Mode)
b) Changing the user program or settings
c) Changing set values or present values
d) Forced refreshing

« If two different function modules are used together, such as when you use CJ-series Basic Units and
EtherCAT slaves, take suitable measures in the user program and external controls to ensure that
safety is maintained in the controlled system if one of the function modules stops. The relevant out-
puts will behave according to the slave or Unit specifications if a partial fault level error occurs in one
of the function modules.

» Always confirm safety at the connected equipment before you reset Controller errors for a CJ-series
Special Unit. When a Controller error is reset, the Unit where the Controller error with an event level
of observation or higher will be restarted.

Before you reset all errors, confirm that no Controller errors with an event level of observation or
higher have occurred for the CJ-series Special Unit. Observation level events do not appear on the
Controller Error Tab Page, so it is possible that you may restart the CJ-series Special Unit without
intending to do so.
You can check the status of the _CJB_UnitErrSta[0,0] to _CJB_UnitErrSta[3,9] error status variables
on a Watch Tab Page to see if an observation level Controller error has occurred.

+ After you change any slave or Unit settings, carefully check the safety of the controlled system before
you restart the Unit.
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Precautions for Safe Use

I Battery Backup

The user program and initial values for the variables are stored in non-volatile memory in the CPU
Unit. The present values of variables with the Retain attribute and the values of the Holding, DM, and
EM Areas in the memory used for CJ-series Units are backed up by a Battery. If the Battery is not
connected or the Battery is exhausted, the CPU Unit detects a Battery-backup Memory Check Error.
If that error is detected, variables with a Retain attribute are set to their initial values and the Holding,
DM, and EM Areas in memory used for CJ-series Units are cleared to all zeros. Perform thorough
verifications and provide sufficient measures to ensure that the devices perform safe operation for
the initial values of the variables with Retain attributes and the resulting operation.

I Debugging

Forced refreshing ignores the results of user program execution and refreshes 1/0 with the specified
values. If forced refreshing is used for inputs for which I/O refreshing is not supported, the inputs will
first take the specified values, but they will then be overwritten by the user program. This operation
differs from the force-set/reset functionality of the CJ-series PLCs.

You cannot upload or download information for forced refreshing with the Sysmac Studio. After down-
loading data that contains forced refreshing, change to RUN mode and then use the Sysmac Studio
to perform the operation for forced refreshing.

Depending on the difference in the forced status, the control system may operate unexpectedly.
Do not specify the same address for the AT specification for more than one variable.

Doing so would allow the same entity to be accessed with different variable names, which would
make the user program more difficult to understand and possibly cause programming mistakes.

I General Communications

When you use data link communications, check the error information that is given in _ErrSta (Controller
Error Status) to make sure that no error has occurred in the source device. Create a user program that
uses reception data only when there is no error in the source device. If there is an error in the source
device, the data for the data link may contain incorrect values.

I EtherCAT Communications

Make sure that the communications distance, number of nodes connected, and method of connec-
tion for EtherCAT are within specifications.

Do not connect EtherCAT communications to EtherNet/IP, a standard in-house LAN, or other net-
works. An overload may cause the network to fail or malfunction.

The maximum length between nodes is 100 m. However, some cables are specified for less than 100
m. Generally speaking, if the conductors are twisted wire rather than solid wire, transmission perfor-
mance will be lower, and reliable communications may not be possible at 100 m. Confirm details with
the cable manufacturer.

After you transfer the user program, the CPU Unit is restarted and communications with the Ether-
CAT slaves are cut off. During that period, the slave outputs behave according to the slave settings.
The time that communications are cut off depends on the EtherCAT network configuration. Before
you transfer the user program, confirm that the system will not be adversely affected.

If noise occurs or an EtherCAT slave is disconnected from the network, any current communications
frames may be lost. If frames are lost, slave I/O data is not communicated, and unintended operation
may occur. The slave outputs will behave according to the slave specifications. Confirm that the sys-
tem will not be adversely affected before you disconnect a slave.

When an EtherCAT slave is disconnected or disabled, communications will stop and control of the
outputs will be lost not only for the disconnected slave, but for all slaves connected after it. Confirm
that the system will not be adversely affected before you disconnect or disable a slave.
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I Unit Replacement

» Make sure that the required data, including the user program, configurations, settings, variables, and
memory used for CJ-series Units is transferred to a CPU Unit that was replaced and to externally
connected devices before restarting operation.

Be sure to include the tag data link settings, routing tables, and other CPU Bus Unit data, which are
stored in the CPU Unit.

I Disposal

» Dispose of the Units according to local ordinances as they apply.
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Precautions for Correct Use
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I Storage, Mounting, and Wiring

« Do not operate or store the Controller in the following locations. Operation may stop or malfunctions

may occur.

a) Locations subject to direct sunlight

b) Locations subject to temperatures or humidity outside the range specified in the specifications
c) Locations subject to condensation as the result of severe changes in temperature

d) Locations subject to corrosive or flammable gases

e) Locations subject to dust (especially iron dust) or salts

f) Locations subject to exposure to water, oil, or chemicals

g) Locations subject to shock or vibration

Take appropriate and sufficient countermeasures when installing the Controller in the following loca-
tions.

a) Locations subject to strong, high-frequency noise

b) Locations subject to static electricity or other forms of noise
c) Locations subject to strong electromagnetic fields

d) Locations subject to possible exposure to radioactivity

e) Locations close to power lines

Before touching a Unit, be sure to first touch a grounded metallic object in order to discharge any
static build-up.

Install the Controller away from sources of heat and ensure proper ventilation. Not doing so may
result in malfunction, in operation stopping, or in burning.

An 1/O bus check error will occur and the Controller will stop if an I1/O Connecting Cable’s connector is
disconnected from the Rack. Be sure that the connectors are secure.

Do not allow foreign matter to enter the openings in the Unit. Doing so may result in Unit burning,
electric shock, or failure.

Do not allow wire clippings, shavings, or other foreign material to enter any Unit. Otherwise, Unit
burning, failure, or malfunction may occur. Cover the Units or take other suitable countermeasures,
especially during wiring work.

Use proper connection methods and EtherCAT communication cables. Otherwise, communications
may be faulty. Refer to 2-3 EtherCAT Network Wiring on page 2-9.

Use the rated power supply voltage for the Power Supply Units. Take appropriate measures to
ensure that the specified power with the rated voltage and frequency is supplied in places where the
power supply is unstable.

)
)
)
)

I Error Processing

+ In applications that use the results of instructions that read the error status, consider the affect on the

system when errors are detected and program error processing accordingly. For example, even the
detection of a minor error, such as Battery replacement during operation, can affect the system
depending on how the user program is written.

I EtherCAT Communications

» Do not disconnect the EtherCAT slave cables during operation. The outputs will become unstable.
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I SD Memory Cards

Precautions for Correct Use

* Insert the SD Memory Card all the way.
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Regulations and Standards

Regulations and Standards

Conformance to EC Directives

I Applicable Directives

* EMC Directives
* Low Voltage Directive

I Concepts

® EMC Directive

*1.

OMRON devices that comply with EC Directives also conform to the related EMC standards so that
they can be more easily built into other devices or the overall machine. The actual products have
been checked for conformity to EMC standards.*1

Whether the products conform to the standards in the system used by the customer, however, must
be checked by the customer. EMC-related performance of the OMRON devices that comply with EC
Directives will vary depending on the configuration, wiring, and other conditions of the equipment or
control panel on which the OMRON devices are installed. The customer must, therefore, perform
the final check to confirm that devices and the overall machine conform to EMC standards.

Applicable EMC (Electromagnetic Compatibility) standards are as follows:
EMS (Electromagnetic Susceptibility): EN 61131-2
EMI (Electromagnetic Interference): EN 61131-2 (Radiated emission: 10-m regulations)

Low Voltage Directive

Always ensure that devices operating at voltages of 50 to 1,000 VAC and 75 to 1,500 VDC meet the
required safety standards. The applicable directive is EN 61131-2.

Conformance to EC Directives

The CJ-series PLCs and NJ-series Controllers comply with EC Directives. To ensure that the
machine or device in which the CJ-series PLC or the NJ-series Controller is used complies with EC
Directives, the PLC or the Controller must be installed as follows:

» The CJ-series PLC or the NJ-series Controller must be installed within a control panel.

* You must use reinforced insulation or double insulation for the DC power supplies connected to
DC Power Supply Units and I/O Units.

+ CJ-series PLCs and NJ-series Controllers that comply with EC Directives also conform to the
Common Emission Standard (EN 61000-6-4). Radiated emission characteristics (10-m regula-
tions) may vary depending on the configuration of the control panel used, other devices con-
nected to the control panel, wiring, and other conditions.

You must therefore confirm that the overall machine or equipment complies with EC Directives.

Conformance to UL and CSA Standards

22

Some CJ-series PLCs and NJ-series Controllers comply with UL and CSA standards. Refer to the
OMRON website (http://www.ia.omron.com/) or consult your OMRON representative for the applicable
standards for each model. The Instruction Sheet is provided with the product depending on the models.
The Instruction Sheet provides the application conditions for complying with the standards.
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Conformance to Shipbuilding Standards

Some CJ-series PLCs and NJ-series Controllers comply with shipbuilding standards. Refer to the
OMRON website (http://www.ia.omron.com/) or consult your OMRON representative for the applicable
standards for each model. If you use a CJ or an NJ-series product that complies with shipbuilding stan-
dards and the machinery or system in which you use the CJ or NJ-series products must also comply
with the standards, consult with your OMRON representative. Application conditions are defined
according to the installation location. Application may not be possible for some installation locations.

I Usage Conditions for NK and LR Shipbuilding Standards

» The CJ-series PLC or the NJ-series Controller must be installed within a control panel.

» Gaps in the door to the control panel must be completely filled or covered with gaskets or other mate-
rial.

» The following noise filter must be connected to the power supply line.

Name Manufacturer Model
Noise filter Cosel Co., Ltd. TAH-06-683

Conformance to KC Standards

Observe the following precaution if you use the CJ1W-ECT21 EtherCAT Slave Units in Korea.

= /171 (BF 8BS S L 7IXHAH)
O| 7|7| BT %(AE.L HAOHEeE7| 7| 2 ZHOg A}
Ee *fgﬂ | = F2lotA|7] BfetH, 78 2[ 2

XIQ0| A AlZ3H= HS 2Xo= Lo
Class A Device (Broadcasting Communications Device for Office Use)

This device obtained EMC registration for office use (Class A), and it is intended to be used in places
other than homes.

Sellers and/or users need to take note of this.

Software Licenses and Copyrights

This product incorporates certain third party software. The license and copyright information associated
with this software is available at http://www.fa.omron.co.jp/nj_info_e/.
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Unit Versions

Unit Versions

A “unit version” has been introduced to manage CPU Units in the CJ and NJ Series according to differ-
ences in functionality accompanying Unit upgrades.

I Notation of Unit Versions on Products

The unit version is given to the right of the lot number on the nameplate of the products for which unit
versions are being managed, as shown below.

Example of a CJ-series Unit.

Unit model
Product nameplate Serial No.
. W
omRronN CcJ1w- OO0
OCOUNIT
’ Lot No. Unit version

Example for unit version 1.0

Lot No. YYMMDDFxxxk (Ver.1.0)

OMRON Corporation MADE IN JAPAN

The following information is provided on the ID information label.

Item Description
Unit model Gives the model of the Unit.
Unit version Gives the unit version of the Unit.

Lot number and | Gives the lot number and serial number of the Unit.

serial number | | yv\MDD: Lot number (O: For use by OMRON)
« xxxx: Serial number

I Confirming Unit Versions with Sysmac Studio

You can use the Production Information on the Sysmac Studio to check the unit version of the CPU
Unit, CJ-series Special /0 Units and CJ-series CPU Bus Units. The unit versions of CJ-series Basic I/O
Units cannot be checked from the Sysmac Studio.

® CPU Unit and CJ-series Units

1 Double-click CPU/Expansion Racks under Configurations and Setup in the Multiview
Explorer. Or, right-click CPU/Expansion Racks under Configurations and Setup and select
Edit from the menu.

The Unit Editor is displayed.
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2 Right-click any open space in the Unit Editor and select Production Information.

The Production Information Dialog Box is displayed.

L] Production information

Rack: 0 Slot: 0 Unit: 4 CIIW-SCU22 Ver.
Rack: 0 Slot: 1 Unit: 1 CJ1IW-DAD41 Ver.—

Simple Display

5] Praduction information |g|

Model information Lot number |
N1501-1500 Ver.1.00 30810
Hardware version: D FD D D
Software version
SYSTEM : 1.00.00 23327
BOOT : 20110726
IOPFP : B-3-0
IOPFW : 1.02
Runtime : 165
Rack: 0 Slot: 0 Unit: 4 CIIW-5CU22 Ver.2.0 110711
N Unit revision: _
110711 PCE revision: ___
031201 Software revision: A_ 0
Radk: 0 Slot: 1 Unit: 1 CJIW-DAO41 Ver.—— 031201
Unit revision: A
PCB revision: A—
Software revision: A-

Output file

Detailed Display

In this example, “Ver.1.00” is displayed next to the unit model.

The following items are displayed.

CPU Unit

CJ-series Units

Unit model
Unit version

Lot number

Unit model

Unit version

Lot number

Rack number, slot number and unit number

Unit Versions and Sysmac Studio Versions

The functions that are supported depend on the unit version of the Unit. The version of Sysmac Studio
that supports the functions that were added for an upgrade is also required to use those functions.

Refer to A-6 Version Information on page A-33 for the functions that are supported by each unit version.
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Related Manuals

Related Manuals

The following manuals are related. Use these manuals for reference.

Manual name Cat. No. Model numbers Application Description
CJ-series EtherCAT® W542 CJ1W-ECT21 Learning about the func- The functions and operating procedures when
Slave Units Operation tions and operating prqce- the CJTseries EtherCAT Sla\(e Unit is useg inan
Manual for NJ-series dures when the CJ-ggrles NJ-series system configuration are described.
CPU Unit EtherQAT Slave Umt is
used in an NJ-series sys-
tem configuration.
NJ-series CPU Unit W500 NJ501-0000 Learning the basic specifi- | An introduction to the entire NJ-series system is
Hardware User’s Man- NJ301-0000 cations of the NJ-series provided along with the following information on
ual NJ101-0000 CPU Units, including intro- | the CPU Unit.
ductory information, « Features and system configuration
designing, installation, and )
: ; « Introduction
maintenance. Mainly hard- )
ware information is pro- « Part names and functions
vided. « General specifications
« Installation and wiring
« Maintenance and inspection
NJ/NX-series CPU Unit | W501 NX701-0000 Learning how to program The following information is provided on an
Software User's Manual NX102-00000 and set up an NJ/NX-series CPU Unit.
NJ/NX-series CPU Unit. « CPU Unit operation
NX1P2-000I0 Mainly software informa- « CPU Unit Pt
NJ501-0000 tion is provided. R n ) eatres
NJ301-0000 « Initial settings
NJ101-0000 * Programming based on IEC 61131-3 lan-
B guage specifications
NJ/NX-series CPU Unit | W505 NX701-0000 Using the built-in EtherCAT | Information on the built-in EtherCAT port is pro-
Built-in EtherCAT® Port NX102-0000 port on an NJ/NX-series vided.
User's Manual NX1P2-0000 CPU Unit. This manual provides an introduction and pro-
vides information on the configuration, features
NJ501-0000 and setup.
NJ301-0000
NJ101-0000
NJ/NX-series Trouble- W503 NX701-0000 Learning about the errors Concepts on managing errors that may be
shooting Manual NX102-00000 that may be detected in an | detected in an NJ/NX-series Controller and
NJ/NX-series Controller. information on individual errors are described.
NX1P2-0000
NJ501-0000
NJ301-0000
NJ101-0000
Sysmac Studio Version | W504 SYSMAC Learning about the operat- | Describes the operating procedures of the Sys-
1 Operation Manual _SE200000 ing procedures and func- mac Studio.

tions of the Sysmac Studio.
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Terminology

Term

Abbreviation

Description

application layer status, AL status

Status for indicating information on errors that occur in
an application on a slave.

CAN application protocol over Ether- | CoE A CAN application protocol service implemented on

CAT EtherCAT.

CAN in Automation CiA CiA is the international users' and manufacturers'
group that develops and supports higher-layer proto-
cols.

device profile -—- A collection of device dependent information and func-
tionality providing consistency between similar devices
of the same device type.

device variable - A variable in the NJ/NX-series CPU Unit to which pro-
cess data on an EtherCAT slave is allocated. Slave
process data is accessed by directly reading and writ-
ing device variables from user applications on the
NJ/NX-series CPU Unit.

EtherCAT slave controller ESC A controller for EtherCAT slave communications.

EtherCAT slave information ESI An XML file that contains setting information for an
EtherCAT slave.

EtherCAT state machine ESM An EtherCAT communications state machine.

EtherCAT Technology Group ETG The ETG is a global organization in which OEM, end
users, and technology providers join forces to support
and promote the further technology development.

1/0O map settings --- Settings that assign variables to I/O ports. Assignment
information between 1/O ports and variables.

1/0 port -—- Alogical interface that is used by the CPU Unit to
exchange data with an external device (slave or Unit).

1/0 refreshing -—- Cyclic data exchange with external devices that is per-
formed with predetermined memory addresses.

index - Address of an object within an application process.

network configuration information -— The EtherCAT network configuration information held
by the EtherCAT master.

object An abstract representation of a particular component
within a device, which consists of data, parameters,
and methods.

object dictionary oD Data structure that contains description of data type

objects, communication objects and application
objects.

Operational

A state in EtherCAT communications where SDO com-
munications and /O are possible.

PDO communications

An acronym for process data communications.

Pre-Operational

A state in EtherCAT communications where only SDO
communications are possible with the slaves, i.e., no
I/O can be performed.

process data

Collection of application objects designated to be
downloaded cyclically or acyclically for the purpose of
measurement and control.

process data communications

One type of EtherCAT communications in which pro-
cess data objects (PDOs) are used to exchange infor-
mation cyclically and in realtime. This is also called
PDO communications.
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Term

Abbreviation

Description

process data object

PDO

A structure that describes the mappings of parameters
that have one or more process data entities.

receive PDO RxPDO A process data object received by an EtherCAT slave.

Safe-Operational --- A state in EtherCAT communications where only SDO
communications and reading input data from slaves
are possible. Outputs from slaves are not performed.

SDO communications - One type of EtherCAT communications in which ser-
vice data objects (SDOs) are used to transmit informa-
tion whenever required.

service data object SDO CoE asynchronous mailbox communications where all
objects in the object dictionary can be read and written.

Slave Information Interface Sl Slave information that is stored in non-volatile memory
in the slave.

subindex - Sub-address of an object within the object dictionary.

Sync Manager SM Collection of control elements to coordinate access to
concurrently used objects.

task period - The interval at which the primary periodic task or a
periodic task is executed.

transmit PDO TxPDO A process data object sent from an EtherCAT slave.
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Revision History

A manual revision code appears as a suffix to the catalog number on the front and back covers of the

manual.
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and System Configura-

This section provides an introduction to EtherCAT networks and includes features, sys-
tem configurations, specifications and setting procedures.
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Features and System Configuration

Introduction to EtherCAT

1-1

EtherCAT (Ethernet Control Automation Technology) is a high-performance industrial network system
that enables faster and more efficient communications based on Ethernet.

Each node achieves a short communications cycle time by transmitting Ethernet frames at high speed.

Although EtherCAT is a unique communications protocol, standard Ethernet technology is used for the
physical layer, which means you can use Ethernet cables for wider application.

The effectiveness of EtherCAT can be fully utilized not only in large control systems that require high
processing speeds and system integrity, but also in small and medium control systems.

How EtherCAT Works

With EtherCAT, Ethernet frames pass through all of the slave nodes.

When a frame passes through a slave node, the slave node reads and writes the data in the area that is
allocated to it in the frame in a few nanoseconds.

The Ethernet frames that are transmitted by the EtherCAT master pass through all EtherCAT slaves
without stopping. The last slave returns all of the frames, which again pass through all of the slaves
before returning to the EtherCAT master.

This mechanism ensures high speed and realtime data transmission.

EtherCAT master Slave Slave Slave

» Output data addressed to the local node is read.
* Input data is written.

Ethernet frames

The data exchanges that are cyclically performed between the EtherCAT master and EtherCAT slaves
use EtherCAT datagrams that are stored directly in the Ethernet frames.

Each EtherCAT datagram consists of a header (including the data length and one or more slave
addresses), data, and a working counter (i.e., check bits).

If you think of an Ethernet frame as a train, the EtherCAT datagrams would be the cars of the train.
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Ethernet frame

1vDJay3 0} uononponu| -}

Ethernet Ethernet data (1,498 bytes max.) CRC
header
- ~ J

EtherCAT P24 1st to nth EtherCAT datagrams EtherCAT frame N

header NS

>

°

]

9.,

1st EtherCAT | 2nd EtherCAT | . ... nth EtherCAT m

datagram datagram datagram 3

Q)

b

@)

o

3

3

5

Header Data WKC g

g‘.

?

WKC: Working counter

1-1-2 Types of EtherCAT Communications

The following 2 types of communications are available with EtherCAT.

PDO communications are executed in each EtherCAT communications cycle to refresh data continu-
ously. SDO communications are executed between PDO communications.

I Process Data Communications (PDO Communications)

PDO communications transfers process data cyclically and in realtime.

The EtherCAT master maps the logical process data space to the nodes to achieve cyclic communica-
tions between the EtherCAT master and slaves.
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EtherCAT master Slave Slave Slave Slave

A

t 1
Il 7

Ethernet | Ether | 1st EtherCAT 2nd EtherCAT 3rd EtherCAT
CAT -+ |CRC
header datagram datagram datagram

A A A

header

Logical process data

Data a

Datab |«

a

Data c

I Mailbox Communications (SDO Communications)

SDO communications is used to perform message communications.

Whenever necessary, the EtherCAT master sends a command to a slave, and then the slave returns a
response to the EtherCAT master.

The following data communications can be performed.
» Reading and writing process data

+ Setting slaves

* Monitoring slave status
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1-2 EtherCAT Slave Unit Features

The EtherCAT Slave Unit has the following features when used with the NJ-series CPU Unit.

I Data Exchange Between EtherCAT Master and CPU Unit

Exchange data over the EtherCAT network between the EtherCAT master and the CPU Unit through
the EtherCAT Slave Unit.

EtherCAT master

L]
g
o T pe= =) T
A
TxPDO RxPDO
Input data to Output data to
EtherCAT master EtherCAT Slave Unit
IN data area
(CPU Unit) v
@ T EtherCAT network
L]
< il :
= =) & = =) =
OUT data area
(CPU Unit) EtherCAT Slave Unit

I Adjustable Data Exchange Sizes

Choose the amount of data to exchange over the EtherCAT network from 0, 50, 100, 200 or 400 bytes.
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I Integration with Other Networks

Interface with multiple networks such as EtherCAT and DeviceNet.

EtherCAT master

& =7

EtherCAT network

CPU Unit

[

He[[]
—
==

il

=
e @HE
= T _)uu‘\\_)\

\4
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1-3 System Configuration of CJ-series
EtherCAT Slave Unit

jun 8Ae|S 1yD48y33 saues-ro
Jo uoneinbyuon waysAs ¢-|

An example of a system configuration for a CJ-Series EtherCAT Slave Unit is shown below.

(G) Configuration Software

(A) EtherCAT master

/

il

[a] &]

Built-in EtherCAT port

(D) Sysmac Studio /
Support Software o
(E) E?hmmu?lcatt)llons cable (B) CJ-series
ernet cables EtherCAT Slave Unit
CJ1W-ECT21
0] o’ Input port
° © P
B “
Ol ~
& &= / &
(C) NJ-series Output port
CPU Unit
Letter Item Description
(A) EtherCAT mas- The EtherCAT master manages the EtherCAT network, monitors the status
ter’! of the slaves and exchanges I/O data with the slaves.
(B) CJ-series Ether- | The CJ-series EtherCAT Slave Unit can perform the following functions

CAT Slave Unit over an EtherCAT network.

(CJIW-ECT21) » Process data communications with the EtherCAT master

* Message communications (SDO communications) with the EtherCAT
master

» Exchange data between the NJ-series CPU Unit and the EtherCAT mas-
ter

(C) NJ-series CPU The Unit that serves as the center of control for a Machine Automation Con-
Unit™2 troller. The CPU Unit executes tasks, refreshes 1/O for other Units and
slaves, etc.
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Letter Item Description
(D) Sysmac Studio The Sysmac Studio runs on a personal computer and it is used to configure
Support Soft- the EtherCAT network and EtherCAT slaves, and to perform programming,
ware 3 monitoring, and troubleshooting.
You can connect the computer in which the Sysmac Studio is installed to
the peripheral USB port or built-in EtherNet/IP port on an NJ-series CPU
Unit.
Refer to the Studio Version 1 Operation Manual (Cat. No. W504) for details
on placing the Sysmac Studio online.
(E) Communications | Use a double-shielded cable with aluminum tape and braiding of category 5
Cable (100BASE-TX) or higher, and use straight wiring.
(F) ESI (EtherCAT The ESI files contain information unique to the EtherCAT slaves in XML for-
Slave Information | mat. You can load an ESI file into the EtherCAT master Configuration Soft-
File) ware to easily allocate slave process data and make other settings.
The ESI files for OMRON EtherCAT slaves are already installed in the Sys-
mac Studio. You can update the Sysmac Studio to get the ESI files for the
most recent models.
(G) Configuration Configuration Software runs on a personal computer and it is used to con-
Software figure the EtherCAT network and EtherCAT slaves.

*1. An EtherCAT Slave Unit cannot be connected to any of the OMRON CJ1W-NC[J81/(182 Position Control
Units even though they can operate as EtherCAT masters.

*2. Refer to A-6 Version Information on page A-33 for information on the unit versions of the NJ-series CPU Unit
that can use EtherCAT Slave Units.

*3. Refer to A-6 Version Information on page A-33 for information on the versions of the Sysmac Studio that you
can use to configure CJ-series EtherCAT Slave Units.
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1-4 Specifications

This section provides the general specifications for the EtherCAT Slave Unit.

1-4-1 General Specifications

The general specifications conform to those of the NJ-series CPU Units.

1-4-2 Functional and Performance Specifications

This section provides the functional and performance specifications of the EtherCAT Slave Unit.

Item Specification
Model number CJ1W-ECT21
Applicable Controller NJ Series
Unit classification CPU Bus Unit
Applicable unit numbers OtoF

Mounting position

CPU Rack or Expansion Rack

Number of Units that can be mounted

16 Units max.

Words allocated | I/0 port (not

in the memory retained during
used for power interrup-
CJ-series Unit tions)"!

25 words/Unit

Unit Status 1, Unit Status 2, Slave Status 1, Slave Status 2

1/O port (retained
during power inter-

100 words/Unit

/0 Communication Area Setting Table, I/O Communication Area Ref-

ruptions)*1 erence Table

Other I/O memory*2 I/O communication area in any area’
Transmission Communications EtherCAT protocol
specifications protocol

Modulation Baseband

Baud rate 100 Mbps

Physical layer

100BASE-TX (IEEE 802.3)

Topology

Depends on the specifications of the EtherCAT master

Transmission
media

Category 5 or higher twisted-pair cable (Recommended cable: dou-
ble-shielded cable with aluminum tape and braiding)

Transmission dis-
tance

Distance between nodes: 100 m or less

Send/receive PDO
data sizes

Allocatable IN and OUT data area sizes of 0, 50, 100, 200 or 400 bytes

Mailbox data size

Input: 512 bytes
Output: 512 bytes

Mailbox

Emergency messages and SDO requests

Refreshing meth-
ods

Free-Run Mode

Node address set-
ting range

1 to 255 (hardware switch setting)
1 to 65535 (software switch setting)

Current consumption

340 mAmax.at5V DC

CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542)
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1 Features and System Configuration

Item

Specification

Weight

97 g max.

Dimensions

31 %90 x 65 mm (W x H x D)

*1. Access via the device variables for CJ-series Unit.
*2. Using the user-defined variable for R/W to the allocation area.

*3. The IN and OUT data exchanged with the EtherCAT master is designated to memory areas by configuring the
1/0 Communication Area Setting Table. Refer to 3-1 Data Exchange Between the EtherCAT Slave Unit and

the CPU Unit on page 3-2.

1-4-3 Dimensions

This section provides the external dimensions of the EtherCAT Slave Unit.

ECAT RUN
=

= —
ERH ECAT ERR

"7 31 .0*—‘
B —

o
o
el

ADR F02 I\ UNIT
=) =@)=) No.
x16 °
S}“Ié««
x1
—v
EtherCAT.

90.0

L/A OUT

ouT

]l
&
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1-5 Setting Procedures

The basic setting procedures for the EtherCAT Slave Unit are described below. Use the Sysmac Studio

to create programs and configure the EtherCAT Slave Unit.

Procedure Item Description Reference
Creating a proj- Create a project in the Sysmac Studio. Sysmac Studio Ver-
ect sion 1 Operation Man-

ual (Cat. No. W504)

Creating and reg- | *+ Register variables for accessing the

istering global I/O data of the EtherCAT Slave Unit.
variables and « Create algorithms of each POU and
POUs register associated local variables.

* NJ/NX-series CPU
Unit Software
User’s Manual (Cat.
No. W501)

* 3-1-2 Accessing
From the User Pro-
gram on page 3-4

Creating the Unit | « Register the EtherCAT Slave Unit in

Sysmac Studio Ver-

configuration the Unit configuration in Configura- sion 1 Operation Man-
tions and Setup - CPU/Expansion ual (Cat. No. W504)
Creating POUs, Racks.
global variables and » Set the device name and unit number
. Unit configuration of the EtherCAT Slave Unit.
Programming and
1 Software Settings Allocating device | Allocate device variables for CJ-series » Sysmac Studio Ver-

variables for Unit with the /O Map. sion 1 Operation

CJ-series Unit

Manual (Cat. No.
W504)

e 3-2 Device Vari-
ables for CJ-series
Unit (Status) on
page 3-9

* 3-3 Device Vari-
ables for CJ-series
Unit (/O Communi-
cation Area Set-
ting) on page 3-18

Setting the initializa- | Setting the 1/0 Set the I/O Communication Area Setting
tion data of the Eth- | Communication Table on the Edit Special Unit Settings
erCAT Slave Unit Area Setting Tab Page.

Table

3-4 I/0 Communica-
tion Area Settings on
page 3-29

Setting the unit Set the unit number and the node 2-1-3 Switch Settings

numberandnode | address of the EtherCAT Slave Unit with | on page 2-5

address the hardware switches.

Installation Mount the EtherCAT Slave Unit to the 2-2 Installing the Eth-

2 Making Hardware Settings and Wiring CPU Rack or Expansion Rack. erCAT Slave Unit on
page 2-7

Wiring Connect the EtherCAT Slave Unit and the | 2-3 EtherCAT Network
EtherCAT master with the communication | Wiring on page 2-9
cable.

CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542)
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1 Features and System Configuration

Procedure

Item

Description

Reference

Downloading the User Program and Set-

Turning ON
power to the
NJ-series Con-
troller

Turn ON the power supply to the
NJ-series Controller.

Online connec-
tion from Sys-
mac Studio

Use the Sysmac Studio to establish com-
munications with the NJ-series Controller
and go online.

Sysmac Studio Ver-
sion 1 Operation Man-
ual (Cat. No. W504)

Downloading the
user program
and settings

Download the user program, CPU/Expan-
sion Rack configuration and settings for
the EtherCAT Slave Unit. Use the syn-
chronization operation of the Sysmac
Studio to download the data.

Clear the selection of the following check
box in the Synchronization Pane.

» Sysmac Studio Ver-
sion 1 Operation
Manual (Cat. No.
W504)

* 3-41/0 Communi-
cation Area Set-
tings on page 3-29

3 )
tings Do not transfer the following items (all
items are not transferred).
» CJ-series Special Unit parameters and
EtherCAT slave backup parameters
+ Slave Terminal Unit operation settings
and NX Unit application data
After the synchronization process is
completed, the EtherCAT Slave Unit is
restarted to enable the settings.
Checking the I/0 | Check the /O Communication Area Ref- | 3-4 I/O Communica-
Communication erence Table on the Edit Special Unit Set- | tion Area Settings on
Area Reference | tings Tab Page. page 3-29
Table
Installing the ESI | Install the ESI file of the EtherCAT Slave | Manuals for the Ether-
files Unit into the Configuration Software. CAT master
Turning ON the Turn ON the power supply to the Ether-
power supply to CAT master.
the EtherCAT
master
Creating the net- | Create the network configuration informa-
work configura- tion as follows.
tion information | . Network configuration
+ PDO Mapping
Assign PDOs of the same size as the set-
4 Setting the EtherCAT Master

ting value of the IN and OUT data area
size in the 1/0O Communication Area Set-
ting Table of the EtherCAT Slave Unit.

Create the com-
munication set-
tings

Create the EtherCAT master’s network
communication settings.

Downloading the
settings to the
EtherCAT master

Download the network configuration infor-
mation and the communication settings to
the EtherCAT master.

Starting Ether-
CAT communica-
tion

Enable EtherCAT network communica-
tions.
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Procedure Item Description Reference :
Checking indica- | Check the indicators on the EtherCAT » 2-1-2 Indicators on 2
tors master and the EtherCAT Slave Unit. page 2-2 g
» 5-2-1 Checking for v
Errors and Trouble- e
shooting with the 2
Indicators on page %
5-7 o
5 Confirming Operation * Manuals for the
EtherCAT master
Checking I/0 Check the 1/0O data exchange of the Eth- | « Sysmac Studio Ver-
data erCAT master and EtherCAT Slave Unit sion 1 Operation
with the Sysmac Studio and EtherCAT Manual (Cat. No.
master Configuration Software. W504)

* Manuals for the
EtherCAT master
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Nomenclature and Installation
]

This section describes the nomenclature, installation and wiring of the EtherCAT Slave

Unit.

2-1 Nomenclature ........... .o it i 2-2
2-1-1  Nomenclature and Functions .. ......... ... .. ... .. . . ... . . ... . ..., 2-2
2-1-2  Indicators . ... ... 2-2
2-1-3  Switch Settings . ...... ... ... . . . 2-5

2-2 |Installing the EtherCAT Slave Unit ............ ... ... ... ..., 2-7
2-2-1  System Configuration Precautions . ................ ... .. ........... 2-7
2-2-2  MOoUNEING . . .o e 2-7
2-2-3 Handling Precautions . ........... ... .. 2-8

2-3 EtherCAT NetworkWiring ... ...ttt iiii e e 29
2-3-1 Installation Standards . .......... ... ... .. 2-9
2-3-2 Installation Precautions . .. ... ... .. . ... 2-9
2-3-3  Preparations for Installation ............. ... ... .. . . 2-9
2-3-4  Pin Arrangements of Communications Connectors . .................... 2-11
2-3-5  Connecting Communications Cables and Connectors .................. 2-12
2-3-6  Connecting Communication Cablesto Units . ........................ 2-12

CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542) 2-1



2 Nomenclature and Installation

2-1 Nomenclature

This section provides nomenclature for the EtherCAT Slave Unit.

2-1-1 Nomenclature and Functions

This section provides the names and functions of the items on the front panel of the EtherCAT Slave

Unit.
e (A)
R%N %c ECATEIERR ﬂ
T\ UNIT
@@5‘ No. \\
0 <_ ®)
—
EtherCAT.
Lan [
NG T
gl
©) < LT
L/A OUT
ouT
-
Letter Name Function

(A) Indicators The indicators show the current operating status of the Unit and
the connection status of the IN and OUT EtherCAT ports.

(B) Unit number switch This switch sets the unit number of the EtherCAT Slave Unit as
a one-digit hexadecimal value.

(©) Communication connectors | These connectors are connected to the communications cables
of the EtherCAT network. There are two connectors: one for the
input port and one for the output port.

(D) Node address switches These switches set the node address as a two-digit hexadeci-
mal value.

2-1-2 Indicators

An EtherCAT Slave Unit is equipped with the following indicators that provide the operating status of the
node itself and the overall network.
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"1 1o {AIN
IN N
= s
ECI;LZJ ERC ECAT RUN i =0 3
L= S
= 5 = g
ERH ECAT ERR ==t £
i o | L/a ouT °
i
’ N
S
5
2
8
® Overview of Indicators a
Name Meaning
L/AIN The L/A IN indicator shows the link activity of the input port.
L/AOUT The L/A OUT indicator shows the link activity of the output port.
ECAT RUN The ECAT RUN indicator shows the operating status of EtherCAT communications for the
EtherCAT Slave Unit.
ECAT ERR The ECAT ERR indicator provides information on errors in the EtherCAT Slave Unit.
RUN The RUN indicator provides information on the operation of the EtherCAT Slave Unit.
ERC The ERC indicator provides information about errors of the EtherCAT Slave Unit.
ERH The ERH indicator provides information about errors of the CPU Unit.
® Indicator Details
Name Color Status Meaning
L/AIN Green Lit Link established in physical layer
L/AOUT Flickering Operating after establishing link
Not lit Link not established in physical layer
ECAT RUN Green Lit Operational state
Blinking Pre-Operational state
Single flash Safe-Operational state
Flickering Initializing process
Not lit Init state
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Name Color Status

Meaning

ECAT ERR Red Lit

» Special Unit Error
» ESC Initial Error

Blinking

» CPU Unit Major Fault

» CPU Unit Watchdog Timer Error

» CPU Unit Service Monitoring Error

* 1/O Refresh Error

* |1/O Bus Error

+ SlI Unit Verification Error

* Mailbox Setting Error

+ Verification Error

+ lllegal State Transition Request Received
* Restart

Single flash

» CPU Unit Major Fault

» CPU Unit Watchdog Timer Error

+ CPU Unit Service Monitoring Error
* 1/O Refresh Error

* 1/O Bus Error

Double flash

I/O Communication Error (Process Data WDT Error)

Flickering

ESC Error

Not lit

No error

RUN Green Lit

The Unit is in operation.

Not lit

The Unit is not in operation.

ERC Red Lit

The Unit has an error.

+ CPU Unit Faulty

» Special Unit Error

+ ESC Error

+ SlI Unit Verification Error

» Special Unit Memory Error

+ 1/0 Communication Error (Process Data WDT Error)
» Mailbox Setting Error

* Verification Error

+ lllegal State Transition Request Received
« ESC Initial Error

Flashing

The Unit has an error.
» EtherCAT Slave Unit Faulty

Not lit

The Unit is normal.

ERH Red Lit

The CPU Unit has an error.

* Duplicate Unit Number

« CPU Unit Faulty

+ 1/O Table Not Registered

» CPU Unit Major Fault

« CPU Unit Watchdog Timer Error

» CPU Unit Service Monitoring Error
* 1/O Refresh Error

* 1/O Bus Error

Not lit

The CPU Unit is normal.
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® Indicator State Timing

The flashing patterns for flickering, blinking, single flash, and double flash are given below.

50 ms
on -
Flickering g
3
off — 2
o
2
c
on — a
Blinking >
200 ms| 200 ms
off —
on
. 1,000 ms »
Single flash > < > I
200 ms 200 ms @
off = )
g
o
-0
on o
1,000 ms =
Double flash > > 3
f 200 ms| 200 ms | 200 ms [7)
off

2-1-3 Switch Settings

This section describes the functions of the rotary hardware switches on the front panel of the EtherCAT
Slave Unit.

I Unit Number Switch

The unit number switch sets the unit number of the EtherCAT Slave Unit as a CPU Bus Unit.

Setting method: One-digit hexadecimal
Setting range: 0 to F hex
The unit number is set to 0 at the factory.

You can set any unit number from 0 to F as long as it has not been set on another CPU Bus Unit con-
nected to the same Controller.

Precautions for Safe Use

+ Use a small flat-blade screwdriver to turn the rotary switches; be careful not to damage the
switch.

» Always turn OFF the Controller’'s power supply before setting the unit number.

@ Additional Information

If the unit number is the same as one set on another CPU Bus Unit connected to the same
Controller, a major fault level controller error “Duplicate Unit Number” will occur. After correcting
the unit number setting, cycle the power to the Controller.
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I Node Address Switches

The node address switches set the node address of the EtherCAT Slave Unit to enable the EtherCAT
master to recognize the EtherCAT Slave Unit.

The value of node address is loaded to register 0012h of the EtherCAT slave controller when the power
supply to the CJTW-ECT21 is turned ON.

The upper switch sets the sixteens digit (most significant digit) and the lower switch sets the ones digit
(least significant digit).

There are two methods to set the node address: hardware switches and software switches.

The switch settings are used to select the method to use.

® Set the Node Address with Hardware Switches

Use the switch settings to set the node address from 1 to 255. If these switches are not set to 00, the
node address that is set on the switches will be used.

Setting method: Two-digit hexadecimal
Setting range: 01 to FF hex
The node address is set to 00 at the factory.

® Setting the Node Address with Software Switches

To set the node address with software switches, set the node address switches to 00. When the
switches are set to 00, use the EtherCAT master Configuration Software to set a range from 1 to
65535 for the node address.

|E| Precautions for Correct Use

* The node address that is set with hardware or software switches is read only when the Unit
initializes (upon power-up or restart). Changing the node address while the Unit is opera-
tional will not effect the EtherCAT Slave Unit unless a restart or power-up is applied.

» An error may occur on the EtherCAT master if the same node address is set for more than
one slave present on the EtherCAT network.

* An error may occur on the EtherCAT master if the node address is not within the setting
range specified for the EtherCAT master.
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2-2 Installing the EtherCAT Slave Unit

This section describes how to mount the EtherCAT Slave Unit to an NJ-series system.

2-2-1 System Configuration Precautions

uun aAelS 1vo4eyd ayy Buleisu) z-z

You can mount up to 16 Units on the CPU Rack or an Expansion Rack per CPU Unit (but no more than
10 Units on one Rack).

2-2-2 Mounting

This section describes how to mount the EtherCAT Slave Unit to an NJ-series CPU Rack or an
NJ-series Expansion Rack.

1 Carefully align the connectors to mount the EtherCAT Slave Unit.

Hooks Openings for hooks
Connector

ECT21

2ig

: | oo [ ]
©

Dﬁﬁ

—

suonnesald uoneinbyuon) weiskg |-z-2

2 Move the yellow sliders on the top and bottom of the Unit until they click into position, to lock.

Slide latches back until they lock.
(The latches will click when they lock.)

ttttt

Lock

v

Release

Zs

= Slider ]
E&

)

i

|

§_\L_‘\L
Precautions for Safe Use

If the sliders are not securely locked, the EtherCAT Slave Unit functions may not operate suffi-
ciently.

To dismount the Unit, move the sliders to the “Release” direction.
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2-2-3 Handling Precautions

This section provides handling precautions for the EtherCAT Slave Unit.
» Always turn OFF the Controller before you mount or dismount a Unit or connect or disconnect cables.

» Provide separate conduits or ducts for the I/O lines to prevent noise from high-tension lines or power
lines.

» Prevent wire clippings, cutting chips or other materials from getting inside the Unit. They could cause
scorching, failure, and malfunction. Pay particular attention to this during installation and take mea-
sures such as covering with a cover.
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2 Nomenclature and Installation

2-3 EtherCAT Network Wiring

This section describes how to install the EtherCAT network.

2-3-1 Installation Standards

To ensure that the EtherCAT communication network is installed properly, refer to IEC 61784-5-12 stan-
dard in conjunction with IEC 61918.

BULIM JMOMION LvDJeulT €-Z

2-3-2 Installation Precautions

Basic precautions for the installation of EtherCAT networks are provided below.

I Precautions when Installing a Network

* When you install an EtherCAT network, take sufficient safety precautions and perform the installation
according to all applicable standards and specifications. An expert well versed in safety measures
and the standards and specifications should be asked to perform the installation.

» Do not install EtherCAT network equipment near sources of noise.

+ If the network must be installed in an area with noise, take steps to address the noise, such as plac-
ing equipment in metal cases.

splepuels uope|eisu| L-¢-¢

I Precautions when Installing Communications Cables

Check the following items on the communications cables that are used in the network.

Are there any breaks?
Are there any shorts?

Are there any connector problems?
» When you connect the cable to the communications connectors on devices, firmly insert the commu-
nications cable connector until it locks in place.

» Do not lay the communications cables together with high-voltage lines.
* Do not lay the communications cable near devices that generate noise.
» Do not lay the communications cables in locations subject to high temperatures or high humidity.

* Do not lay the communications cables in locations subject to excessive dust, oil mist, or other con-
taminants.

» There are limitations on the bending radius of communications cables. Check the specifications of
the communications cable for the bending radius.

2-3-3 Preparations for Installation

Prepare the following devices.

Product Remarks

Twisted-pair cable (Cables with the fol- | 100BASE-TX (Category 5 or higher)
lowing connectors can also be used.) | poyble shielding with aluminum tape and braiding

RJ45 connectors Shielded
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2 Nomenclature and Installation

Recommended products are given in the following tables.

I Cables with Connectors

® Sizes and Conductor Pairs: AWG 22 x 2 Pairs

Product name Manufacturer Length (m)"! Model
Cables with Connec- OMRON Corporation 0.3 XS5W-T421-AMD-K
tors on Both Ends 0.5 XS5W-T421-BMD-K
(RJ45/RJ45) 1 XS5W-T421-CMD-K

2 XS5W-T421-DMD-K
5 XS5W-T421-GMD-K
10 XS5W-T421-JMD-K
Cables with Connec- OMRON Corporation 0.3 XS5W-T421-AMC-K
tors on Both Ends 05 XS5W-T421-BMC-K
(M12/RJ45) 1 XS5W-T421-CMC-K
2 XS5W-T421-DMC-K
5 XS5W-T421-GMC-K
10 XS5W-T421-JMC-K

*1. Refer to the XS5/XS6 Industrial Ethernet Connectors Catalog (Cat. No. G019) for the latest lineup of these

Cables.

I Cables and Connectors

® Sizes and Conductor Pairs: AWG 24 x 4 Pairs

Part name Manufacturer Model
Cables Hitachi Cable, Ltd. NETSTAR-C5E SAB
0.5 x 4P CP™!
Kuramo Electric Co., Ltd. KETH-SB™
SWCC Showa Cable Systems Co., Ltd. FAE-5004""1
Nihon Electric Wire & Cable Co., Ltd. IETP-SB™!
RJ45 Connectors Panduit Corporation MPS588-C™

*1. A combination of the above cables and connectors is recommended for use.
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2 Nomenclature and Installation

® Sizes and Conductor Pairs: AWG 22 x 2 Pairs

*1. A combination of the above cables and connectors is recommended for use.

N

&

Part name Manufacturer Model m

=

Cables Kuramo Electric Co., Ltd. KETH-PSB-OMR™1 %
Nihon Electric Wire & Cable PNET/B™ E

Co., Ltd. %

RJ45 Assembly Connectors OMRON Corporation XS6G-T421-1"1 9*
=

g.

«Q

El Precautions for Correct Use

* The maximum length between nodes is 100 m. However, some cables are specified for less
than 100 m. Generally speaking, if the conductors are twisted wire rather than solid wire,
transmission performance will be lower, and reliable communications may not be possible at
100 m. Confirm details with the cable manufacturer.

» When selecting a connector, confirm that it is applicable to the cable that will be used. Con-
firm the following items: Conductor size, conductor type (solid wire or twisted wire), number
of twisted pairs (2 or 4), outer diameter, etc.

» Use only the specified communication cables.

2-3-4 Pin Arrangements of Communications Connectors

The pin arrangement of the EtherCAT communications connectors is given below.

B e ECATTON
o o = |

= o
ERH ECATERR

$10108UU07) SUONEJIUNWWOY JO sjuswabuely uld v-€-2

UNIT
0.

Dloan [ Communications
%,{'/7 connectors
g
8

B |/

A
= &7
Pin No. Signal Name Abbreviation
1 Send data + TD+
2 Send data — TD-
3 Receive data + RD+
4 Not used -—
5 Not used ---
6 Receive data - RD-
7 Not used ---
8 Not used -
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2 Nomenclature and Installation

2-3-5 Connecting Communications Cables and Connectors

Use straight connections for the communications cables and connectors, as shown below.

] []

Pin No. Wire color Wire color Pin No.

1 White-Green White-Green 1

3 White-Orange White-Orange 3

4 Blue Blue 4

5 White-Blue White-Blue 5

6 Orange Orange 6

7 White-Brown White-Brown 7

8 Brown :/ /: Brown 8
Hood |Shield™ Shield™ Hood

*1. Connect the cable shield wire to the connector hood at both ends of the cable.

@ Additional Information

There are two connection methods for Ethernet cables: T568A and T568B.

The T568A connection method is shown in the above figure, but the T568B connection method
can also be used.

2-3-6 Connecting Communication Cables to Units

Cable connections can be made freely in EtherCAT networks.
The following example shows daisy-chain connections.

Connect the communications cable from the EtherCAT master to the input port on the EtherCAT Slave
Unit, and then connect another communications cable from the output port on the EtherCAT Slave Unit
to the input port on the next EtherCAT slave.

Do not connect anything to the output port of the EtherCAT slave at the end of the network.
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2 Nomenclature and Installation

EtherCAT master

/

Communications
cable Input port

/ Output port

1L
%ﬁ@
!
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= ==~ fS=7 R = i e A
I [ [ ]
gl (SN /%'
]
= =[5 f]
L2
00 n
| | ) 2
—g 5 EtherCAT 9
1 (NN [ — | slaves 3
L T 1 ru 1 j 8"
~ R N= (NS~ S S A - g
Ln g
:
A o B EtherCAT =
L] : : Slave Unit g
| | . - . §"
—o= 2]
i 5
il 2
Do not connect anything. oc
= 3,
@

Last EtherCAT slave

|E| Precautions for Correct Use

* The cable between any two nodes (L1, L2 ... Ln) must be 100 m or less.
» Firmly connect the communications cable connector until it clicks into place.

* When you install the communications cables, observe the cable specifications (e.g., bending
radius) of the cable manufacturer.

* Do not disconnect the communications cables from the EtherCAT Slave Units during opera-
tion. The outputs from the EtherCAT master may become unstable.

@ Additional Information

Make sure the cable between each pair of devices connects an output port to an input port.
Normal communications are not possible if an output port is connected to another output port or
an input port is connected to another input port.
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Data Exchange with the CPU Unit

This section describes the words allocated to the EtherCAT Slave Unit. These words
both enable controlling the EtherCAT Slave Unit and accessing Unit and Slave status.

3-1 Data Exchange Between the EtherCAT Slave Unit and the CPU Unit . ...
3-1-1 DataFlow . ... e
3-1-2  Accessing Fromthe User Program .. .......... ... . ...

3-2

3-2

34

3-2 Device Variables for CJ-series Unit(Status) ........................ 3-9
3-2-1  List of Device Variables for CJ-series Unit . ......... ... ... ... ... ...... 3-9
3-2-2  UnitStatus 1 ... ..o 3-9

-11

3-2-3  UnitStatus 2 .. ..o e 3
3-2-4  Slave Status 1 . ... .. .. e 3-12
3-2-5 Slave Status 2 . ... ... 3-15
3-3 Device Variables for CJ-series Unit (/O Communication Area
Setting) ... e e 3-18
3-3-1  List of Device Variables for CJ-series Unit . ... ....................... 3-18
3-3-2  1/0 Communication Area Setting Table . ......... ... ... ... ... ... .... 3-19
3-3-3  1/0 Communication Area Reference Table .. ........... ... ... ... ..... 3-24
3-4 1/0 Communication Area Settings ................ ... ... ..., 3-29
3-4-1  The Unit Edit Special Unit SettingsTabPage .. .......... ... ... ... .... 3-29
3-4-2  Setting Procedure with the Sysmac Studio . .......................... 3-32
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3 Data Exchange with the CPU Unit

3-1

3-1-1

Data Exchange Between the Ether-
CAT Slave Unit and the CPU Unit

Data exchange between this Unit and the CPU Units uses the 1/O port and memory for CJ-series Unit
allocated to the EtherCAT Slave Unit.

Data Flow

The CPU Units and CJ-series EtherCAT Slave Units exchange data as shown in the table and chart

below.

Access methods from
the user program

AT specification
destination

Data exchange timing

Classification of Unit
data

Device variable for
CJ-series Unit

1/0 port

During /O refresh

Unit Status

Slave Status

1/0 Communication Area
Setting Table™

Power ON or Unit restart

1/0 Communication Area
Reference Table

User-defined variable

Memory used for
CJ-series Unit

During 1/O refresh

I/0 data

*1. The setting results are exchanged when the CPU Unit is powered ON or when the Unit is restarted.

The 1/0 Communication Area Setting Table and I/O Communication Area Reference Table data are
retained in the CPU Unit by the battery even during power interruptions.
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CPU Unit

User program

Unit Status,
Slave Status

Device variable
for CJ-series
Unit

1/0 Communication
Area Setting and
Reference Tables

Device variable
for CJ-series
Unit

1/0 data

User-defined
variable

I/O port

Unit Status,
Slave Status

1/0 Communication
Area Setting and
Reference Tables

Memory used for
CJ-series Unit

Memory areas such as
ClO and DM

3 Data Exchange with the CPU Unit

A

Unit/Slave status
(I/O refresh)

I/0 Communication Area
Setting Table
(I/O refresh™)

h I/O Communication Area
Reference Table
(Power ON or restart the Unit)

Input data
(I/O refresh)

v

A

Output data
(I/O refresh)

EtherCAT Slave Unit

*1. The setting results are exchanged when the CPU Unit is powered ON or when the Unit is restarted.

I Device Variables for CJ-series Units

Device variables for CJ-series Units are variables for which AT is specified for the 1/0 port explained
below. The user program uses device variables for CJ-series Unit to access the configuration Unit such
as EtherCAT Slave Unit.

Refer to How to Create Device Variables for CJ-series Unit on page 3-5 for allocation of the device vari-
ables for CJ-series Unit to the 1/O port.

® |/O Port

An "l/O port" is a logical interface for data exchange by a CPU Unit with an EtherCAT Slave Unit or
other configuration Unit.

An I/O port has a unique pre-defined name for each unit model and function.

An I/O port is automatically created by preparing the Unit configuration with Sysmac Studio.

Refer to 3-2 Device Variables for CJ-series Unit (Status) on page 3-9 and 3-3 Device Variables for
CJ-series Unit (I/O Communication Area Setting) on page 3-18 for details on the I/O ports defined
for the EtherCAT Slave Unit.
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3 Data Exchange with the CPU Unit

The EtherCAT Slave Unit has two types of I/O ports; one is for the following unit status/slave status
data and the other is for I/O communication area setting and reference tables.

® Unit Status, Slave Status

Unit operating status and error data are allocated with these 1/O ports.

@ |/O Communication Area Setting and Reference Tables

IN and OUT data area type, starting word, size and setting results are set and referenced with these
I/O ports. The setting data is transferred to the EtherCAT Slave Unit and updated when the Control-
ler is powered ON, the Controller is reset or the EtherCAT Slave Unit is restarted. Refer to the
NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for Unit restart methods.

Precautions for Safe Use

Confirm that the /0O Communication Area Setting and Reference Table settings are correct.
Incorrect system settings can cause unexpected behavior.

I User-defined Variables

The user program accesses the /O data that has been allocated with the /O Communication Area Set-
ting Table via the user-defined variables with an AT specification. User-defined variables are created

using Sysmac Studio.

Have the necessary user-defined variables created before creating a program.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for details on creating
user-defined variables using Sysmac Studio.

|E| Precautions for Correct Use

The user is responsible for management of the memory used for CJ-series Unit. Please take
great care to avoid overlapping of reference areas between user-defined variables.

3-1-2 Accessing From the User Program

From the user program, various types of information are exchanged using AT specified device variables
for CJ-series Unit that are allocated to the 1/O ports, and AT specified user-defined variables that are

allocated to 1/0O data.

To exchange data, use the data that is listed in the following table in the user program.

Classification of Unit data

AT specification destination

Access methods from the user program

Unit Status

Slave Status

I/0 Communication Area Set-
ting Table

/0 Communication Area Ref-
erence Table

I/O port

Device variable for CJ-series Unit

1/0 data

Memory used for CJ-series Unit

User-defined variable
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3 Data Exchange with the CPU Unit

I How to Create Device Variables for CJ-series Unit

Use I/0O Map in Sysmac Studio to allocate device variables for CJ-series Unit to an 1/O port. Specify
variable names using one of the methods shown below.

(a) Select and allocate existing variables.
(b) Input a new variable name.
(c) Automatically create with Create Device Variable.

The following shows the structure of a variable name created automatically with method (c).

* UnitErr

This is an 1/0O port name. The name indicates unit
functions, statuses and parameters.

jun 9ABIS 1VDJI8Y)T ay) usamiag aBueyox3 ejeq L-¢
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This is the device name when this unit is registered in
the Unit configuration. (By default, a device name is
assigned from "J01" in the order of registration in the
Unit configuration.) This identifies the individual unit.

Refer to 3-2 Device Variables for CJ-series Unit (Status) on page 3-9 and 3-3 Device Variables for
CJ-series Unit (I/O Communication Area Setting) on page 3-18 for details on device variables for
CJ-series Unit.

In the explanations from here on, the device name automatically created is used as the device variable
name for CJ-series Unit, for example *_UnitErr.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for details on memory for
CJ-series Unit.

welbold Jesn ay) wol4 Buisssdoy z-1-¢

I How to Create User-defined Variables

In this Unit, input and output data exchanged with the EtherCAT master is allocated to the memory
used for CJ-series Unit.

Use the Sysmac Studio to register user-defined variables to the variable table. Use user-defined vari-
ables to specify the AT specification of the memory used for CJ-series Unit to which the slave is allo-
cated.

Generally, array variables are created.
Below is an example of allocation to user-defined variables.

Item Setting
OUT data area type CIO Area (CIO)
First word in OUT data area | 3200
OUT data area size 200 bytes
IN data area type CIO Area (CIO)
First word in IN data area 3300
IN data area size 200 bytes
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3 Data Exchange with the CPU Unit

In this case, the I/O data of each area is allocated as follows:

Words
allocated I/O data
CIlO 3200 Output001
ClO 3299 Output100
ClO 3300 Input001
CIO 3399 Input100

Allocate the I/O data to the user-defined variables as shown in the examples below.

The example below uses the following data types:
» Slave_OutData_A (WORD type)
« Slave_InData_A (WORD type)

[v=r| Global Variables X

Name Data Type | Initial Value |
Slave_OutData A ARRAY[0..99] OF WORD | [100{16#0]] %3200
I Slave_InData_A ARRAY[0..99] OF WORD | [100({16#0)] %3300

Variables
Namespace - Using

Name Data Type Initial Value AT | Retain | Constant | Comment
Externals

0 ® OutABit ‘
EM ENO
Slave_OutData A[l]—InOut —— InDut|—Slave_ OutData_A[1]
USINT#15—Pos [—Enter Variable

BOOL#TRUE—{Bitval

1 x MOVE |
f EN ENO
Slave_InData_A[l]l—In Out|—Word_1 |

The example below uses the following data types.
» Slave_OutData_B (BOOL type)
» Slave_InData_B (BOOL type)

Data Type | Initial Value |
Slave_OutData_B ARRAY[0..99,0..15] OF B... | [1600{False)] %3200
Slave_InData_B ARRAY[0..99,0..15] OF B... | [1600{False)] %3300

Variables

Mamespace - Using

Initial Value | AT | Retain | Constant | Comment

Name Data Type
Externals [ EOOL

Slave_InData_C ARRAY[0..99] OF Mem 53300 (| (|

Bit_1 BOOL

| Slave_InData_B[1,15]
| |
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3 Data Exchange with the CPU Unit

The example below uses the following data types:
» Slave_OutData_C (union)
» Slave_InData_C (union)

Global Variables X

Data Type |
ARRAY(0..99) OF Mem
ARRAY(0..99) OF Mem

Initial Value | AT |
%3200
#3300

Name |
Slave_OutData_C
Slave_InData_C

Vanables

Namespace - Using

| Initial Value AT | Retain | Constant | Comment |

Externals [
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Slave_OutData_C[15].b[15]
T
\—

Bit_2 |

When you use the union, prepare the union data type Mem that you can access with WORD and BOOL
as shown below.

| Slave_InData_C[15].b[15]
| |

Data Types ®
ctures | Name | Base Type
Linion ¥ | Mem UNION
Enumerated
w WORD
b ARRAY[0..15] OF BOOL
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Use one of the data types or multiple data types shown in the examples to create user-defined vari-
ables according to the user program.

When the user program accesses the 1/0 data only with WORD type, use the WORD-type user-defined
variables Slave OutData_A and Slave InData_A defined in the example.

The user-defined variables and I/O data of the EtherCAT Slave Unit are allocated as follows:

1/0 data User-defined variable name Address
OUT slave I/O data (Output001) Slave_OutData_A[0] 3200
OUT slave I/O data (Output100) Slave_OutData_A[99] 3299
IN slave I/O data (Input001) Slave_InData_A[0Q] 3300
IN slave I/O data (Input100) Slave_InData_A[99] 3399

The user program accesses the 1/0O data with WORD-type variables.

When the user program accesses the 1/0O data only with BOOL type, use the BOOL-type user-defined
variables Slave _OutData B and Slave_InData_B defined in the example. The user-defined variables
and /O data of the EtherCAT Slave Unit are allocated as follows:

/0 data User-defined variable name Address
Output001, Bit0 Slave_OutData_B[0,0] 3200.00
Output001, Bit 1 Slave_OutData_BJ[0,1] 3200.01
Output100, Bit 15 Slave_OutData_B[99,15] 3299.15
Input001, Bit 0 Slave_InData_B[0,0] 3300.00
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3 Data Exchange with the CPU Unit

/0O data User-defined variable name Address
Input001, Bit 1 Slave_InData_B[0,1] 3300.01
Input100, Bit 15 Slave_InData_B[99,15] 3399.15

The user program accesses the 1/0 data with BOOL-type variables.

When the user program accesses the 1/0 data with both WORD type and BOOL type, use the
union-type user-defined variables Slave_OutData C and Slave InData _C defined in the example. The
user-defined variables and 1/O data of the EtherCAT Slave Unit are allocated as follows:

1/0 data User-defined variable name Address
Output001 WORD type 3200
Slave_OutData_C[0].w
BOOL type
Slave_OutData_C[0].b[0] to 3200.00
Slave_OutData_CJ[0].b[15] 3200.15
Output100 WORD type 3299
Slave_OutData_C[99].w
BOOL type
Slave_OutData_C[99].b[0] to 3299.00
Slave_OutData_C[99].b[15] 329915
Input001 WORD type 3300
Slave_InData_CJ[0].w
BOOL type
Slave_InData_CJ0].b[0] to Slave_In- | 3300.00
Data_CJ[0].b[15] 3300.15
Input100 WORD type 3399
Slave_InData_C[99].w
BOOL type
Slave_InData_C[99].b[0] to Slave_In- | 3399.00
Data_C[99].b[15] 3399.15

The user program accesses the 1/0 data with WORD-type or BOOL-type variables.

@ Additional Information

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for details on memory
used for CJ-series Unit, variable allocation and user-defined variable registration.
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3 Data Exchange with the CPU Unit

3-2 Device Variables for CJ-series Unit
(Status)

This section describes the device variables Unit Status and Slave Status for the CJ-series Unit.

In this section, the variable names that are created automatically in the 1/0O Map are used.

3-2-1 List of Device Variables for CJ-series Unit

(snie1s) Nun salIas-rY Joy Sa|qele 991A0d 2-€

When you operate and reference Unit status and slave status, use the following device variables for
CJ-series Unit allocated to the 1/O port of this Unit.

Name cth:f:::::svS:i:ble for Type RIW Name
* Unit1Sta WORD R Unit Status 1
*_Unit2Sta WORD R Unit Status 2
* Slave1Sta WORD R Slave Status 1
* Slave2Sta WORD R Slave Status 2

The function of each device variable for the CJ-series Unit is explained below.

3-2-2 Unit Status 1

The following device variable for CJ-series Unit is used to reference all information of Unit Status 1.

NUN SBLBS-1'D) 0} SO|QELEA 91A8(Q JO ISIT L-Z-€

Name of device variable for
CJ-series Unit

* Unit1Sta WORD |R Unit Status 1 Bit 00: Unit Error
Bit 01: Reserved by system

Type R/W Name Function

Bit 02: Reserved by system
Bit 03: Slave Function Error
Bit 04: Unit Memory Error
Bit 05: ESC Error

Bit 06: Reserved by system
Bit 07: Reserved by system
Bit 08: Reserved by system
Bit 09: Reserved by system
Bit 10: Reserved by system
Bit 11: Reserved by system
Bit 12: Reserved by system
Bit 13: Reserved by system
Bit 14: Reserved by system
Bit 15: Reserved by system
Default: 16#0000
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3 Data Exchange with the CPU Unit

The following device variables for CJ-series Unit are used to reference individual information.

Name of device variables
for CJ-series Unit

Type

R/W Name

Function

*_UnitErr

BOOL

R Unit
Error

TRUE:
Displays EtherCAT Slave Unit operating errors.

*_UnitErr (Unit Error) changes to TRUE if any bit from
01 to 15in *_Unit1Sta (Unit Status 1) is TRUE (OR
information of bits 01 to 15).

FALSE:

Indicates that the error did not occur. Or, changes to
FALSE when the error is cleared.

Default: FALSE

*_SlaveFuncErr

BOOL

R Slave
Function
Error

TRUE:

Indicates that at least one slave error occurred. Refer
to *_Slav1Sta (Slave Status 1).

The slave errors are as follows:

« * AlStatusErr (Slave AL Status Error)

« *_SiiVerifyErr (SIl Unit Verification Error)

» * VerificationErr (Verification Error)

* *_MailboxSettingErr (Mailbox Setting Error)
*_10CommeErr (/0 Communication Error)

» *_InvadlidReqState (lllegal State Transition Request
Received)

« * |ORefErr (I/O Refresh Error)

FALSE:

Indicates that none of the above errors occurred or
changes to FALSE when all of above errors are
cleared.

Default: FALSE

This bit cannot be changed to FALSE unless the error

is recovered from the EtherCAT master except for
observation errors.

* MemErr

BOOL

R Unit
Memory
Error

TRUE:

Indicates an error in internal memory where the error
log or I/O communication area data is stored. The error
occurs when the Unit starts up or when the error log is
written.

FALSE:

Indicates that the error did not occur. Once this error
occurs, the bit will remain TRUE and will not return to
FALSE.

Default: FALSE

* EscErr

BOOL

R ESC
Error

TRUE:
Indicates an error in ESC.
FALSE:

Indicates that the error has not occurred. Once this
error occurs, the bit will remain TRUE and will not
return to FALSE.

Default: FALSE
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3-2-3 Unit Status 2

The following device variable for CJ-series Unit is used to reference all information of Unit Status 2.

Name of device variable for
CJ-series Unit

* Unit2Sta WORD |R Unit Status 2 Bit 00: Online Status
Bit 01: Reserved by system

Type R/W Name Function

Bit 02: Reserved by system
Bit 03: Reserved by system
Bit 04: Reserved by system
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Bit 05: Reserved by system
Bit 06: Reserved by system
Bit 07: Reserved by system

Bit 08: Reserved by system
Bit 09: Reserved by system
Bit 10: Reserved by system
Bit 11: Reserved by system
Bit 12: Reserved by system
Bit 13: Reserved by system

Zsneis iun ¢-g-¢

Bit 14: Reserved by system
Bit 15: Error Log Registered
Default: 16#0000

The following device variables for CJ-series Unit are used to reference individual information.

Name of device variables

for CJ-series Unit Type | R'W | Name Function
* OnlineSta BOOL R Online TRUE:
Status Indicates that the Unit is online and capable of commu-
nicating on the network.
FALSE:

Indicates that the Unit is offline.
A Unit will go offline under the following conditions:

» Operation is stopped by the hardware/software
check at startup.

* An ESC Error has occurred.
Default: FALSE

* ErrLogSta BOOL R ErrorLog | TRUE:
Regis- Indicates that an error log was registered. Changes to
tered TRUE at the first error log registration for the Unit.
FALSE:

Indicates that no errors are registered in the error log.
Changes to FALSE when the Unit receives an error log
clear request.

Default: FALSE
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3 Data Exchange with the CPU Unit

3-2-4 Slave Status 1

The following device variable for CJ-series Unit is used to reference all information of Slave Status 1.

Name of device variable
for CJ-series Unit

* Slave1Sta WORD |R Slave Status 1 | Bit 00: Reserved by system

Bit 01: Slave AL Status Error

Bit 02: Sl Unit Verification Error
Bit 03: Verification Error

Bit 04: Mailbox Setting Error

Bit 05: I/O Communication Error

Type R/W Name Function

Bit 06: lllegal State Transition Request
Received

Bit 07: I/O Refresh Error
Bit 08: Reserved by system
Bit 09: Reserved by system
Bit 10: Reserved by system
Bit 11: Reserved by system
Bit 12: Reserved by system
Bit 13: Reserved by system
Bit 14: Reserved by system
Bit 15: Reserved by system
Default: 16#0000
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3 Data Exchange with the CPU Unit

The following device variables for CJ-series Unit are used to reference individual information.

Name of device variables

for CJ-series Unit Type Name Function
*_AlStatusErr BOOL Slave AL Status | TRUE:
Error Indicates that the slave detects the AL status

error.
FALSE:
Indicates that the error has not occurred.
Default: FALSE

*_SiiVerifyErr BOOL Sl Unit Verifica- | TRUE:

tion Error Indicates that an error occurred in the slave

information stored in Sl when the power sup-
ply was turned ON.
FALSE:
Indicates that the error has not occurred.
Default: FALSE

* VerificationErr BOOL Verification Error | TRUE:
Indicates that the 1/O communication area size
does not match with the Sync Manager size set
by the EtherCAT master.
FALSE:
Indicates that the 1/O communication area size
matches with the Sync Manager size set by the
EtherCAT master.
Default: FALSE

*_MailboxSettingErr BOOL Mailbox Setting | TRUE:

Error

Indicates that the Unit is requested to change
Pre-Operational state without mailbox settings
or the mailbox size setting is outside the allow-
able range (512 bytes).

FALSE:

Indicates the error has not occurred.

Default: FALSE
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3 Data Exchange with the CPU Unit

Name of device variables

for CJ-series Unit Type | RIW Name Function
* 10CommErr BOOL |R I/O Communica- | TRUE:
tion Error Indicates that RxPDO data from the EtherCAT
master is not refreshed during the monitoring
time.
FALSE:
Indicates that RxPDO data from the EtherCAT
master is refreshed during the monitoring time.
Default: FALSE
* InvadlidReqState BOOL |R lllegal State TRUE:
Transition Indicates that an unexpected state transition
Request request has been sent from the EtherCAT mas-
Received ter.
FALSE:
Indicates that an unexpected state transition
request has not been sent from the EtherCAT
master.
Default: FALSE
*_|IORefErr BOOL |R I/0 Refresh TRUE:

Error

Indicates that an I/O Refresh Error occurred
while in operation.

FALSE:

Indicates that an I/O Refresh Error has not
occurred while in operation.

Default: FALSE
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3 Data Exchange with the CPU Unit

3-2-5 Slave Status 2

The following device variable for CJ-series Unit is used to reference all information of Slave Status 2.

Name of device variable
for CJ-series Unit

* Slave2Sta WORD |R Slave Status 2 | Bit 00: Reserved by system

Bit 01: Available Mailbox Communication
Bit 02: Input Data Valid

Bit 03: Output Data Valid

Bit 04: Reserved by system

Type R/W Name Function
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Bit 05: Reserved by system
Bit 06: Reserved by system
Bit 07: Reserved by system

Bit 08: Reserved by system
Bit 09: Reserved by system
Bit 10: Reserved by system
Bit 11: Reserved by system
Bit 12: Reserved by system
Bit 13: Reserved by system
Bit 14: IN Port Link Status
Bit 15: OUT Port Link Status
Default: 16#0000

C Sniejs dAelS G-¢-¢
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3 Data Exchange with the CPU Unit

The following device variables for CJ-series Unit are used to reference individual information.

Name of device variables

for CJ-series Unit Type ([ RM Name Function
*_AvailableMailbox BOOL |R Available TRUE:
Mailbox Indicates that mailbox communication is available
Communica- | for the Unit.
tion FALSE:

Indicates that mailbox communication is not avail-
able for the Unit.

Default: FALSE
This variable will remain TRUE while the Unit is in

Pre-Operational, Safe-Operational or Operational
state.

This variable will also remain TRUE if the IN port
link is not established with another device.

* InDataValid BOOL |R Input Data TRUE:
Valid

Indicates that the Unit is processing transmit by
process data communication. Data is valid and
usable for control.

FALSE:

Indicates that the Unit is not processing transmit by
process data communication. Data is invalid and
unusable for control.

Default: FALSE

This variable will remain TRUE while the Unit is in
Safe-Operational state or Operational state.

This variable will also remain TRUE if the IN port
link is not established with another device. Refer to
A-2 Programming Example to Detect Valid I/O Pro-
cess Data on page A-11.
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3 Data Exchange with the CPU Unit

Name of device variables

for CJ-series Unit Type

R/W

Name

Function

*_OutDataValid BOOL

Output Data
Valid

TRUE:

Indicates that the Unit is processing receive by
process data communication. Data is valid and
usable for control.

FALSE:

Indicates that the Unit is not processing receive by
process data communication. Data is invalid and
unusable for control.

Default: FALSE

This variable will remain TRUE while the Unit is in
Operational state.

This variable will also remain TRUE if the IN port
link is not established with another device. Refer to
A-2 Programming Example to Detect Valid I/O Pro-
cess Data on page A-11.

* | KSta1 BOOL

IN Port Link
Status

TRUE:

Indicates when a link on the IN port is established
with another device.

FALSE:

Indicates when a link on the IN port is not estab-
lished with another device.

Default: FALSE

*_LKSta2 BOOL

OUT Port
Link Status

TRUE:

Indicates when a link on the OUT port is estab-
lished with another device.

FALSE:

Indicates when a link on the OUT port is not estab-
lished with another device.

Default: FALSE
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3 Data Exchange with the CPU Unit

3-3 Device Variables for CJ-series Unit
(/O Communication Area Setting)

This section describes the device variables 1/O Communication Area Setting Table and I/0O Communi-
cation Area Reference Table for the CJ-series Unit.

In this section, the variable names that are created automatically in the I/O Map are used.

3-3-1 List of Device Variables for CJ-series Unit

The following device variables for CJ-series Unit are used to allocate the I/O communications area and
to reference the 1/0 communications area settings. The I/O communication area table is defined by
area type, first word and size for IN and OUT areas.

The OUT data area is used to receive (RxPDO) data from the EtherCAT master. The IN data area is
used to send (TxPDO) data to the EtherCAT master.

® |/O Communication Area Setting Table

Name cz:ch-i:;/:;::sv::i?ble for T RIW Name
*_AlocOutAreaType BYTE RW OUT data area type
* AlocOutAreaOffset WORD RW First word in OUT data area
*_AlocOutAreaSize UINT RW OUT data area size
*_AlocIlnAreaType BYTE RwW IN data area type
*_AlocInAreaOffset WORD RW First word in IN data area
* AlocInAreaSize UINT RW IN data area size
*_AlocSta WORD R Setting results

You can use one of the following methods to adjust the I/O Communication Area Setting Table.
» Use Edit Special Unit Settings Tab Page of Sysmac Studio.
+ Use a user program.

If it is necessary to change the system settings while the user program is being executed, use the
user program to change the system settings.

El Precautions for Correct Use

A Unit restart is required after I/O communication allocations are changed or set to enable the
settings. The area is updated when the Unit reads the I/O Communication Area Setting Table
after power ON or restart.
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3 Data Exchange with the CPU Unit

® |/O Communication Area Reference Table

Name ‘();ff:::eesvl?:i:ble for Type RIW Name
* RefOutAreaType BYTE R OUT data area type
* RefOutAreaOffset WORD R First word in OUT data area
*_RefOutAreaSize UINT R OUT data area size
* ReflnAreaType BYTE R IN data area type
*_ReflnAreaOffset WORD R First word in IN data area
* ReflnAreaSize UINT R IN data area size

The function of each device variable for the CJ-series Unit is explained below.
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3-3-2 1/0 Communication Area Setting Table

This section describes the device variables for the /O Communication Area Setting Table.

I OUT Data Area Type

Use this device variable to specify the output word data area type that is used for sending data to the
EtherCAT master (RxPDO).

Name of device variable
for CJ-series Unit

*_AlocOutAreaType BYTE RW OUT data area type | Specifies the OUT data area mem-
ory type.

Data range: 16#00 to 14"

Default: 16#00

*1. Expansion Data Memory (EM) areas vary for NJ-series CPU Unit models. Check the NJ-series CPU Unit spec-
ifications for bank availability.

Type R/W Name Function
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® Memory Area Codes for the EtherCAT Slave Unit OUT Data Area

Code Area type in memory for CJ-series Unit
16#00 -
16#01 CIO Area (CIO)
16#03 Data Memory (DM)
16#04 Work Area (WR)
16#05 Holding Area (HR)
16#08 to 14 Expansion Data Memory (EM)
Bank 0 to Bank C™’

*1. Expansion Data Memory (EM) areas vary for NJ-series CPU Unit models. Check the NJ-series CPU
Unit specifications for bank availability.
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3 Data Exchange with the CPU Unit

I First Word In OUT Data Area

Use this device variable to specify the starting word that is used for sending data to the EtherCAT mas-
ter (RxPDO).

Name of device variable

for CJ-series Unit Type S Name Function
*_AlocOutAreaOffset WORD RW First word in OUT Specifies the OUT data area start-
data area ing word.

Data range is based on the area
type. Refer to First Output Word in
Memory for the EtherCAT Slave
Unit OUT Data Area on page 3-20
for the data range of each area
type.

Default: 16#0000

® First Output Word in Memory for the EtherCAT Slave Unit OUT Data Area

o L aerios nit e

Do not use

CIO Area (CIO) 16#0000 to 17FF

Data Memory (DM) 16#0000 to 7FFF

Work Area (WR) 16#0000 to 01FF

Holding Area (HR) 16#0000 to O1FF

Expansion Data Memory (EM) 16#0000 to 7FFF

Bank 0 to Bank C (E0_00000 to E0_32767, ---, EC_00000 to EC_32767) for all banks

*1. Expansion Data Memory (EM) areas vary for NJ-series CPU Unit models. Check the NJ-series CPU Unit spec-
ifications for bank availability.

] ouT Data Area size

Use this device variable to specify the OUT data area size that is used for sending data to the EtherCAT
master (RxPDO). This size must match the EtherCAT master configuration size for RxPDO in bytes.

Name of device variable
for CJ-series Unit

*_AlocOutAreaSize UINT RW OUT data area size | Specifies the OUT data area size.

Data selection of 0, 50, 100, 200 or
400 is possible.

Default: 0

Type R/W Name Function
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3 Data Exchange with the CPU Unit

® Size of EtherCAT Slave Unit OUT Data Area in Bytes

Area size Setting value
0 bytes 0
50 bytes 50
100 bytes 100
200 bytes 200
400 bytes 400

I IN Data Area Type

Use this device variable to specify the input word data area type that is used for receiving data from the
EtherCAT master (TxPDO).
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Name of device variable
for CJ-series Unit

*_AlocInAreaType BYTE RW IN data area type Specifies the IN data area memory
type.

Data range: 16#00 to 14"

Default: 16#00

Type R/W Name Function

*1. Expansion Data Memory (EM) areas vary for NJ-series CPU Unit models. Check the NJ-series CPU Unit spec-
ifications for bank availability.

® Memory Area Codes for the EtherCAT Slave Unit IN Data Area
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Code Area type in memory for CJ-series Unit
16#00 ---
16#01 CIO Area (CIO)
16#03 Data Memory (DM)
16#04 Work Area (WR)
16#05 Holding Area (HR)
16#08 to 14 Expansion Data Memory (EM)
Bank 0 to Bank C™’

*1. Expansion Data Memory (EM) areas vary for NJ-series CPU Unit models. Check the NJ-series CPU Unit spec-
ifications for bank availability.
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3 Data Exchange with the CPU Unit

I First Word In IN Data Area

Use this device variable to specify the starting word that is used for receiving data from the EtherCAT
master (TxPDO).

Name of device variable
for CJ-series Unit

*_AlocInAreaOffset WORD RW First word in IN data | Specifies the IN data area starting
area word.

Type R/W Name Function

Data range is based on the area
type. Refer to First Input Word in
Memory for the EtherCAT Slave
Unit IN Data Area on page 3-22 for
the data range of each area type.

Default: 1640000

® First Input Word in Memory for the EtherCAT Slave Unit IN Data Area

Area type in memory for
(t.‘xl‘tseries Unitry Word range

Do not use

CIO Area (CIO) 16#0000 to 17FF

Data Memory (DM) 16#0000 to 7FFF

Work Area (WR) 16#0000 to 01FF

Holding Area (HR) 16#0000 to O1FF

Expansion Data Memory (EM) | 16#0000 to 7FFF

Bank 0 to Bank C (E0_00000 to E0_32767, ---, EC_00000 to EC_32767) for all banks

*1. Expansion Data Memory (EM) areas vary for NJ-series CPU Unit models. Check the NJ-series CPU Unit spec-
ifications for bank availability.

I IN Data Area Size

Use this device variable to specify the IN data area size that is used for receiving data from the Ether-
CAT master (TxPDO). This size must match the EtherCAT master configuration size for TxPDO in
bytes.

Name of device variable

for CJ-series Unit Type RIW Name Function

*_AlocInAreaSize UINT RW IN data area size Specifies the IN data area size.

Data selection of 0, 50, 100, 200 or
400 is possible.

Default: 0
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3 Data Exchange with the CPU Unit

® Size of EtherCAT Slave Unit IN Data Area in Bytes

Area size Setting value
0 bytes 0
50 bytes 50
100 bytes 100
200 bytes 200
400 bytes 400

I Setting Results

Use this device variable to determine the results of the IN and OUT data area configuration.

Name of device variable
for CJ-series Unit

Type

R/W Name Function

*_AlocSta

WORD

R Setting results Indicates that status of the IN and
OUT data area configuration.

Data range: 16#0000 to FFFF
Default: 16#0000

® Setting Results Codes

Code

Description

Corrective action

1640000

Completed normally.

16#1101

Incorrect area setting.

Ensure that the memory area codes for *_AlocOutAreaType and
*_AlocinAreaType device variables are set to the allowable values.

16#1103

The first word is outside
the setting range.

Ensure that *_AlocOutAreaOffset and *_AlocinAreaOffset are set in
valid memory areas for the corresponding memory area type set with
the *_AlocinAreaType and *_AlocOutAreaType device variables.

16#1104

The allocated data area
exceeds the valid word
range.

Ensure that the IN and OUT data area range setting does not exceed
valid memory locations for the corresponding memory area type set
with the *_AlocinAreaType and *_AlocOutAreaType device variables.

16#110C

The area size is outside
the setting range.

Ensure that *_AlocOutAreaSize and *_AlocinAreaSize device vari-
ables are set to allowable values for the corresponding memory area
type set with the *_AlocinAreaType and *_AlocOutAreaType device
variables.

*1. If the EtherCAT Slave Unit is set with default values, the setting result code will be 16#0000 and the Unit can-
not perform process data communications with the EtherCAT master.
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3 Data Exchange with the CPU Unit

3-3-3

14

Precautions for Correct Use

A Unit restart is required after I/O communication allocations are changed or set to enable
the new settings.

If the user sets both IN and OUT data area sizes to zero or the 1/O allocation settings are
invalid, the Unit will be in the Pre-Operational state and cannot perform process data commu-
nications with the EtherCAT master.

Select valid areas in the CPU Unit that do not interfere or overlap with another memory area
that is already in use. Also ensure the size of the area is within a valid memory area by prop-
erly setting the first word and size values for the memory type selected. Otherwise, an incor-
rect area setting result will occur.

EM memory area availability and size vary depending on the CPU Unit series and model
type. Refer to the operation manuals of the CPU Units for details on the EM memory area
specification.

I/0 Communication Area Reference Table

This section describes the device variables for the I/O Communication Area Reference Table.

I OUT Data Area Type

Use this device variable to refer to the output word data area type that is allocated for sending data to
the EtherCAT master (RxPDO).

Name of device variable
for CJ-series Unit

Type R/W Name Function

*_RefOutAreaType BYTE R OUT data area type | References the OUT data area

memory type.

Data range: 16#00 to 14
Default: 16#00

*1. Expansion Data Memory (EM) areas vary for NJ-series CPU Unit models. Check the NJ-series CPU Unit spec-

ifications for bank availability.

® Reference Memory Area Codes for the EtherCAT Slave Unit OUT Data Area

Code Area type in memory for CJ-series Unit
16#00
16#01 CIO Area (CIO)
16#03 Data Memory (DM)
16#04 Work Area (WR)
16#05 Holding Area (HR)
16#08 to 14 Expansion Data Memory (EM)
Bank 0 to Bank C™’

*1. Expansion Data Memory (EM) areas vary for NJ-series CPU Unit models. Check the NJ-series CPU Unit spec-

ifications for bank availability.
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3 Data Exchange with the CPU Unit

I First Word In OUT Data Area

Use this device variable to refer to the starting word that is allocated for sending data to the EtherCAT
master (RxPDO).

Name of device variable

for CJ-series Unit Type R/W Name Function
*_RefOutAreaOffset WORD R First word in OUT References the OUT data area
data area starting word.

Data range is based on the area
type. Refer to Reference First Out-
put Word in Memory for the Ether-
CAT Slave Unit OUT Data Area on
page 3-25 for the data range of
each area type.

Default: 16#0000
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® Reference First Output Word in Memory for the EtherCAT Slave Unit OUT &

Data Area o)

O

H C

e S aerias Ut Word range

- Do not use 8>

CIO Area (CIO) 16#0000 to 17FF 3

Data Memory (DM) 16#0000 to 7FFF g

Work Area (WR) 16#0000 to 01FF o)

Holding Area (HR) 16#0000 to 01FF ::')_;'

Expansion Data Memory (EM) 16#0000 to 7FFF g
Bank O to Bank G (E0_00000 to EO_32767, ---, EC_00000 to EC_32767) for all banks

*1. Expansion Data Memory (EM) areas vary for NJ-series CPU Unit models. Check the NJ-series CPU Unit
specifications for bank availability.

I OUT Data Area Size

Use this device variable to refer to the OUT data area size that is allocated for sending data to the Eth-
erCAT master (RxPDO).

Name of device variable
for CJ-series Unit

*_RefOutAreaSize UINT R OUT data area size | References the OUT data area

size.

Data range of 0, 50, 100, 200 or

400 is possible.

Default: 0

Type R/W Name Function
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3 Data Exchange with the CPU Unit

3-26

® Reference Size of EtherCAT Slave Unit OUT Data Area in Bytes

Area size Reference value
0 bytes 0
50 bytes 50
100 bytes 100
200 bytes 200
400 bytes 400

I IN Data Area Type

Use this device variable to refer to the input word data area type that is allocated for receiving data from
the EtherCAT master (TxPDO).

Name of device variable
for CJ-series Unit

Type R/W Name Function

*_ReflnAreaType

BYTE R IN data area type References the IN data memory
area.

Data range: 16#00 to 14
Default: 16#00

*1. Expansion Data Memory (EM) areas vary for NJ-series CPU Unit models. Check the NJ-series CPU Unit spec-
ifications for bank availability.

® Reference Memory Area Codes for the EtherCAT Slave Unit IN Data Area

Code Area type in memory for CJ-series Unit
16#00 -
16#01 CIO Area (CIO)
16#03 Data Memory (DM)
16#04 Work Area (WR)
16#05 Holding Area (HR)
16#08 to 14 | Expansion Data Memory (EM)
Bank 0 to Bank C™'

*1. Expansion Data Memory (EM) areas vary for NJ-series CPU Unit models. Check the NJ-series CPU Unit spec-
ifications for bank availability.
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3 Data Exchange with the CPU Unit

I First Word In IN Data Area

Use this device variable to refer to the starting word that is allocated for receiving data from the Ether-

CAT master (TxPDO).
Name of device variable .
for CJ-series Unit Type R/W Name Function
*_ReflnAreaOffset WORD R First word in IN data | References the IN data area start-
area ing word.

Data range is based on the area
type. Refer to Reference First Input
Word in Memory for the EtherCAT
Slave Unit IN Data Area on page
3-27 for the data range of each
area type.

Default: 16#0000
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® Reference First Input Word in Memory for the EtherCAT Slave Unit IN Data 3

Area S

Q)

: g

N eorios Uit S

- Do not use g>

CIO Area (CIO) 16#0000 to 17FF 8

Data Memory (DM) 16#0000 to 7FFF §

Work Area (WR) 16#0000 to 01FF 5

Holding Area (HR) 16#0000 to 0O1FF ::')_;'

Expansion Data Memory (EM) | 16#0000 to 7FFF &
Bank 0 to Bank C* (EO0_00000 to E0_32767, ---, EC_00000 to EC_32767) for all banks

*1. Expansion Data Memory (EM) areas vary for NJ-series CPU Unit models. Check the NJ-series CPU Unit spec-
ifications for bank availability.

I IN Data Area Size

Use this device variable to refer to the IN data area size that is allocated for receiving data from the Eth-
erCAT master (TxPDO).

Name of device variable
for CJ-series Unit

*_ReflnAreaSize UINT R IN data area size References the IN data area size.
Data range of 0, 50, 100, 200 or
400 is possible.

Default: 0

Type R/W Name Function
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® Reference Size of EtherCAT Slave Unit IN Data Area in Bytes

Area size Reference value
0 bytes 0
50 bytes 50
100 bytes 100
200 bytes 200
400 bytes 400
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3-4 1/O0 Communication Area Settings

This section describes the I/O communication area settings, such as IN and OUT data area type, start-
ing word and size for the EtherCAT Slave Unit with the Sysmac Studio.

3-4-1 The Unit Edit Special Unit Settings Tab Page

The Edit Special Unit Settings Tab Page of EtherCAT Slave Unit is used for setting and referencing the
I/O communication area table.

The Edit Special Unit Settings Tab Page has two tables.
* 1/O Communication Area Setting Table
* /O Communication Area Reference Table

sBuijeg ealy uoneIIUNWWO) O/l -§

w

| Parameter group to show: [All parameters

CUT data area
OUT data area size
IN data area type
First word in IN data area
IN data area size
OUT data area type
First word in QUT data area
OUT data area size
IN data area type
First word in IN data area
IN data area size

1/0 Communication
Area Setting Table

1/0 Communication
Area Reference Table
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3 Data Exchange with the CPU Unit

I /0 Communication Area Setting Table

Item name

Setting
method

Description

Data range

Default

OUT data area
type

Pull down list

Memory area type used for
CJ-series Unit as RxPDO data
from the EtherCAT master

* Do not use

* CIO Area

» Data Memory
* Work Area

» Holding Relay

» Expansion Data Memory
BankOto C

Do not use

First word in
OUT data area

Direct input

Starting word of the OUT data
area used for CJ-series Unit

Ranges vary by OUT data
area type.

» CIO: 0000 to 17FF hex
» DM: 0000 to 7FFF hex
+ WR: 0000 to 01FF hex
* HR: 0000 to 01FF hex

« EM: 0000 to 7FFF hex"

16#0000

OUT data area
size

Pull down list

OUT data area size in bytes

* 0 byte

* 50 byte
* 100 byte
* 200 byte
* 400 byte

0 byte

IN data area
type

Pull down list

Memory area type used for
CJ-series Unit as TxPDO data
to the EtherCAT master

* Do not use

* CIO Area

« Data Memory
* Work Area

* Holding Relay

» Expansion Data Memory
BankO0to C

Do not use

First word in IN
data area

Direct input

Starting word of the IN data area
used for CJ-series Unit

Ranges vary by IN data area

type.

» ClO: 0000 to 17FF hex
» DM: 0000 to 7FFF hex
* WR: 0000 to 01FF hex
* HR: 0000 to 01FF hex

+ EM: 0000 to 7FFF hex'’

16#0000

IN data area
size

Pull down list

IN data area size in bytes

* 0 byte

* 50 byte
* 100 byte
* 200 byte
* 400 byte

0 byte

*1. Expansion Data Memory (EM) areas are not available for all NJ-series CPU Units. Refer to the operation man-
uals of the CPU Units for details on the EM memory area specification.
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I I/O0 Communication Area Reference Table

Item name Setting method Description Data range Default
OUT data area | Read Only Reference memory area type * Do not use Do not
type used for CJ-series Unit as « ClO Area use

RxPDO data from the Ether- - Data Memory
CAT master . Work Area
* Holding Relay
» Expansion Data Memory
BankO0to C
First word in Reference starting word of the | Ranges vary by OUT data 16#0000
OUT data area OUT data area used for area type.
CJ-series Unit - CIO: 0000 to 17FF hex
+ DM: 0000 to 7FFF hex
+ WR: 0000 to 01FF hex
* HR: 0000 to 01FF hex
« EM: 0000 to 7FFF hex'
OUT data area Reference OUT data area size |+ 0 byte 0 byte
size in bytes « 50 byte
* 100 byte
+ 200 byte
* 400 byte
IN data area Reference memory area type * Do not use Do not
type used for CJ-series Unit as « ClO Area use
TxPDO data to the EtherCAT - Data Memory
master * Work Area
* Holding Relay
» Expansion Data Memory
Bank0to C
Firstword in IN Reference starting word of the | Ranges vary by IN data area | 16#0000
data area IN data area used for CJ-series | type.
Unit « ClO: 0000 to 17FF hex
+ DM: 0000 to 7FFF hex
+ WR: 0000 to 01FF hex
* HR: 0000 to 01FF hex
« EM: 0000 to 7FFF hex'’
IN data area Reference IN data area size in |« 0 byte 0 byte
size bytes + 50 byte
* 100 byte
» 200 byte
* 400 byte

*1. Expansion Data Memory (EM) areas are not available for all NJ-series CPU Units. Refer to the operation man-
uals of the CPU Units for details on the EM memory area specification.
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3 Data Exchange with the CPU Unit

3-4-2 Setting Procedure with the Sysmac Studio

This section provides the setting procedure of the I/O Communication Area Setting Table with the Sys-
mac Studio.

1 Register the EtherCAT Slave Unit in the Unit configuration in Configurations and Setup -
CPU/Expansion Racks.

Double-click the EtherCAT Slave Unit or right-click the EtherCAT Slave Unit and select Edit
Special Unit Settings from the menu.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504).

Itern name

odel na CHW-ECTZ1
Product name CJ Senies EtherCAT Slave Unit
Yersion 1.0

Cut . )
Copy 0
o |

Delete Settings

Edit Special Unit Settings ”
Change Model

Edit Special Unit Settings

Save Special Unit Settings

Read Special Unit Settings

The Edit Special Unit Settings Tab Page will be displayed.

ar :
First word in OUT data area

OUT data area =ize

IN data area type

First word in IM data area
IN data area sze

OUT data area type

First word in CUT data area

OUT data area size 1]

IN data area type Do not use
First word in IM data area

IN data area size 0
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3 Data Exchange with the CPU Unit

2 Set the I1/0 Communication Area Setting Table on the Edit Special Unit Settings Tab Page.

| Parameter group to show: |All parameters

Parameter name | Parametervalue | Unit |
OUT data area type CIO Area v
First word in OUT data area
OUT data area size Byte
IN data area type
First word in IM data area
IM data area size
OUT data area type
First word in QUT data area
OUT data area size
IN data area type
First word in IM data area
IM data area size

I/O Communication
Area Setting Table

sBuijeg ealy uoneIIUNWWO) O/l -§

w

3 Establish communications with the NJ-series Controller and go online. Download the
CPU/Expansion Rack configuration and settings for the EtherCAT Slave Unit. Use the synchro-
nization operation of the Sysmac Studio to download the data.

Clear the selection of the following (all items are not transferred).
CJ-series Special Unit parameters and EtherCAT slave backup parameters.
Slave Terminal Unit operation settings and NX Unit application data.

Synchronization

| | Computer: Data Name |[Computer: Update D3 Controller: Update Date | Controller; Data Name | Compare |
'y

oIpn}g oeWSAS B4} UM 8npedoid BUNLS Z-b-¢

Legend: | synchronized s on o e || |

B Clear the present values of variables with Retain attribute (Valid for Transfer to Controller).
B Do not transfer the program source (Valid for Transfer to Controller). All data will be re-transferred when this option is changed.
] Dn + the following. (All items are not transferred))
cial Unit parameters and EtherCAT slave backup parameters.
S al Unit operation settings and NX Unit application data.
E Do not transfer the EtherNet/IP cannection settings (built-in port and Unit).

[} Al data will be transferred because the controller has no data.

Transfer To Controller

After downloading the settings, the EtherCAT Slave Unit will automatically restart to enable the
settings.
4 Check the indicators on the EtherCAT Slave Unit.

If the RUN indicator is lit while the ERC and ERH indicators are not lit, it indicates that the Ether-
CAT Slave Unit has recognized the new I/O communication area settings. Refer to Setting
Results Codes on page 3-23.
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3 Data Exchange with the CPU Unit

5 Check the /0 Communications Area Reference Table values in the Edit Special Unit Settings
Tab Page.

Click the Compare Button. If the compare is successful, click the Transfer from Controller
Button to update the I/O Communications Area Reference Table values. If the compare is
unsuccessful, transfer the settings again. Refer to the Sysmac Studio Version 1 Operation Man-
ual (Cat. No. W504) for the comparison and transfer of the Special Unit setting procedure.

| Parameter group to show: All parameters v

Parameter name |

First word in CUT data area

OUT data area size Byte
IN data area type L e CIO Area

First word in IN data area 1A

IN data area size 50 Byte
OUT data area type (IO A CIO Area

First word in CUT data area 0

OUT data area size 50 Byte
IN data area type (IO A CIO Area

First word in IN data area 1A

IN data area size 50 50 Byte

Return to default

<Default value>Do not use

<Setting address>Channel:D30100, Bit:0-7
<Input form>List

Transfer to Controller Transfer from Controller

OK

Precautions for Safe Use

+ If the node address is not set correctly, invalid device parameters may be set in the wrong
EtherCAT Slave Unit, so check the connected Unit before downloading parameters.

« The EtherCAT Slave Unit must restart in order to enable the parameter settings that are
transferred to it. Verify that restarting the Unit will not cause any problems in the system
before restarting it.

If the synchronization operation of the Sysmac Studio is used for downloading, the EtherCAT
Slave Unit restarts automatically.
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EtherCAT Communications
]

This section provides an introduction to EtherCAT communications and EtherCAT com-
munication performance details.

4-1 Structure of CAN Application Protocol over EtherCAT (CoE) .......... 4-2
4-2 EtherCAT Slave Information Files (ESIFiles) ....................... 4-3
4-3 Transitions of Communications States ............................ 4-4
4-4 Process Data Objects (PDOS) . ........cciiiiriiiiinne ey 4-5
4-4-1  IntrodUCtion . . ... .. i e 4-5
4-4-2  PDO Mappings . .. vvvit ettt e e 4-5
4-4-3  Assigning PDOS . .. ... 4-7
4-5 Service Data Objects (SDOS) ........cciiiiitiiin it innarrnnns 4-9
4-5-1  Introduction . . ... ... .. 4-9
4-5-2  Abort Codes ... ... 4-9
4-6 Communications Performance ............... ... .. iiiiiien.. 4-10
4-6-1 1/OResponse TIMe . ... ... i e 4-10
4-6-2 SDO Message Response Time ... ...ttt 4-12
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4 EtherCAT Communications

4-1 Structure of CAN Application Proto-
col over EtherCAT (CoE)

EtherCAT allows the use of multiple protocols for communications. However, the EtherCAT Slave Unit
uses the CAN application protocol over EtherCAT (CoE) as the device profile for the CAN application
protocol. The CoE is a communications interface that is designed to provide compatibility with Ether-
CAT devices. The CAN application protocol is an open network standard.

The following figure shows how the CoE is structured for an EtherCAT Slave Unit.

EtherCAT Slave Unit

Application layer Slave Unit application

1C

Object dictionary

Transitions of SDO (mailbox) PDO mappings
communications
states PDO communications (cyclic)
Registers Mailbox Process data

SyncManager FMMU

EtherCAT data link layer

| EtherCAT physical layer |

The object dictionary for the CAN application protocol is broadly divided into PDOs (process data
objects) and SDOs (service data objects).

PDOs are contained in the object dictionary. The PDOs can be mapped in the object dictionary. The
process data is defined by the PDO mappings. PDOs are used in PDO communications for periodic
exchange of process data.

SDOs are the objects that can be read and written. SDOs are used in non-periodic SDO communica-
tions (event-driven message communications).

If you use the CoE interface to set the object dictionary for PDOs and SDOs, you can provide EtherCAT
devices with the same device profiles as the CAN application protocol.
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4 EtherCAT Communications

EtherCAT Slave Information Files
(ESI Files)

ESlI files

The setting information for an EtherCAT slave is provided in an ESI file (EtherCAT slave information).
The EtherCAT communications settings are defined based on the ESI files of the connected slaves and
the network connection information.

You can create the network configuration information by installing ESI files into the network setup soft-
ware (Configuration Software).

You can download the network configuration information to the EtherCAT master to configure the Ether-
CAT network.

Configuration Software

Network
configu-
ration
informa-
tion

EtherCAT master

g
SHIE

o = \= T T =)
EtherCAT Slave
/Unit
00
)
& T & =l =)

Communications are started according to the
communications settings and the network
configuration based on the ESI files that are installed.

ESl files for the EtherCAT Slave Units can be downloaded from the OMRON website.
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4 EtherCAT Communications

4-3 Transitions of Communications
States

The state transition model for communications control of the EtherCAT Slave Units is controlled by the
EtherCAT master.

The following figure shows the communications state transitions from when the power supply is turned
ON.

Power supply ON

Pre-Operational

Safe-Operational
A

A 4

Operational

Status

communications

SDO

Sending
PDOs

Receiving
PDOs

Description

Init

Not possible

Not possible

Not possible

Communications are being initialized.
Communications are not possible.

Pre-Operational

Possible

Not possible

Not possible

Only SDO communications (message
communications) are possible in this
state.

This state is entered after initialization is
completed. It is used to initialize net-
work settings.

Safe-Operational

Possible

Possible

Not possible

In this state, both SDO communications
(message communications) and send-
ing PDOs are possible.

Information, such as status, is sent from
the EtherCAT Slave Unit.

Operational

Possible

Possible

Possible

This is the normal state for communica-
tions.

PDO communications are used to con-
trol the 1/O data.
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4 EtherCAT Communications

4-4 Process Data Objects (PDOs)

This section describes the process data objects that are used by the EtherCAT Slave Unit.

4-4-1 Introduction

Process data objects (PDOs) are used to transfer data during cyclic communications in real time.

There are two types of process data objects (PDOs): the RxPDOs, which are used by the EtherCAT
Slave Unit to receive data from the EtherCAT master; and the TxPDOs, which are used by the Ether-
CAT Slave Unit to send data to the EtherCAT master.

(soad) s1oelqo ejeq ssesoid -t

RxPDO

Output data to
EtherCAT Slave Unit

S
EtherCAT IS
EtherCAT master Slave Unit -
3
g
5
TXPDO 5
| — —
Input data to
EtherCAT master

The EtherCAT application layer can hold more than one object to enable the transfer of various process
data of the EtherCAT Slave Unit.

The contents of the process data are defined in the PDO mapping objects.
EtherCAT Slave Units support PDO mapping for 1/O control.

4-4-2 PDO Mappings
PDO mapping objects contain the 1/0O data for the EtherCAT Slave Units. PDO mapping objects for the

RxPDOs are managed in the object dictionary from indexes 1600 to 17FF hex. The TxPDOs are man-
aged in the object dictionary from indexes 1A00 to 1BFF hex.

I PDO Mapping Scheme in EtherCAT

The PDO mapping scheme in EtherCAT is described below.
Three application objects (A, B, and D) are allocated to the PDO (hame: PDO_1) at index 1ZZZ hex.
As described here, PDO mapping shows how application objects are assigned to PDOs.

Indexes and subindexes are also assigned to application objects.
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4 EtherCAT Communications

Object Dictionary

é Index |§32>-< Object contents
o | 12ZZ hex | 01 hex | 6TTT hex TT hex
'é 02 hex | 6UUU hex UU hex
= 03 hex | 6YYY hex YY hex | 16 [~
PDO-Length: 32 bits | | ;o L S v
PDO_1 | Object A | Object B | Object D
a A A
6TTT hex | TT hex Object A
B |6UUU hex | UU hex Object B
8 6VVV hex | VWV hex Object C
;% 6YYY hex | YY hex Object D
2 | 622 hex | 2z hex Object E
Q
<

I PDO Mapping with EtherCAT Slave Units

EtherCAT Slave Units have fixed PDO mapping and adjustments to the application objects are not pos-
sible. The fixed PDO mapping of the EtherCAT Slave Units is provided in the table below.

® RxPDO
PDO mapping object I/O Output Data Area object’!
Index Sub-index Description
Name Index number Name
number number
257th receive | 1700 hex Output001 | 7000 hex 01to 19 hex | OUT data area size is 50 bytes.
PDO Mapping to Out-
put025
258th receive | 1701 hex Output001 01 to 32 hex | OUT data area size is 100 bytes.
PDO Mapping to Out-
put050
259th receive | 1702 hex Output001 01 to 64 hex | OUT data area size is 200 bytes.
PDO Mapping to Out-
put100
260th receive | 1703 hex Output001 01 to C8 hex | OUT data area size is 400 bytes.
PDO Mapping to Out-
put200

*1. The I/O Output Data Area object is the application object of the PDO mapping.
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4 EtherCAT Communications

® TxPDO
PDO mapping object I/O Input Data Area object™!
Index Sub-index Description
Name Index number Name
number number
257th transmit | 1B0O0 hex Input001 to | 6000 hex 01 to 19 hex | IN data area size is 50 bytes.
PDO Mapping Input025
258th transmit | 1B01 hex Input001 to 01to 32 hex |IN data area size is 100 bytes. IS
PDO Mapping Input050 T
259th transmit | 1B02 hex Input001 to 01 to 64 hex | IN data area size is 200 bytes. §
PDO Mapping Input100 @
o
260th transmit | 1B03 hex Input001 to 01 to C8 hex | IN data area size is 400 bytes. g,
PDO Mapping Input200 g
*1. The I/O Input Data Area object is the application object of the PDO mapping. 3,
(7]
&
o
o
l

4-4-3 Assigning PDOs

This section provides details for assigning PDOs to an EtherCAT slave.

I Scheme for Assigning PDOs to EtherCAT Slaves

You can assign more than one PDO to an EtherCAT slave.
Here, PDOs are assigned to index 1C12 hex for the RxPDO, and 1C13 hex for the TxPDO.
The following example shows how PDOs are assigned.

sOad bulubissy ¢-p-v

o £
% _%- Index |§32;( Object contents
g £ [1C13hex | 1 1A00 hex
S E 2 1A01 hex
2y 3 1A03 hex
n @®
i Sync Manager entity Z
[ PooA [ PooB [ PDOD
1A00 hex PDO A
8 1A01 hex PDO B
21 1A02 hex PDO C
% 1A03 hex PDO D
& 1A04 hex PDO E
= 1A05 hex PDO F
1A06 hex PDO G

In this example, three PDOs (PDO A, PDO B, and PDO D) are assigned to index 1C13 hex (for the
TxPDOs).

Similarly, a PDO (for the RxPDO) is assigned to index 1C12 hex.

These assignments determine the PDOs to use for communications between the EtherCAT master and
slave.
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4 EtherCAT Communications

I Assigning PDOs to EtherCAT Slave Units

When assigning PDOs to the EtherCAT Slave Unit, refer to the IN and OUT data area size that have
been configured for the EtherCAT Slave Unit.

Assign PDOs of the same size as the setting value. PDOs are not assigned by default to an EtherCAT
Slave Unit. An example is shown in the table below.

I/0 communication area reference table
Name of device variable PDO assignment
Name . . Value
for CJ-series Unit
OUT data area size * RefOutAreaSize 100 (100 bytes) 258th receive PDO Mapping
IN data area size * ReflnAreaSize 50 (50 bytes) 257th transmit PDO Mapping

Refer to 3-3 Device Variables for CJ-series Unit (I/O Communication Area Setting) on page 3-18 for the
I/O Communication Area Reference Table.

Refer to 4-4-2 PDO Mappings on page 4-5 for PDO Mapping of the EtherCAT Slave Unit.

El Precautions for Correct Use

The IN and OUT data area size allocation for the EtherCAT Slave Unit must be the same size
as the PDO mapping for the EtherCAT master. Refer to 3-3 Device Variables for CJ-series Unit

(I/O Communication Area Setting) on page 3-18 for more information. If the sizes do not match,
an error will occur.
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4 EtherCAT Communications

4-5 Service Data Objects (SDOs)

This section describes the service data objects that are supported by the EtherCAT Slave Unit.

4-5-1 Introduction

EtherCAT Slave Units support SDO communications.

The EtherCAT master can read and write data from and to entries in the object dictionary with SDO
communications to make parameter settings and monitor status.

Refer to A-5 CoE Objects on page A-22 for the objects that you can use with SDO communications.

4-5-2 Abort Codes

The following table lists the abort codes for the SDO communications errors.

(soas) s1oelqo ejeq ao1nies G-

Value Meaning
06010000 hex Unsupported access to an object. &
06010002 hex Attempt to write to a read-only object. %
06020000 hex The object does not exist in the object directory. %
06040041 hex The object cannot be mapped to the PDO. g
06040042 hex Number/length of mapped objects exceeds PDO length. S
06070010 hex Data type does not match, length of service parameter does not match.
06090011 hex Missing subindex.
06090030 hex Value of parameter exceeded range (only for write access).
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4-6 Communications Performance

This section describes the PDO 1I/O response times and message response time for the EtherCAT

Slave Unit.

4-6-1 1/0 Response Time

This section describes the method for calculating the maximum I/O response time of the EtherCAT

Slave Unit.

The 1/O response time is the time from when the NJ-series CPU Unit processes the output data from
the EtherCAT master until the EtherCAT master inputs the processed result.

I Timing Chart for 1/0 Response Time

A timing chart for the 1/0 response time is provided in the figure below. Use this timing chart with the
provided formula to determine the maximum 1/O response time.

EtherCAT master cycle

Cycle of Tmaster”
process data
communication
Tslave
EtherCAT slave
processing cycle —

2 x Tslave Tnj_bus

Cycle of 1/0 bus
communication

| A |

N |

2 x Tnj_bus _>l

110

UPG|MC

110

UPG

mMC

Tnj_task

I/O: 1/O refreshing
UPG: User program execution
MC: Motion control

Element Description
Tmaster'? | Cycle time of the EtherCAT master
Tslave Processing time of the EtherCAT Slave Unit
Tnj_task Task period of the primary periodic task for the CPU Unit with a mounted EtherCAT Slave Unit
Ttrans Transmission time of the EtherCAT master
Tnj_bus The 1/0 bus communication cycle in the NJ-series CPU Unit

Tnj_refresh

Refresh time when the NJ-series CPU Unit exchanges the process data with the 1/0 bus

*1. The cycle time of the EtherCAT master is based on the assumption that the EtherCAT master cycle is the same
as the cycle of process data communication. Refer to the EtherCAT master manual about the relationship be-
tween these cycles.
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4 EtherCAT Communications

I /0 Response Time Formula

A formula is provided below to calculate the 1/0 response time.

Maximum 1/O Response Time = Tmaster + (4 x Tslave) + ((1 + N) x Tnj_task) + (2 x Tnj_bus) +
(2 x Ttrans) + (2 x Tnj_refresh)

The elements used in the maximum I/O response time formula are described below. Units of these ele-
ments are in ms.

® Tmaster

The cycle time of the EtherCAT master is assumed to be the same as the process data communica-
tion cycle.

Use the process data communication cycle that is set in the EtherCAT master.

® Tslave
The EtherCAT Slave Unit processing time can be calculated with the formula below.

] Tslave = 1.5+ (0.0007 x (IN data area size + OUT data area size)) ]

Units of IN and OUT data area size are in channels (CH).

® Tnj_task

This is the time that is set for the task period of the primary periodic task in the CPU Unit that is con-
nected to the EtherCAT Slave Unit. The value of N can be found with the following information.

+ If the task period is < 1.000 ms, use a value of 2 for N.
* If the task period is > 1.000 ms, use a value of 1 for N.

® Tnj_bus

The 1/0 bus communication cycle in the NJ-series CPU Unit can be calculated with the formula
below.

‘ Tnj_bus = (Number of CPU Bus Units + 1) / Task period

® Ttrans

The transmission time of the EtherCAT master can be calculated with the formula below.

‘ Ttrans = ((1.24 x Number of EtherCAT slaves) + (0.09 x EtherCAT frame length in bytes)) / 1000 ‘

The number of EtherCAT slaves represents the number of EtherCAT slaves that are present on the
same EtherCAT network. An EtherCAT Slave Unit is considered to be one EtherCAT slave.

The EtherCAT frame length in bytes represents the data byte size of the EtherCAT frame on the
same EtherCAT network.
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4 EtherCAT Communications

® Tnj_refresh

The refresh time while the NJ-series CPU Unit exchanges the process data with the I/O bus can be
calculated with the following formula.

Tnj_refresh = 0.2 + (0.0007 x (IN data area size + OUT data area size)) ‘

Units of IN and OUT data area size are in channels (CH).

4-6-2 SDO Message Response Time

This section describes the method for calculating the SDO message response time of the EtherCAT

Slave Unit.

The message response time is the time from when the EtherCAT master sends the SDO data with the
mailbox until it receives the SDO response from the target EtherCAT Slave Unit.

I Timing Chart for SDO Message Response Time

Atiming chart for the SDO message response time is provided in the figure below. Use this timing chart
with the provided formula to determine the minimum SDO message response time.

Send requesting Response data Receive
SDO preparation completed requesting SDO

Cycle of
process data
communication

EtherCAT master cycle

‘ Tmaster™ ‘ ‘

|

Element Description
Ts_resp EtherCAT Slave Unit message response time is 2 ms.
Tmaster’! Cycle time of the EtherCAT master

*1. The cycle time of the EtherCAT master is based on the assumption that the EtherCAT master cycle is the same
as the cycle of process data communication. Refer to the EtherCAT master manual about the relationship be-
tween these cycles.

I Minimum SDO Message Response Time Formula

A formula is provided below to calculate the SDO message response time.

Minimum SDO Message Response Time = (((Ts_resp / Tmaster) + 1"') x Tmaster) +

(((data byte size of response message / 512) + 17?) x Tmaster) + Tmaster

*1. If Tmaster divides Ts_resp evenly, there is no need to add 1 in the formula.

*2. 1f 512 divides the data byte size of the message response evenly, there is no need to add 1.

The elements used in the minimum SDO message response time formula are described below. Units of
these elements are in ms.
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4 EtherCAT Communications

® Tmaster

The cycle time of the EtherCAT master is assumed to be the same as process data communication
cycle.

Use the process data communication cycle that is set in the EtherCAT master.

® Ts_resp

This is the time from when the message request is received until the EtherCAT Slave Unit completes
generating the response.

99URWLIOLAd SUOHBIIUNWIWOY) 9-f
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Troubleshooting
I

There are several ways to check errors on an EtherCAT Slave Unit. If an error occurs,
refer to this section to troubleshoot the error.

5-1 Error Notification and Check Methods ... .......................... 5-2
5-1-1  Error Notification Methods .. ... .. ... .. . . .. . . 5-2
5-1-2  Howto Check for Errors . ... ... i e 5-3
5-1-3  Proceduresto Check Errors . ... ... ... .. . . . 5-6

5-2 Troubleshooting with Indicators . . . ............ ... ... ... tt. 5-7
5-2-1  Checking for Errors and Troubleshooting with the Indicators .............. 5-7
5-2-2  Corrective Actions When the CPU Unit’s Indicators are Lit or Flashing . . ... 5-14

5-3 Error Log Function of the EtherCAT Slave Unit .................... 5-15
5-3-1 ErrorLogData ......... ... .. ... 5-15
5-3-2  ErrorLog Error Codes .. ......... .ttt 5-16

5-4 Troubleshooting with Event Logs of the NJ-series Controller ........ 5-18
5-4-1  Overviewof EventLogs .......... ... . i 5-18
5-4-2  Event Codes for Errors and Troubleshooting Procedures . .............. 5-18

5-5 Troubleshooting with Emergency Messages ...................... 5-25
5-5-1  Emergency Message Notification . ........... ... ... ... ... ... .. .. ... 5-25
5-5-2  Emergency Error Codes . . ... .. ... 5-25

5-6 TroubleshootingwithALStatus .......................... ... ..., 5-27
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5 Troubleshooting

5-1
ods

Error Notification and Check Meth-

This section describes error notification, checking methods and procedures when an error has occurred

in the EtherCAT Slave Unit.

5-1-1

Error Notification Methods

The EtherCAT Slave Unit uses the following methods to notify the NJ-series CPU Unit or EtherCAT
master that errors have occurred.

EtherCAT master

/

]
Ll

Notification to the master:

* Emergency me
* AL status

ssage

Indicators

NJ-series

CJ-series

CPU Unit

3]
ml

=

&

==

Notification to the NJ-series CPU Unit:
® Unit status

* Slave status

* Event log

EtherCAT Slave Unit
CJ1W-ECT21

Type of error notification

Overview

Notification method

Emergency message

The emergency message reports appli-
cation level errors. The error code con-
tains the CiA-defined error code, and an
additional error code in the unique
header area.

When an error occurs, the EtherCAT
Slave Unit notifies the EtherCAT master.

AL status

This status reports errors related to Eth-
erCAT communications. The
ETG-defined method is used for the
error detection and error code.

When an error occurs, the error is writ-
ten to the AL status register to notify the
EtherCAT master.
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5 Troubleshooting

Type of error notification

Overview

Notification method

Unit status, Slave status

The status of the EtherCAT Slave Unit
allotted to device variables for the
CJ-series Unit is notified.

When an error occurs, the EtherCAT
Slave Unit notifies the NJ-series CPU
Unit.

Event log

A record of EtherCAT Slave Unit errors
and information detected by the
NJ-series CPU Unit.

Use the same methods to manage all of
the events that occur on the NJ-series
Controller.

When an error occurs, the EtherCAT
Slave Unit notifies the NJ-series CPU
Unit.

Indicators

These are the indicators on the Ether-
CAT Slave Unit.

5-1-2 How to Check for Errors

Use the following methods to check the status of errors on the EtherCAT Slave Unit.

Configuration Software
® AL status
®* Emergency message

EtherCAT master

@
w0
&7 & E’E &= &= &=
Sysmac Studio
* Event log
® Error log
Indicators
® 80 CJ-series
d EtherCAT Slave Unit
O] —g CJIW-ECT21
(]
& ST S~ &2 =
NJ-series
CPU Unit

CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542)

SPOYIBNl ¥O8UD PUE UOHESIION JOLIT |-G

S10413 10} ¥28YD) 0} MOH Z-1-G




5 Troubleshooting

Checking method

Information provided

Checking the indicators

The indicators provide the status of the EtherCAT Slave Unit and the
level of the error.

Troubleshooting with the Sysmac Stu- | You can check for current Controller errors, a log of past Controller

dio

errors, error sources, error causes and corrections. You can also check
error logs from EtherCAT Slave Units."

The error log is recorded by the error log function of the EtherCAT
Slave Unit.

Checking the Unit status and slave

status areas

These areas indicate the status of the EtherCAT Slave Unit and the
level of the error.

Checking with Configuration Software | The emergency message code and AL status code method depends on

the specifications of the EtherCAT master and Configuration Software
specifications.

*1. Detailed information, such as error causes and corrections, is not displayed. To check detailed information,
use the event codes that are displayed and refer to the error codes that are given in this manual.

Refer to 5-3-2 Error Log Error Codes on page 5-16 for details on error codes of the EtherCAT Slave Unit. Refer
to 5-2-1 Checking for Errors and Troubleshooting with the Indicators on page 5-7 for information such as error
causes and corrections of error codes.
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5 Troubleshooting

El Precautions for Correct Use

» Check the event logs of the EtherCAT Slave Unit with the Sysmac Studio connected online to
the NJ-series CPU Unit that is mounted to the CPU Rack or an Expansion Rack given in the
following diagram.

The events of the EtherCAT Slave Unit are not notified to the NJ/NX-series CPU Unit via Eth-
erCAT communications.

Sysmac Studio o
cannot access event =
logs of the EtherCAT a
Slave Unit g
NJ/NX-series g
CPU Unit %"
2
EtherCAT master / S
g
Qo
—1® o
=2
| silE 2
Ll H g 5
| N 3
Sysmac Studio ~ had hy =~ = a
can access event Event logs
logs of the EtherCAT
Slave Unit
\ -
NJ-series The events of the EtherCAT
CPU Unit Slave Unit are not notified to
the NJ-series CPU Unit via
EtherCAT communications

=

$J0JJT 10} Y08YD 0} MOH Z-1-G

Event logs
CJ-series
EtherCAT Slave Unit
CJ1W-ECT21
* In the same way as for the event logs, check the error logs of the EtherCAT Slave Unit with
the Sysmac Studio connected online to the NJ-series CPU Unit that is mounted to the CPU
Rack or an Expansion Rack.

You cannot check the error logs of the EtherCAT Slave Unit via EtherCAT communications.
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5 Troubleshooting

5-1-3 Procedures to Check Errors

The basic checking procedures for errors are described below.

1 Check whether an error exists on the EtherCAT Slave Unit with the Sysmac Studio that is con-
nected to the EtherCAT master.

2 If an error occurs in the EtherCAT Slave Unit, check the following items to determine the cause
of an error.

* Check indicators

» Check the event log, the error log and the status with the Sysmac Studio that is connected to
the CPU Unit

5-6 CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542)



5 Troubleshooting

5-2 Troubleshooting with Indicators

Use the indicators to determine the error status of the EtherCAT Slave Unit. Refer to 2-1-2 Indicators on
page 2-2 for more information on indicators.

5-2-1 Checking for Errors and Troubleshooting with the Indicators

This section provides information for checking errors and troubleshooting with the indicators on the Eth-
erCAT Slave Unit.

I Indicators

sJojealpu] yyum Bunooyssjqnoal z-g

Name Function
L/AIN The L/AIN indicator shows the link activity of the input port.
L/AOUT The L/A OUT indicator shows the link activity of the output port.
ECAT RUN The ECAT RUN indicator shows the operating status of EtherCAT communications for the
EtherCAT Slave Unit.
ECAT ERR The ECAT ERR indicator provides information on errors in the EtherCAT Slave Unit.
RUN The RUN indicator provides information on the operation of the EtherCAT Slave Unit.
ERC The ERC indicator provides information about errors of the EtherCAT Slave Unit.
ERH The ERH indicator provides information about errors of the CPU Unit.

I Indicator Timing Status

Here, the following abbreviations are used to describe the status of the indicators.

sJojedIpu| ay) yum Bunooyss|gnol) pue siosig Joy bunosyy L-z-

Abbreviation Indicator status

Lit Lit

Not Lit Not lit

FS This abbreviation indicates flashing pattern other than flickering, blinking, single flash, and
double flash.

FK Flickering

B Blinking

SF Single flash

DF Double flash

Undefined
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5 Troubleshooting

The flashing patterns for flickering, blinking, single flash, and double flash are given below.

50 ms
— e
on
Flickering H| |HHH HHH| |HHH HHH| |HH
off —
on
Blinking >
200 ms| 200 ms
off —
on
. 1,000 ms
Single flash < > > >
200 ms 200 ms
off =
on
1,000 ms
Double flash >
- 200 ms| 200 ms| 200 ms
off —
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I Error Descriptions

5 Troubleshooting

® Errors Related to CPU Unit Data Exchange During Init State or Pre-Opera-

tional State

Indicator Status of
. Error | device vari-
Unit opera-
ECAT | ECAT Error Cause . log ables for | Countermeasures
RUN ERR ERC | ERH | RUN tion (hex) | CJ-series
Units
Not Lit | Not Lit | Not Lit Not Duplicate The same unit num- | Operation 0006 | --- Set the unit num-
Lit Lit Unit Num- ber is set on another | stops and bers correctly and
ber Unit. error is then restart the
recorded in EtherCAT Slave
the error Unit.
CPU Unit |- log. 000F Replace the CPU
Faulty Unit if the error
recurs after restart-
ing the CPU Unit.
I/0 Table The CPU Unit's 110 0006 Create the I/O
Not Regis- | table is not regis- table.
tered tered.
Not Lit | Not Lit | Lit Lit CPU Unit - Operation - Replace the CPU
Faulty stops Unit if the error
recurs when the
CPU Unit is
restarted.
FS Not EtherCAT Replace the Ether-
Lit Slave Unit CAT Slave Unit if
Faulty the same error
recurs when the
Unit is mounted to
another CPU Unit.

CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542)
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5 Troubleshooting

Indicator Status of
. Error | device vari-
Unit opera-
ECAT | ECAT Error Cause . log ables for | Countermeasures
RUN ERR ERC | ERH | RUN tion (hex) | CJ-series
Units
B B Not Lit - CPU Unit A major fault An emer- - * AlStatus- | Clear the cause of
Lit Major Fault | occurred in the CPU | gency code Err (Slave the error and then
Unit. is sent if AL Status restart the CPU
EtherCAT Error) is Unit.
Slave Unit TRUE.™?
isin
Pre-Opera-
tional state.
CPU Unit An error occurred in | An emer- 0001 Replace the CPU
Watchdog the CPU Unit. gency code Unit.
Timer Error is sent if
CPU Unit Servicing from the EtherCAT 0002 Turn OFF the error
Service | CPUUnitwasnot | Stave Unit bit of AL status
Monitoring | completed within the IS in from the EtherCAT
Error fixed interval. E’re-Opera- master.
tional state
The monitoring time | 54 records When the error
is normally 11 s. the error in remains, check and
An error occurred the error correct the CPU
while exchanging log. Unit's operating
data with the CPU environment.
Unit.
The start delay time
at startup was set to
more than 10 sec-
onds for the the CPU
Unit.
1/0 Bus An error occurred 000E | --- Check and correct
Error while exchanging the CPU Unit's
data with the CPU operating environ-
Unit. ment and then
cycle power to the
CPU Unit.
1/0 Refresh | The I/O communica- 0347 | *_IORefErr | Check the I/O com-
Error tion area does not (I/0 Refresh | munication area
exist in the CPU Error) is and change to the
Unit. TRUE.™? correct allocation

This can occur when
the I/O communica-
tion area is set incor-
rectly, when the Unit
is mounted to a dif-
ferent CPU Unit with
a different number of
EM banks or when
EM has been con-
verted to file mem-
ory.

and restart the Eth-
erCAT Slave Unit.

*1. If the EtherCAT master requests transition to Safe-Operational state or Operational state, the Unit remains in the Pre-Op-
erational state, the ECAT ERR and ECAT RUN indicators are blinking.

*2. If the EtherCAT master requests transition to Safe-Operational state or Operational state, the Unit remains in the Pre-Op-
erational state, and the device variable *_AlStatusErr is TRUE.
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® Errors Related to CPU Unit Data Exchange During Operational State or
Safe-Operational State

Indicator Status of
. Error | device vari-
Unit opera-
ECAT | ECAT Error Cause . log ables for Countermeasures
RUN | ERR ERC | ERH | RUN tion (hex) CJ-series
Units
B SF Not Lit --- CPU Unit | Amajor fault The Ether- - * AlStatusErr | Clear the cause of
Lit Major occurred in the CAT Slave (Slave AL Sta- | the error, restart the
Fault CPU Unit. Unit changes tus Error) is CPU Unit and then
to Pre-Opera- TRUE. turn OFF the error
tional state. bit of AL status
An emer- from the EtherCAT
gency code is master.
sent.
CPU Unit | An error occurred | The Ether- 0001 Replace the CPU
Watchdog | in the CPU Unit. CAT Slave Unit.
Timer Unit changes
Error to Pre-Opera-
CPU Unit | Servicing from the | fional state 7555, Check the CPU
Service CPU Unit was not ?nd an error Unit’s operating
Monitoring | completed within is recorded in environment and
Error the fixed interval. the error log. then turn OFF the
The monitoring An emer- _ error bit of AL sta-
time is normally 11 gency code is tus from the EtheR-
s, sent. CAT master.
1/0 Bus An error occurred 000E | --- Check the CPU
Error while exchanging Unit's operating
data with the CPU environment, cycle
Unit. power to the CPU
Unit, and then turn
OFF the error bit of
AL status from the
EtherCAT master.
1/0 The 1/0 communi- 0347 | *_AlStatusErr | Check the /O com-
Refresh cation area does (Slave AL Sta- | munication area,
Error not exist in the tus Error) and | change to the cor-

CPU Unit.

This can occur
when EM has
been converted to
file memory.

*_IORefErr(1/O
Refresh Error)
are TRUE.

rect allocation and
then restart the Eth-
erCAT Slave Unit.

CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542)
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5 Troubleshooting

® Errors Related to Memory Access

Indicator Status of
Error device vari-
. . Countermea-
ECAT | ECAT Error Cause Unit operation log ables for
RUN ERR ERC | ERH | RUN (hex) CJ-series sures
Units
Not Lit | B Lit Not SII Unit A Sl Unit Verifica- | The EtherCAT * AlStatusErr | Restart the Eth-
Lit Verifica- tion Error Slave Unit does (Slave AL Sta- | erCAT Slave
tion Error | occurred in the not enter tus Error) and Unit.
EtherCAT Slave Pre-Operational *_SiiVerifyErr Replace the
Unit information state. (SI Unit Verifi- | EthercAT
stored in Sll when cation Error) Slave Unitif the
the power was are TRUE. eITor recurs.
applied.
- - Special An error occurred Records an 0602 | * MemErr(Unit
Unit Mem- | in the EtherCAT error 0602 in Memory Error)
ory Error | Slave Unit's the RAM error is TRUE.
non-volatile mem- log area
ory itself. This Remaining
error occurs when writes to
attempting to read non-volatile
or write to the memory are all
error log. ignored and
normal opera-
tion continues
Error records
will continue to
be written to
RAM
® Unit Errors
Indicator Status of
Error | device vari-
. . Countermea-
ECAT | ECAT Error Cause Unit operation log ables for
RUN ERR ERC | ERH | RUN (hex) CJ-series sures
Units
Not Lit | Lit Lit Not - Special An error occurred in | Operation stops | 0601 - Restart the
Lit Unit Error | the EtherCAT Slave | and error is CPU Unit.
Unit. recorded in the Replace the
error log. EtherCAT
Slave Unit if
the error
recurs.
ESC Initial | Aninitialization error | Operation stops. | --- Replace the
Error occurred in ESC. EtherCAT
Slave Unit if
the error
recurs.
It was not possible Write the node
to write the node address again.
address to the Eth-
erCAT Slave Unit by
Configuration Soft-
ware.
FK ESC Error | Atimeout occurred | --- * EscErr Replace the
while accessing (ESC Error) | EtherCAT
ESC. is TRUE. Slave Unit if
the same error
occurs when
the Unit is
mounted to
another CPU
Unit.
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® EtherCAT Slave Errors

5 Troubleshooting

Indicator Status of
. Error device vari-
Unit opera- Countermea-
ECAT | ECAT Error Cause tion log ables for sures
RUN ERR ERC | ERH | RUN (hex) CJ-series
Units
SF DF Lit Not - 1/0 Com- The EtherCAT Records the | 0345 | * AlStatusErr Clear the cause of
Lit munica- Slave Unit did not error in the (Slave AL Sta- | the error and then
tion Error | receive the frame error log tus Error) and turn OFF the error
(Process from the EtherCAT * |0CommeErr | bit of AL status
Data WDT | master for more (/O Communi- | from the EtherCAT
Error) than SM watch dog cation Error) master.
time (100 ms). are TRUE.
Not Lit | B Mailbox The mailbox setting | --- - * AlStatusErr | Correct the mail-
Setting from the EtherCAT (Slave AL Sta- | box settings and
Error master is invalid. tus Error) and then turn OFF the
* MailboxSet- | error bit of AL sta-
tingErr (Mail- tus from the Ether-
box Setting CAT master.
Error) are
TRUE.
B Verifica- A mismatch Records the | 0344 | * AlStatusErr Correct the OUT
tion Error | occurred between | errorin the (Slave AL Sta- | data area size set-
the RxPDO setting | error log tus Error) and ting to match the
size from the Ether- * Verifica- EtherCAT master
CAT master and tionErr (Verifi- RxPDO setting
the OUT data area cation Error) and then turn OFF
size set in the Eth- are TRUE. the error bit of AL
erCAT Slave Unit. status from the
EtherCAT master.
A mismatch Correct the IN
occurred between data area size set-
the TxPDO setting ting to match the
size from the Ether- EtherCAT master
CAT master and TxPDO setting
the IN data area and then turn OFF
size set in the Eth- the error bit of AL
erCAT Slave Unit. status from the
EtherCAT master.
The TxPDO and Correct the
RxPDO are not TxPDO and
assigned when the RxPDO settings
Unit changes from and then turn OFF
Pre-Operational the error bit of AL
state to Safe-Oper- status from the
ational state. EtherCAT master.
--- lllegal An illegal state - --- * AlStatusErr | Turn OFF the
State Tran- | transition request (Slave AL Sta- | error bit of AL sta-
sition was received. tus Error) and tus from the Ether-
Requ_est Atransition request *_In-. CAT master.
Received to an unknown vadlidReqState
state was received. (IIIeggI State
Transistion
Request

Received) are
TRUE.

CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542)
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5 Troubleshooting

® Others
Indicator Error | Status of device
. . . Countermea-
ECAT | ECAT Error Cause Unit operation log variables for
RUN ERR ERC | ERH | RUN (hex) | CJ-series Units sures
- -—- - - - IN Port The IN port link | --- - * LKSta1 (IN Port | Connect the
Link OFF is turned off Link Status) is EtherCAT
after turned on TRUE. communica-
once. tions cable.
OUT Port | The OUT port * LKSta2 (OUT
Link OFF | link is turned off Port Link Status) is
after turned on TRUE.
once.
Not Lit | B Lit Restart The Unit was *_AlStatusErr Turn OFF the
restarted. (Slave AL Status error bit of AL
The voltage is Error) is TRUE. status from
present in the the EtherCAT
Unit immedi- master.
ately after
power is turned
OFF. The
power is turned
ON in this state.

5-2-2 Corrective Actions When the CPU Unit’s Indicators are Lit or
Flashing

Use the following table to troubleshoot the system when the CPU Unit's ERR indicator is lit or flashing
when the EtherCAT Slave Unit is mounted.

Error Corrective action

An /O verification error occurred. + Confirm that the Unit is connected properly.

» Compare the Unit configuration with the actual configuration of Units
and correct the Unit configuration.

A CPU Bus Unit setting error A Unit model in the Unit configuration is different from the Unit model
occurred. that is mounted in the Controller. Compare the Unit configuration with
the actual configuration of Units and correct the Unit configuration.

A CPU Bus Unit error occurred. » Confirm that the Unit is connected properly.
» Restart the Unit. Replace the Unit if it does not restart.

An 1/O bus error occurred. + Confirm that the Unit is connected properly.

» Restart the Unit. Replace the Unit if it does not restart.

Refer to the CPU Unit’s user's manual for details.

5-14 CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542)
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5-3 Error Log Function of the EtherCAT
Slave Unit

Errors detected by the EtherCAT Slave Unit are stored in the error log along with the date and time of
their occurrence. The error log can be read and cleared from the Sysmac Studio.

5-3-1 Error Log Data

This section provides details about the error log data configuration and storage location.

I Error Log Data Configuration

® Error Descriptions

A short description of the error is given.

® Detailed Error Code

The detailed error code provides further troubleshooting information on the error.

Refer to 5-3-2 Error Log Error Codes on page 5-16 for the error descriptions and detailed error
codes.

® Clock Information

The year, month, day, hour, minutes, and sections that the error occurred are recorded.

% Additional Information

The CPU Unit's time information is used for the time stamps in the EtherCAT Slave Unit's error
log records. If the time information cannot be read from the CPU Unit, the time stamp will con-
tain all zeroes.

Moreover, if the battery is replaced in an NJ-series Controller, the time of the CPU Unit's built-in
clock must be set again the next time that power is turned ON. If the built-in clock time is not
set, the correct time information will not be recorded. If this error log is read from the CPU Unit,
the time information will not be consistent.

I Storage Location of Error Log Data

® Error Log Data in RAM

When an error occurs, one record is stored in the error log table in RAM inside the EtherCAT Slave
Unit.

Up to 250 records are recorded.

CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542) 5-15
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5 Troubleshooting

® Error Log Data in Non-volatile Memory

When a high-priority error occurs, a record is stored both in the error log table in RAM and in the
error log table in non-volatile memory in the EtherCAT Slave Unit. The contents of the error log table
in non-volatile memory is retained even if the power supply to the Controller is turned OFF or the
Controller is reset. (When the Controller is reset, the error log table in the non-volatile memory is
automatically loaded to the error log table in RAM.) One record is stored in the non-volatile memory
for each error. Up to 250 records are stored. When the maximum number of records is exceeded,
the oldest records are deleted and only the newest records are retained.

® Clearing Error Log Data

You can use the Controller event log functions of the Sysmac Studio to clear the error log data from
the RAM or non-volatile memory in the EtherCAT Slave Unit.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for the functions and oper-
ating procedures for the Controller event logs.

5-3-2 Error Log Error Codes

The following table lists the error log error codes.

Detail code Saved in
Error code .
h Error Cause ] non-volatile
(hex) First byte Second byte memory
0001 CPU Unit Watch- | An error occurred in the CPU | 00 hex 00 hex Yes
dog Timer Error Unit.
0002 CPU Unit Service | Servicing from the CPU Unit Monitoring time (ms) Yes
Monitoring Error was not completed within the
fixed interval.
The monitoring time is nor-
mally 11s.
0006 Other CPU Error + The CPU Unit's I/O table is | Bit D11: Unit not in Registered /O Yes
not registered. Tables
* The same unit number is Bit D14: Duplicate unit number setting
set on another Unit. (other bits are reserved for system
use)
000E 1/0 Bus Error An error occurred while 00 hex 00 hex Yes
exchanging data with the CPU
Unit.
000F CPU Unit Initializa- | Timeout while awaiting access
tion Error right of cyclic area during ini-
tialization.
0344 Verification Error * A mismatch occurred 06 hex 00 hex No

between the RxPDO set-
ting size from the EtherCAT
master and the OUT data
area size setting in the Eth-
erCAT Slave Unit.

* A mismatch occurred
between the TxPDO setting
size from the EtherCAT
master and the IN data area
size setting in the EtherCAT
Slave Unit.

» The TxPDO and RxPDO
are not assigned when the
Unit changes from
Pre-Operational state to
Safe-Operational state.
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Error code
(hex)

Error

Cause

Detail code

First byte

Second byte

Saved in
non-volatile
memory

0345

I/O Communica-
tion Error

The EtherCAT Slave Unit did
not receive the frame from the
EtherCAT master for more
than SM watch dog time (100
ms).

02 hex

00 hex

No

0347

I/O Refresh Error

The 1/0 communication area
does not exist in the CPU Unit.

This can occur when the I/O
communication area is set
incorrectly, when the Unit is
mounted to a different CPU
Unit with a different number of
EM banks or when EM has
been converted to file mem-
ory.

02 hex

00 hex

No

0601

Special Unit Error

An error occurred in the Ether-
CAT Slave Unit.

Uncertain contents

Yes

0602

Special Unit Mem-
ory Error

An error occurred in the Ether-
CAT Slave Unit's non-volatile
memory itself.

01: Read error
02: Write error

06 hex: Error log

Yes ™!

*1. If a memory error occurs in the error log area of non-volatile memory, the record will not be stored in non-vol-
atile memory.
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5 Troubleshooting

5-4 Troubleshooting with Event Logs of
the NJ-series Controller

This section describes troubleshooting methods using the event logs.

5-4-1 Overview of Event Logs

You use the same methods to manage all of the events that occur on the NJ-series Controller. (The
events include errors and information.) You can use the Sysmac Studio or an NS-series PT to confirm
current Controller events and the logs of events that have occurred. These logs are called event logs.
Controller errors that occur for this Unit are also reported as events in the NJ-series CPU Unit.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for details on the event
logs in an NJ-series CPU Unit. Refer to the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for
details on Controller errors, confirmation methods and corrections.

Check current
Controller
events and the
event log of past
events.

Sysmac Studio
. __| Event source NJ-series CPU Unit -
CJ-series
- - Units
Motion Control ||PLC Function||EtherCAT Master EtherNet/IP E -
Function Module Module Function Module ||Function Module rrors in

Il Special Units
\\ / User program
Or

b | ;1 [Create User-defined
Event logs*= Error instruction:
NS-series PT ¢

— SetAlarm
' =
F —j—|Create User-defined
Information
instruction: Setinfo

Check current

Controller \

events and the L@
event log of Backup battery EtherCAT
past events. slave

5-4-2 Event Codes for Errors and Troubleshooting Procedures

This section describes the errors (events) that can occur and how to troubleshoot them.

I Error Table

The errors (i.e., events) that can occur in the CJ-series EtherCAT Slave Unit are given on the following
pages. The following abbreviations are used in the Level column.

Abbreviation Meaning
Maj Major fault level
Prt Partial fault level
Min Minor fault level
Obs Observation level
Info Information level
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Refer to the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for all NJ-series event codes.

Event code Event name Meaning Assumed cause Level Reference
Maj | Prt | Min | Obs | Info
05400000 hex ESC Error An error occurred in | < An error occurred in the Ether- \ P. 5-21
the EtherCAT slave CAT slave communications
communications controller.
controller.
05410000 hex Special Unit | An error occurred » Non-volatile memory failure S P. 5-21
Memory when writing to
Error internal memory
where the error log
is saved.
05420000 hex Sl Unit Verifi- | An error occurredin | « An error occurred in Slave Unit S P. 5-22
cation Error Slave Unit verifica- information.
tion.
35680000 hex I/0 Refresh The I/O memory in | « The data area type, data area \ P. 5-22
Error the destination size and first word in the data
CPU Unit for I/O area were outside of the speci-
refreshing could not fied range.
be found when « 1/O words are allocated in an
refreshing in the EM bank that does not exist.
CPU Unit.
35690000 hex Mailbox Set- | An incorrect mail- * An incorrect mailbox setting S P. 5-23
ting Error box setting was was detected for the Sync
detected for the Manager.
Sync Manager.
(AL-Status Code:
0016 hex)
356A0000 hex | Verification * An error was » An error was detected in the \ P. 5-23
Error detected in the PDO settings.
RxPDO settings.
(AL-Status Code:
001D hex)
* An error was
detected in the
TxPDO settings.
(AL-Status Code:
001E hex)
356B0000 hex | lllegal State * Anincorrectstate | « An incorrect state transition \ P. 5-24
Transition transition request request was received.
Request was received. « An unclear state transition
Received (AL-Status Code: request was received.
0011 hex)
* An unclear state
transition request
was received.
(AL-Status Code:
0012 hex)
852C0000 hex | I/O Commu- | Process data com- |+ The EtherCAT communications \ P. 5-24
nication Error | munications were cable is disconnected or bro-
stopped for more ken.
than the specified | « There is an error in the Ether-
period of time. CAT master.
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5 Troubleshooting

I Error Descriptions

This section describes the information that is given for individual errors.

® Controller Error Descriptions

The items that are used to describe individual errors (events) are described in the following copy of
an error table.

Event name Gives the name of the error. ‘ Event code ‘ Gives the code of the error.
Meaning Gives a short description of the error.
Source Gives the source of the error. Source Gives details Detection Tells when the
details on the source | timing error is
of the error. detected.

Error Level Tells the level of | Recovery Gives the Log category | Tells which log
attributes influence on recovery the error is

control.” method. saved in.”
Effects User program | Tells what will Operation Provides special information on the operation that

happen to exe- results from the error.

cution of the

user program.*4
Indicators Gives the status of the built-in EtherNet/IP port and built-in EtherCAT port indicators. Indicator status is

given only for errors in the EtherCAT Master Function Module and the EtherNet/IP Function Module.

System-defined

Variable ‘ Data type ‘ Name

variables Lists the variable names, data types, and meanings for system-defined variables that provide direct
error notification, that are directly affected by the error, or that contain settings that cause the error.

Cause and Assumed cause ‘ Correction ‘ Prevention

correction Lists the possible causes, corrections, and preventive measures for the error.

Attached This is the attached information that is displayed by the Sysmac Studio or an HMI’®.

information

Precautions/
Remarks

Provides precautions, restrictions, and supplemental information. If the user can set the event level,
the event levels that can be set, the recovery method, operational information, and other information
are also provided.

*1. One of the following:

Major fault: Major fault level

Partial fault: Partial fault level

Minor fault: Minor fault level

Observation

Information

*2. One of the following:

Automatic recovery: Normal status is restored automatically when the cause of the error is removed.
Error reset: Normal status is restored when the error is reset after the cause of the error is removed.

Cycle the power supply: Normal status is restored when the power supply to the Controller is turned OFF and then back
ON after the cause of the error is removed.

Controller reset: Normal status is restored when the Controller is reset after the cause of the error is removed.
Depends on cause: The recovery method depends on the cause of the error.

*3. One of the following:
System: System event log
Access: Access event log
*4. One of the following:
Continues: Execution of the user program will continue.
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Stops: Execution of the user program stops.

Starts: Execution of the user program starts.

5 Troubleshooting

*5. Refer to the appendices of the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for the applicable range of the
HMI Troubleshooter.

® Error Descriptions

Event name | ESC Error Event code 05400000 hex

Meaning An error occurred in the EtherCAT slave communications controller.

Source PLC Function Module Source details | CJ-series Unit | Detection At power ON or

timing Controller reset

Error Level Minor fault Recovery Cycle the power | Log category | System
attributes supply

Effects User program Continues. Operation The EtherCAT communications stops in Init state.
Sys- Variable Data type Name

tem-defined | None —

variables

Cause and Assumed cause Correction Prevention

correction An error occurred in the EtherCAT | Replace the EtherCAT Slave Unit. | None

slave communications controller.

Attached None

information

Precautions/ | None

Remarks

Event name | Special Unit Memory Error Event code 05410000 hex

Meaning An error occurred when writing to internal memory where the error log is saved.

Source PLC Function Module Source details | CJ-series Unit Detection At power ON,

timing Controller reset,
or error log
save

Error Level Minor fault Recovery Cycle the power | Log category | System
attributes supply

Effects User program Continues. Operation Not affected.

Sys- Variable Data type Name

tem-defined | None —

variables

Cause and Assumed cause Correction Prevention

correction Non-volatile memory failure Replace the EtherCAT Slave Unit. | None

Attached None

information

Precautions/ | None

Remarks
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5 Troubleshooting

Event name | Sl Unit Verification Error Event code 05420000 hex
Meaning An error occurred in Slave Unit verification.
Source PLC Function Module Source details | CJ-series Unit | Detection At power ON or
timing Controller reset
Error Level Minor fault Recovery Cycle the power | Log category | System
attributes supply
Effects User program Continues. Operation The EtherCAT communications stops in Init state.
Sys- Variable Data type Name
tem-defined | None
variables
Cause and Assumed cause Correction Prevention
correction An error occurred in Slave Unit Replace the EtherCAT Slave Unit. | None
information.
Attached None
information
Precautions/ | None
Remarks
Event name | I/O Refresh Error Event code 35680000 hex
Meaning The I/O memory in the destination CPU Unit for I/O refreshing could not be found when refreshing in the
CPU Unit.
Source PLC Function Module Source details | CJ-series Unit | Detection At power ON or
timing Controller reset
Error Level Minor fault Recovery Automatic Log category | System
attributes recovery
Effects User program Continues. Operation The EtherCAT communications stops in Init state.
Sys- Variable Data type Name
tem-defined | None
variables
Cause and Assumed cause Correction Prevention
correction The data area type, data area size | Correct the I/O allocations so that | Allocate the data area type, data
and first word in the data area the data area type, data area size | area size and first word in the data
were outside of the specified and first word in the data area are | area within the specified range.
range. allocated within the specified
range.
I/0 words are allocated in an EM | Correct the I/O allocations so that | Allocate only I/0O words that exist
bank that does not exist. only I/O words that exist in the /0 | in the I/O memory of a CPU Unit.
memory of a CPU Unit are allo-
cated.
Attached None
information
Precautions/ | None
Remarks
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5 Troubleshooting

Event name | Mailbox Setting Error Event code 35690000 hex
Meaning An incorrect mailbox setting was detected for the Sync Manager.
Source PLC Function Module Source details | CJ-series Unit | Detection When moving
timing from Init state to
Pre-Operational
state.
Error Level Minor fault Recovery Automatic Log category | System
attributes recovery
Effects User program Continues. Operation The EtherCAT communications stops in Init state.
Sys- Variable Data type Name
tem-defined | None —
variables
Cause and Assumed cause Correction Prevention
correction An incorrect mailbox setting was Correct the mailbox setting and Set the communications for the
detected for the Sync Manager. then download the settings to the | EtherCAT Slave Unit that are set
EtherCAT master again. in the EtherCAT master according
to the ESI.
Attached None
information
Precautions/ | None
Remarks
Event name | Verification Error Event code 356A0000 hex
Meaning An error was detected in the RxPDO settings.
An error was detected in the TxPDO settings.
Source PLC Function Module Source details | CJ-series Unit | Detection When moving
timing from Pre-Opera-
tional to
Safe-Opera-
tional state
Error Level Minor fault Recovery Automatic Log category | System
attributes recovery
Effects User program Continues. Operation The EtherCAT communications stops in Pre-Opera-
tional state.
Sys- Variable Data type Name
tem-defined | None -
variables
Cause and Assumed cause Correction Prevention
correction An error was detected in the PDO | Correct the PDO setting and then | Set the communications for the
settings. download the settings to the Eth- | EtherCAT master according to the
erCAT master again. ESI.
Attached None
information
Precautions/ | None
Remarks
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5 Troubleshooting

Event name | lllegal State Transition Request Received Event code 356B0000 hex
Meaning An incorrect state transition request was received.
An unclear state transition request was received.
Source PLC Function Module Source details | CJ-series Unit Detection At EtherCAT
timing communica-
tions state tran-
sition
Error Level Minor fault Recovery Automatic Log category | System
attributes recovery
Effects User program Continues. Operation The EtherCAT communications depends on the
state when the state transition request was received.
Sys- Variable Data type Name
tem-defined | None
variables
Cause and Assumed cause Correction Prevention
correction An incorrect state transition Change states correctly accord- | Change the communications state
request was received. ing to EtherCAT specifications. as following for the EtherCAT
An unclear state transition request Slave Unit: Between Init state and
was received. Pre-Operational state, between
Pre-Operational state and
Safe-Operational state, or
between Safe-Operational state
and Operational state.
Attached None
information
Precautions/ | None
Remarks
Event name | I/O Communications Error Event code 852C0000 hex
Meaning Process data communications were stopped for more than the specified period of time.
Source PLC Function Module Source details | CJ-series Unit | Detection Continuously
timing
Error Level Minor fault Recovery Automatic Log category | System
attributes recovery
Effects User program Continues. Operation The EtherCAT communications enters Safe-Opera-
tional state.
The output data from the EtherCAT master is
retained.
Sys- Variable Data type Name
tem-defined | None
variables
Cause and Assumed cause Correction Prevention
correction The EtherCAT communications Connect the EtherCAT communi- | Connect the EtherCAT communi-
cable is disconnected or broken. cations cable securely. cations cable securely.
There is an error in the EtherCAT | Check the operation of the Ether- | None
master. CAT master and take appropriate
measures if there is a problem.
Attached None
information
Precautions/ | None
Remarks
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5 Troubleshooting

5-5 Troubleshooting with Emergency
Messages

EtherCAT Slave Units are able to report emergency messages to the EtherCAT master by using the
SDO communications if they detect errors.

5-5-1

Emergency Message Notification

When the power supply is turned ON, the EtherCAT Slave Unit always starts with the Notification set-

ting.

Emergency messages cannot be sent while there is an EtherCAT communications error.

Byte

0 1

2 3

4 5

Contents

Emergency error code

Reserved

0000 hex

Refer to 5-5-2 Emergency Error Codes on page 5-25 for the meanings of the emergency messages.

5-5-2 Emergency Error Codes

The following table lists the emergency error codes that are used with EtherCAT Slave Units and the
meaning of each error.

Error Notification to
code Error type Error name Description EtherCAT Corrective action
(hex) master
5530 Memory access Special Unit An error occurs while read- | Yes Restart the EtherCAT
error Memory Error | ing or writing the error log. Slave Unit.
All error log records cannot Replace the EtherCAT
be used during initialization Slave Unit if the error
or registering an error log recurs.
record.
6140 SII Unit Verifi- | A verification error No
cation Error occurred in the slave infor-
mation stored in Sl when
the power supply was
turned ON.
6120 Unit error Special Unit An error occurred in the Restart the CPU Unit.
Error EtherCAT Slave Unit. Replace the EtherCAT
Slave Unit if the error
recurs.
7030 ESC Error An error occurred in the Replace the EtherCAT
ESC. Slave Unit if the same error
recurs when the Unit is
mounted to another CPU
Unit.
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5 Troubleshooting

Error Notification to
code Error type Error name Description EtherCAT Corrective action
(hex) master
FFO02 Errors related to CPU Unit A major fault occurred in Yes Clear the cause of the
the CPU Unit Major Fault the CPU Unit. error, restart the CPU Unit
and then turn OFF error bit
of AL status from the Eth-
erCAT master.
FFO04 CPU Unit An error occurred in the Replace the CPU Unit.
Watchdog CPU Unit.
Timer Error
FFO5 CPU Unit Ser- | Servicing from the CPU Turn OFF the error bit of
vice Monitor- Unit was not completed AL status from the Ether-
ing Error within the fixed interval. CAT master.
The start delay time at When the error remains,
startup was set to more check and correct the CPU
than 10 seconds for the the Unit's operating environ-
CPU Unit. ment.
I/0O Bus Error | An error occurred while Check the CPU Unit's
exchanging data with the operating environment and
CPU Unit. then turn OFF error bit of
AL status from the Ether-
CAT master.
FFO7 I/O Refresh The 1/0 communication Check the 1/0 communica-
Error area does not exist in the tion area, reset with a cor-
CPU Unit. rect allocation and then
This can occur when the restart the EtherCAT Slave
1/O communication area is Unit.
set incorrectly, when the
Unit is mounted to a differ-
ent CPU Unit with a differ-
ent number of EM banks or
when EM has been con-
verted to file memory.
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5 Troubleshooting

5-6 Troubleshooting with AL Status

This status reports errors related to EtherCAT communications.

The following table lists the AL status codes that are used with the EtherCAT Slave Units.

AL status Notification to
code Status name Contents EtherCAT Corrective action
(hex) master
0011 lllegal State Tran- | An incorrect state transi- Possible Change the status correctly.
sition Request tion request was received.
Received
0012 Error State Transi- | An unclear state transition Change the status correctly.
tion Received request was received.
0014 Sl Unit Verifica- The non-volatile memory Cycle the power supply.
tion Error for SI backups does not If the error still occurs, replace the Ether-
match the information in CAT Slave Unit.
the SlI (VendorID, Pro-
ductCode, RevisionNo,
and Serial No.).
0016 Mailbox Setting An incorrect mailbox set- Correct the settings and then download the
Error ting was detected for the settings to the EtherCAT master again.
Sync Manager.
001B Process Data A timeout was detected Review the following items, and restart the
WDT Error for an 1/0 data send slave based on the specifications of the
frame. connected EtherCAT master.

» Wire the EtherCAT communications
cable correctly.

» Check to see if the EtherCAT communi-
cations cable is exposed to excessive
noise.

001D RxPDO Setting A mismatch occurred Correct the OUT data area size to match
Error between the RxPDO set- the EtherCAT master RxPDO setting and
ting size from the Ether- then turn OFF the error bit of AL status
CAT master and the OUT from the EtherCAT master.
data area size setting in
the EtherCAT Slave Unit.
001E TxPDO Setting A mismatch occurred Correct the IN data area size to match the

Error

between the TxPDO set-
ting size from the Ether-
CAT master and the IN
data area size setting in
the EtherCAT Slave Unit.

EtherCAT master TxPDO setting and then
turn OFF the error bit of AL status from the
EtherCAT master.
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5 Troubleshooting

AL status Notification to
code Status name Contents EtherCAT Corrective action
(hex) master
0024 TxPDO Mapping | The TxPDO and RxPDO | Possible Correct the communication area input and
Error are not assigned after the output data size to match the EtherCAT

Unit receives a request to master TxPDO and RxPDO settings and
change from Pre-Opera- then turn OFF the error bit of AL status
tional state to Safe Opera- from the EtherCAT master.
tional state.

8000 Slave Restarted The Unit was restarted. Turn OFF the error bit of AL status from the
The voltage is present in EtherCAT master.
the Unit immediately after
power is turned OFF. The
power is turned ON in this
state.

8004 Errors Related to | An error was detected in Refer to 5-2-1 Checking for Errors and

the CPU Unit the CPU Unit. Troubleshooting with the Indicators on
The AL status code is page 5-7 for error corrective actions.
caused by the following
errors.
* CPU Unit Major Fault
» CPU Unit Watchdog
Timer Error
« CPU Unit Service Moni-
toring Error
» 1/O Refresh Error
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Maintenance and Replacement
]

This section describes the procedures for cleaning, inspecting and replacing EtherCAT
Slave Units.

6-1 Cleaning and Inspection
6-1-1  Cleaning ... ... 6-2
6-1-2 Inspection

..................................................... 6-2
6-2 Replacing Faulty Units ............. .. . i 6-4
6-2-1  Precautions ... ... .. ... e 6-4
6-2-2  Settings When Replacing EtherCAT Slave Units . ...................... 6-4
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6 Maintenance and Replacement

6-1 Cleaning and Inspection

This section describes the routine cleaning and inspection recommended as regular maintenance.

6-1-1 Cleaning

Clean the EtherCAT Slave Units regularly as described below in order to keep the network in its optimal
operating condition.

» Wipe the Unit daily with a dry, soft cloth.

* When a spot can't be removed with a dry cloth, dampen the cloth with a neutral cleanser (2% solu-
tion), wring out the cloth, and wipe the Unit.

* A smudge may remain on the Unit from gum, vinyl, or tape that was left on for a long time. Remove
the smudge when cleaning.

El Precautions for Correct Use

Never use volatile solvents such as paint thinner, benzene, or chemical wipes. These sub-
stances could damage the surface of the Unit.

6-1-2 Inspection
Be sure to inspect the system periodically to keep it in its optimal operating condition. In general,

inspect the system once every 6 to 12 months, but inspect more frequently if the system is used with
high temperature or humidity or under dirty/dusty conditions.

I Inspection Equipment

Prepare the following equipment before inspecting the system.

® Required Equipment

Have a standard and Phillips-head screwdriver, multimeter, alcohol, and a clean cloth.

® Equipment Required Occasionally

Depending on the system conditions, a synchroscope, oscilloscope, thermometer, or hygrometer (to
measure humidity) might be needed.

I Inspection Procedure

Check the items in the following table and correct any items that are below standard.

Item Standard Equipment
Environmental Ambient and cabinet temperature 0°C to 55°C Thermometer
conditions Ambient and cabinet humidity 10% to 90% Hygrometer
(with no con-
densation or
icing)
Dust/dirt accumulation None Check visually
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6 Maintenance and Replacement

Item

Standard

Equipment

Installation Are the Units installed securely?

No looseness

Phillips head screwdriver

Are the communications connec-
tors fully inserted and locked?

No looseness

Are the connecting cables undam-
aged?

No damage

Check visually
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6 Maintenance and Replacement

6-2 Replacing Faulty Units

Replace a faulty EtherCAT Slave Unit as soon as possible. We recommend having spare Units avail-
able to restore network operation as quickly as possible.

6-2-1 Precautions

Observe the following precautions when replacing a faulty Unit.
» After replacement make sure that there are no errors with the new Unit.

* When a Unit is being returned for repair, attach a sheet of paper detailing the problem and return the
Unit to your OMRON dealer.

« If there is a faulty contact, try wiping the contact with a clean, lint-free cloth dampened with alcohol.

Precautions for Safe Use

To prevent electric shock when replacing a Unit, be sure to stop communications in the network

and turn OFF the power supplies to all of the nodes (master and slaves) before removing the
faulty Unit.

6-2-2 Settings When Replacing EtherCAT Slave Units

When a Unit has been replaced, verify that the following steps have been made correctly.
» Set the node address and unit number.
» Connect the communication cables.
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Appendices
]

The appendix provides an example of operations, a programming example to detect
valid 1/0 process data, information on process data exchange in PROGRAM mode,
supplemental information for differences in available functions, information on CoE
objects and version information.

A-1 Example of Operations for EtherCAT Slave Unit Communications ..... A-2
A-1-1 System Configuration . ........ ... . . A-2
A-1-2  Setting Condition . . ... ... A-3
A-1-3  Flow of the Setting Procedure .. ...... ... ... ... ... ... ... ... ..... A-4
A-1-4 CJIW-ECT21 Setting Procedure ........ ... ... ... . . ... A-4
A-1-5 EtherCAT Master Setting Procedure . . .......... ... ... . ... ... ... ..... A-8
A-1-6  Start EtherCAT Communication ......... ... ... .. . ... A-10

A-2 Programming Example to Detect Valid /O Process Data............. A-11

A-3 Process Data Exchange in PROGRAM Mode ...................... A-12
A-3-1  Detection Method and Timing Considerations . ....................... A-12
A-3-2  Program Example for the EtherCAT Master . ......... ... ... ... ...... A-13
A-3-3 Program Example for the EtherCAT Slave Unit . ...................... A-14

A-4 Differences in Available Functions Depending on the CPU Unit
(NJOrCJ Series) .....uiiiiiiiii ittt eae e ettt nnnnnnnanennn A-15
A-4-1  Functional Differences . ........... ... A-15
A-4-2  Differences in Accessing from User Program . ............ ... ... ...... A-15

A-5 COEODbjects ......... ..ottt et aaaeaannenns A-22
A-5-1  Object Dictionary Area . ... ... .. A-22
A-5-2  Data TyYPe . .o A-22
A-5-3 FormatofObjects ........... ... .. . . A-22
A-5-4 Communication Objects . .......... ... .. it A-23
A-5-5 PDO Mapping Objects . ........ .ot A-25
A-5-6  Sync Manager Communication Objects . .......... ... ... ... ... ... ... A-28
A-5-7 Device Profile Area . . ... ... . A-31

A-6 VersionInformation ........... ... ... .. i A-33
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Appendices

A-1 Example of Operations for EtherCAT
Slave Unit Communications

This section provides an example of operations for EtherCAT Slave Unit communications with an Ether-
CAT master.

In this example, the NJ/NX-series CPU Unit’s built-in EtherCAT port is used as the EtherCAT master.
Refer to the NJ/NX-series CPU Unit Built-in EtherCAT Port User’'s Manual (Cat. No. W505) for instruc-
tions on using the built-in EtherCAT port on the NJ/NX-series CPU Unit.

A-1-1 System Configuration

The following configuration is used for this example.

(A) Sysmac Studio

(B) EtherCAT master

/ (NJ/NX-series CPU Unit)

J
]
a
& b~ /L/
Built-in EtherCAT port
(F) Sysmac Studio (C) Communications
/ cables
0 go
D]
u]
< |
(E) NJ-series
CPU Unit (D) CJ-series
EtherCAT Slave Unit
CJ1W-ECT21
Symbol Description Comment
(A) Sysmac Studio Used to configure the EtherCAT master
(B) EtherCAT master Built-in EtherCAT port on NJ/NX-series CPU
(NJ/NX-series CPU Unit) Unit
(C) Communications cables -
(D) CJ-series EtherCAT Slave Unit CJ1W-ECT21
(E) NJ-series CPU Unit -
(F) Sysmac Studio Used to configure the EtherCAT Slave Unit
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A-1-2  Setting Condition

The following setting conditions are used in this example.

I I/0 Communication Area Setting Table

Appendices

Set the I1/0 Communication Area Setting Table with the following values.

Name Setting value
IN data area size 50 bytes
IN data area type ClO
First word in IN data area 001A hex
OUT data area size 50 bytes
OUT data area type CIO
First word in OUT data area 0000 hex

I PDO Mapping for the EtherCAT Master

Set the PDO mapping with the following values.

Name Setting value
Output 257th receive PDO Mapping
Input 257th transmit PDO Mapping

I EtherCAT Slave Unit Switch Settings

Set the node address and unit number with the following values.

Name

Setting value

Node address

01

Unit number

01
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Appendices

A-1-3  Flow of the Setting Procedure

Use the following procedure to establish EtherCAT Slave Unit communications with an EtherCAT mas-

ter.
Procedure Reference
1. CJTW-ECT21 setting A-1-4 CJ1W-ECT21 Setting Procedure on page A-4
2. EtherCAT master setting | A-1-5 EtherCAT Master Setting Procedure on page A-8
3. Start EtherCAT communication | A-1-6 Start EtherCAT Communication on page A-10

A-1-4 CJ1W-ECT21 Setting Procedure

Use Sysmac Studio to create programs and make the EtherCAT Slave Unit settings. Refer to Sysmac
Studio Version 1 Operating Manual (Cat. No. W504) for Sysmac Studio operating procedures.

1 Create a project in the Sysmac Studio.

2 Register variables for accessing the I/O data of the EtherCAT Slave Unit. Create algorithms of
each POU and register associated local variables.

Refer to 3-1-2 Accessing From the User Program on page 3-4.

3 Register the EtherCAT Slave Unit in the Unit configuration in Configurations and Setup -
CPU/Expansion Racks. Set the device name and unit number of the EtherCAT Slave Unit.

An example is shown below.

[ New Project - new_Controller_0 - Sysmac Studic - O x

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer

new_Controller 0 v

44 Configurations and Setup
= ,

o
‘ l ‘ Ttem name Value

o1
CIW-ECT21 I =
e 1 CJ Series EtherCAT Slave Unit 11 Analog 110
fersior 1.0 11 Basic /0
3 L] Sensor
1 Temperature controller

I Show all versions
] onw-crmzimopes) ve
] orw-crmz1moDEs) ve
] orw-ormz1 vera

I[] CJIW-ECT21 Ver1.0

[] CITW-EIP21 Ver3.0

L[] cw-eniz

] w-prmz1 verao

% | ] ew-parzn

[] ww-scuzz vesz1

e i i g Edit Special Unit Settings

CNW-ECT21 Ver.1.0
C) Series EtherCAT Slave Unit

OMRON Corporation
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An example is shown below.

4 Allocate device variables for CJ-series Unit on the I1/0O Map.

Appendices

B CAW-ECT2L - new_Controller_0 - Sysmac Studio

T E— ToolsiuHel

1/0 Map
Port

new_Controller 0 v ¥ * CPURack 0

A Conf ¥ UnitlSta
UnitErr
SlaveFuncErr
Memér
EscErr
¥ Unit25ta
OnlineSta
ErrlogSta
¥ SlavelSta
AStatusErr
SiVerifyErr
VerificationErr
MailboxSettingErr
10CommErr
InvadlidReqState
IORefErr
¥ SlavezSta
AvailableMailbox
InDataValid
OutDataValid
LKStal
LKSta2
AlocOutAreaType
AlocOutAreaOffset
AlocOuthreaSize
AlodinAreaType
AlodnAreaOffset
AlodnAreaSize
AlocSta
RafCurtraaTima

Output

H Filter

¥ | CIAW-ECT21 (CJ Series Eth

Description | RAW | Data Type | Variable

Unit Status 1

ariable Comme

]

Variable Ty

Unit Error

Slave Function Error

Unit Memory Error

ESC Error

Unit Status 2

Online Status

Error Log Registered

Slave Status 1

Slave AL Status Error

S Unit Verification Error

Verification Error 01_VerificationErr

Mailbox Setting Error o1 Miaib

/O Communication Error

Tllegal State Transition Request Received

1O Refresh Error

Slave Status 2

Available Mailbox Communication

Input Data Val

Output Data Valid

IN Port Link Status.

‘OUT Port Link Status

OUT data area type

First word in OUT data area

'OUT data area sizs

IN data arca type

First word in IN data area

IN data area size

Setting results

OUIT data area tune
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5 Set the I1/0 Communication Area Setting Table on the Edit Special Unit Settings Tab Page.

An example is shown below.

CIIW-ECT21 - new_Controller 0 - Sysmac Studio =] -= =]
M WView Insert Proiect O ﬂ 1 TJools Eelo

a

/O Map ~ 1 ~| Toolb.. ~ I

‘ l ‘ | Parameter group to show: | All parameters

new_Controller 0 v

i a | er vi
L A Parameter name I:-iarame_t_:r value
Ll ea

EtherCAT 0OUT data area type

OUT data area size
IN data area type
First word inIN data area
IN data area size
OUT data area type
First word in OUT data area
0OUT data area size
I Data Tra gs IN data area type

> og g First word inIN data area

IN data area size

Return to default

<Default value>0
<Minimum value>0
<Maximum value>7FFF

ing address>D30101
: 15

Qutput

B Filter [ =8

With the power OFF, set the unit number and node address with the corresponding hardware
switches. Refer to 2-1-3 Swifch Settings on page 2-5.

Mount the EtherCAT Slave Unit to the NJ-series CPU Rack. Refer to 2-2-2 Mounting on page
2-7.

Connect the communications cable between the EtherCAT master and EtherCAT Slave Unit.
Refer to 2-3 EtherCAT Network Wiring on page 2-9.

© O N O

Turn ON the power supply to the NJ-series Controller.
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10 Download the user program, CPU/Expansion Rack configuration and settings for the EtherCAT
Slave Unit. Use the synchronization operation of the Sysmac Studio to download the data.

To transfer the settings for the EtherCAT Slave Unit, clear the selection of the following check
box on the Synchronization Pane.

Do not transfer the following. (All items are not transferred.)

» CJ-series Special Unit parameters and EtherCAT slave backup parameters.

» Slave Terminal Unit operation settings and NX Unit application data.

Synchronization

| | Computer: Data Name [Computer; Update D4 Controller: Update Date | Controller; Data Name | Compare |
A 301 18:31

[ e —

B Clear the present values of variables with Retain attribute (Valid for Transfer to Cantroller).
B Do not transfer the program source (Valid for Transfer to Contraller). All data wil be re-transferred when this option is changed.
D fer the following, (All items are not transferred)

- ecial Unit parameters and EtherCAT slave backup parameters.

- inal Unit operation settings and NX Unit application data.
i Do not transfer the EtherNet/IP connection settings (built-in port and Unit).

[} Al data will be transferred because the controller has no data.

Transfer To Controller Close

After downloading the settings, the EtherCAT Slave Unit will automatically restart to enable the
settings.

suoIEIUNWIWOY JIUN dARIS 1V DJay}3g 4oy suonesadQ jo sjdwexy |-y
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11 Check the I/0 Communications Area Reference Table values in the Edit Special Unit Settings
Tab Page.

Click the Compare Button. If the compare is successful, click the Transfer from Controller
Button to update the I/O Communications Area Reference Table values. If the compare is
unsuccessful, transfer the settings again. Refer to the Sysmac Studio Version 1 Operation Man-
ual (Cat. No. W504) for the comparison and transfer of the Special Unit setting procedure.

Parameter group to show: All parameters v

Parameter name | arameter value  |Compare results| Unit |
CIO Area
First word in CUT data area
OUT data area size 50 Byte
IN data area type CIOA CIO Area
First word in IN data area 1A
IN data area size 50 Byte
OUT data area type CIO Area
First word in CUT data area 0
OUT data area size 50 Byte
IN data area type
First word in IN data area 1A
IN data area size 50 50 Byte

Return to default

<Default value>Do not use

<Setting address>Channel:D30100, Bit:0-7
<Input form>List

Transfer to Controller Transfer from Controller Compare

OK Cancel

A-1-5 EtherCAT Master Setting Procedure

The setting procedure of the EtherCAT master is provided below. Refer to the Sysmac Studio Version 1
Operating Manual (Cat. No. W504) for Sysmac Studio operating procedures.

The ESI files for OMRON EtherCAT slaves are already installed in the Sysmac Studio. Update the Sys-
mac Studio to get the ESI files for the most recent EtherCAT Slave Unit.

1 Create a project in the Sysmac Studio.

2 Create the EtherCAT network configuration offline.
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3 Register the EtherCAT Slave Unit in the network configuration and set the node address of the
EtherCAT Slave Unit.

An example is shown below.

B8] c31W-ECT21 - new_Controller_0 - Sysmac Studio [f=E =]
File Edit View Insert Project Controller i Tools Help
1

Multiview Explorer > 1 E Too-- ~ 3

Node Address/Network configuration Allvend v

1] = NN ——
Master Item name Value [ Freqr
¥ Configurations and Setup E Device name = Digite
= Analc

W % EtherCAT CIIW-ECT21 Rev:1.0 EEFRAEREN T CIIW-ECTZ1 . _ .
Nodel : CJIW-ECT21 (E001) Product name CJIIW-ECT21 C) Series EtherCAT Slave Unit = Encot

» = CPU/Expansion Racks
« /O Map

» 7 Controller Setup Serial Number

» i Motion Control Setup

new_Controller 0 v

PDO Map Settings Edit PDO Map Setting:

& Cam Data Settings

* Event Settings Enable Distributed Clock ==
I Task Settings Reference Clock Not exist

£ Data Trace Settings Setting Parameters

. Backup Parameter Settings
¥ Programming
v ] POUs
VLIGETEnE ~Node Address

¥ (i2] Program0
L . Section0
Functions
Function Blocks

en you use the rotary switch on the
e r tha value

‘Output

A Filter

4 Set the PDO mapping of the EtherCAT Slave Unit. Assign the PDOs of the same size as the set-
ting value of the IN and OUT data area size in the I/O Communication Area Setting Table of the
EtherCAT Slave Unit.

An example is shown below.

suoIEIUNWIWOY JIUN dARIS 1V DJay}3g 4oy suonesadQ jo sjdwexy |-y

Edit PDO Map Settings
PDO Map PDO entries included in 257th receive PDO Mapping
Process Data Size : Input 400 [bit] / 11472 [bit] Index | Size IData typelPDO entry namel Comment
Output 400 [bit] / 11472 [bit]
Selection|Input/Output! Name IFlagl | 0X7000:02 16 [bit] UINT Output002 OQutput:--
== No option 0x7000:03 16 [bit] UINT Output003 Output---
Output 257th receive PDO Mapping 0x7000:04 16 [bit] UINT Output004 Output---
Qutput 258th receive PDO Mapping 0x7000:05 16 [bit] UINT Qutput005 Qutput:--
Qutput 25%th receive PDO Mapping 0x7000:06 16 [bit] UINT Output006 Output:---
Qutput 260th receive PDO Mapping 0x7000:07 16 [bit] UINT Output007 Output:--
0x7000:08 16 [bit] UINT Qutput008 Qutput:--
0x7000:09 16 [bit] UINT Output009 Output---
0x7000:0A 16 [bit] UINT Output010 Output:--
0x7000:0B 16 [bit] UINT Qutput011 Qutput:--
0x7000:0C 16 [bit] UINT Output012 Outpurt---
0x7000:0D 16 [bit] UINT Output013 Output:--
0x7000:0E 16 [bit] UINT Output014 Qutput:--
0x7000:0F 16 [bit] UINT Output015 Output---
0x7000:10 16 [bit] UINT Output016 Output:--
0x7000:11 16 [bit]l UINT Outout017 Qutout:--

25%th transmit PDO Mapping
260th transmit PDO Mapping

00000 00000 >

2Inpa001d Bumes Jelsep 1¥DIoWT G-L-Y

Cancel

5 Set the EtherCAT master parameters if necessary.

Refer to the NJ/NX-series CPU Unit Built-in EtherCAT Port User’s Manual (Cat. No. W505) for
details on the parameters of the built-in EtherCAT port of the NJ/NX-series CPU Unit.
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6 Assign the 1/0 data that is assigned in the PDO mapping settings to device variables. Assign the
device variables to I/O ports in the 1/0 Map.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for details on I/O
ports and device variables.

An example is shown below where variable names are automatically created.

B8] c)1w-ECT21 - new_Controller_0 - Sysmac Studio E=n|E=E =<
File Edit View Insert Project Controller Si i Tools Help

1

|

@

Multiview Explorer
| Description | RAW | DataType | Variable |Variable Comment _Variable Type
new_Controller 0 W ¥ EtherCAT Network Configuration
- - " EtherCAT Master Master

. ——— — —
¥ & EtherCAT Outputdol Output001 - UINT X lobal Variables
Output00? Outputooz UINT
Outputdo3 Output003 UINT
Outputdod Outputoos UINT
Outputdos Output0s UINT
Outputdos Output00s UINT
Outputdo7 Outputo07 UINT
Output008 Output008 UINT
Output009 Output009 UINT
Output010 Output010 UINT
Output01l Outputd1l UINT
Output012 Outputd12 UINT
Output013 Outputdl3 UINT
Output014 Outputols UINT
Outputo1s Outputo15
Output016 Output016
Output017 Outputo1?
Outputo18 Output018
Outputd19 Output019
Outputd20 Output020

Node1 : CJIW-ECT21 (E001)
» =3 CPU/Expansion Racks

» 3 Controller Setup
» £ Motion Control Setup
¢’ Cam Data Settings

> Event Settings
I, Task Settings
7 Data Trace Settings
¥ @ POUs
¥ [ Programs
¥ ] Program0

UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT

Functions
Function Blocks

Outputd2l Output021
Output022 Output022
Outputd23 Output023
Output024 Output024
Output025 Output025
Input001 Tnput001

Inout002 Tnputd02

PP EEEEEE=EEEEEZESSSSSE55E28:

A Fiter

Create the user program using the device variables.

8 Turn ON the power supply to the NJ-series Controller.
9 Use the Sysmac Studio to set communications with the NJ-series Controller and go online.

0 Download the network configuration information and the user program to the NJ-series Control-
ler. Use the synchronization operation of the Sysmac Studio to download the data.

A-1-6 Start EtherCAT Communication

If the I/O Communication Area Setting Table, PDO mapping and switch settings are configured prop-
erly, EtherCAT communications should occur.

Verify EtherCAT communications by checking the indicators and I/O data exchange.
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A-2 Programming Example to Detect Valid
I/O Process Data

The following programming example should be used to confirm that I/O process data is valid for an Eth-
erCAT Slave Unit mounted to an NJ-series CPU Unit.

This example uses the Unit Status 1 and Slave Status 2 device variables. Refer to 3-2 Device Variables
for CJ-series Unit (Status) on page 3-9 for details of the Unit Status 1 and Slave Status 2 device vari-
ables. The unit number of the EtherCAT Slave Unit is set to 01 for this example.

Varniables

[1] J01_InDataValid Jo1_LKStal JO1_UnitErr IN_Data_Valid L
1 | 1 1 11 ' [ |
1T 1T 17T R
Input Process
Data Valid
1 101_OutDataValid J01_LKStal J01_UnitErr OUT_Data_Valid
] | | | | |
LI ! 1/1 g
Output Process
Data Valid

ejeq ss920.d O/ PIEA 199318@ 0} 8jdwex3 Bulwweiboird z-yv

Device variable Name Description
* UnitErr Unit Error Indicates EtherCAT Slave Unit operating errors.
*_InDataValid Input Data Valid Indicates that the Unit is processing transmit by process data
communication. Data is valid and usable for control.
* QutDataValid Output Data Valid Indicates that the Unit is processing receive by process data
communication. Data is valid and usable for control.
*_LKSta1 IN Port Link Status Indicates when a link on the IN port is established with

another device.
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A-3 Process Data Exchange in PROGRAM

Mode

A-3-1

When an EtherCAT master or NJ-series CPU Unit with a mounted EtherCAT Slave Unit enters PRO-
GRAM mode, the EtherCAT Slave Unit will continue to exchange process data over the EtherCAT net-
work. However, this process data is not updated in the CPU Unit that is in PROGRAM mode and is no
longer accurate. The EtherCAT Slave Unit will maintain its current state and will not automatically indi-
cate this condition. It is necessary to monitor this condition with the user program to determine if the
exchanged process data remains accurate.

Detection Method and Timing Considerations

This section describes the following items.

* The method for detecting transition of the EtherCAT master and the CPU Unit to PROGRAM mode
+ Consideration of detection timing

I Detection Method

The suggested method to detect that an EtherCAT master and a CPU Unit enter PROGRAM mode
requires the user program that toggles process data bits ON and OFF between the EtherCAT master
and an NJ-series CPU Unit with a mounted EtherCAT Slave Unit. If the process data bits stop toggling,
the user program is no longer executing which is an indication that the EtherCAT master and the CPU
Unit are in PROGRAM mode.

Refer to the manuals for the EtherCAT master and the NJ-series CPU Unit’s user’s manual for more
information on creating the user program.

I Timing Considerations

When implementing these detection methods, it is important to consider the maximum 1/O response
time of the EtherCAT Slave Unit. Both program examples include a timer instruction to detect that pro-
cess data is not changing within a fixed amount of time. This time should be adjusted to a value that is
more than the maximum /O response time. Refer to 4-6-1 I/O Response Time on page 4-10 for details
on the maximum 1/O response time.
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A-3-2  Program Example for the EtherCAT Master

Use the following program example as a guide to detect that the NJ-series CPU Unit with a mounted
EtherCAT Slave Unit enters PROGRAM mode. In the following example, an NJ-series CPU Unit’s
built-in EtherCAT port is used as the EtherCAT master.

Vanables

0 _EC_PDSlayTbi[1] EDD1_InputDO1[0] E001_OutputdD1[0] | L
| | 1/l Y .
1T 17T |

1 E001_InpukDO1{0] WatchDogBit |
[ P
1 ' |l

E001 InputDO1[0]
11l
111
P ECAT_WDT
_EC PDSlavThbi[1] IAccumulationTimer] SetAlarm ECAT Slave_PRG_Mode
| In Q EN  ENO @
T#10ms— PT ET [— Enter Variabie UINT#101— Code [—Enter Variable
WatchDogBit— Reset WDT_Infol— Infol
WDT_Info2—Info2

This program example uses the following items.

8pOIN INVYDOYd Ul 8Bueyox3 ejeq sse20id -V

Item Description
_EC_PDSlavTbI[1] System-defined variable for the NJ-series CPU Unit to indicate that the EtherCAT
slave (node 01) is performing process data communications.
E001_Input001[0] Device variable assigned to the EtherCAT Slave Unit.
E001_Output001[0]
WatchDogBit Internal variable to reset the accumulation timer when E001_Input001[0] changes
state.

AccumulationTimer instruc- | Instruction that checks for a stop in bit toggling for a preset time amount that will
tion occur when the NJ-series CPU Unit with a mounted EtherCAT Slave Unit enters
PROGRAM mode. Refer to Timing Considerations on page A-12.

SetAlarm instruction Instruction that creates a user-defined error when the NJ-series CPU Unit with a
mounted EtherCAT Slave Unit enters PROGRAM mode.

ECAT_Slave_PRG_Mode External variable to indicate that the NJ-series CPU Unit with a mounted Ether-
CAT Slave Unit has entered PROGRAM mode.

J9)se 1vDJeylg ayy 4oy sidwexy weibold zZ-€-V
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A-3-3

Program Example for the EtherCAT Slave Unit

Use the following program example as a guide to detect that the EtherCAT master enters PROGRAM
mode. An NJ-series CPU Unit with a mounted EtherCAT Slave Unit is used in the example below. The
EtherCAT Slave Unit’s unit number is set to 01.

Variables

0 OUT_Data_1[0]
]

1 OUT_Data 1[0}

i1l
OUT_Data_1{0]
i }—‘

J01InDataValid J01_OutDatsValid  JO1_LKStal
1| | L

ECAT_WDT

1/} In Q EN  EN

T#10ms=—{PT ET|=Enter Varioble UINT#10Z—Code p=Enter Voriable

WDT_Reset— Reset WD T Infel—Infol

‘WD T_Info2—Info2

A
IN_Data_1[0]
WDT_Reset

JO1_UnitErr AccumulationTimes SetAlarm ECAT Master_PRG_Mode

This program example uses the following items.

Item Description
OUT_Data_1[0] Process data exchanged with the EtherCAT master.
IN_Data_1[0]
WDT_Reset Internal variable to reset the accumulation timer when OUT_Data_1[0] changes
state.
*_InDataValid Slave Status 2 device variable to indicate that the EtherCAT Slave Unit is pro-

cessing transmit by process data communication.

* QutDataValid

Slave Status 2 device variable to indicate that the EtherCAT Slave Unit is pro-
cessing receive by process data communication.

*_LKSta1 Slave Status 2 device variable to indicate that the EtherCAT Slave Unit’s IN port
has a link established with another device.
*_UnitErr Unit Status 1 device variable to indicate an EtherCAT Slave Unit operating error.

AccumulationTimer instruc-
tion

Instruction that checks for a stop in bit toggling for a preset time amount that will
occur when the EtherCAT master enters PROGRAM mode. Refer to Timing Con-
siderations on page A-12.

SetAlarm instruction

Instruction that creates a user-defined error when the EtherCAT master enters
PROGRAM mode.

ECAT_Master_PRG_Mode

External variable to indicate that the EtherCAT master has entered PROGRAM
mode.
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A-4 Differences in Available Functions
Depending on the CPU Unit (NJ or CJ
Series)

Some of the specifications when an EtherCAT Slave Unit is connected to a CJ-series CPU Unit are dif-
ferent from the specifications when the EtherCAT Slave Unit is connected to an NJ-series CPU Unit. A
list of these differences is provided below.

A-4-1 Functional Differences
There are differences in function support, function names, and specifications between when an Ether-

CAT Slave Unit is connected to a CJ-series CPU Unit and when the EtherCAT Slave Unit is connected
to an NJ-series CPU Unit.

I Functions with Different Names

The names of the functions are different between when an EtherCAT Slave Unit is connected to a
CJ-series CPU Unit and when the EtherCAT Slave Unit is connected to an NJ-series CPU Unit. The
corresponding names are listed in the following table.

(seu8s Mo 40 PN) HUN NdHD @Y3 uo Buipuadag suonoung ajqejieAy ul sasuatayld -V

ltemn EtherCAT Slave Unit connected to a EtherCAT Slave Unit connected to an
CJ-series CPU Unit NJ-series CPU Unit
Backup functions ! Simple backup function SD Memory Card backup function 2
Backup with PLC backup tool Sysmac Studio Controller backups

*1. The EtherCAT Slave Unit does not have parameters that require backup because all values are transferred
from the NJ-series device variables after power ON.

*2. An NJ-series CPU Unit with unit version 1.03 or later and Sysmac Studio version 1.04 or higher are required.

A-4-2  Differences in Accessing from User Program

When this Unit is operated with an NJ-series device, a user program accesses various functions pro-
vided by the EtherCAT Slave Unit through device variables for CJ-series Unit that specifies AT specifi-
cation for the memory used for CJ-series Unit.

S80UBJBYI [BUONOUNS |-b-Y

The device variables for CJ-series Unit in the NJ-series CPU Unit's memory for CJ series Unit that cor-
respond to the addresses and bit positions in the CJ-series CPU Unit's I/O memory are listed below.

First word allocated in the CIO Area: n = CIO 1,500 + Unit number x 25 (Unit number: 0 to 15)
First word allocated in the DM Area: m = D30,000 + Unit number x 100 (Unit number: 0 to 15)
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I CPU Bus Unit Words Allocated in CIO Area

® CIO n + 10 (Unit Status 1)

The device variable for CJ-series Unit that corresponds to all bits of a word starting with CIO n is as

follows:
CJ-series 1/0 memory address NJ-series device variables for CJ-series Unit
Word address Bit Variable name CJ-series function name
ClIOn+10 Oto15 *_Unit1Sta Unit Status 1

The functions of bits 0 to 15 of CIO
n+ 10 correspond to those of bits 0 to
15 of this CJ-series Unit device vari-
able.

The device variables for CJ-series Units that correspond to bits 0 to 15 of a word starting with CIO n
+ 10 are as follows:

CJ-series I1/0 memory address NJ-series device variables for CJ-series Unit
Word address Bit Variable name CJ-series function name
ClOn+10 * UnitErr Unit Error

— Reserved by system

— Reserved by system

*_SlaveFuncErr Slave Function Error
* MemErr Unit Memory Error
* EscErr ESC Error

— Reserved by system

— Reserved by system

— Reserved by system

Reserved by system

— Reserved by system

— Reserved by system

— Reserved by system

— Reserved by system

— Reserved by system

ol N[O~ IN —~|O
1
1
1

Reserved by system

® CIO n + 11 (Unit Status 2)

The device variable for CJ-series Unit that corresponds to all bits of a word starting with CIO n + 11

is as follows:
CJ-series I1/0 memory address NJ-series device variables for CJ-series Unit
Word address Bit Variable name CJ-series function name
ClOn+11 0to 15 *_Unit2Sta Unit Status 2

The functions of bits 0 to 15 of CIO
n+ 11 correspond to those of bits 0 to
15 of this CJ-series Unit device vari-
able.
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The device variables for CJ-series Units that correspond to bits 0 to 15 of a word starting with CIO n
+ 11 are as follows:

CJ-series I/O memory address NJ-series device variables for CJ-series Unit i
Word address Bit Variable name CJ-series function name g
ClOn+11 0 *_OnlineSta Online Status %
1 - Reserved by system g
2 Reserved by system 5
3 - Reserved by system g
4 Reserved by system E
5 - Reserved by system g'l
6 Reserved by system E.’.
7 - Reserved by system %
8 Reserved by system _g
9 - Reserved by system %
10 Reserved by system 3
11 - Reserved by system %
12 Reserved by system i
13 - Reserved by system &
14 Reserved by system g
15 * _ErrLogSta Error Log Registered 2
o
® CIO n + 12 (Slave Status 1) g
The device variable for CJ-series Unit that corresponds to all bits of a word starting with CIO n + 12 %
is as follows: L
CJ-series /0 memory address NJ-series device variables for CJ-series Unit
Word address Bit Variable nhame CJ-series function name
ClOn+12 0to15 * Slave1Sta Slave Status 1

The functions of bits 0 to 15 of CIO
n+ 12 correspond to those of bits 0 to
15 of this CJ-series Unit device vari-
able.

welboid 1esn wouy Buisseosy Ul seoualteylq Z-v-v
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The device variables for CJ-series Units that correspond to bits 0 to 15 of a word starting with CIO n
+ 12 are as follows:

CJ-series I1/0 memory address NJ-series device variables for CJ-series Unit
Word address Bit Variable name CJ-series function name
ClOn+12 -—- Reserved by system

*_AlStatusErr Slave AL Status Error
*_SiiVerifyErr Sl Unit Verification Error
* VerificationErr Verification Error
* MailboxSettingErr Mailbox Setting Error
*_10CommErr I/O Communication Error
* InvadlidReqState lllegal State Transition Request Received
*_IORefErr I/O Refresh Error

— Reserved by system

Reserved by system

— Reserved by system

— Reserved by system

— Reserved by system

Reserved by system

— Reserved by system

ol ||| N[O~ WIN —|O
1
1
1

— Reserved by system

® CIO n + 13 (Slave Status 2)

The device variable for CJ-series Unit that corresponds to all bits of a word starting with CIO n + 13

is as follows:
CJ-series I1/0 memory address NJ-series device variables for CJ-series Unit
Word address Bit Variable name CJ-series function name
ClOn+13 0to 15 * Slave2Sta Slave Status 2

The functions of bits 0 to 15 of CIO
n+ 13 correspond to those of bits 0 to
15 of this CJ-series Unit device vari-
able.
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The device variables for CJ-series Units that correspond to bits 0 to 15 of a word starting with CIO n
+ 13 are as follows:

CJ-series I/O memory address NJ-series device variables for CJ-series Unit i
Word address Bit Variable name CJ-series function name g
ClOn+13 0 - Reserved by system %
1 *_AvailableMailbox Available Mailbox Communication g

2 *_InDataValid Input Data Valid 5

3 * QutDataValid Output Data Valid g

4 Reserved by system E

5 - Reserved by system g'l

6 Reserved by system z’.

7 - Reserved by system §

8 Reserved by system 5

9 - Reserved by system g

10 Reserved by system 3

11 - Reserved by system %

12 Reserved by system i

13 - Reserved by system &

14 * LKSta1 IN Port Link Status g

15 * LKSta2 OUT Port Link Status z

I CPU Bus Unit Words Allocated In DM Area g

3

The data from D m to D m+6 are parameters in the I/O Communication Area Setting Table. The data
from D m+7 to D m+ 12 are parameters in the /O Communication Area Reference Table.

® D m (OUT Data Area Type)

CJ-series /0 memory address NJ-series device variables for CJ-series Unit
Word address Bit

Dm Oto7

Variable name CJ-series function name

*_AlocOutAreaType OUT data area type

® D m + 1 (First Word In OUT Data Area)

CJ-series /0 memory address NJ-series device variables for CJ-series Unit
Word address Bit

Dm+1 0to15

Variable name CJ-series function name

* AlocOutAreaOffset

First word in OUT data area

® D m + 2 (OUT Data Area Size)

welboid 1esn wouy Buisseosy Ul seoualteylq Z-v-v

CJ-series /0 memory address NJ-series device variables for CJ-series Unit
Word address Bit

Dm+2 Oto15

Variable name CJ-series function name

* AlocOutAreaSize

OUT data area size

® D m+ 3 (IN Data Area Type)

CJ-series /0 memory address NJ-series device variables for CJ-series Unit
Word address Bit

Dm+3 Oto7

Variable name CJ-series function name

*_AlocInAreaType IN data area type
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® D m + 4 (First Word In IN Data Area)

CJ-series I1/0 memory address

NJ-series device variables for CJ-series Unit

Word address

Bit

Variable name

CJ-series function name

Dm+4

Oto15

*_AlocInAreaOffset

First word in IN data area

® D m + 5 (IN Data Area Size)

CJ-series I1/0 memory address

NJ-series device variables for CJ-series Unit

Word address

Bit

Variable name

CJ-series function name

Dm+5

Oto15

*_AlocInAreaSize

IN data area size

® D m + 6 (Setting Results)

CJ-series /0 memory address

NJ-series device variables for CJ-series Unit

Word address

Bit

Variable name

CJ-series function name

Dm+6

Oto15

*_AlocSta

Setting results

® D m+ 7 (OUT Data Area Type)

CJ-series I1/0 memory address

NJ-series device variables for CJ-series Unit

Word address

Bit

Variable name

CJ-series function name

Dm+7

Oto7

* RefOutAreaType

OUT data area type

® D m + 8 (First Word In OUT Data Area)

CJ-series 1/0 memory address

NJ-series device variables for CJ-series Unit

Word address

Bit

Variable name

CJ-series function name

Dm+8

0to 15

* RefOutAreaOffset

First word in OUT data area

® D m + 9 (OUT Data Area Size)

CJ-series 1/0 memory address

NJ-series device variables for CJ-series Unit

Word address

Bit

Variable name

CJ-series function name

Dm+9

0to 15

*_RefOutAreaSize

OUT data area size

® D m + 10 (IN Data Area Type)

CJ-series 1/0 memory address

NJ-series device variables for CJ-series Unit

Word address

Bit

Variable name

CJ-series function name

Dm+10

Oto7

*_ReflnAreaType

IN data area type

® D m + 11 (First Word In IN Data Area)

CJ-series I/0 memory address

NJ-series device variables for CJ-series Unit

Word address Bit Variable name CJ-series function name
Dm+ 11 0to 15 * ReflnAreaOffset First word in IN data area
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® D m + 12 (IN Data Area Size)

CJ-series /0 memory address NJ-series device variables for CJ-series Unit
Word address Bit Variable name CJ-series function name
Dm+12 0to15 * ReflnAreaSize IN data area size

(seu8s Mo 40 PN) HUN NdHD @Y3 uo Buipuadag suonoung ajqejieAy ul sasuatayld -V

welboid 1esn wouy Buisseosy Ul seoualteylq Z-v-v
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A-5 CoE Objects

This section explains the CoE objects that are implemented by the EtherCAT Slave Unit.

A-5-1 Object Dictionary Area

The CAN application protocol over EtherCAT (CoE) is based on the object dictionary for the CAN appli-

cation protocol.

All objects are assigned 4-digit hexadecimal indexes. The objects are structured in the following areas.

Indexes Area

Description

0000 to OFFF hex | Data Type Area

This area contains the data type definitions.

1000 to 1FFF hex | CoE Communications Area

The objects in this area are defined for use by all servers
that perform specialized communications.

» PDO mapping objects

2000 to 2FFF hex | Manufacturer-specific Area 1

The objects in this area are defined for all OMRON prod-
ucts.

3000 to 5FFF hex | Manufacturer-specific Area 2

The objects in this area are defined for the EtherCAT Slave
Unit.

6000 to 9FFF hex | Device Profile Area

The objects in this area are defined by the CiA401 Generic
I/O Module Device Profile (a profile that specifies the CAN
application protocol interface for devices with digital 1/0 and
analog 1/0).

A000 to FFFF hex | Reserved Area

This area is reserved for future use.

A-5-2 Data Type

The following data types are used in this profile.

Data type Abbreviation Size Range of values
Unsigned8 us 1 byte 0 to 255
Unsigned16 u16 2 bytes 0 to 65,535
Unsigned32 u32 4 bytes 0 to 4,294,967,295
Visible String VS -— -—

A-5-3  Format of Objects

The following table describes objects with the following format.

Index | SuPIn- . . Data . PDO Complete
(hex) dex Object name Default Data range Unit attri- Size Access mapping access
(hex) bute
<Index> | <Subin- | <Object name> | <Default <Data range> | <Unit> | <Data | <Size> | <Access> | <Possi- <Possi-
dex> setting> attri- ble/Not ble/Not pos-
bute> possible> | sible>
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Iltems with the <> brackets are replaced with data. Each item has the following meaning.

Item Description
Index This is the index of the object that is expressed as a four-digit hexadecimal number.
Subindex This is the subindex of the object that is expressed as a two-digit hexadecimal number.
Object name This is the name of the object. For a subindex, this is the name of the subindex.
Default This is the value that is set when the product is shipped from the factory.
Data range For a read-only (RO) object, this is the range of the data that you can read. For a

read/write (RW) object, this is the setting range of the data.

Unit The unit is the physical units.

Data attribute

This is the timing when changes to writable objects are enabled.

* A: Enabled at all times

» B: When moving from Pre-Operational state to Safe-Operational state
+ C: When moving from Pre-Operational state to Init state

* R: When the power supply is reset or the Unit is restarted

+ ---: Write-prohibited

Size This is the size of the object in bytes.

This data indicates if the object is read-only or read/write.
* RO: Read only

* RW: Read/write

This indicates if you can map the object to a PDO.

Access

PDO mapping
Complete access ! This indicates whether the object allows complete access.

*1. Complete access is used to read and write to a batch of objects. It allows you to read or write to all subindexes
of an object.

s)08[qO 309 G-V

A-5-4 Communication Objects

. . . . . >
The indexes from 1000 to 1018 hex are for communication objects for the EtherCAT Slave Unit. &
D
O
s
Subin- Data 3
I(r;ii))( dex Object name Default Data range Unit | attri- | Size | Access m:Dci)n C:(r::zlseste 5
(hex) bute pping 8
1000 - Device Type 00000000 00000000 hex | --- - 4 byte | RO 1000 Not possible S
hex (U32) Q
.c_g
+ This object stores the device profile number that the Slave uses. @
Subin- Data
I(T]ii))( dex Object name Default Data range Unit | attri- | Size | Access m:D?n C:cn::zlseste
(hex) bute pping
1008 - Manufacturer CJ1W-ECT | CJIW-ECT21 | --- - 20 RO Not possi- | Not possible
Device Name 21 (padded | (padded with byte ble
with 10 10 spaces, (VS)
spaces, character 20
character hex)
20 hex)
 This object provides the model of the EtherCAT Slave Unit in ASCII code.
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Index | SuPin- Data PDO Complete
(hex) dex Object name Default Data range Unit | attri- | Size | Access mabpin acczss
(hex) bute pping
1009 -—- Manufacturer “A* (padded “A" (padded -—- --- 20 RO Not possi- | Not possi-
Hardware Version | with 19 with 19 byte ble ble
spaces, char- | spaces, char- (VS)
acter 20 hex) | acter 20 hex)
 This object provides the hardware version of the EtherCAT Slave Unit in ASCII code.
Subin- Data
I(T::i))( dex Object name Default Data range Unit | attri- | Size | Access m:Dci)n C:;::Iseste
(hex) bute pping
100A - Manufacturer “V1.00“ (pad- | “V1.00" (pad- | --- - 20 RO Not possi- | Not possi-
Software Version | ded with 15 ded with 15 byte ble ble
spaces, char- | spaces, char- (VS)
acter 20 hex) | acter 20 hex)
 This object provides the software version of the EtherCAT Slave Unit in ASCII code. Start with”V” (56
hex), and delimit three characters of ASCII codes with a period (2E hex), e.g. “V1.00". If it is com-
posed of plural modules, delimit them with a space (20 hex) and return the version in 20 bytes or
shorter which is filled from the head, e.g. “V1.00 V1.02 V1.01".
Subin- Data
I(:ii))( dex Object name Default Data range Unit | attri- | Size | Access m:Dci)n C:(r::;ealseste
(hex) bute pping
1018 Identity Object Possible
00 Number of entries | 04 hex 04 hex -—- -—- 1byte | RO Not possi- | ---
(U8) ble
01 Vendor ID 00000083 | 00000083 hex | --- 4 RO Not possi- | ---
hex bytes ble
(U32)
02 Product Code 000000BA | OO0O000BA hex | --- - 4 RO Not possi- | ---
hex bytes ble
(U32)
03 Revision Number | 00010000 00010000 hex | --- --- 4 RO Not possi- | ---
hex bytes ble
(U32)
04 Serial Number Every slave | 00000000 to - - 4 RO Not possi- | ---
has a FFFFFFFF hex bytes ble
unique (U32)
number

This object provides information on the EtherCAT Slave Unit.
» Subindex 01 hex provides the vendor’s ID.
+ Subindex 02 hex provides the value that is assigned to the EtherCAT Slave Unit.
» Subindex 03 hex provides the revision number of the EtherCAT Slave Unit.
Bits 16 to 31: These bits provide the major revision number of the EtherCAT Slave Unit.

Bits 0 to 15: These bits provide the minor revision number of the EtherCAT Slave Unit.

» Subindex 04 hex provides the serial number of the EtherCAT Slave Unit. This is a unique value for
each product.
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A-5-5 PDO Mapping Objects

The PDO mapping objects for the EtherCAT Slave Unit are listed in the following table.

Index (hex) Description
1700 to 1703 Receive PDO mappings
1B00 to 1B03 Transmit PDO mappings

Subindexes 01 hex and on give the mapped application object information.

31 16 15 8 7 0

Index Subindex Bit length

MSB LSB

Bits 16 to 31: Index of the assigned object
Bits 8 to 15: Subindex of the assigned object
Bits 0 to 7: Bit length of the assigned object (i.e., a bit length of 32 bits is given as 20 hex)

I Receive PDO Mapping Objects for the EtherCAT Slave Unit %
o
The indexes from 1700 to 1703 hex are for receive PDO mapping objects for the EtherCAT Slave Unit. m
2
=2
a
Subin- Data J
I(T‘ii))( dex Object name Default Data range Unit | attri- | Size | Access m:D?n C:;I::Iseste
(hex) bute pping
1700 - 257th receive - - - - - - - Possible
PDO Mapping
0 Number of 19 hex 19 hex - -—- 1byte | RO Not possi- | --- >
objects in this (U8) ble )
PDO z
1 1st Output Object | 70000110 70000110 hex | --- - 4byte | RO Not possi- | --- 8
to be mapped hex (U32) ble §
2 2nd Output 70000210 70000210 hex | --- - 4byte | RO Not possi- | --- 3
Object to be hex (U32) ble 3
mapped o
=3
Sub indexes 3 to 18 e
19 25th Output 70001910 70001910 hex | --- --- 4 byte | RO Not possi- | --- ’
Obiject to be hex (U32) ble
mapped

» These objects store the RxPDO entries.
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Index | SuPin- Data PDO Complete
(hex) dex Object name Default Data range Unit | attri- | Size | Access manpin acc’e)ss
(hex) bute pping
1701 - 258th receive - -—- -—- -—- -—- - -—- Possible
PDO Mapping
0 Number of 32 hex 32 hex -—- -—- 1byte | RO Not possi- | ---
objects in this (U8) ble
PDO
1 1st Output Object | 70000110 70000110 hex | --- - 4 byte | RO Not possi- | ---
to be mapped hex (U32) ble
2 2nd Output 70000210 70000210 hex | --- --- 4 byte | RO Not possi- | ---
Object to be hex (U32) ble
mapped
Sub indexes 03 to 31
32 50th Output 70003210 70003210 hex | --- - 4 byte | RO Not possi- | ---
Object to be hex (U32) ble
mapped
» These objects store the RxPDO entries.
Subin- Data
I(T‘:i))( dex Object name Default Data range Unit | attri- | Size | Access m:D(i)n C::;zlseste
(hex) bute pping
1702 - 259th receive - - - - - - - Possible
PDO Mapping
00 Number of 64 hex 64 hex - --- 1byte | RO Not possi- | ---
objects in this (U8) ble
PDO
01 1st Output Object | 70000110 70000110 hex | --- - 4 byte | RO Not possi- | ---
to be mapped hex (U32) ble
02 2nd Output 70000210 70000210 hex | --- - 4 byte | RO Not possi- | ---
Object to be hex (U32) ble
mapped
Sub indexes 03 to 63
64 100th Output 70006410 70006410 hex | --- - 4 byte | RO Not possi- | ---
Object to be hex (U32) ble
mapped
» These objects store the RxPDO entries.
Subin- Data
I(T‘:i))( dex Object name Default Data range Unit | attri- | Size | Access m:D(i)n C::;zlseste
(hex) bute pping
1703 - 260th receive - - - - - - - Possible
PDO Mapping
00 Number of C8 hex C8 hex --- --- 1byte | RO Not possi- | ---
objects in this (U8) ble
PDO
01 1st Output Object | 70000110 70000110 hex | --- - 4 byte | RO Not possi- | ---
to be mapped hex (U32) ble
02 2nd Output 70000210 70000210 hex | --- - 4 byte | RO Not possi- | ---
Object to be hex (U32) ble
mapped
Sub indexes 03 to C7
Cc8 200th Output 7000C810 | 7000C810 hex | --- - 4 byte | RO Not possi- | ---
Object to be hex (U32) ble
mapped

» These objects store the RxPDO entries.
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I Transmit PDO Mapping Objects for the EtherCAT Slave Unit

The indexes from 1B00 to 1B03 hex are for transmit PDO mapping objects for the EtherCAT Slave Unit.

Index | SuPin- Data PDO | Complete
(hex) dex Object name Default Data range Unit | attri- | Size | Access maboin acczss
(hex) bute pping
1B00 257th transmit Possible
PDO Mapping
00 Number of 19 hex 19 hex - - 1byte | RO Not possi- | ---
objects in this (us) ble
PDO
01 1st Input Object 60000110 60000110 hex | --- - 4 byte | RO Not possi- | ---
to be mapped hex (U32) ble
02 2nd Input Object | 60000210 60000210 hex | --- - 4 byte | RO Not possi- | ---
to be mapped hex (U32) ble
Sub indexes 03 to 18
19 25th Input Object | 60001910 60001910 hex | --- 4 byte | RO Not possi- | -
to be mapped hex (U32) ble
» These objects store the TxPDO entries.
»
Subin- Data o
Index dex Object name Default Data range Unit | attri- | Size | Access PD(.) Complete 9
(hex) mapping access m
(hex) bute o
1B01 258th transmit Possible -g-
PDO Mapping ;’,.’.
00 Number of 32 hex 32 hex --- --- 1byte | RO Not possi- | ---
objects in this (us) ble
PDO
01 1st Input Object 60000110 60000110 hex | --- - 4 byte | RO Not possi- | ---
to be mapped hex (U32) ble
02 2nd Input Object | 60000210 60000210 hex | --- -—- 4 byte | RO Not possi- | --- i
to be mapped hex (U32) ble o
Sub indexes 03 to 31 §
32 50th Input Object | 60003210 60003210 hex | --- - 4 byte | RO Not possi- | --- =
to be mapped hex (U32) ble §
2
. . «Q
» These objects store the TxPDO entries. o
O
S
Q
2]
Subin- Data
I(T‘ii))( dex Object name Default Data range Unit | attri- | Size | Access m:D?n C:z:lseste
(hex) bute pping
1B02 259th transmit Possible
PDO Mapping
00 Number of 64 hex 64 hex - - 1byte | RO Not possi- | ---
objects in this (U8) ble
PDO
01 1st Input Object 60000110 60000110 hex | --- --- 4 byte | RO Not possi- | -
to be mapped hex (U32) ble
02 2nd Input Object | 60000210 60000210 hex | --- 4 byte | RO Not possi- | ---
to be mapped hex (U32) ble
Sub indexes 03 to 63
64 100th Input 60006410 60006410 hex | --- --- 4 byte | RO Not possi- | ---
Object to be hex (U32) ble
mapped

CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542) A-27



Appendices

» These objects store the TxPDO entries.

Index | Subin- Data PDO Complete
(hex) dex Object name Default Data range Unit | attri- | Size | Access manppin acc’e)ss
(hex) bute pping
1B03 260th transmit - Possible
PDO Mapping
00 Number of C8 hex C8 hex --- --- 1byte | RO Not possi- | ---
objects in this (U8) ble
PDO
01 1st Input Object 60000110 60000110 hex | --- - 4 byte | RO Not possi- | ---
to be mapped hex (U32) ble
02 2nd Input Object | 60000210 60000210 hex | --- - 4 byte | RO Not possi- | ---
to be mapped hex (U32) ble
Sub indexes 03 to C7
Cc8 200th Input 6000C810 | 6000C810 hex | --- - 4 byte | RO Not possi- | ---
Object to be hex (U32) ble
mapped
+ These objects store the TxPDO entries.
A-5-6 Sync Manager Communication Objects
The EtherCAT communications memory is set with objects 1C00 to 1C13 hex
Subin- Data
I(T::)( dex Object name Default Data range Unit | attri- | Size | Access m:D(i)n C::::zlseste
(hex) bute pping
1C00 - Sync Manager - - - - - - - Possible
Communication
Type
00 Number of entries | 04 hex 04 hex - - 1byte | RO Not possi- | ---
(U8) ble
01 Communication 01 hex 01 hex - - 1byte | RO Not possi- | ---
Type Sync Man- (U8) ble
ager 0
02 Communication 02 hex 02 hex - - 1byte | RO Not possi- | ---
Type Sync Man- (U8) ble
ager 1
03 Communication 03 hex 03 hex --- -—- 1byte | RO Not possi- | ---
Type Sync Man- (U8) ble
ager 2
04 Communication 04 hex 04 hex - - 1byte | RO Not possi- | ---
Type Sync Man- (U8) ble
ager 3

» The Sync Managers are set as follows:
SMO: Mailbox receive (EtherCAT master to an EtherCAT Slave Unit)
SM1: Mailbox send (EtherCAT Slave Unit to EtherCAT master)
SM2: Process data output (EtherCAT master to EtherCAT Slave Unit)
SM3: Process data input (EtherCAT Slave Unit to EtherCAT master)
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Index | Subin- Data PDO Complete
(hex) dex Object name Default Data range Unit | attri- | Size | Access maopin achSs
(hex) bute pping
1C10 - Sync Manager0 | --- - -—- -- -—- -—- - Possible
PDO Assignment
00 Number of 00 hex 00 hex -—- -—- 1byte | RO Not possi- | ---
assigned PDO (U8) ble
 This object provides the number of PDO mappings that are used by Sync Manager 0.
* The Mailbox Receive Sync Manager does not have any PDOs.
Subin- Data
I(?ii))( dex Object name Default Data range Unit | attri- | Size | Access m:Dci)n C:;zlseste
(hex) bute pping
1C11 - Sync Manager 1 -—- - -—- -- -—- -—- - Possible
PDO Assignment
00 Number of 00 hex 00 hex -—- -—- 1byte | RO Not possi- | ---
assigned PDO (us) ble
» This object provides the number of PDO mappings that are used by Sync Manager 1.
* The Mailbox Transmit Sync Manager does not have any PDOs.
Subin- Data
I(Tii))( dex Object name Default Data range Unit | attri- | Size | Access m:Dci)n C:(r::zlseste
(hex) bute pping
1C12 - Sync Manager2 | --- - -—- -—- -—- -—- - Possible
PDO Assignment
00 Number of 00 hex 00 to 01 hex -—- -—- 1byte | RO Not possi- | ---
assigned (us) ble
RxPDOs
01 1st PDO Map- 0000 hex 0000 hex, 2byte | RO Not possi- | ---
ping object index 1700 to 1703 (u1e) ble
of assigned hex
RxPDO
» This object provides the receive PDO that is used by Sync Manager 2.
Subin- Data
I(T‘:i))( dex Object name Default Data range Unit | attri- | Size | Access m:D?n c::::zl:ste
(hex) bute pping
1C13 - Sync Manager 3 | --- - - -- -—- -—- - Possible
PDO Assignment
00 Number of 00 hex 00 to 01 hex - - 1byte | RO Not possi- | ---
assigned TxP- (U8) ble
DOs
01 1st PDO Map- 0000 hex 0000 hex, - - 2byte | RO Not possi- | ---
ping object index 1B00 to 1B03 (U16) ble
of assigned hex
TxPDO
+ This object provides the transmit PDO that is used by the Sync Manager 3.
CJ-series EtherCAT Slave Units Operation Manual for NJ-series CPU Unit (W542) A -29

s)08[qO 309 G-V

s109[qO uonedIuNWWoY Jebeuel SUAS 9-G-Y




Appendices

Index | Subin- L] PDO Complete
(hex) dex Object name Default Data range Unit | attri- | Size | Access manpin achSs
(hex) bute pping
1C32 -—- Sync Manager 2 | --- -—- -—- -- -—- - -—- Possible
Synchronization
00 Number of Syn- 20 hex 20 hex -—- -—- 1byte | RO Not possi- | ---
chronization (U8) ble
Parameters
01 Synchronization 0000 hex 0000 hex - - 2 byte | RW Not possi- | ---
Type (U16) ble
02 Cycle Time 00000000 00000000 hex | ns - 4 byte | RO Not possi- | ---
hex (U32) ble
04 Synchronization 0001 hex 0001 hex - - 2 byte | RO Not possi- | ---
Types supported (u1e) ble
05 Minimum Cycle 00000000 00000000 hex | ns - 4 byte | RO Not possi- | ---
Time hex (U32) ble
» This object provides the specifications of the EtherCAT communications mode for Sync Manager 2.
» Subindex 01 hex provides the EtherCAT communications mode for Sync Manager 2 of the EtherCAT
Slave Unit.
0000 hex: Free-Run Mode
» Subindex 02 hex provides the cycle time. In Free-Run Mode, the time between two local timer events
is provided.
» Subindex 04 hex provides the type of synchronization that is supported by the EtherCAT Slave Unit.
» Subindex 05 hex provides the minimum cycle time that is supported by the EtherCAT Slave Unit.
Subin- Data
I(r;‘:i); dex Object name Default Data range Unit | attri- | Size | Access m:D?n C:‘r:llzlseste
(hex) bute pping
1C33 -—- Sync Manager 3 | --- -—- -—- -- -—- - -—- Possible
Synchronization
00 Number of Syn- 20 hex 20 hex -—- -—- 1 byte | RO Not possi- | ---
chronization (U8) ble
Parameters
01 Synchronization 0000 hex 0000 hex - -—- 2 byte | RW Not possi- | ---
Type (u1e) ble
02 Cycle Time 00000000 00000000 hex | ns - 4 byte | RO Not possi- | ---
hex (U32) ble
04 Synchronization 0001 hex 0001 hex - --- 2 byte | RO Not possi- | ---
Types supported (u1e) ble
05 Minimum Cycle 00000000 00000000 hex | ns - 4 byte | RO Not possi- | ---
Time hex (U32) ble
+ This object provides the specifications of the EtherCAT communications mode for Sync Manager 3.
» Subindex 01 hex provides the EtherCAT communications mode for Sync Manager 3 of the EtherCAT
Slave Unit.
0000 hex: Free-Run Mode
« Subindex 02 hex provides the cycle time. In Free-Run Mode, the time between two local timer events
is provided.
» Subindex 04 hex provides the type of synchronization that is supported by the EtherCAT Slave Unit.
» Subindex 05 hex provides the minimum cycle time that is supported by the EtherCAT Slave Unit.
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A-5-7 Device Profile Area

The device profile area for the EtherCAT Slave Unit is listed below.

Index (hex) PDO mapping
6000 I/O Input Data Area
7000 I/O Output Data Area

I /O Input Data Area

This object does not allow complete access.

The reading and writing specifications for this object are listed below.
+ If the object is mapped to a PDO, reading and writing are not allowed.

+ If the object is not mapped to a PDO, reading and writing depend on the communications control sta-
tus. The specifications are given in the following table.

Status Specification
Pre-Operational Reading and writing are not allowed.
Safe-Operational Reading is allowed and writing is not allowed.
Operational
Subin- Data
I(T‘ii))( dex Object name Default Data range Unit | attri- | Size | Access m:D?n C:zzlseste
(hex) bute pping
6000 I/O Input Data Not possible
Area
00 Number of entries | C8 hex C8 hex --- - 1byte | RO Not possi- | ---
(U8) ble
01 Input001 0000 hex 0000 to FFFF | --- - 2byte | RO Possible -
hex (U16)
Sub indexes 2 to C7
Cc8 Input200 0000 hex 0000 to FFFF | --- --- 2 byte | RO Possible -
hex (U16)

I /0 Output Data Area

This object does not allow complete access.

The reading and writing specifications for this object are listed below.
+ If the object is mapped to a PDO, reading and writing are not allowed.

+ If the object is not mapped to a PDO, reading and writing depend on the communications control sta-
tus. The specifications are given in the following table.

Status Specification
Pre-Operational Reading and writing are not allowed.
Safe-Operational Reading is allowed and writing is not allowed.
Operational Reading and writing are allowed.
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Index | SuPin- Data PDO Complete
(hex) dex Object name Default Data range Unit | attri- | Size | Access manpin acc’e)ss
(hex) bute pping
7000 - 1/0 Output Data - - - - - - - Not possible
Area
00 Number of entries | C8 hex C8 hex -—- -—- 1byte | RO Not possi- | ---
(Us) ble
01 Output001 0000 hex 0000 to FFFF | --- A 2byte | RW Possible
hex (U16)
Sub indexes 2 to C7
C8 Output200 0000 hex 0000 to FFFF | -—- A 2byte | RW Possible
hex (U16)
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The following table shows the relationship between the unit version of the EtherCAT Slave Unit, the unit
version of the CPU Unit and the version of the Sysmac Studio.

Refer to version-related information on the CPU Unit for corresponding versions when using CPU Unit
versions and Sysmac Studio versions that are later or higher than the corresponding versions given in

the following table.

Model number of Eth-

- - - - *
Corresponding unit version/version

1

erCAT Slave Unit Unit version Unit version of Sysmac Studio ver-
NJ-series CPU Unit sion
CJ1W-ECT21 Ver. 1.0 Ver. 1.10 or later Ver. 1.13 or higher

*1. Some Units do not have all of the versions given in the above table. If a Unit does not have the spec-
ified version, support is provided by the oldest available version after the specified version. Refer to
the user’'s manuals for the specific Units for the relation between models and versions.
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