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Introduction

Introduction

Thank you for purchasing an NY-series IPC Machine Controller Industrial Panel PC / Industrial Box PC.

This manual provides a collective term of Industrial Panel PC and Industrial Box PC which are applica-
ble products as the NY-series Industrial PC. This manual also provides the range of devices that are
directly controlled by the Controller functions embedded the Real-Time OS in the NY-series Industrial
PC as the Controller.

This manual contains information that is necessary to use the NY-series Controller. Please read this
manual and make sure you understand the functionality and performance of the NY-series Controller
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 products.
* NY-series IPC Machine Controller Industrial Panel PC
* NY532-15001
* NY532-1400
* NY532-13001
* NY532-5400

* NY-series IPC Machine Controller Industrial Box PC
« NY512-1500
* NY512-1400
« NY512-13001

Part of the specifications and restrictions for the Industrial PC are given in other manuals. Refer to Rel-
evant Manuals on page 2 and Related Manuals on page 35.
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Relevant Manuals

Relevant Manuals

The following table provides the relevant manuals for the NY-series Controller.

Read all of the manuals that are relevant to your system configuration and application before you use
the NY-series Controller.

Most operations are performed from the Sysmac Studio Automation Software. Refer to the Sysmac Stu-
dio Version 1 Operation Manual (Cat. No. W504) for information on the Sysmac Studio.
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Introduction to NY-series Panel PCs ©)
Introduction to NY-series Box PCs O
Setting devices and hardware
Using motion control o o O
Using EtherCAT O
Using EtherNet/IP O
Making setup*1
Making initial settings )
Preparing to use Controllers
Software settings
Using motion control O
Using EtherCAT o O
Using EtherNet/IP O
Using numerical control O
Writing the user program
Using motion control O O
Using EtherCAT o o O
Using EtherNet/IP O
Using numerical control O
Programming error processing O
Testing operation and debugging
Using motion control O
Using EtherCAT O O
Using EtherNet/IP O
Using numerical control O
Learning about error management and o
corrections 2
Maintenance
Using motion control o o O
Using EtherCAT @)
Using EtherNet/IP O
*1 Refer to the NY-series Industrial Panel PC / Industrial Box PC Setup User's Manual (Cat. No. W568) for how to set up and
how to use the utilities on Windows.
*2 Refer to the NY-series Troubleshooting Manual (Cat. No. W564) for the error management concepts and the error items.
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Manual Structure

Manual Structure

Some of the descriptions of functions in this manual are common to NJ/NX-series. Therefore, note the
following conditions.
* The same function names are used for the common functions of the NJ/NX/NY-series. If the term

“CPU Unit” is included in the function names, such as the CPU Unit names, CPU Unit write protection

and other functions, it indicates the “Controller” in the NY-series.

* The “CPU Unit” that is described in a list of function specifications in this manual also indicates the
“Controller” in the NY-series.

Page Structure

The following page structure is used in this manual.

Level 2 heading——

Level 3 heading ———

A step in a procedure—
Indicates a procedure.

- 4-3

4-31

Mounting Units

4 Installation and Wiring

Connecting Controller Components

The Units that make up an NY-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.

1 Join the Units so that the connectors fit exactly.

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.

if i
[_l for Correct Use

Special information

Icons indicate
precautions, additional
information, or reference
information.

®uEe

Manual name

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

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, I/O Units, Special /0
Units, and CPU Bus Units must be completely locked (until they click into place) after connecting

the adjacent Unit connectors.
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Level 1 heading
Level 2 heading
~ Level 3 heading

Gives the current
headings.

— Page tab

Gives the number

of the main section.
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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.

ll/l Precautions for Correct Use
Precautions on what to do and what not to do to ensure proper operation and performance.

gAdditional Information
Additional information to read as required.
This information is provided to increase understanding or make operation easier.

Version Information
Information on differences in specifications and functionality for Controller 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 Controller
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.
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Sections in this Manual

Sections in this Manual

Introduction to
NY-series Controllers

NY-series Controller
Operation

I/O Ports, Slave
Configuration, and
Unit Configuration

Controller Setup

Designing Tasks

Communications Setup

Example of Actual
Application Procedures

Appendices

Index

Programming

Actual Operation

Checking Operation and

[e——

Controller Functions

Backup Functions

ojof~Jofofafofnd -
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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.

I 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.
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Terms and Conditions Agreement

Application Considerations

| 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

16

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of an
NY-series Controller. 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.

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

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

Precautions for Safe Use

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

&l Precautions for Correct Use
Indicates precautions on what to do and what not to do to ensure proper operation and performance.
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Symbols

Safety Precautions

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.

o> D> o

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 high temperatures.
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Safety Precautions

Warnings

/\ WARNING

I Disassembly and Dropping

Do not attempt to disassemble, repair, or modify the product in any way.
Doing so may result in malfunction or fire.

@

I Installation

Always connect to a ground of 100 Q or less when installing the products.

Ensure that installation and post-installation checks of the product are per-
formed by personnel in charge who possess a thorough understanding of the
machinery to be installed.

I Fail-safe Measures

Provide safety measures in external circuits to ensure safety in the system if
an abnormality occurs due to malfunction of the product or due to other
external factors affecting operation. Not doing so may result in serious acci-
dents due to incorrect operation.

Emergency stop circuits, interlock circuit, limit circuits, and similar safety
measures must be provided in external control circuits.
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Safety Precautions

The CPU Unit will turn OFF all outputs from Output Units in the following
cases. The slaves will operate according to the settings in the slaves.

« If an error occurs in the power supply
+ If a CPU watchdog timer error or CPU reset occurs
+ If a major fault level Controller error occurs

» While the product is on standby until RUN mode is entered after the power
is turned ON

+ If a system initialization error occurs

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

If external power supplies for slaves or other devices are overloaded or
short-circuited, the voltage will drop, outputs will turn OFF, and the system
may be unable to read inputs. Provide external safety measures in controls
with monitoring of external power supply voltage as required so that the sys-
tem operates safely in such a case.

Unintended behavior may occur when an error occurs in internal memory of
the product. As a countermeasure for such problems, external safety mea-
sures must be provided to ensure safe operation of the system.

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 1/O communications.

If there is interference in remote 1/0O communications or if a major fault level
error occurs, output status will depend on the products that are used.

Confirm the operation that will occur when there is interference in communi-
cations or a major fault level error, and implement safety measures. Adjust all
of the settings in the slaves and Units.

The use of an uninterruptible power supply (UPS) allows normal operation to
continue even if a momentary power failure occurs, possibly resulting in the
reception of an erroneous signal from an external device affected by the
momentary power failure. Take external fail-safe measures. Where neces-
sary, monitor the power supply voltage on the system for external devices
and use it as an interlock condition.

Do not use the input functions of the touchscreen in applications that involve
human life, in applications that may result in serious injury, or for emergency
stop switches.

VOOSee® @
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Safety Precautions

I Downloading

Always confirm safety at the destination before you transfer a user program,
configuration data, setup data, or device variables from the Sysmac studio.
The devices or machines may perform unexpected operation regardless of
the operating mode of the product.

I Actual Operation

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

Security setting adjustments should only be performed by the engineer in
charge that possesses a thorough understanding of the security settings.
Selecting non-recommended security settings can put your system at risk.

Changing BIOS information is only allowed for the engineer in charge who
possesses a thorough understanding of the BIOS settings because it can
change the behavior of the product.

Water or other liquid present on the touchscreen surface may create false
touch behavior and unexpected operation. Wipe away the liquid on the
touchscreen before operation.

eSS &
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Cautions

/\ Caution

I Installation

Safety Precautions

When installing or removing a PCle card, ensure to grip the Card Clip on the
sides to prevent contact with the sharp edges of the sheet metal frame tab.
Injury may result.

I Wiring

The product has an internal non-isolated DC power supply. Circuit ground
(OVDC) and frame ground are connected together. When connecting a non-
isolated device or a non-isolated interface to the product, take appropriate
actions to avoid communication failures or damage to the mentioned ports.

Industrial PC Platform Product Non-isolated
Device

24VDC

Q _ Non-isolated
Interface

rl

T
—

}

—

Never ground the 24 VDC side of the power supply. This may cause a short
circuit.

] 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

22

I Disassembly, Dropping, Mounting, Installation and Storage

Do not drop the product or subject it to abnormal vibration or shock. Doing so may result in product
malfunction or burning.

When unpacking, check carefully for any external scratches or other damages. Also, shake the prod-
uct gently and check for any abnormal sound.

Always use the devices specified in the relevant manual.

Always install equipment that is included in the product specifications. Not doing so may result in fail-
ure or malfunction.

Install the product in the correct orientation and temperature according to the specifications in the
manual to prevent overheating. Not doing so may result in malfunction.

When connecting peripheral devices to the product, ensure sufficient countermeasures against noise
and static electricity during installation of the peripheral devices.

The product must be installed in a control panel.

The mounting panel must be between 1.6 and 6.0 mm thick. Tighten the Mounting Brackets evenly to
a torque of 0.6 Nm to maintain water and dust resistance. If the tightening torque exceeds the speci-
fied value, or the tightening is not even, deformation of the front panel may occur. Additionally, make
sure the panel is not dirty or warped and that it is strong enough to hold the product.

Do not let metal particles enter the product when preparing the panel. Do not allow wire clippings,
shavings, or other foreign material to enter any product. Otherwise, the product burning, failure, or
malfunction may occur. Cover the product or take other suitable countermeasures, especially during
wiring work.

I Wiring

Follow the instructions in the manual to correctly perform connector wiring and insertion. Double-
check all wiring and connector insertion before turning ON the power supply.

Always ensure connectors, cables, PCle Cards and Storage devices are completely locked in place
to prevent accidental disconnection.

Before you connect a computer to the product, 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 on the product. A difference in electrical potential between
the computer and the product may cause failure or malfunction.

Do not bend or pull the cables beyond normal limit.
Do not place heavy objects on top of the cables or other wiring lines. Doing so may break the cables.

Always use power supply wires with sufficient wire diameters to prevent voltage drop and burning.
Make sure that the current capacity of the wire is sufficient. Otherwise, excessive heat may be gener-
ated. When cross-wiring terminals, the total current for all the terminals will flow in the wire. When
wiring cross-overs, make sure that the current capacity of each of the wires is not exceeded.

Be sure that all mounting bracket screws and cable connector screws are tightened to the torque
specified in the relevant manuals. The loose screws may result in fire or malfunction.

Use crimp terminals for wiring.
Use a power cable with a conductor cross-section of 0.2mm? to 2.5mm?. Remove 7 mm of sheath
before connecting the wires.
Observe the following precautions to prevent broken wires.
* When you remove the sheath, be careful not to damage the conductor.
» Connect the conductor without twisting the wires.
Do not weld the conductors. Doing so may cause the wires to break with vibration.
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Precautions for Safe Use

I Task Design

If the following variables are specified for a condition expression when the execution condition is a
condition expression for a variable, event tasks may not be executed when conditions are met or
event tasks may be executed when conditions are not met.

» Structure members whose data size is 16 bits or more, except for system-defined variables for
motion control

» Array elements whose data size is 16 bits or more

For information on event task execution conditions, refer to the NY-series Industrial Panel PC / Indus-
trial Box PC Software User's Manual (Cat. No. W558).

I Power Supply Design and Turning ON/OFF the Power Supply

Always use a power supply that provides power within the rated range.

Use a DC power supply with a slight voltage fluctuation that will provide a stable output even if the
input is momentarily interrupted for 10 ms. Use a DC power supply with reinforced insulation or dou-
ble insulation. The rated power supply voltage is 24 VDC with an allowable range of 19.2 to 28.8
VDC.

Do not perform a dielectric strength test.

Always use the recommended uninterruptable power supply (UPS) to prevent data loss and other
system file integrity issues caused by unexpected power interruption. Back up the system files in the
planned way to prevent data loss and other system file integrity issues caused by incorrect operation.

Use an Omron S8BA UPS with the correct revision number to prevent improper system shutdown.

It takes up to approximately 10 to 20 s to enter RUN mode after the power is turned ON. The outputs
during this time behave according to the slave or Output Unit specifications. Implement fail-safe cir-
cuits so that external devices do not operate incorrectly.

Power ON after the DVI cable is connected between the product and an external monitor.

Always check the power supply and power connections before applying power. Incorrect power con-
nections can damage the product or cause burning.

Do not turn ON the power supply to the product when a part of a human body or a conductive object
is touching the surface of the touchscreen. Doing so will cause the touchscreen functionality to be
disabled. Remove the conductive object and cycle the power supply to restore the touchscreen func-
tionality.
Always turn OFF the power supply to system before you attempt any of the following.

* Inserting or removing PCle cards

» Connecting cables

» Wiring the system

» Connecting or disconnecting the connectors

» Replacing or removing the HDD/SSD.

* Replace the Battery

* Replace the Fan Unit

I Actual Operation

Choose a OS password that is not obvious to prevent unauthorized access.
Remember the OS user name and password. The product is inaccessible without it.

Before operating the system, please make sure the appropriate software is installed and configured.
Doing so may prevent unexpected operation.

Install all updates and ensure the browser stays up-to-date.
Install all updates and ensure the firewall stays up-to-date.
Make sure that your OS environment is protected against malicious software and viruses.
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Install all updates and ensure virus definitions stay up-to-date.
Do not remove the fan cover while the power is ON. Contact with the rotating fan may result in injury.

Virtual memory settings can affect the performance of the system. Disable the paging file after instal-
lation of applications or updates.

Correctly perform wiring and setting, and ensure that the shutdown by the UPS can be executed.

Always create a Rescue Disk using the Rescue Disk Utility and restore to recover the HDD/SSD con-
figuration if necessary.

I Operation

Confirm that no adverse effect will occur in the system before you attempt any of following.
» Changing the operating mode of the product (including changing the setting of the Startup Mode)
» Changing the user program or settings
» Changing set values or present values
» Forced refreshing
Do not carry out the following operations when accessing a USB device or an SD Memory Card.
» Turn OFF the power supply of the product.
» Press the Power Button of the product.
* Remove a USB device or SD memory card.

If two different function modules are used together, such as when you see PCle connected board 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 Output Unit specifications if a partial fault level error occurs
in one of the function modules.

Do not attempt to remove or touch the fan unit while the product is powered ON or immediately after
the power supply is turned OFF. If you attempt to replace the fan unit then, there is a risk of personal
injury due to hot or rotating parts.

Press the power button for several seconds to force the product shutdown. Always back up files in
the planned way to prevent data loss or system file corruption.

Do not touch any product housing when power is being supplied or immediately after the power sup-
ply is turned OFF. Doing so may result in burn injury.

Confirm the safety of the system before using the touch panel.

Signals from the touchscreen may not be entered if the touchscreen is pressed consecutively at high
speed. Only move on to the next operation after confirming that the product has detected the previ-
ous input of the touchscreen.

Do not accidentally press the touchscreen when the backlight is not lit or when the display does not
appear. Confirm the safety of the system before pressing the touchscreen.

Do not use hard or pointed objects to operate or scrub the touchscreen, otherwise the surface of the
touchscreen may be damaged.

Always confirm safety at the connected equipment before you perform the following operations when
the device output hold configuration is set to enable. The equipment may operate unexpectedly
because the last status for outputs is retained.

» Changing the operating mode of the product
* When downloaded

I General Communications

Unexpected operation may result if inappropriate data link tables are set. Even if appropriate data link
tables have been set, confirm that the the controlled system will not be adversely affected before you
transfer the data link tables. The data links start automatically after the data link tables are trans-
ferred.

Separate the machine network segment from the office network to avoid communication failures.
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I EtherNet/IP Communications

» Make sure that the communications distance, number of nodes connected, and method of connec-
tion for EtherNet/IP are within specifications. Do not connect EtherNet/IP communications to Ether-
CAT or other networks. An overload may cause the network to fail or malfunction.

» All related EtherNet/IP nodes are reset when you transfer settings for the built-in EtherNet/IP port
(including IP addresses and tag data links settings). The settings can only be enabled after the reset.
Confirm that the system will not be adversely affected by resetting nodes before you transfer the set-
tings.

+ If EtherNet/IP tag data links (cyclic communications) are used with a repeating hub, the communica-
tions load on the network will increase. This will increase collisions and may prevent stable communi-
cations. Do not use repeating hubs on networks where tag data links are used. Use an Ethernet
switch instead.

I EtherCAT Communications

» Malfunctions or unexpected operation may occur for some combinations of EtherCAT revisions of the
master and slaves. If you disable the revision check in the network settings, use the Sysmac Studio
to check the slave revision settings in the master and the actual slave revisions, and then make sure
that functionality is compatible in the slave manuals or other references. You can check the actual
slave revisions from the Sysmac Studio or on slave nameplates.

+ If the Fail-soft Operation Setting is set to stop operation, process data communications will stop for all
slaves when an EtherCAT communications error is detected in a slave. At that time, the Servo Drive
will operate according to the Servo Drive specifications. Make sure that the Fail-soft Operation Set-
ting results in safe operation when a device error occurs.

+ If noise occurs or an EtherCAT slave is disconnected from the network, any current communications
frames may be lost. If frames are lost, slave 1/0 data is not communicated, and unintended operation
may occur. The slave outputs will behave according to the slave specifications. Refer to the manual
for the slave. If a noise countermeasure or slave replacement is required, perform the following pro-
cessing.

» Program the Input Data Invalid system-defined variable as an interlock condition in the user pro-
gram.

» Set the PDO communications timeout detection count setting in the EtherCAT master to at least 2.
Refer to the NY-series Industrial Panel PC / Industrial Box PC Built-in EtherCAT Port User’s Man-
ual (Cat. No. W562) for details.

» EtherCAT communications are not always established immediately after the power supply is turned
ON. Use the system-defined variables in the user program to confirm that communications are estab-
lished before attempting control operations.

* 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.

* You cannot use standard Ethernet hubs or repeater hubs with EtherCAT communications. If you use
one of these, a major fault level error or other error may occur.

» Always use the specified EtherCAT slave cables. If you use any other cable, the EtherCAT master or
the EtherCAT slaves may detect an error and one of the following may occur.

» Continuous refreshing of process data communications will not be possible.
» Continuous refreshing of process data communications will not end during the set cycle.

I Motion Control

» The motor is stopped if communications are interrupted between the Sysmac Studio and the product
during an MC Test Run. Connect the communications cable between the computer and product
securely and confirm that the system will not be adversely affected before you perform an MC Test
Run.
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The positive drive prohibit input (POT), negative drive prohibit input (NOT), and home proximity input
(DEC) of the Servo Drive are used by the MC Function Module as the positive limit input, negative
limit input, and home proximity input. Make sure that the signal widths for all of these input signals
are longer than the control period of the MC Function Module. If the input signal widths are shorter
than the control period, the MC Function Module may not be able to detect the input signals, resulting
in incorrect operation.

Always execute the Save Cam Table instruction if you change any of the cam data from the user pro-
gram in the CPU Unit or from the Sysmac Studio. If the cam data is not saved, the previous condition
will be restored when the power is turned ON again, possibly causing unexpected machine opera-
tion.

Confirm the axis number carefully before you perform an MC Test Run.

Use the NX_AryDOutTimeStamp (Write Digital Output Array with Specified Time Stamp) instruction
only after you confirm that InOperation from the MC_DigitalCamSwitch (Enable Digital Cam Switch)
instruction is TRUE.

Always use the axis at a constant velocity for the MC_DigitalCamSwitch (Enable Digital Cam Switch)
instruction.

If you set the Count Mode to Rotary Mode, the following operation will occur if you use OnCompensa-
tion or OffCompensation and the axis velocity changes abruptly.

« If the value of OnCompensation or OffCompensation is equivalent to the time for half a rotation or
more, InOperation will be FALSE.

+ If the value of OnCompensation results in exceeding LastOnPosition, the output timing will be
unstable.

FirstOnPosition LastOnPosition

OnCompensation T

FirstOnPosition after compensation

« If the value of OffCompensation results in exceeding FirstOnPosition, the output timing will be
unstable.

FirstOnPosition LastOnPosition

T OffCompensation
LastOnPosition after compensation

I Backup

+ We recommend that you back up the present values of variables while the retained variables are not

refreshed.

If you back up while the values of retained variables are refreshed, the data may not be saved cor-
rectly.

For information on Backup Functions and a backup for present values of variables, refer to the NY-
series Industrial Panel PC / Industrial Box PC Software User's Manual (Cat. No. W558).

I Restoring Data

» The absolute encoder home offsets are backed up with a non-volatile memory in the product as

absolute encoder information. If any of the following conditions is met, clear the absolute encoder
home offsets from the list of data items to restore, and then restore the data. Then, define the abso-
lute encoder home again. If you do not define home, unintended operation of the controlled system
may occur.
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» The Servomotor or Servo Drive was changed since the data was backed up.
» The absolute encoder was set up after the data was backed up.
» The absolute data for the absolute encoder was lost.

* You can partially or cannot at all back up, restore, or compare data of the settings depending on
slaves and Units. Also, you cannot back up, restore, or compare data for disabled slaves or Units.
After you restore data, sufficiently confirm that operation is correct before you start actual operation.

I Battery Replacement
» Dispose of any Battery that has been dropped on the floor or otherwise subjected to excessive
shock. Batteries that have been subjected to shock may leak if they are used.

» UL standards require that only an experienced engineer replace the Battery. Make sure that an expe-
rienced engineer is in charge of Battery replacement.

+ The Battery may leak, rupture, heat, or ignite. Never short-circuit, charge, disassemble, heat, or
incinerate the Battery or subject it to strong shock.

I Fan Unit Replacement

* In the case of an extended storage period, check the performance of the fan unit before production
starts.

I Product Replacement

» Make sure that the required data, including the user program, configurations, settings and variables
is transferred to a product that was replaced and to externally connected devices before restarting
operation.

Be sure to include the tag data link settings and routing tables, which are stored in the product.

I Cleaning, Maintenance and Disposal

» Do not use corrosive substances to clean the product. Doing so may result in the failure or malfunc-
tion.

» Periodically check the installation conditions in applications where the product is subject to contact
with oil or water.

» As the rubber gasket will deteriorate, shrink, or harden depending on the operating environment,
periodical inspection is necessary.

» Dispose of the product and Batteries according to local ordinances as they apply.

(|
L
BEhEE K
» The following information must be displayed for all products that contain primary lithium batteries with
a perchlorate content of 6 ppb or higher when shipped to or transported through the State of Califor-
nia, USA.
Perchlorate Material - special handling may apply.
See www.dtsc.ca.gov/hazardouswaste/perchlorate.

» The product contains a lithium battery with a perchlorate content of 6ppb or higher. When exporting
an end product containing the product to or shipping through California, USA, label all packing and
shipping containers appropriately.
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I Storage, Installation and Mounting

» Do not operate or store the product in the following locations. Operation may stop or malfunctions

may occur.
» Locations subject to direct sunlight
» Locations subject to temperatures or humidity outside the range specified in the specifications
» Locations subject to condensation as the result of severe changes in temperature
+ Locations subject to corrosive or flammable gases
» Locations subject to dust (especially iron dust) or salts
+ Locations subject to exposure to water, oil, or chemicals
» Locations subject to shock or vibration
» Locations outdoors subject to direct wind and rain
» Locations subject to strong ultraviolet light

Always install the product with sufficient surrounding space to allow for adequate heat dissipation and
cooling effect.

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

» Locations subject to strong, high-frequency noise

» Locations subject to static electricity or other forms of noise
» Locations subject to strong electromagnetic fields

* Locations subject to possible exposure to radioactivity

» Locations close to power lines

Always touch a grounded piece of metal to discharge static electricity from your body before starting
an installation or maintenance procedure.
Insert USB devices and PCle devices correctly to avoid the burning, failure or malfunction.

Execute a backup of the product before PCle addition or replacement. Be sure that the PCle device
works correctly before you use them for actual operation. PCle devices and their related software
may cause an OS boot failure or crash.

The backlight has a finite life and if that is exceeded, the product may fail or malfunction. Check the
brightness periodically and if necessary, replace the product.

I Wiring

Always ensure the rated supply voltage is connected to the product.

Do not allow wire clippings, shavings, or other foreign material to enter the product. Otherwise, burn-
ing, failure, or malfunction may occur. Cover the products or take other suitable countermeasures,
especially during wiring work.

Ensure that available software checks are performed by personnel in charge who possess a thor-
ough understanding of the software.

Do not use cables exceeding the maximum specified length. Doing so may cause malfunction.
Do not connect an AC power supply to the DC power connector.

I Power Supply Design and Turning OFF the Power Supply

28

If the product experiences a sudden loss of power or disconnecting the cable while saving a setting
or transfer of data is underway, the changes may not be stored and unexpected behavior may occur.

NY-series Industrial Panel PC / Industrial Box PC Software User’s Manual (W558)



Precautions for Correct Use

I Actual Operation and Operation

After an OS update or a peripheral device driver update for the product is executed, the product
behavior might be different. Confirm that operation is correct before you start actual operation.

Ensure the fan is operational to provide adequate cooling while the power is turned ON.

HDD and SSD storage devices, SD Memory Cards, Power button, Fan unit and Battery have finite
lives and if those are exceeded, the product may fail or malfunction.

Always monitor the fan status. If a fan is used beyond its service life, the Low Revolution Speed
warning message is displayed and the product overheating may occur.

Monitor the battery's condition. When a battery has low voltage, the system time will be lost.

You can operate the touchscreen even when you wear some gloves. Confirm that you can correctly
operate the touchscreen while wearing gloves prior to actual operation.

Do not reset or power OFF the product while the password is being changed. If you fail to save the
password there is a possibility that the project will not work.

Always confirm safety at the connected equipment before you reset Controller errors with an event
level of partial fault or higher from the EtherCAT master Function Module. When the Error is reset, all
slaves that were in any state other than Operational state due to a Controller error with an event level
of partial fault or higher (in which output are disabled) will go to Operational state and the outputs will
be enabled. Before you reset all errors or restart a slave, confirm that no Controller errors with an
event level of partial fault have occurred for the EtherCAT Master Function Module.

The functions that are supported depend on the unit version of the product. The version of Sysmac
Studio that supports the functions that were added for an upgrade is also required to use those func-
tions. Refer to Version Information for NY-series Controllers for the relationship between the unit ver-
sions of the controller and the Sysmac Studio versions, and for the functions that are supported by
each unit version.

The touchscreen supports 5 simultaneous touches. When the number of touches is exceeded, not all
touch points will be detected.

The capacitive touchscreen reacts to contact on its surface. Accidental touching the surface of the
touchscreen may cause unintended behavior.

Confirm the device output hold configuration before you change the operating mode of the product or
execute the download.

I Error Processing

In applications that use the results of instructions that read the error status, consider the effect 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.

If you change the event level of a Controller error, the output status when the error occurs may also
change. Confirm safety before you change an event level.

I Debugging

If you use data tracing to sample following variables, correct data may not be sampled.

» Structure members whose data size is 16 bits or more, except for system-defined variables for
motion control

» Array elements whose data size is 16 bits or more

For information on data tracing, refer to the NY-series Industrial Panel PC / Industrial Box PC Soft-
ware User's Manual (Cat. No. W558).
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I Restoring

When you edit the restore command file, do not change anything in the file except for the “yes” and
“no” specifications for the selectable data groups. If you change anything else in the file, the Control-
ler may perform unexpected operation when you restore the data.

I Task Settings

If a Task Period Exceeded error occurs, shorten the programs to fit in the task period or increase the
setting of the task period.

I Motion Control

Before you start an MC Test Run, make sure that the operation parameters are set correctly.
Do not download motion control settings during an MC Test Run.

I EtherCAT Communications

Set the Servo Drives to stop operation if an error occurs in EtherCAT communications between the
Controller and a Servo Drive.

If you need to disconnect the cable from an EtherCAT slave during operation, first disconnect the
software connection to the EtherCAT slave or disable the EtherCAT slave and all of the EtherCAT
slaves that are connected after it.

Make sure that all of the slaves to be restored are participating in the network before you reset a Net-
work Configuration Verification Error, Process Data Communications Error, or Link OFF Error in the
EtherCAT Master Function Module. If any slave is not participating when any of these errors is reset,
the EtherCAT Master Function Module may access slave with a different node address than the
specified node address or the error may not be reset correctly.

Make sure that the communications distance, number of devices 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 networks. An overload may cause the network to fail or malfunc-
tion.

After you transfer the user program, the product is restarted and communications with the EtherCAT
slaves are cut off. During that period, the slave outputs behave according to the slave specifications.
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.

I Battery Replacement

3
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Turn ON the power after replacing the Battery for a product that has been unused for a long time.
Leaving the product unused again without turning ON the power even once after the Battery is
replaced may result in a shorter Battery life.

Make sure to use a battery of the correct type, install the battery properly.

Apply power for at least five minutes before changing the battery. Mount a new battery within five
minutes after turning OFF the power supply. If power is not supplied for at least five minutes, the
clock data may be lost. Check the clock data after changing the battery.

I SD Memory Cards
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Insert an SD memory card completely and ensure it is in place.
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I Cleaning and Maintenance

* Do not use corrosive substances to clean the product.
» Turn OFF the product or disable the touchscreen for cleaning with water.
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Conformance to EU Directives

I Applicable Directives

« EMC Directives

I Concepts

® EMC Directive

OMRON devices that comply with EU 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.*
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 EU
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)

® Conformance to EU Directives

The NY-series Controllers comply with EU Directives. To ensure that the machine or device in which
the NY-series Controller is used complies with EU Directives, the Controller must be installed as fol-
lows:

* The NY-series Controller must be installed within a control panel.

* You must use the power supply in SELV specifications for the DC power supplies connected to
DC Power Supply Units and I/O Units.

NY-series Controllers that comply with EU Directives also conform to the Common Emission Standard
(EN 61000-6-4). Radiated emission characteristics (10-m regulations) may vary depending on the con-
figuration of the control panel used, other devices connected to the control panel, wiring, and other con-
ditions.

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

Software Licenses and Copyrights

32

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

Hardware revisions and unit versions are used to manage the hardware and software in NY-series Con-
trollers and EtherCAT slaves. The hardware revision or unit version is updated each time there is a
change in hardware or software specifications. Even when two Units or EtherCAT slaves have the
same model number, they will have functional or performance differences if they have different hard-

ware revisions or unit versions.

Checking Versions

You can check versions on the ID information indications or with the Sysmac Studio.

I Checking Unit Versions on ID Information Indications
The unit version is given on the ID information indication on the back side of the product.
The ID information on an NY-series NY5012-L101010 Controller is shown below.

ID information indication

Unit version

I Checking Unit Versions with the Sysmac Studio

You can use the Sysmac Studio to check unit versions. The procedure is different for Units and for Eth-
erCAT slaves.

® Checking the Unit Version of an NY-series Controller
You can use the Production Information while the Sysmac Studio is online to check the unit version
of a Unit. You can only do this for the Controller.

1 Right-click CPU Rack under Configurations and Setup - CPU/Expansion Racks in the Multiv-
iew Explorer and select Production Information.

The Production Information Dialog Box is displayed.
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® Changing Information Displayed in Production Information Dialog Box

1 Click the Show Detail or Show Outline Button at the lower right of the Production Information
Dialog Box.
The view will change between the production information details and outline.

Production Information Production Information

Mode! Information
NY512-1500-131513F10 Ver.1.12
LOT No. : 14116
Hardware revision : -
Version : 5YSTEM SYSTEM 1.12.00 59215 OMRON Corporation
BOOT BIOS AQ27R005

Model Information | Serial No.

NY512-1500-131513F10 Ver1.12

BOOT Hypervisor R4.3.01.18115
BOOT BSP 20160325

BMC BMC  0000.0028

Runtime Runtime

Output file Show Outline

Close

Output file Show Detail

Outline View Detail View

The information that is displayed is different for the Outline View and Detail View. The Detall
View displays the unit version, hardware revision, and other versions. The Outline View displays
only the unit version.

® Checking the Unit Version of an EtherCAT Slave
You can use the Production Information while the Sysmac Studio is online to check the unit version
of an EtherCAT slave. Use the following procedure to check the unit version.

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

The EtherCAT Tab Page is displayed.

2 Right-click the master on the EtherCAT Tab Page and select Display Production Information.
The Production Information Dialog Box is displayed.
The unit version is displayed after “Rev.”

® Changing Information Displayed in Production Information Dialog Box

1 Click the Show Detail or Show Outline Button at the lower right of the Production Information
Dialog Box.

The view will change between the production information details and outline.

Production Information (=23 Production Information

Type information | Serial number |
Nodell NX-ECC201 Rev:1.2 (OMRON Corporation) 0xBOO02AD4
Node5 E3X-ECT Rev:1.0 (OMRON Corporation) 0xBO0D00009

Type information | Serial number |
Nodell NX-ECC201 Rev:1.2 (OMRON Corporation) 0xBOO02AD4
Hardware Version : ¥1.00
Software Version : ¥1.02
Node5 E3X-ECT Rev:1.0 (OMRON Corporation) 0xBO0D00009

Hardware Version : ¥1.00
Software Version : ¥1.00

Output ile

Close

Output file Show Detail

Outline View Detail View
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Related Manuals

The followings are the manuals related to this manual. Use these manuals for reference.

Manual name Cat. No. Model numbers Application Description
NY-series W557 NY532-0000 Learning the basic An introduction to the entire NY-series system
IPC Machine Controller specifications of the is provided along with the following informa-
Industrial Panel PC NY-series Industrial tion on the Industrial Panel PC.
Hardware User’s Manual Panel PCs, including - Features and system configuration
introductory informa- .
) RO * Introduction
tion, designing, instal- .
lation, and + Part names and functions
maintenance. » General specifications
Mainly hardware infor- | « Installation and wiring
mation is provided. « Maintenance and inspection
NY-series W556 NY512-0000 Learning the basic An introduction to the entire NY-series system
IPC Machine Controller specifications of the is provided along with the following informa-
Industrial Panel PC NY-series Industrial tion on the Industrial Box PC.
Hardware User’'s Manual Box PCs, including - Features and system configuration
introductory informa- )
) R * Introduction
tion, designing, instal- .
lation, and » Part names and functions
maintenance. » General specifications
Mainly hardware infor- | « Installation and wiring
mation is provided. + Maintenance and inspection
NY-series W568 NY532-0000 Learning the initial set- | The following information is provided on an
IPC Machine Controller NY512-0000 tings of the NY-series | introduction to the entire NY-series system.
Industrial Panel PC / Industrial Industrial PCs and - Two OS systems
Box PC preparations to use . Initial settinas
Setup User's Manual Controllers. 9
* Industrial PC Support Utility
* NYCompolet
* Industrial PC API
» Backup and recovery
NY-series W558 NY532-0000 Learning how to pro- The following information is provided on the
IPC Machine Controller NY512-00000 gram and set up the NY-series Controller functions.
Industrial Panel PC / Industrial Controller functions of | . controller operation
Box PC an NY-series Industrial | Controller features
Software User’'s Manual PC.
« Controller settings
* Programming based on IEC 61131-3 lan-
guage specifications
NY-series Instructions Refer- | W560 NY532-0000 Learning detailed The instructions in the instruction set (IEC
ence Manual NY512-0000 specifications on the | 61131-3 specifications) are described.
basic instructions of
an NY-series Indus-
trial PC.
NY-series W559 NY532-0000 Learning about motion | The settings and operation of the Controller
IPC Machine Controller NY512-0000 control settings and and programming concepts for motion control
Industrial Panel PC / Industrial programming con- are described.
Box PC cepts of an NY-series
Motion Control User's Manual Industrial PC.
NY-series W561 NY532-0000 Learning about the The motion control instructions are described.
Motion Control Instructions NY512-00000 specifications of the
Reference Manual motion control
instructions of an NY-
series Industrial PC.
NY-series W562 NY532-0000 Using the built-in Eth- | Information on the built-in EtherCAT port is
IPC Machine Controller NY512-0000 erCAT port in an NY- | provided.

Industrial Panel PC / Industrial
Box PC

Built-in EtherCAT® Port
User's Manual

series Industrial PC.

This manual provides an introduction and pro-
vides information on the configuration, fea-
tures, and setup.
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Manual name Cat. No. Model numbers Application Description
NY-series W563 NY532-0000 Using the built-in Eth- | Information on the built-in EtherNet/IP port is
IPC Machine Controller NY512-0000 erNet/IP port in an provided.
Industrial Panel PC / Industrial NY-series Industrial Information is provided on the basic setup, tag
Box PC PC. data links, and other features.
Built-in EtherNet/IP™ Port
User’s Manual
NJ/NY-series NC Integrated 0030 NJ501-5300 Performing numeri- Describes the functionality to perform the
Controller User's Manual NY532-5400 cal control with numerical control. Use this manual together
NJ/NY-series Control- | with the NJ/NY-series G code Instructions
lers. Reference Manual (Cat. No. O031) when pro-
gramming.
NJ/NY-series 0031 NJ501-5300 Learning about the The G code/M code instructions are
G code Instructions Reference NY532-5400 specifications of the described. Use this manual together with the
Manual G code/M code NJ/NY-series NC Integrated Controller User's
instructions. Manual (Cat. No. O030) when programming.
NY-series W564 NY532-0000 Learning about the Concepts on managing errors that may be
Troubleshooting Manual NY512-0000 errors that may be detected in an NY-series Controller and infor-
detected in an NY- mation on individual errors are described.
series Industrial PC.
Sysmac Studio Version 1 W504 SYSMAC Learning about the Describes the operating procedures of the
Operation Manual -SE2000 operating proce- Sysmac Studio.
dures and functions
of the Sysmac Studio.
CNC Operator 0032 SYSMAC Learning an introduc- | An introduction of the CNC Operator, installa-
Operation Manual _RTNCOOOOD tion of the CNC Oper- | tion procedures, basic operations, connection
ator and how to use operations, and operating procedures for
it. main functions are described.
NX-series W519 NX-ECCOOO Learning how to use | The following items are described: the overall
EtherCAT® Coupler Unit an NX-series Ether- | system and configuration methods of an Eth-
User’s Manual CAT Coupler Unitand | erCAT Slave Terminal (which consists of an
EtherCAT Slave Ter- | NX-series EtherCAT Coupler Unit and NX
minals. Units), and information on hardware, setup,
and functions to set up, control, and monitor
NX Units through EtherCAT.
NX-series Z930 NX-SLOOOO Learning how to use | Describes the hardware, setup methods, and
Safety Control Unit NX-SIOOO0O NX-series Safety functions of the NX-series Safety Control
User's Manual NX-soOOO0 Control Units Units.
Vision System 7340 FH-10O0O0O Learning how to use | Describes the software functions, setup and
FH/FZ5 Series Vision System FH-3000O the FH/FZ5-series operating methods required for using the
User’s Manual Fz5-L350 Vision Systems. FH/FZ5-series system.
Fz5-6101
Fz5-1100
Vision Sensor FQ-M series Z314 FQ-MS1200 Learning how to use | Describes the hardware, setup methods and
Specialized Vision Sensor for the Specialized functions of the Specialized Vision Sensors
Positioning Vision Sensors for for Positioning.
User’s Manual Positioning.
Vision Sensor FZ3 Series 7290 Fz3-00O0O0O Learning how to use | Describes the software functions, setup and
User’'s Manual the FZ3-series Vision | operating methods of the FZ3-series Vision
Sensors. Sensors.
Displacement Sensor ZW Z332 ZW-CE1 Learning how to use | Describes the hardware, setup methods and
series the ZW-series Dis- functions of the ZW-series Displacement Sen-
Confocal Fiber Type Displace- placement Sensors. sors.
ment Sensor
User’'s Manual
NA-series Programmable Ter- | V118 NA5-OWO O OO Learning about NA- Describes the pages and object functions of
minal series PT pages and | the NA-series Programmable Terminals.
Software User’s Manual object functions.
NS-series Programmable Ter- | V073 NS15-00000 Learning how to use | Describes the setup methods, functions, etc. of
minals NS12-00000 the NS-series Pro- the NS-series Programmable Terminals.
Programming Manual NS10-00000 grammable Termi-
NS8-C0000 nals.
NS5-00000
CX-Designer V099 - Learning to create Describes operating procedures for the CX-

User’s Manual

screen data for NS-
series Programma-
ble Terminals.

Designer.
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Terminology

Terminology

The following table provides terminologies related to the Controller functions.

Term

Description

absolute encoder home offset

This data is used to restore in the Controller the actual position of a Servo Drive
with an absolute encoder. The offset is the difference between the command posi-
tion after homing and the absolute data that is read from the absolute encoder.

array specification

One of the variable specifications. An array variable contains multiple elements of
the same data type. The elements in the array are specified by serial numbers
called subscripts that start from the beginning of the array.

AT One of the attributes of a variable.
This attribute allows the user to specify what is assigned to a variable. An I/O port
can be specified.

axes group A functional unit that groups together axes within the Motion Control Function Mod-

ule.

Axes Group Variable

A system-defined variable that is defined as a structure and provides status infor-
mation and some of the axes parameters for an individual axes group.

An Axes Group Variable is used to specify an axes group for motion control instruc-
tions and to monitor the command interpolation velocity, error information, and
other information for the axes group.

axis A functional unit within the Motion Control Function Module. An axis is assigned to
the drive mechanism in an external Servo Drive or the sensing mechanism in an
external Encoder Input Slave Unit.

Axis Variable A system-defined variable that is defined as a structure and provides status infor-

mation and some of the axis parameters for an individual axis.
An Axis Variable is used to specify an axis for motion control instructions and to
monitor the command position, error information, and other information for the axis.

basic data type

Any of the data types that are defined by IEC 61131-3.

They include Boolean, bit string, integer, real, duration, date, time of day, date and
time, and text string data types.

"Basic data type" is used as opposed to derivative data types, which are defined by
the user.

cam data variable

A variable that represents the cam data as a structure array.
A cam data variable is an array structure that consists of phases and displace-
ments.

Communications Coupler Unit

The generic name of an interface unit for remote 1/0 communications on a network
between NX Units and a host network master. For example, an EtherCAT Coupler
Unit is a Communications Coupler Unit for an EtherCAT network.

Constant One of the attributes of a variable.
If you specify the Constant attribute for a variable, the value of the variable cannot
be written by any instructions, ST operators, or CIP message communications.
Controller The range of devices that are directly controlled by the Controller functions embedded

in the Real-Time OS in the Industrial Panel PC or Industrial Box PC.
In the NY-series System, it is also called "Controller" that includes the EtherCAT slaves
(including general-purpose slaves and Servo Drives).

Controller error

Errors that are defined by the NY-series System.
“Controller error” is a collective term for major fault level, partial fault level, minor
fault level, and observation Controller events.

Controller event

One of the events in the NY-series System. Controller events are errors and infor-
mation that are defined by the system for user notification. A Controller event
occurs when the system detects a factor that is defined as a Controller event.

Controller function

The functions to perform machine control that are embedded in the Real-Time OS in
the Industrial Panel PC or Industrial Box PC.

Controller information

Information that is defined by the NY-series System that is not an error. It rep-
resents an information Controller event.

derivative data type

A data type that is defined by the user. Structures, unions, and enumerations are
derivative data types.
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Term Description

device variable A variable that is used to access a specific device through an I/O port.

download To transfer data from the Sysmac Studio to the Controller with the synchronization
operation of the Sysmac Studio.

edge One of the attributes of a variable.
This attribute makes a BOOL variable pass TRUE to a function block when the vari-
able changes from FALSE to TRUE or when it changes from TRUE to FALSE.

enumeration One of the derivative data types. This data type takes one item from a prepared
name list of enumerators as its value.

enumerator One of the values that an enumeration can take expressed as a character string.

The value of an enumeration is one of the enumerators.

EtherCAT Master Function Module

One of the function modules. This function module controls the EtherCAT slaves as
the EtherCAT master.

EtherNet/IP Function Module

One of the function modules. This function module controls the built-in EtherNet/IP
port.

event log A function that recognizes and records errors and other events.

Event Setup Settings that define user-defined errors and user-defined information.

event task A task that executes a user program only once when the task execution conditions
are met.

FB An acronym for "function block."

forced refreshing

Forcing the refreshing of an input from an external device or an output to an exter-
nal device, e.g., when the user debugs a program.

Addresses that are subject to forced refreshing can still be overwritten from the
user program.

FUN

An abbreviation for "function."

function

A POU that is used to create an object that determines a unique output for the
same input, such as for data processing.

function block

A POU that is used to create an object that can have a different output for the same
input, such as for a timer or counter.

function module

One of the functional units of the software configuration of the Controller.

general-purpose slave

Any of the EtherCAT slaves that cannot be assigned to an axis.

global variable

A variable that can be read or written from all POUs (programs, functions, and func-
tion blocks).

1/0 map settings

Settings that assign variables to I/O ports. Assignment information between /O
ports and variables.

1/0 port

A logical interface that is used by the Controller to exchange data with an external
device (slave or Unit).

1/0 refreshing

Cyclic data exchange with external devices that is performed with predetermined
memory addresses.

information One of the event levels for Controller events or user-defined events. These are not
errors, but appear in the event log to notify the user of specific information.

Initial Value One of the attributes of a variable. The variable is set to the initial value in the fol-
lowing situations.
* When power is turned ON
» When the Controller changes to RUN mode
* When you specify to initialize the values when the user program is transferred
* When a major fault level Controller error occurs

inline ST ST programming that is included within a ladder diagram program.

instruction The smallest unit of the processing elements that are provided by OMRON for use
in POU algorithms. There are ladder diagram instructions (program inputs and out-
puts), function instructions, function block instructions, and ST statements.

literal A constant expression that is used in a user program.

local variable A variable that can be accessed only from inside the POU in which it is defined.

“Local variable” is used as opposed to “global variable.”
Local variables include internal variables, input variables, output variables, in-out
variables, and external variables.

main memory

The memory inside the Controller that is used by the Controller to execute the OS
and user program.
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Term

Description

major fault level Controller error

An error for which all NY-series Controller control operations stop. The Controller
immediately stops user program execution and turns OFF the loads for all slaves
and Units (including remote 1/O).

MC Test Run

A function to check motor operation and wiring from the Sysmac Studio.

minor fault level Controller error

An error for which part of the control operations for one of the function modules in
the NY-series Controller stop.

An NY-series Controller continues operation even after a minor fault level Controller
error occurs.

Motion Control Function Module

One of the function modules. The MC Function Module performs motion control
based on commands from the motion control instructions that are executed in the
user program.

motion control instruction

A function block instruction that executes motion control.

The Motion Control Function Module supports instructions that are based on func-
tion blocks for PLCopen® motion control as well as instructions developed specifi-
cally for the Motion Control Function Module.

namespace

A system that is used to group and nest the names of functions, function block defi-
nitions, and data types.

Network Publish

One of the attributes of a variable.
This attribute allows you to use CIP message communications or tag data links to
read/write variables from another Controller or from a host computer.

NX Units Any of the NX-series Units that perform 1/0O processing with connected external
devices. The Communications Coupler Units are not included with the NX Units.
observation One of the event levels for Controller events or user-defined events.

These are minor errors that do not affect control operations, but appear in the event
log to notify the user of specific information.

partial fault level Controller error

An error for which all of the control operations for one of the function modules in the
NY-series Controller stop.

An NY-series Controller continues operation even after a partial fault level Control-
ler error.

PDO communications

An abbreviation for process data communications. Data is exchanged between the
master and slaves on a process data communications cycle. (The process data
communications cycle is the same as the task period of the primary periodic task.)

periodic task

A task for which user program execution and 1/O refreshing are performed each
period.

PLC Function Module

One of the function modules. This function module executes the user program and
sends commands to the Motion Control Function Module.

POU

An acronym for "program organization unit." APOU is a unit in a program execution
model that is defined in IEC 61131-3.

A POU contains an algorithm and a local variable table and forms the basic unit
used to build a user program.

There are three types of POUs: programs, functions, and function blocks.

primary periodic task

The task with the highest priority.

process data communications

One type of EtherCAT communications in which process data objects (PDOs) are
used to exchange information cyclically and in realtime. Process data communica-
tions are also called PDO communications.

program

Along with functions and function blocks, one of the three types of POUs.
Programs are assigned to tasks to execute them.

Range Specification

One of the variable specifications. You can specify a range for a variable in
advance. The variable can take only values that are in the specified range.

Retain

One of the attributes of a variable. The values of variables with a Retain attribute
are held at the following times. (Variables without a Retain attribute are set to their
initial values.)

* When power is turned ON after a power interruption
* When the Controller changes to RUN mode
» When you specify to not initialize the values when the user program is transferred

SDO communications

One type of EtherCAT communications in which service data objects (SDOs) are
used to transmit information whenever required.
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Term

Description

Servo Drive/encoder input slave

Any of the EtherCAT slaves that is assigned to an axis. In the NY-series System, it
would be a Servo Drive or Encoder Input Slave Unit.

slave

A device that performs remote 1/0 for a master.

slave and Unit configurations

A generic term for the EtherCAT configuration and Unit configuration.

Slave Terminal

A building-block remote I/O terminal to which a Communications Coupler Unit and
NX Units are mounted. A Slave Terminal is one type of slave.

Special Unit Setup

A generic term for the settings for a Special Unit, including the settings in allocated
DM Area words.

structure

One of the derivative data types. It consists of multiple data types placed together
into a layered structure.

synchronization

A function that automatically compares the information in the NY-series Controller
with the information in the Sysmac Studio, displays any differences and locations in
a hierarchical form, and can be used to synchronize the information.

Sysmac Studio

A computer software application for setting, programming, debugging, and trouble-
shooting NY-series Controllers. It also provides operations for motion control and a
Simulator.

system common processing

System processing that is performed by the Controller to perform 1/O refreshing and
the user program execution within a task. Exclusive control of variables between
tasks, data trace processing, and other processing is performed.

system service

Non-task related processing that is performed by the Controller. The system service
includes communications processing, Virtual SD Memory Card access processing,
self-diagnosis processing, and other processing.

system-defined variable

A variable for which all attributes are defined by the system and cannot be changed
by the user.

task An attribute that defines when a program is executed.

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

union One of the derivative data types. It allows you to handle the same data as different
data types.

Unit A device that mounts to the Communications Coupler Unit.

Unit configuration

The configuration information for the Units that are set on the Sysmac Studio. This
information tells what Unit models are connected to the Controller and where they
are connected.

upload

To transfer data from the Controller to the Sysmac Studio with the synchronization
operation of the Sysmac Studio.

user program

All of the programs in one project.

user-defined event

One of the events in the NY-series System. These events are defined by the user.
“User-defined events” is a generic term for user-defined errors and user-defined
information.

user-defined variable

A variable for which all of the attributes are defined by the user and can be changed
by the user.

variable

Arepresentation of data, such as a numeric value or character string, that is used in
a user program.

You can change the value of a variable by assigned the required value. “Variable” is
used as opposed to “constant,” for which the value does not change.

variable memory

A memory area that contains the present values of variables that do not have AT
specifications. It can be accessed only with variables without an AT attribute.

Virtual SD Memory Card

A shared folder for the Controller functions to handle files.

An SD Memory Card is used in the NJ/NX-series CPU Unit which is treated as the
Controller for Sysmac. In the NY-series Controller, however, a shared folder with
Windows is handled as a Virtual SD Memory Card.

Therefore, the SD Memory Card is sometimes given without "virtual”.

NY-series Industrial Panel PC / Industrial Box PC Software User’s Manual (W558) 41



Revision History

Revision History

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

manual.
*— Revision code
Revision code Date Revised content
01 September 2016 | Original production
02 April 2017 » Added information on the functions supported by unit ver-

sion 1.14 of the Controllers.
» Corrected mistakes.

03 October 2017 |« Added information on the functions supported by unit ver-
sion 1.16 of the Controllers.

» Corrected mistakes.

04 April 2018 » Added information on the functions supported by unit ver-
sion 1.18 of the Controllers.
05 July 2019 » Added information on the functions supported by unit ver-

sion 1.21 of the Controllers.
» Corrected mistakes.
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Introduction to NY-series Controllers

This section describes the features, basic system configuration, specifications, and

overall operating procedure of an NY-series Controller.

1-1 The NY-seriesControllers .............. . iiinrenn.

1-1-1 Features
1-1-2 Introduction to the System Configurations

1-2 Main Specifications

1-4-1 Overall Procedure
1-4-2 Procedure Details
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1-4 Overall Operating Procedure for the NY-series Controller
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1 Introduction to NY-series Controllers

1-1

The NY-series Controllers

The Industrial PC Platform NY-series Controllers are next-generation machine automation controllers
that provide the functionality and high-speed performance that are required for machine control.
They provide the safety, reliability, and maintainability that are required of industrial controllers.

The Industrial PC Platform NY-series Controllers provide the functionality of previous OMRON PLCs,
and they also provide the functionality that is required for motion control. Synchronized control of I/O
devices on high-speed EtherCAT can be applied to safety devices, vision systems, motion equipment,
discrete 1/O, and more.

OMRON offers the new Sysmac Series of control devices designed with unified communications speci-
fications and user interface specifications. The Industrial PC Platform NY-series Controllers are part of
the Sysmac Series. You can use them together with EtherCAT slaves, other Sysmac products, and the
Sysmac Studio Automation Software to achieve optimum functionality and ease of operation. With a
system that is created from Sysmac products, you can connect components and operate the system
through unified concepts and usability.

Sysmac Studio

Automation Software

Multitasking, Synchronized Control

Sequence control  Motion control

|—u—o

IEC programming

EtherCAT control network

IIs

always in control e

i

Safety devices 1/0O controls Servo Drives and Machine vision

Inverters
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1 Introduction to NY-series Controllers

1-1-1 Features

This section describes features of the Controller functions in the NY-series IPC Machine Controller
Industrial Panel PC / Industrial Box PC.

S19]|043U0D) SBLIBS-AN 9L L-L

I Hardware Features

@ Standard-feature EtherCAT Control Network Support

The NY-series Controllers provide an EtherCAT master port for EtherCAT communications. Ether-
CAT is an advanced industrial network system that achieves faster, more-efficient communications.
It is based on Ethernet. Each node achieves a short fixed communications cycle time by transmitting
Ethernet frames at high speed. The standard-feature EtherCAT control network allows you to con-
nect all of the devices required for machine control (e.g., I/O systems, Servo Drives, Inverters, and
machine vision) to the same network.

saimeoad |-|-|

® Support for EtherCAT Slave Terminals

You can use EtherCAT Slave Terminals to save space. You can also flexibly build systems with the
wide variety of NX Units.

® Achieving a Safety Subsystem on EtherCAT

You can use NX-series Safety Control Units to integrate safety controls in a sequence and motion
control system as a subsystem on EtherCAT.

® Standard-feature EtherNet/IP Communications Port

The NY-series Controllers provide an EtherNet/IP port for EtherNet/IP communications. EtherNet/IP
is a multi-vendor industrial network that uses Ethernet. You can use it for networks between Control-
lers or as a field network. The use of standard Ethernet technology allows you to connect to many
different types of general-purpose Ethernet devices.

® Highly Reliable Hardware

The NY-series Controllers provide the hardware reliability and RAS functions that you expect of a
PLC.

® Parallel Execution of Tasks with a Multi-core Processor

With a multi-core processor, the NY532-L1010101 and NY512-1C000C] can execute the task, the tag
data link service, and system services in parallel. This enables high-speed control of even large-
scale devices.
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Introduction to NY-series Controllers

I Software Features

® Integrated Sequence Control and Motion Control

An NY-series Controller can perform both sequence control and motion control. You can simultane-
ously achieve both sequence control and multi-axes synchronized control. Sequence control,
motion control, and I/O refreshing are all executed in the same control period. The same control
period is also used for the process data communications cycle for EtherCAT. This enables precise
sequence and motion control in a fixed period with very little deviation.

Multitasking

You assign I/O refreshing and programs to tasks and then specify execution conditions and execu-
tion order for them to flexibly combine controls that suit the application.

Programming Languages Based on the IEC 61131-3 International Standard

The NY-series Controllers support language specifications that are based on IEC 61131-3. To these,
OMRON has added our own improvements. Motion control instructions that are based on PLCo-
pen® standards and an instruction set (POUs) that follows IEC rules are provided.

Programming with Variables to Eliminate Worrying about the Memory Map

You access all data through variables in the same way as for the advanced programming languages
that are used on computers. Memory in the Controller is automatically assigned to the variables that
you create so that you do not have to remember the physical addresses.

A Wealth of Security Features

The many security features of the NY-series Controllers include operation authority settings and
restriction of program execution with IDs.

Complete Controller Monitoring

The Controller monitors events in all parts of the Controller, including mounted EtherCAT slaves.
Troubleshooting information for errors is displayed on the Sysmac Studio or on an NS/NA-series PT.
Events are also recorded in logs.

Sysmac Studio Automation Software

The Sysmac Studio provides an integrated development environment that covers not only the Con-
troller, but also covers peripheral devices and devices on EtherCAT. You can use consistent proce-
dures for all devices regardless of the differences in the devices. The Sysmac Studio supports all
phases of Controller application, from designing through debugging, simulations, commissioning,
and changes during operation.

A Wealth of Simulation Features

The many simulation features include execution and debugging on a virtual controller.
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1 Introduction to NY-series Controllers

1-1-2 Introduction to the System Configurations

The NY Series supports the following system configurations.

® Basic System Configurations
The NY-series basic configurations include the EtherCAT network configuration and the Support
Software.
e EtherCAT Network Configuration

You can use the built-in EtherCAT port to connect to EtherCAT Slave Terminals, to general-pur-
pose slaves for analog and digital I/O, and to Servo Drives and encoder input slaves. An Ether-
CAT network configuration enables precise sequence and motion control in a fixed cycle with
very little deviation.

* Support Software
The Support Software is connected to the built-in EtherNet/IP port with an Ethernet cable.

Refer to 10-2 Connection with Sysmac Studio for details on the connection configuration of the
Support Software.

| Support Software |

Sysmac Studio

|

! NY-series Controller

S [ — 9
| "

i e . S c
| e —
|

|

|

LAN

EtherNet/IP

N ik

Built-in EtherCAT port

EtherCAT Network
Configuration

R P ——

—_— e — —_— — — = -

Built-in EtherNet/IP port

Servo Drive/encoder
input slaves

~ - - - - - = =

@ Additional Information

You can connect the Sysmac Studio directly to the Communications Coupler Unit to set up the
Slave Terminal. Refer to the NX-series EtherCAT Coupler Units User’s Manual (Cat. No. W519)
for details.
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Introduction to NY-series Controllers

® Network Configurations

¢ Host computers, HMIs, and other NJ/NX/NY-series Controllers are connected to the built-in Ether-

Net/IP port.
EtherNet/IP |
HMI
NY-series Controller I EtherNet/IP
[ NuNxseries | [ EtherNetIP slave |
g Y ©—
. : B Y
p——— 06 Q)
o FE) ol i e Y e S Tl B ﬁ

F T e~ T 4

Built-in EtherCAT port

Built-in EtherNet/IP port

Refer to Section 10 Communications Setup for details on the network configuration.

® Support Software
You can use the following Support Software to set up, monitor, and debug NY-series Controller func-
tions.
* Sysmac Studio

The Sysmac Studio is the main Support Software that you use for an NY-series Controller. On it,

you can set up the Controller configurations, parameters, and programs, and you can debug
and simulate operation.

¢ Other Support Software

The following Support Software is also included in the Sysmac Studio Software Package Stan-
dard Edition.

Configuration software Application

The Sysmac Studio is used for sequence control, motion control, and all
other operations except those described below.

The Network Configurator is used for tag data links on EtherNet/IP ports or
Units.™

CX-Designer The CX-Designer is used to create screens for NS-series PTs.
*1 Use the Network Configurator if a CS/CJ-series PLC operates as the originator device.

Sysmac Studio

Network Configurator

Refer to the NY-series Industrial Panel PC / Industrial Box PC Setup User's Manual (Cat. No. W568) for
information on Support Software other than the NY-series Controller functions.
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1 Introduction to NY-series Controllers

1-2 Main Specifications

This section gives the main specifications of the NY-series Controller functions. Refer to A-1 Specifica-
tions for general specifications, performance specifications, and function specifications.

40 MB
3,000

24,000

4 MB
40,000

64 MB
180,000

4,000

64 axes 32 axes 16 axes

64 axes 32 axes 16 axes

64 axes 32 axes 16 axes

4 axes per axes group

2 axes per axes group

32 axes groups

The same control period as that is used for the process data commu-
nications cycle for EtherCAT.

65,535 points

1,048,560 points

640 tables
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1 Introduction to NY-series Controllers

Item

NY5[12-150001 NYSO2-(140000 NYS5012-13000

Number of ports

1

Physical layer

10BASE-T, 100BASE-TX, or 1000BASE-T

Frame length

1,514 bytes max.

Media access method CSMA/CD
Modulation Baseband

Topology Star

Baud rate 1 Gbps (1000BASE-T)

Transmission media

STP (shielded, twisted-pair) cable of Ethernet category 5, 5e or higher

Maximum transmission distance between Ether-
net switch and node

100 m

Maximum number of cascade connections

There are no restrictions if an Ethernet switch is used.

Maximum number of connec-
tions

128

Can be set for each connection.

Built-in Packet interval™4
Ether- 1to 10,000 ms in 1-ms increments
Net/IP Permissible communications 20,000 pps”® (including heartbeat)
port band
Maximum number of tag sets 128
Tag types Network variables
CIP service: Tag | Number of tags per connection | 8 (7 tags if Controller status is included in the tag set.)
data links (=1 tag set)
(cyclic commu- | Maximum number of tags 256
nications) Maximum link data size per 184,832 bytes
node (total size for all tags)
Maximum data size per connec- | 1,444 bytes
tion
Maximum number of registra- | 128
ble tag sets (1 connection = 1 tag set)
. . 1,444 bytes (Two bytes are used if Controller status is included in the
Maximum tag set size
tag set.)
Multi-cast packet filter™® Supported.
Communications standard IEC 61158 Type12
EtherCAT master specifications Class B (Feature Pack Motion Control compliant)
Physical layer 100BASE-TX
Modulation Baseband
Built-in Baud rate 100 Mbps (100BASE-TX)
Ether- Duplex mode Auto
CAT port - - - -
Topology Line, daisy chain, and branching
.. . Twisted-pair cable of category 5 or higher (double-shielded straight
Transmission media . . -
cable with aluminum tape and braiding)
Maximum transmission distance between nodes 100 m
Maximum number of slaves 128
:‘.’mt con= :\)Ilaxn:um NUM- | Maximum number of NX Units 4,096
igura- er of connect- for entire controller (On EtherCAT Slave Terminals)
tion able Units
1. This is the capacity for the execution objects and variable fables (including variable names).

*2. This is the total for all axis types.

*3. This is the total number of axes that are set as servo axes or encoder axes and are also set as used axes.

*4. Data will be refreshed at the set interval, regardless of the number of nodes.

*5. “pps” means packets per second, i.e., the number of communications packets that can be sent or received in one second.

*6. As the EtherNet/IP port implements the IGMP client, unnecessary multi-cast packets can be filtered by using an Ethernet switch that sup-
ports IGMP Snooping.
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1 Introduction to NY-series Controllers

1-3 Product Model Numbers

You can identify the number of controlled axes and hardware configurations for the models of the NY-
series Controllers.

1 9 10 11 12 13 14 15 16 17

NY 532-1500-112213C22
2 34 56 78

No. Item Option
1 | Series name NY : NY-series Industrial PC Platform
2 | Controller specifications 5 : Large scale, high speed and high precision control applica-

tion for up to 64 axes.

. Industrial Box PC
: Industrial Panel PC

3 | Model type

4 | Sequential number . Latest edition

5 | Function module : Standard
6 | Number of axes for motion control . 16 axes
: 32 axes
. 64 axes
7 | Additional Function Software Module -
8 | Reserved. -
9 | Expansion slots : 1 PCle slot

10 | Frame type : Aluminum frame, black, and Projected Capacitive Touch type

. No display (Industrial Box PC)

: 12.1inch
: 164 inch
: No display (Industrial Box PC)

11 | Display size

12 | OS . Windows Embedded Standard 7 32bit

. Windows Embedded Standard 7 64bit

13 | Processor . Intel® Core™ i7-4700EQ Processor

14 | Main memory : 8 GB, non-ECC

: 32GB, SSD SLC

: 64 GB, SSD SLC

: 320 GB, HDD

: 128GB, SSD iMLC

15 | Storage

: RS-232C
: DVI-D

16 | Optional interface

: OMRON
: Customization
: No display (Industrial Box PC)

17 | Logo

X N OIN =X O © ©owl=a|N axX N ax a=loooa b w=adw =

@ Additional Information

This manual mainly describes the Controller functions, so that the model numbers given after
No.9 may be omitted for which there are no influences to the Controller functions.
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1 Introduction to NY-series Controllers

1-4 Overall Operating Procedure for the
NY-series Controller

This section gives the overall operating procedure of the NY-series Controller functions and then
describes it in more detail.

1-4-1 Overall Procedure

The overall procedure to use the NY-series Controller functions is given below.

Step 1. Software Design

Design the overall system configuration, task configuration, programs, and vari-
ables.

Step 1-1 Designing I/O and Processing

Step 1-2 Designing Tasks

Step 1-3 Designing Programs

Step 2. Software Setups and Programming

Create the system configurations that you designed in step 1 on the Support Soft-
ware and assign the variables. Create the tasks and programs, and debug them,
e.g., with simulations.

Step 2-1 Slave and Unit Configurations

Step 2-2 Controller Setup

Step 2-3 Programming

Step 2-4 Offline Debugging

Step 3. Mounting and Setting Hardware

Mount the Units and make the required hardware settings.

Step 4. Wiring

Connect the network cables and wire the I/O.

Step 5. Checking Operation and Starting Actual Operation
on the Actual System

Connect the Support Software to the physical system and download the project.
Check operation on the physical system and then start actual system operation.

1-10 NY-series Industrial Panel PC / Industrial Box PC Software User’s Manual (W558)



1 Introduction to NY-series Controllers

1-4-2 Procedure Details

Step 1. Software Design

Step Description Reference

Step 1-1 * External I/0 devices and Unit configuration NY-series Industrial Panel

Designing /O and |* Refresh periods for external devices PC Hardware User’s Man-

Processing * Program contents ual (Cat No. W557)
NY-series Industrial Box PC
Hardware User’s Manual
(Cat. No. W556)

Step 1-2 * Task configuration 4-2-3 Task Settings

Designing Tasks

* Relationship between tasks and programs

» Task periods

» Slave and Unit refresh times

» Exclusive control methods for variables between tasks

Step 1-3
Designing Pro-
grams

POU (Program
Organization Unit)
Design

* Programs
* Functions and function blocks
* Determining the algorithm languages

Section 6 Programming

Variable Design

* Defining variables that you can use in more than one POU and
variables that you use in only specific POUs

* Defining the variables names for the device variables that you use
to access slaves and Units

» Defining the attributes of variables, such as the Name and Retain
attributes

» Designing the data types of variables

6-3 Variables

Step 2. Software Setups and Programming

Step

Sysmac Studio Oper-
ations

Description

Reference

Project Creation

1. Create a project in the Sysmac Studio.
2. Insert a Controller.

New Project Button
Insert — Controller

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

NY-series Industrial Panel PC / Industrial Box PC Software User’s Manual (W558)
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1 Introduction to NY-series Controllers

The following Controller Configurations and Setup and the Programming and Task Settings can be performed in either

order.
Step 2-1
Slave and Unit
Configurations
1) Creating the Slave | 1- Creating the slave configuration and | EtherCAT Slave Set- 3-2 Creating the EtherCAT
and Unit Configura- Unit configuration either offline or ting Editor Slave Configuration
tions online. (For online configuration, make | ynit Editor NX-series EtherCAT Cou-

the online connection that is described . ,

in step 5.) pler Unit User’s Manual

. . (Cat. No. W519)
2. Setting up any Slave Terminals that are

used.

2) Assigning Device Registering device variables in variable I/0 Map 3-3 I/0 Ports and Device

Variables to I/O Ports | tables (Variable names are user defined or

automatically created.)

Variables

(The following step is for motion control.)

3) Creating the Axes | Creating the axes and setting them as real | Configurations and 3-5 Creating the Axes and
and Assigning Them | axes or virtual axes. Creating axes groups | Setup — Motion Con- | Assigning Them to the

to the Servo to perform interpolated axes control. trol Setup Servo Drives/Encoder Input
Drive/Encoder Input Slaves

Slaves

Step 2-2 Setting the following parameters from the Section 4 Controller Setup

Controller Setup Sysmac Studio

Setting the initial values for the PLC
Function Module

Configurations and
Setup — Controller
Setup — Operation
Settings

4-2 Initial Settings for the
PLC Function Module

(To use motion control)
Setting the initial settings for the
Motion Control Function Module

Configurations and
Setup — Motion Con-
trol Setup

4-3 Initial Settings for the
Motion Control Function
Module

Setting the initial values for the Ether-
CAT Function Module

Configurations and
Setup — EtherCAT

4-4 Initial Settings for the
EtherCAT Master Function
Module

Setting the initial values for the Ether-
Net/IP Function Module

Configurations and
Setup — Controller
Setup — Built-in Ether-
Net/IP Port Settings

4-5 Initial Settings for the
EtherNet/IP Function Mod-
ule
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1 Introduction to NY-series Controllers

Step 2-3
Programming

1) Registering Vari-
ables

» Registering the variables used by more
than one POU in the global variable
table with Sysmac Studio

* Registering the local variable table for
each program

» Registering the local variable table for
each function block and function

Global Variable Table
Editor

Local Variable Table
Editor

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

6-3 Variables

2) Writing Algorithms
for POUs

Writing the algorithms for the POUs (pro-
grams, function blocks, and functions) in
the required languages

Programming Editor

Section 6 Programming

NY-series Instructions Ref-
erence Manual (Cat. No.
W560) and NY-series
Motion Control Instructions
Reference Manual (Cat. No.
W561)

3) Setting the Tasks

Making task settings

Configurations and
Setup — Task Settings

4-2-3 Task Settings

Step 2-4
Offline Debugging

Checking the algorithms on the Simulator
(virtual controller)

Section 7 Checking Opera-
tion and Actual Operation

Step 3. Mounting and Setting Hardware

Step

Description

Reference

1. Mounting

* Mounting each part
* [Installation in a control panel

NY-series Industrial Panel
PC Hardware User’s Man-
ual (Cat No. W557)

NY-series Industrial Box PC
Hardware User’s Manual
(Cat. No. W556)

2. Setting the
Shared Folder

» Setting the shared folder used as a Virtual SD Memory Card in

Windows.

NY-series Industrial Panel
PC / Industrial Box PC
Setup User’s Manual (Cat
No. W568)

3. Setting Hard-
ware

¢ Setting the node addresses of the EtherCAT slaves

Operation manuals for the
EtherCAT slaves

NY-series Industrial Panel PC / Industrial Box PC Software User’s Manual (W558)
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1 Introduction to NY-series Controllers

Step 4. Wiring

Step

Description

Reference

1. Connecting
Ethernet Cable

¢ Connecting the built-in EtherCAT port
¢ Connecting the built-in EtherNet/IP port

NY-series Industrial Panel
PC Hardware User’s Man-
ual (Cat No. W557)

NY-series Industrial Box PC
Hardware User’s Manual
(Cat. No. W556)

2. Wiring 1/0

* Wiring I/O to EtherCAT slaves

Operation manuals for the
EtherCAT slaves

NY-series Industrial Panel
PC Hardware User’s Man-
ual (Cat No. W557)
NY-series Industrial Box PC

Hardware User’s Manual
(Cat. No. W556)

¢ Checking wiring

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

3. Connecting the
Computer That
Runs the Sysmac
Studio

¢ Connecting the built-in EtherNet/IP port

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

Step 5. Checking Operation and Starting Operation on the Actual System

Step

Description

Sysmac Studio
Operations

Reference

1. Online Connec-
tion to Sysmac Stu-
dio and Project

Turn ON the power supply to the Control-
ler and place the Sysmac Studio online.
Then, download the project.”

(Perform this step before you create the

Controller - Commu-
nications Setup

Controller — Synchro-

Section 7 Checking Opera-
tion and Actual Operation

Download slave configuration or Unit configuration nization
from the mounted Units in step 2-1.)
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1 Introduction to NY-series Controllers

2. Operation Check | 1- Check the wiring by using forced Section 7 Checking Opera-

on Controller refreshing of real I/O from the I/O Map tion and Actual Operation
or Watch Tab Page.

2. For motion control, use the MC Test
Run operations in PROGRAM mode to
check the wiring. Then check the motor
rotation directions for jogging, travel
distances for relative positioning (e.g.,
for electronic gear settings), and hom-
ing operation.

3. Change the Controller to RUN mode
and check the operation of the user
program.

19]|0J3U0D SBLIBS-AN 9y} 10}
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3. Actual Controller | Start actual operation.
Operation
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* Use the Synchronize Menu of the Sysmac Studio to download the project.
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NY-series Controller Operation
]

This section provides information that is necessary to use the Controller, including how
the Controller works and the operations that it performs depending on the status of the

Controller.

2-1 Overview of NY-series Controller Operation ........................ 2-2
2-1-1 Introduction to NY-series Controller . .. .......... ... ... ... .. ... .. .... 2-2
2-1-2  Overview of Operation According to NY-series Controller Status .......... 2-3

2-2 Software ......... ... e 24
2-2-1 Software Configuration . ........... . .. . . . 2-4
2-2-2  Operationof Software ........ ... ... . ... . . .. 2-5

2-3 Accessing /O ... ... . e e 210
2-3-1 Typesof Variables .. ... ... ... .. . . . . 2-10
2-3-2  Accessing l/OwithVariables .............. ... .. .. ... .. .......... 2-13

2-4 Sequence Control and MotionControl ........................... 2-16
2-4-1 Overviewof Control . ... ... ... 2-16
2-4-2  Sequence Control System . . ... ... . 2-18
2-4-3  Motion Control System .. ... .. . 2-19
2-4-4  Synchronizing Sequence Control and Motion Control . ................. 2-20

2-5 OverviewofControllerData ................ .o i, 2-21

2-6 OperationforControllerStatus ................... ... . .. 2-22
2-6-1 Controller Status ... ... ... . 2-22
2-6-2  Operation for Controller Status . ......... ... ... ... . .. .. . .. ... .... 2-24
2-6-3  Operating Modes . ... 2-25

2-7 Monitoring and Changing Windows Status ........................ 2-28
2-7-1 Windows Status . ... ... 2-28
2-7-2 Monitoring Windows Status ............. ... ... .. ... . . . i 2-28
2-7-3  ChangingWindows Status . .. ......... ... ... i 2-29
2-7-4  ChangesinWindows Status . ............. ... ... ... 2-29

2-8 Shutdown . ........ .. et e e 2-30
2-8-1 Processing When Power Is Interrupted or Power Supply Button Is Pressed 2-31
2-8-2  Settingsof Shutdown .. ... .. . 2-32
2-8-3  Contents of Shutdown .. ... ... ... .. . . .. .. 2-33

2-9 ResettingtheController .......... ... . . iiiiiinnnnnnn 2-36
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2 NY-series Controller Operation

2-1 Overview of NY-series Controller Operation

This section describes the operation of the Controller and gives an overview of how it operates depend-
ing on the status of the Controller.

2-1-1  Introduction to NY-series Controller

The NY-series Controller executes the user program for sequence control and motion control. It also
performs other processing, such as I/O refreshing and external communications. These processes are
performed by the software in the Controller.

The Controller also contains settings, the user program, variables, and other data. The Controller uses
this data to perform processing. Of this data, variables are used to access the Controller and 1/O, and
for external communications.

The internal software and the use of variables for I1/O access enable the Controller to execute both
sequence control and motion control.

NY-series Controller

Software Data

’ User program execution ‘ Settings
Sequence control AN User program

Accessing 1/0

Motion control \l_l/ —<v _>|EtherCAT slaves

Variables

’ I/O refreshing ‘

Other Controllers,
host computers, etc.

’ External communications‘

External communications

This section describes the following items to provide you with a basic understanding of how the Control-
ler performs sequence control and motion control.

Item Reference
Software P.2-4
Accessing 1/0 P.2-10
Sequence control and motion control P.2-16
Overview of Controller data P.2-21
Operation for Controller status P.2-22

@ Additional Information

¢ Refer to the NY-series Industrial Panel PC / Industrial Box PC Built-in EtherNet/IP Port User's
Manual (Cat. No. W563) for details on the use of variables for external communications.

¢ Variables in the NY-series Controller can be accessed from Windows. Refer to the NY-series
Industrial Panel PC / Industrial Box PC Setup User's Manual (Cat. No. W568) for information
on accessing.
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2 NY-series Controller Operation

2-1-2 Overview of Operation According to NY-series Controller Status

The status of the NY-series Controller changes when an error occurs or when you change the operating
mode. Changes in the status of the NY-series Controller affect user program execution, 1/0 refreshing,
and the processing of external communications.

The Controller operation according to the status of the Controller is described in 2-6 Operation for Con-
troller Status.

uonesadQ
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2 NY-series Controller Operation

2-2 Software

This section describes the software configuration of the NY-series Controller functions, and how the

software components operate.

2-2-1 Software Configuration

The software in the Controller is divided into four modules. These functional units are called function

modules.

The function modules and the processing that they perform are described in the following table.

Function module name

Processing

PLC Function Module

Performs the following services: task scheduling, commands for other func-
tion modules, event logging, execution of the user program, Virtual SD
Memory Card services, and data trace processing.

Motion Control Function Module

Performs motion control processing.”1

EtherCAT Master Function Mod-
ule

Performs communications with EtherCAT slaves as the EtherCAT master,
including 1/0 refreshing™2 for the EtherCAT slaves, EtherCAT message com-
munications”3, etc.

EtherNet/IP Function Module

Performs processing for EtherNet/IP communications, including tag data link
processing, built-in EtherNet/IP port servicing, etc.

*1 This function module executes motion processing based on target values (such as the position or velocity tar-
get value) from the motion control instructions. It outputs command values, controls status, and obtains infor-
mation through the EtherCAT Master Function Module.

*2 1/0 refreshing for EtherCAT slaves is performed by using process data communications (also called PDO com-
munications). In PDO communications, the master and slaves exchange data cyclically at regular intervals.

*3 This module communicates with the EtherCAT slaves as the EtherCAT master.

2-4
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2 NY-series Controller Operation

2-2-2 Operation of Software

The software in the Controller performs the following four processes. Which process is performed
depends on the status of the Controller and the execution conditions of the process itself.

L2 Con’froller pro- Status of Controller Execution conditions iz - :
cessing ple Pt
Initialization Startup state Initialization is performed only when Self diagnosis at z"r‘
the power supply is turned ON. startup %
Processing executed Normal operation The processing is executed within the | User program exe-
with tasks and error states assigned task. These tasks are exe- cution and I/O

cuted either periodically or only once | refreshing
when the specified condition is met.

Tag data link service These services are performed only Tag data links
upon requests from the hardware or Virtual SD Memory
other external devices. Card service

System services

Refer to 2-6-1 Controller Status for information on the Controller status.

aJemyjos Jo uonesedo z-z-Z

This section describes the operation of the processes.

| Initialization

Initialization is performed only when the power supply is turned ON.

The following processing is performed for initialization.

Processing Description
Self diagnosis at startup Operation is monitored for the following errors: Power Supply
Error, CPU Unit Reset, and CPU Unit Watchdog Timer Error.™
Data check The _RetainFail (Retention Failure Flag) system-defined variable

changes to TRUE at the following time: when the values of vari-
ables for which the Retain attribute was set to retain the values
were not retained after a power interruption.

Recording Power Turned ON and Power The Power Turned ON and Power Interrupted events are
Interrupted events recorded.

*1 Refer to the NY-series Troubleshooting Manual (Cat. No. W564) for information on the following errors: Power
Supply Error, CPU Unit Reset, and CPU Unit Watchdog Timer Error.
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2 NY-series Controller Operation

I Processing Executed with Tasks

® Types of Processing That are Executed with Tasks

The following processing is performed with tasks.

Processing

Description

1/0 refreshing

Data 1/O for EtherCAT slaves is performed.

User program execution

The user programming for sequence control is executed. It also sends com-
mands to the motion control process.

Motion control

Motion control is executed based on commands from the user program.

System common process-

ing

System common processing, such as data trace processing and tag data link

processing, is performed.

Refer to 5-3-3 Basic Operation of Tasks for NY-series Controllers for details on the processing that is

executed with tasks.

©® Task Operation

Processing is assigned to tasks. There are three kinds of tasks, as shown

They are defined by their execution priorities and execution conditions.

in the following table.

Execution priority

Execution condition

Main processing con-
tent

The primary periodic
task is periodically exe-
cuted.

I/O refreshing, user
program execution,
and motion control

The primary periodic
task is periodically exe-
cuted.

The task period is an
integer multiple of the
task period of the pri-
mary periodic task.

The processing that
can be performed
depends on the task
execution priority.

Execution priority 16,
17, or 18: User pro-
gram execution

Type_ el (smaller values indicate higher pri-
odic task .
ority)
Primary periodic | 4
task This task has the highest execution
priority.
Periodic tasks 16, 17, 0r 18
Event tasks 8 or48

An event task is exe-
cuted only once when
the specified condition
is met.

User program execu-
tion
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2 NY-series Controller Operation

The Controller executes the task with the highest execution priority first. The following operation
example is for the primary periodic task and a periodic task. If the primary periodic task is ready for
execution while a periodic task is in execution, execution of the primary periodic task is prioritized.

Task period of primary ~ Task period of primary  Task period of primary

periodic task periodic task periodic task

- L Dl Ll D Ll D B N
N
; S
Primary Task Task Task E
periodic task ! X 5
P Task period of periodic task | _ | . Task period of periodic task S

Periodic task Task Task Task

Refer to 5-2 Overview of Tasks for details on task operation.

® Operation of Processing with Tasks

Processing that is assigned to a task is executed within the task in the order shown in the following
diagram. If the program contains a motion control instruction, the execution process for the program
in the task will send a command to the motion control process. The motion control process is exe-
cuted based on commands.

aJemyjos Jo uonesedo z-z-Z

Task period Task period
>«

o T

P T

i Processing  ~ TTTe-ol

2
e

1/0 System System
. common User program execution Motion control common
refreshing  |processing processing

Motion control instructio%:ommand
Note The Controller executes motion control in the primary periodic task. If the program that contains a motion
control instruction is assigned to the periodic task, the execution process for the program in the periodic task

will send a command to the motion control in the primary periodic task.
Refer to 5-9-3 System Input and Output Response Times for details.
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2 NY-series Controller Operation

I Tag Data Link Service

® Processing Performed by the Tag Data Link Service

The tag data link service processes communications that use tags with other controllers or devices
on an EtherNet/IP network. You can use the built-in EtherNet/IP port in the Controller to connect to
an HMI.

@ Operation of the Tag Data Link Service

The tag data link service is executed periodically. The period and the time that is required for each
execution depend on the model of the Controller and on the tag data link settings.

The tag data link service is executed with the execution of tasks in parallel.

Task period of Task period of Task period of
primary periodic task primary periodic task primary periodic task

< 1l Bl 1l Dl »

Primary Task Task Task ]
periodic task

;Fask period of periodic task B Task p:eriod of periodic task

*

\ 4

-
< y < ]

1
1
]
Priority-16 periodic Task | Task
task ) |
| 1
1 1
Tag data link ! X
service ' X
1
1

Task period of periodic task

Priority-17 periodic |~ — \ = @ ——F-------
task Task |

It is executed with the execution of tasks in parallel.

For details on the tag data link service, refer to 5-4 Tag Data Link Service and System Services.
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I System Services

® System Services

System services include the following processing.

Processing Contents

Built-in EtherNet/IP port service | Processing of message service requests, such as CIP commands, from
the Sysmac Studio, an HMI, host computers, or other Controllers

¢ Execution of communications instructions for CIP and socket communi-
cations

Built-in EtherCAT port service » Execution of EtherCAT message communications

2Jemyos z-¢

Virtual SD Memory Card ser- ¢ Access from FTP client
vice * SD Memory Card operations from the Sysmac Studio
Execution of SD Memory Card instructions

Self-diagnosis * Hardware error detection
Monitoring of Windows status

® System Service Operations

For NY-series Controller, if a request comes from the hardware or from outside of the Controller,
system services are executed in parallel with other processes. System services are executed at the
required time without being affected by the execution of tasks. However, the system services are not
executed while the tag data link service is in progress.

aJemyjos Jo uonesedo z-z-Z

Task period of primary ~ Task period of primary Task period of primary ~ Task period of primary
periodic task periodic task periodic task periodic task

o
< »

\ 4

< Ll Bl Ll Bl

Primary Task Task Task Task
periodic task ! ! ! .

Task period of periodic task , Task period of periodic task ,

A 4

P
<

v

-
<

Periodic task Task Task Task Task

Tag data link
service

System
services

N /

The system services are executed in the unused time of the tag data link service.

Refer to 5-4 Tag Data Link Service and System Services for details on the system services.
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2 NY-series Controller Operation

2-3 Accessing /O

The NY-series Controller uses variables to access I/O. This section describes how variables are used
to access I/0.

In this manual, I/O on EtherCAT slaves are treated as /0. Refer to the NY-series Industrial Panel PC /
Industrial Box PC Built-in EtherNet/IP Port User's Manual (Cat. No. W563) for details on how to access

data in other Controllers with tag data links.

2-3-1

210

Types of Variables

In an NY-series Controller, you use variables in the user program to access 1/0 and memory in the Con-

troller.

The type of a variable depends on whether it has attributes that are set by the user, and what it can

access.
Variables Attrll_)ute Sl Accessed data
tings
User-defined variables All attributes can | Controller
be set.
Semi-user-defined | Device variables | Device variables | Some attributes EtherCAT slaves*2

variables

for EtherCAT
slaves

Cam data variables

can be set.”1

Servo Drives, encoder input
slaves, and Controller

System-defined
variables

System-defined variables for PLC

Function Module

System-defined
variables for
motion control

MC Common
Variable

Axis Variables

Axes Group Vari-
ables

System-defined variables for Ether-

Net/IP

System-defined variables for Ether-

CAT master

No attributes can
be set.

Controller

Servo Drives, encoder input
slaves, and Controller

Built-in EtherNet/IP port

Built-in EtherCAT master port

*1 Refer to Device Variable Attributes on page 3-7 for the attributes that can be set.
*2 “EtherCAT slaves” includes any NX Units on EtherCAT Slave Terminals.

I User-defined Variables

The user defines all of the attributes of a user-defined variable. Refer to 6-3 Variables for details on

user-defined variables.
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2 NY-series Controller Operation

I Semi-user-defined Variables

Semi-user-defined variables have some attributes that you can set. These variables are used to access
specific data. A semi-user-defined variable can either be a device variable or a cam data variable,
depending on what it can access.

® Device Variables

Device variables are used to access data in devices. A device is a general term for any Unit or slave
that is refreshed by the 1/O refreshing that is performed by the Controller. Specifically, it refers to Eth-
erCAT slaves.

The device and the data to access in that device determine the type of device variable, as shown

O/l Buissadoy ¢-Z

below.
Type of device vari- Device Accessed data
able
Device variables for EtherCAT slaves Process data for EtherCAT slaves™!
EtherCAT slaves

*1 This refers to 1/O data that is exchanged during the process data communications cycle between the mas-
ter and slaves.

se|qelep Jo sadAl L-g-Z

Device variables are used to access data for EtherCAT slaves through the I/O ports. The 1/O ports
are logical ports that are used to access devices.

NY-series Controller

User program

§ . Instruction —
Device variable-

\/

Refer to 3-3-1 I/O Ports for details on 1/0 ports and device variables.

A 4

EtherCAT slave

1/O port
L

® Cam Data Variables
Cam data variables are used to access data in cam tables, which are used for motion control.

For details, refer to the NY-series Industrial Panel PC / Industrial Box PC Motion Control User's
Manual (Cat. No. W559).
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2 NY-series Controller Operation

212

I System-defined Variables

System-defined variables are defined in advance in an NY-series Controller. The names and all attri-

butes are defined by the system.

or any other attributes.

They have specific functions. You cannot change the variable names

The system-defined variables are specific to a function module. There are system-defined variables for
each function module. The types of system-defined variables are listed in the following table.

Function module

Type of system-defined variable

PLC Function Module

System-defined variables for PLC Function Module

Motion Control Function Module

System-defined variables for motion control

EtherNet/IP Function Module

System-defined variables for EtherNet/IP

EtherCAT Master Function Module

System-defined variables for EtherCAT master

The system-defined variables for motion control are classified according to what the Motion Control
Function Module does, as listed in the following table.

System-defined variables for

motion control LR
MC Common Variable Common processing for the entire Motion Control Function Module
Axis variables Control of individual axes
Axes Group variables Control of axes groups™!

*1  An axes group consists of multiple axes. An axes group is used for interpolation.

Refer to A-3 System-defined Variables for details on system-defined variables.
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2 NY-series Controller Operation

2-3-2 Accessing I/O with Variables

In the NY-series Controller, variables are used in the user program. Variables access the data of the
assigned I/O. The following table shows how I/O and variables are assigned in the NY-series Controller.

1/0 Variables
EtherCAT slaves EtherCAT slaves Device variables for EtherCAT slaves

EtherCAT slaves to which Axis variables or device variables for EtherCAT slaves
axes are assigned

O/l Buissadoy ¢-Z

NY-series Controller

User program N

w

‘ Y

- >

Variables §

[

Axis variables Device variables for Z

EtherCAT slaves Q@

I o

£

*1 5

< | <

o 1 2

' A 4 1 g

[} : g

]

! Servo Drive and Servo Drive, encoder input, !
! encoder input slaves and general-purpose slaves H
! that are assigned to axes that are not assigned to axes H
] ]
e e i

I Accessing EtherCAT Slaves

The method that is used to access an EtherCAT slave depends on the type of EtherCAT slave.

Type of EtherCAT slave Access method
¢ Servo Drive and encoder input slaves These slaves are accessed through I/O ports by using
* General-purpose slaves device variables for EtherCAT slaves.
Servo Drive and encoder input slaves that are These slaves are accessed directly with Axis variables.*
assigned to axes

*1 For a Servo Drive, one Servomotor is assigned as one axis to one Axis variable. For an encoder input slave,
one counter is assigned as one axis to one Axis variable.

Note EtherCAT slaves that cannot be assigned to axes are called general-purpose slaves. EtherCAT slaves that
can be assigned to axes are called Servo Drive and encoder input slaves. Refer to the NY-series Industrial
Panel PC / Industrial Box PC Motion Control User's Manual (Cat. No. W559) for details on Servo Drive and
encoder input slaves.
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® Accessing Servo Drive, Encoder Input, and General-purpose Slaves That Are
Not Assigned to Axes

These slaves are accessed through 1/O ports for device variables for EtherCAT slaves. PDO com-
munications are used to access data from 1/O ports.

Controller
Example: General-purpose slave
Device variables
for EtherCAT slaves I/O ports
| PDO communications
Variable [ <@ = 00
InBit00
to
to L
PDO communications
Variable |4 > (s > 15
InBit15

® Accessing Servo Drive and Encoder Input Slaves That Are Assigned to Axes

Servo Drive and encode input slaves that are assigned to axes are accessed directly through the
Axis variable. PDO communications are used to access data from Axis variables.

For example, if a Servomotor is controlled with a Servo Drive, the control commands for the Servo-
motor that is assigned to an Axis variable are sent to the Servo Drive. The feedback from the Servo-
motor is sent from the Servo Drive to the Controller by using the Axis variable.

Controller
. . Servo Drive
System-defined variables
PDO communications
,
Servomotor
Servo Drive

PDO communications

Servomotor

Refer to 3-5-2 Axis Variables and Axes Group Variables for details on Axis variables.
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2 NY-series Controller Operation

ltl Precautions for Correct Use

Device variables can be assigned to the I/O ports of Servo Drive and encoder input slaves to
which axes are assigned.

The I/O port to which a device variable can be assigned must meet either of the following condi-
tions.

* The value of the R/W attribute is R (Read only).

* The value of the R/W attribute is W (Write only), and <Not assigned> is set for the process
data field under Detailed Settings on the Axis Basic Settings Display in the Sysmac Studio.

O/l Buissadoy ¢-Z

@ Additional Information

There are two types of EtherCAT communications, PDO communications and SDO communica-
tions. PDO communications are used for commands to refresh I/O data, such as data for Servo-
motor position control, on a fixed control period. SDO communications are used for commands
to read and write data at specified times, such as for parameter transfers.

Refer to the NY-series Industrial Panel PC / Industrial Box PC Built-in EtherCAT Port User's
Manual (Cat. No. W562) for details.

sa|gele/ yum Q| Buisseooy g-¢-g
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2 NY-series Controller Operation

2-4 Sequence Control and Motion Control

This section describes the sequence control and motion control systems that are used by the NY-series
Controller.

2-4-1 Overview of Control

The NY-series Controller can perform both sequence control and motion control.

You execute sequence control with instructions other than motion control instructions in the user pro-
gram. Sequence control is for EtherCAT slaves that are not assigned to axes. Control is performed by
the PLC Function Module and the EtherCAT Master Function Module.

You perform motion control with motion control instructions in the user program for EtherCAT Servo
Drive and encoder input slaves that are assigned to axes. Control is performed by the PLC Function
Module, Motion Control Function Module, and the EtherCAT Master Function Module.

NY-series Controller
PLC Function Module
User program execution
preg Sequence control
EtherCAT slaves
@)
Instruction | EXequted. 2 _ Servo Drive, encoder
HH [} o input, and general-pur-
gtgegtitgr? n < > 2 <:::> :j-g pose slaves that are not
s h
control ! o assigned to axes
instruction (=2
(0]
¢ EtherCAT PDO
I:Mast_er communi-
unction — i
cations
Module
| Motion control |
Exeduted.
L — Motion Control EtherCAT ;
Motion 'T\blmgtl?n communications Servo Drive and encoder
control Command odule QE— input slaves that are
instruction <’E Motion assigned to axes
control
processing
|
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2 NY-series Controller Operation

@ Additional Information

Instruction Types in Terms of Control Systems

In terms of the controls, the instructions can be broadly separated into the following two types of
instructions.

Type of instruction Definition

All instructions other than | These instructions are executed in the user program in the PLC Function
motion control instructions | Module and processing for them is completed there.
(sequence control)

|0J3U0D UOIIO pUE |0J3U0) dduanbag p-z

Motion control instructions | These instructions are executed in the user program in the PLC Function
Module to send commands to the Motion Control Function Module.

MC_Home (Homing), MC_Move (Positioning), MC_Camln (Start Cam Oper-
ation), and other instructions for motion control operations

For details on motion control instructions, refer to the NY-series Motion Control Instructions Ref-
erence Manual (Cat. No. W561). For details on other instructions, refer to the NY-series Instruc-
tions Reference Manual (Cat. No. W560).

[OJJUOD JO MBIMBAD L--C

lfl Precautions for Correct Use

Device variables can be assigned to the I/O ports of Servo Drive and encoder input slaves to
which axes are assigned.

The 1/0O port to which a device variable can be assigned must meet either of the following condi-
tions.

* The value of the R/W attribute is R (Read only).

e The value of the R/W attribute is W (Write only), and <Not assigned> is set for the process
data field under Detailed Settings on the Axis Basic Settings Display in the Sysmac Studio.

If you perform the following steps, the system will clear the assignment of the device variable to
the 1/0 port of a Servo Drive and encoder input slave to which an axis is assigned.

(1) With the Sysmac Studio version 1.09 or higher, assign device variables to the 1/0 ports of
Servo Drive and encoder input slaves to which axes are assigned.

(2) Save the project data.
(3) Open the saved project data with the Sysmac Studio version 1.08 or lower.
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2 NY-series Controller Operation

2-4-2 Sequence Control System

218

The way that the sequence control works depends on the device to control. This section describes the
operation of the function modules and the control period as part of the sequence control system.

Sequence Control System

Device
Operation of the function module Control period
Servo Drive, encoder * The PLC Function Module executes the user pro- | The task period of the task to
input, and general-pur- gram and refreshes the device variables. which the program is
pose slaves « The EtherCAT Master Function Module exchanges | assigned (i.e., the task period
data with the slaves through the I/0 ports for device | of the primary periodic task
variables. or a periodic task)"?

*1 The data refresh period in the slave depends on settings in the slave.

Servo Drive, encoder input, and general-purpose slaves are refreshed in the process data communica-
tions cycle. This means that 1/O refreshing takes place in the task period of the primary periodic task.
However, execution of the programs and refreshing of the device variables take place in the task period
of the task to which the programs are assigned. Therefore, the slave values are not reflected and not
controlled by the device variables until the task period of the task to which the programs are assigned.

If it is necessary to control a slave in the process data communications cycle, assign the program that

controls the slave to the primary periodic task.

For details, refer to 5-9-3 System Input and Output Response Times.

NY-series Controller

PLC Function Module

r;

User program
execution

Executed.

o =
M Instruction 2 8 Servo Drive, encoder
8 e input, and general-pur-
5 @ pose slaves
5 EtherCAT
& Master [ | PDO communications |
@ Function
Modul
f odule <
/ | \
Sequence control period (task o . \
period of the primary periodic task I/Olrefreshlng in the process data communi- Dat.a refresh
cations cycle (i.e., task period of the primary period in slave

or the periodic task) o
periodic task)
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2 NY-series Controller Operation

2-4-3 Motion Control System

This section describes the operation of the function modules and the control period as part of the
motion control system.

® Operation of Function Modules

* The PLC Function Module executes motion control instructions in the user program and sends
commands for motion control to the Motion Control Function Module. Axis variables are used for
these commands.

e The Motion Control Function Module performs motion control processing based on commands
from the PLC Function Module. It then reflects the results of this processing in the Axis variables.

e The EtherCAT Master Function Module sends the command values of the Axis variable to the
Servo Drive or other slave by using EtherCAT communications.

® Control Period

The motion control period is the task period of the primary periodic task.

|0J3U0D UOIIO pUE |0J3U0) dduanbag p-z

Motion control processing in the Motion Control Function Module is executed in the task period of
the primary periodic task. The Motion Control Function Module also exchanges data with Servo
Drive and encoder input slaves that are assigned to the axes to control in the process data commu-
nications cycle of the primary periodic task. The process data communications cycle is synchronized
with the primary periodic task.

wa)sAS [0JU0D UOHOW €42

This makes the motion control period the same as the task period of the primary periodic task, which
allows complete synchronization of multiple axes.
However, the following restrictions apply:

¢ The motion control instruction is executed and the command for motion control is sent in the
sequence control period.

* The data refresh period in the EtherCAT slave depends on settings in the slave.

NY-series Controller

PLC Function Module Motion Control EtherCAT
. Function Master -
User program execution Module Function Servo Drive and encoder
Module input slaves that are
ign
Exeguted. g EtherCAT assigned to axes
; ) Motion icati
(I\:/(Ijorﬂ(r)onl 6 control communications
H H instruction | gomnang processing v

(T@Q\

AY
/ Motion control period = The process data communications ~ Data refresh
Sequence control period (task period (i-€., task period of the  cycle is the same as the task period period in slave
of the primary periodic task or the primary periodic task) of the primary periodic task.

priority-16 periodic task)

@ Additional Information

* You must use the Sysmac Studio to assign an axis to an EtherCAT slave to control it from the
Motion Control Function Module. This allows the PLC Function Module to send commands to
the Motion Control Function Module for motion control instructions that are executed in the
user program. It also allows the PLC Function Module to obtain information from the Motion
Control Function Module through the Axis variables.

» The task to which the program that contains the motion control instructions is assigned deter-
mines the I/O response time of the motion control system. For details, refer to 5-9-3 System
Input and Output Response Times.
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2-4-4  Synchronizing Sequence Control and Motion Control

The sequence control period is the task period of the task to which the program and I/O refreshing are
assigned. However, motion control is always executed in the task period of the primary periodic task.
The process data communications cycle for the EtherCAT slave to use for motion control is synchro-
nized with the primary periodic task.

The NY-series Controller performs motion control and process data communications for axes and axes
groups in the task period of the primary periodic task.

If you assign the sequence control program to the primary periodic task, you can synchronize the
sequence and motion control periods with the process data communications cycle for EtherCAT.

The following diagram shows a program assigned to the primary periodic task. In the following diagram,
the period of sequence control, motion control, and process data communications on EtherCAT are all
synchronized.

Sequence control
period (i.e., period of

primary periodic task) | Sequence control period | Sequence control period
s trol User program User program User program
equence contro execution execution execution
Motion control period Motion control period Motion control period
< < < >
\4 Y
) Motion Motion Motion
Motion control control control control
PDO communi- Process data Process data Process data
cations on communications cycle [ communications cycle | communications cycle
EtherCAT << =G > >
I/O refreshing 1/O refreshing 1/0 refreshing
Vi \ Vi
Slave/Unit Slave/Unit Slave/Unit
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2 NY-series Controller Operation

2-5 Overview of Controller Data

The NY-series Controller also contains settings, the user program, present values, and other data. The
main data is described in the following table.

Refer to A-5 Attributes of Controller Data for information on all of the data in the NY-series Controller.

Settings

Type of data Description
Ether- Ethel:CAT §Iave This is information on the EtherCAT slave configuration.
CAT Con- Configuration
figuration EtherCA_AT Mas- | The EtherCAT Mastgr Settings contain parameter sett.ings. for the Eth-
ter Settings erCAT Master Function Module, such as the communications cycle.

Unit Configuration and Unit
Setup

The Unit Configuration and Unit Setup contain information on the
Unit configuration that enables the Controller to recognize the Units,
and the initial settings of the Special Units.

The 1/O Map contains assignment information between the variables

1/0 Map and the 1/O ports that are automatically created based on the Unit
Configuration.
Operation Set- | The Operation Settings include the Startup Mode setting, Security
Control tings Settings, and System Service Monitoring Settings.
Ie?g;?u-p Built-in Ether- The Built-in EtherNet/IP Port Settings contain the following settings:
Net/IP Port Set- | TCP/IP settings, Ethernet settings, DHCP settings, DNS settings,
tings FTP settings, and SNMP settings

Motion Control Setup

The Motion Control Setup consists of settings for Axis variables and
Axes Group variables for axis and axes groups, and motion control
parameter settings.

Cam Data Settings

The cam data includes cam tables that consist of phase/displace-
ment data for use in cam operation for motion control instructions.

These settings are for user-defined errors and user-defined informa-

Event Setup tion
The Task Setup contain settings for the task types, number of tasks,
Task Setup task execution conditions, task names, programs executed in the

task, and other task settings.

Data Trace Settings

The Data Trace Settings include settings for trigger conditions.

Tag Data Link Tables

The Tag Data Link Tables contain the tag data link settings for Ether-
Net/IP.

Controller Name

The Controller name is the name of the Controller.

Operation Authority Verifi- | This data contains the operation authority passwords to perform Sys-
cation mac Studio operations for the Controller.
Built-in Set Time This is the time information that is used inside the Controller.
Clock Time Zone Set- | This is the time zone that is set for the clock in the Controller.
ting

User
Program

POUs (program organiza-
tion units)

These are the definitions of the programs, functions, and function
blocks. The local variable tables and the initial values of the variables
are also included.

Data Types This data contains the definitions of the data types.
Data Global Vari- This data gives the attribute information of the global variables. It
ables includes the Initial Value and Retain attributes.

Present
Values

Values of Variables

This data contains the values of the variables.

Other
Data

Event Logs

The event logs include the error log for the Controller, and logs of
events other than errors, such as when the power supply was turned
ON and OFF and when operation started.

Absolute Encoder Home
Offsets

This data is used to restore the actual position of a Servo Drive with
an absolute encoder in motion control. The offset is the difference
between the command position after homing and the absolute data
that is read from the absolute encoder.
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2 NY-series Controller Operation

2-6 Operation for Controller Status

This section describes the processing that is performed for user program execution, 1/0 refreshing, and
external communications according to the status of the NY-series Controller. It also describes the oper-
ating modes that change the execution status of the user program when the NY-series Controller is in
the normal operation state.

2-6-1 Controller Status

The NY-series Controller can be in any of three states: startup state, normal operation state, or error
state. These states are defined as follows:

State Definition
Startup state The software is initializing the system.

Normal operation The software is executing processing for instructions that are executed in a task or it is exe-
cuting a system service. A Controller error has not occurred.

Error state A Controller error occurred when the software was executing processing for instructions
that are executed in a task or it was executing a system service.

The normal operation state has these three states for operation: PROGRAM mode, RUN mode, and
downloading. A Controller in the normal operation state changes to the other states due to user interac-
tion. This status is defined as follows:

State Definition
PROGRAM mode The operating mode is PROGRAM mode.
RUN mode The operating mode is RUN mode.
Downloading Data is being downloaded from the Sysmac Studio.

Note Refer to 2-6-3 Operating Modes for details on PROGRAM mode and RUN mode.
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® Controller status

The Controller enters the startup state after the power supply is turned ON. About 10 to 20 seconds
after the Controller enters the startup state, software processing begins and the Controller changes
to normal operation. If a Controller error occurs during normal operation, the Controller changes to
the error state. When you reset the Controller error, the Controller returns to normal operation.

When the Controller changes from startup state to normal operation, it will change to the operating
mode that you specify in the Controller Setup. You can set the operating mode at startup to PRO-
GRAM mode or RUN mode. Thereafter, changing the operating mode causes the Controller to
change between PROGRAM mode and RUN mode. If you download data from the Sysmac Studio
during PROGRAM mode, the Controller will change to the downloading state. The Controller will
return to PROGRAM mode when the download is completed.

snje)g 19]|0J3u0) 10} uonesado 9-z

Power ON
Execution and comple- Startup state
tion of data download
from the Sysmac Studio. l Software processing started.

SNje}S J9jjojuoy L-9-¢

e e 1

Normal operation
! PROGRAM !
i ' Controller error occurs
/ } __Mmode

Error state

P —
 Downloading i ,-----I_l_x Controller error is reset.
t---------1 RUN mode ! \

Operating mode is changed.

% Additional Information

* You can check the operating status of the Controller with the status indicators on the Industrial
Panel PC or on the Industrial Box PC. Refer to the NY-series Troubleshooting Manual (Cat.
No. W564) for troubleshooting procedures using the status indicators.

» Refer to A-5 Attributes of Controller Data for information on data operations when the Control-
ler status changes.

» Refer to 6-3-9 Changes to Variables for Status Changes for the values that variables take
when the status of the Controller changes.
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2-6-2

Operation for Controller Status

Changes in the status of the NY-series Controller affect user program execution, I/O refreshing, and the
operation of external communications. The following table shows how each process operates in startup
state and during normal operation.

Refer to the NY-series Troubleshooting Manual (Cat. No. W564) for information on the error state.

Operation Operation during normal operation
Controller process- during execu- SROGRAM
ing tion RUN mode Downloading
mode
User program Stopped. Stopped. Executed. Stopped.
I/O Refreshing for Stopped. Executed. EtherCAT communications
EtherCAT slaves changes to safe-operational
state. ¥1"2
External communica- | Stopped. Executed. Executed. 3
tions

*1  Only the input values are refreshed.

*2 1/0O refreshing is executed when the device output hold configuration is set to enable (16#A5A5) in the _Devi-
ceOQutHoldCfg (Device Output Hold Configuration) system-defined variable. Refer to Device Output Hold Con-
figurations on page 6-70 for the device output hold configurations. A Controller with unit version 1.14 or later
and Sysmac Studio version 1.18 or higher are required to use the _DeviceOutHoldCfg (Device Output Hold
Configuration) system-defined variable.

*3 The tag data links remain in effect, but the values of those links are not refreshed. The output tags retain the
values from before the download was started. The values in the input tags are not reflected in the variables.

® Values of Outputs in I/0 Refreshing

2-24

The following table shows the values of the outputs in each state after I/O refresh processing.

. Operation during normal operation
Outputs Operation e
during startup RUN mode Downloading
mode
Outputs from Ether- Controlled by the | The outputs have the values | Controlled by the slave set-
CAT slaves slave settings. *1 | of the device variables for tings. 2 "3
EtherCAT slaves.

*1 Refer to the manual for each slave for information on the slave settings that apply until EtherCAT communi-
cations starts after the power supply is turned ON.

*2 When the download is completed, initialization of the EtherCAT slaves starts. When initialization is in prog-
ress, the outputs reflect the settings for the slave.

*3 Device outputs are retained even when the operating mode changes or when downloading if the device
output hold configuration is set to enable (16#A5A5) in the _DeviceOutHoldCfg (Device Output Hold Con-
figuration) system-defined variables. Refer to 6-3-9 Changes to Variables for Status Changes for details. A
Controller with unit version 1.14 or later and Sysmac Studio version 1.18 or higher are required to use the
_DeviceOutHoldCfg (Device Output Hold Configuration) system-defined variable.

Refer to 6-3-8 Variable Attributes for information on the Initial Value attribute for variables.

Refer to Device Output Hold Configurations on page 6-70 for details on the device output hold con-
figurations.
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@ Additional Information

Servo Drive Response to Changes in Operating Mode

If the operating mode changes from RUN to PROGRAM mode during a motion control operation,
the axes will decelerate to a stop at the maximum deceleration rate.

Changing the Operating Mode during Initialization of EtherCAT Slaves

You can change the operating mode of the Controller to RUN mode while EtherCAT slaves ini-
tialization is in progress. If you do, provide programming to confirm that communications are
established before you attempt to use slave data in control operations. Your program can use the
__EC _PDSIlavThl (Process Data Communicating Slave Table) system-defined variable to see if
the process data inputs and outputs are valid for all of the slaves.

snje)g 19]|0J3u0) 10} uonesado 9-z

2-6-3 Operating Modes

You can change the operating mode according to the purpose of operation, such as functional testing or
actual operation. You can set the operating mode to RUN mode or PROGRAM mode, depending on the
purpose. The execution status of the user program is different in each operating mode. The following
table gives the purpose for each operating mode and the execution status of the user program.

sapo|y Buneladp g-9-Z

Operating mode Application User program execution status
RUN mode*1 RUN mode is for trial operation or actual operation. | Executed.
PROGRAM mode PROGRAM mode is for checking I/O wiring and Not executed.
other functional testing without executing the user
program.

*1 For the default setting, the Controller will enter RUN mode when the Controller changes from startup state to
normal operation.

@ Additional Information

The Controller performs various operations when the operating mode is changed, i.e., the axes
are stopped, and motion control instructions are aborted. For details on how the Motion Control
Function Module operates when the operating mode is changed, refer to the NY-series Motion
Control Instructions Reference Manual (Cat. No. W561).

Operations Allowed from the Sysmac Studio or an HMI in Each
Operating Mode

The major operations that you can perform from the Sysmac Studio or an HMI in each operating mode
are listed in the following table.

Operation RUN mode PROGRAM mode
Sysmac Studio Synchronization Not possible. Possible.
Online editing Possible.
Forced refreshing Possible.
Changing the values of variables Possible.
HMI Changing the values of variables Possible.
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2-26

I Retention of Variable Values during Changes in Operating Mode

The following table shows how the Retain attribute affects the variable values when the operating mode
is changed between RUN mode and PROGRAM mode.

Retaica?it;illaeute 2l Values of variables
Non-retain If initial values are set, the variables change to the initial values.
If no initial values are set, the variables change to the system-defined initial values.™1
Retain The values before the operating mode changed are retained.

*1 The system-defined initial values of variables depend on the data types of the variables. Refer to When the Ini-
tial Value Specification Is Left Blank on page 6-65.

Refer to 6-3-9 Changes to Variables for Status Changes for the values that variables take when the sta-
tus of the Controller changes.

I Setting and Changing the Operating Mode

When operation starts after the power supply is turned ON, the Controller operates in the operating
mode that you specify in the Controller Setup. During normal operation, you change the operating
mode for different purposes. You use the Sysmac Studio to set and change the operating mode.

® Operating Mode Setting after the Power Supply Is Turned ON

When the Controller starts operating after the power supply is turned ON, the Controller operates in
the operating mode that you set as the Startup Mode. Specify RUN mode or PROGRAM mode in the
Startup Mode setting in the Operation Settings in the Controller Setup. Refer to 4-2-2 Controller
Setup for details on the Startup Mode setting.

® Changing the Operating Mode during Operation

You can change the operating mode from the Sysmac Studio. Select the RUN mode or PROGRAM
mode from Controller - Operating Mode on the menu bar.

Ll7] Precautions for Correct Use

Always confirm the safety of the controlled system before you change the setting of the Startup
Mode or the current operating mode.
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I Checking the Operating Mode

You can check the operating mode with the RUN indicator on the Industrial PC or the Sysmac Studio.

® Checking the RUN Indicator
The RUN indicator on the Industrial PC indicates the operating mode as given below.
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RUN indicator .
status Operating mode
Not lit PROGRAM mode
Lit RUN mode

® Checking the Operating Mode from the Sysmac Studio

You can check the operating mode from the Controller Status Pane of the Sysmac Studio. The fol-
lowing Controller Status Pane indicates that the Controller is in RUN mode.

Controller Status

¥ Controller Status Details (Devicel)
Normal communications
No Controller error
No user-defined error

sapo|y Buneladp g-9-Z

Controller 1P address

Controller subnet mask

Operation authority —

Primary periodic task execution time 0.000 us
Primary period 1000.000 us
EtherNet/IP Tag Data Link —_
EtherCAT Process Data Communications —

Serial ID —

Variable in Forced Refreshing None

¥ List of Controllers Connected Online

CPU Unit name IController IP addres!Communications|Operating mode | Controller error | User-defined error Il

Devicel Normal comm.  RUN mode No Controller error No user-defined er
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2 NY-series Controller Operation

2-7 Monitoring and Changing Windows
Status

In an NY-series Controller, you can monitor and change the status of Windows from the Controller.

2-7-1 Windows Status

The following table describes five states of Windows installed in an NY-series Controller.

State Description
Booting Windows is starting up.
Running Windows is running.
ShuttingDown Windows is shutting down.
Halted Windows is stopped.
(Processing to shut down Windows is completed and Windows is not running.)
Error An error occurred in Windows.

@ Additional Information

You can use the system-defined variables or instructions to identify the status of Windows.

Running, Halted, and Error states can be identified. Booting and ShuttingDown states cannot be

identified.

2-7-2 Monitoring Windows Status

You can use the system-defined variables or instructions to monitor Windows status.

I System-defined Variables Related to Monitoring of Windows Status

Of the states of Windows, Running, Halted, and Error states are indicated with the system-defined vari-

ables.

Refer to Functional Classification: OS (Windows) on page A-62 for details on system-defined variables.

Variable name Meaning Function Data type R/W
_OSRunning OS Running Flag TRUE when the Controller observes that OS BOOL R
(Windows) is running.
_OSHalted OS Halted Flag TRUE when the Controller observes that OS BOOL R
(Windows) is stopped.
_OSErrorState OS Error State Flag TRUE when the Controller determines that an BOOL R

error occurred in OS (Windows).

2-28
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2 NY-series Controller Operation

I Instructions Related to Monitoring of Windows Status

The following instruction is supported to monitor Windows status.
Refer to the NY-series Instructions Reference Manual (Cat. No. W560) for details on the instruction.

Instruction Instruction name Introduction

IPC_GetOSStatus Read OS Status Reads OS (Windows) status. Of the states of Windows,
Running, Halted, and Error states are read.

snjelg
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2-7-3 Changing Windows Status

You can use the instructions to change Windows status.

I Instructions Related to Changing of Windows Status

The following instructions are supported to change Windows status.
Refer to the NY-series Instructions Reference Manual (Cat. No. W560) for details on the instructions.

sniejs smopuip Buibueyd ¢-7-z

Instruction Instruction name Introduction
IPC_RebootOS Restart OS Restarts OS (Windows).
IPC_Shutdown Shut Down Notifies the shutdown request to OS (Windows).

2-7-4 Changes in Windows Status

Windows status changes to Booting when an Industrial PC is started. Windows status changes to Run-
ning when the startup is ended.

If power is not provided due to the IPC_Shutdown instruction, a UPS power interruption detection, or
other reasons, or the power supply button is pressed while Windows is running, Windows status
changes to ShuttingDown. Windows status changes to Halted when the shutdown is ended.

Or, if the IPC_RebootOS instruction is executed while Windows is running, Windows status changes to
ShuttingDown. Windows status changes to Booting when the shutdown is ended and changes to Run-
ning when the startup is ended.

Also execute the IPC_RebootOS instruction to recover from Error state.

If Windows status changes to Running, Halted, or Error, Controller events that indicate the changes are
recorded.

However, if Windows status does not change to Halted even the time specified in the OS of the Shut-
down Wait Time Setting is elapsed from the Controller notifies the shutdown request to Windows by
executing the IPC_Shutdown instruction, a Controller event is not recorded.
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2 NY-series Controller Operation

2-8 Shutdown

2-30

You must connect a UPS (uninterruptible power supply) to an NY-series Industrial PC. By connecting a
UPS, even if an unexpected lose of power (i.e., a power interruption) occurs, the shutdown can be
properly performed to prevent data or file loss.

When the system-defined variable that indicates a power interruption detection in the UPS or a press-
ing of the power supply button changes to TRUE, the processing prepared for a power interruption can
be executed in the user program of the Controller.

Program the following processing as required.

* Copy the variables without a Retain attribute that are used in the user program of the Controller to
variables with a Retain attribute.

¢ Stop the file operations for the Virtual SD Memory Card in the Controller.
» Safely stop the operation of motion control during execution in the Controller.

After the processing in the user program is completed, the Controller system executes the shutdown
such as a holding of variables with a Retain attribute and other processing. If the shutdown in the Con-
troller is completed, the Controller notifies the shutdown request to Windows.

In Windows, the notification from the Controller is used as a trigger and the shutdown such as an appli-
cation end and other processing can be executed.

Refer to Details on Shutdown on page 2-34 for details on shutdown.

El Precautions for Correct Use

e If a UPS is not connected or the battery voltage of a UPS is dropped, the shutdown at the
power interruption is not executed. Therefore, variables with a Retain attribute, absolute
encoder home offsets, and event logs cannot be retained.

* Select a UPS with a battery capacity that the backup time is longer than the shutdown time of
the Controller and Windows. The shutdown is not normally ended if the battery backup time is
short.

@ Additional Information

Refer to the NY-series Industrial Panel PC Hardware User’s Manual (Cat. No. W557) or the NY-
series Industrial Box PC Hardware User’'s Manual (Cat. No. W556) for how to connect a UPS.
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2 NY-series Controller Operation

2-8-1 Processing When Power Is Interrupted or Power Supply Button Is

Pressed

This section describes the processing of the Controller when power is interrupted, the power supply
button is pressed, or the IPC_Shutdown instruction is executed while the Controller is operating. The
processing is different according to the UPS connection or the time to press the power supply button.

Operation

UPS connection

Controller processing

Power is interrupted.

A UPS is connected.

The signal from a UPS is used as a trigger and the
shutdown is executed. *1 *2

A UPS is not connected or
the UPS battery voltage is
dropped.

The shutdown is not executed. *3

The power supply button is
pressed within 5 seconds.

A pressing of the power supply button is used as a
trigger and the shutdown is executed. *1 *2

The IPC_Shutdown instruc-
tion is executed.

The Controller system executes the shutdown. ™1

The power supply button is
pressed in 5 seconds or
more.

A forced shutdown is started. The shutdown is not
executed. "3

*1 Refer to 2-8-3 Contents of Shutdown for information on shutdown.

*2 The Controller system executes the shutdown by executing the IPC_Shutdown instruction or when the time
that is specified in the User program of the Shutdown Wait Time Setting is elapsed.

*3 If the shutdown is not executed and the power supply is turned ON next time, an Event Log Save Error obser-
vation event or a Present Values of Retained Variables Not Saved major fault event will occur.
Also, the following will happen to data in the Controller.
Values of variables with a Retain attribute and absolute encoder home offsets will be the values that the power
supply is turned ON previously.
Event logs from the previous startup until the shutdown is not executed are disappeared.

@ Additional Information

If you press the power supply button when the Controller is not operated, the normal mode of an
Industrial PC is started. Press the power supply button in a disconnection status of the power
connector, connect the power connector while pressing the power supply button, and 10 sec-
onds is elapsed, the Controller starts operation in PROGRAM mode no matter the Startup Mode
setting in the Controller Setup.
In this case, a Safe Mode observation event will occur.

Refer to the NY-series Industrial Panel PC / Industrial Box PC Setup User's Manual (Cat. No.
W568) for information on startup and end.
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2 NY-series Controller Operation

2-8-2 Settings of Shutdown

2-32

Set the following parameters in the Controller Setup.

. Changes
Parameter i Description Set value | Default U_pd-ate in RUN
group timing
mode
Shutdown User pro- Sets the time to wait when the 1t030s 5s When Not
Wait Time gram signal is ON from a UPS which down- allowed.
Setting indicates a power interruption loaded to
detection, or when a shutdown Controller
command is accepted by press-
ing the power supply button until
the Controller starts the shut-
down.
oS Sets the time to wait when the 30to300s [60s When Not
Controller notifies the shutdown down- allowed.
request to Windows until the loaded to
shutdown completion is detected Controller
in Windows.

® User Program

The signal from a UPS which indicates a power interruption detection is monitored in the user pro-
gram of the Controller. The signal from a UPS is used as a trigger and the processing prepared for a
power interruption is executed in the user program.

The Controller system waits the completion of processing in the user program only for the time that
is specified in the User program setting. Therefore, specify a time in the User program setting
which is longer than the processing time in the user program. If the specified time is short, the pro-
cessing in the user program will be interrupted.

oS

If the shutdown in the Controller system is completed, the Controller system notifies the shutdown
request to Windows. In Windows, the notification from the Controller is used as a trigger and the
shutdown such as an application end and other processing can be executed.

According to the Controller system monitors the status in Windows, the normal shutdown completion
in Windows can be detected.

When the shutdown in Windows is completed before the time specified in the OS setting, a Control-
ler event that indicates the state is changed to Halted is recorded. Therefore, specify a time in the
OS setting which is longer than the processing time in Windows. If the specified time is short, the
processing in Windows will be interrupted and applications in Windows cannot be normally ended.

If a Controller event that indicates the state is changed to Halted is not recorded, the time specified
in the OS setting may be shorter than the processing time in Windows.
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2 NY-series Controller Operation

2-8-3 Contents of Shutdown

When a UPS power interruption is detected or the power supply button is pressed, the system-defined
variable which corresponds to each status changes to TRUE. By monitoring the status of these system-
defined variables, it is possible to copy the necessary data to variables with a Retain attribute and
safely stop the operation of motion control during execution. A monitoring of the system-defined vari-
ables and processing prepared for a power interruption are created in the user program of Controller.

Execute the IPC_Shutdown instruction after the completion of processing prepared for a power inter-
ruption in the user program.

The Controller system performs the shutdown by executing the IPC_Shutdown instruction.

umopinys 8-z

I System-defined Variables That Are Used As Triggers of Shutdown

The following table gives the system-defined variables that are used as triggers to start the processing
in the user program.

N

®

w

O

S

Variable name Meaning Function Data type R/W §
_SelfTest_UPSSignal | UPS Signal Detection | TRUE when a temporary power interruption signal | BOOL R a
Flag from UPS is detected. 1)

=

_RequestShutdown Request Shutdown TRUE when the power supply button is pressed BOOL R %
Flag while running. g

=}

Refer to Functional Classification: Power Supply on page A-60 for details on system-defined variables.

I Instructions That Notify Shutdown Requests

The following table gives an instruction that is used to notify the processing completion in the user pro-
gram to the Controller system and notify the shutdown request from the Controller system to Windows.

Instruction Instruction name Introduction

IPC_Shutdown Shut Down Starts the shutdown in the Controller system and noti-
fies the shutdown request to Windows after the shut-
down is completed.

Refer to the NY-series Instructions Reference Manual (Cat. No. W560) for details on the instruction.
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2-34

I Details on Shutdown

The following describes the details on the shutdown in any of three states of the Controller: RUN mode,
PROGRAM mode, or startup state.

® RUN Mode

The user program in the Controller is executed.

In RUN mode, a monitoring of the system-defined variables and processing prepared for a power
interruption created in the user program are executed to prevent loss of operation data in the equip-
ment managed in the Controller. The Controller system performs the shutdown after the processing
in the user program is completed. Then, the shutdown such as an application end and other pro-
cessing is executed in Windows.

The following describes the details of shutdown in RUN mode.

1
2

Monitor the _SelfTest UPSSignal (UPS Signal Detection Flag) and _RequestShutdown
(Request Shutdown Flag) system-defined variables in the user program.

When the _SelfTest UPSSignal (UPS Signal Detection Flag) or _RequestShutdown (Request
Shutdown Flag) system-defined variable changes to TRUE, execute the processing prepared
for a power interruption in the user program as required.

Execute the IPC_Shutdown instruction in the user program after the completion of processing
prepared for a power interruption.

The Controller system starts the shutdown when the IPC_Shutdown instruction is executed.

Values of variables with a Retain attribute, absolute encoder home offsets, and event logs are
retained.

The Controller notifies the shutdown request to Windows and Windows starts the shutdown.
Even if the IPC_Shutdown instruction is not executed, the Controller system starts the shut-
down when the time that is specified in the User program of the Shutdown Wait Time Set-
ting is elapsed.

When the shutdown in Windows is completed, a Controller event that indicates Windows sta-
tus changes to Halted is recorded.

However, if Windows status does not change to Halted even the time specified in the OS of
the Shutdown Wait Time Setting is elapsed from the Controller notifies the shutdown
request to Windows, a Controller event is not recorded.

If the signal from a UPS is used as a trigger and the shutdown is started, the Power Status
Output of the I/O connector on the Industrial PC turns ON after the shutdown is completed.

The UPS stops providing power when the Power Status Output turns ON.
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2 NY-series Controller Operation

® PROGRAM Mode

The user program in the Controller is not executed.

In PROGRAM mode, the processing prepared for a power interruption in the user program is not
necessary because the Controller does not perform control operations in the equipment.

The shutdown such as an application end and other processing is executed in Windows after the
Controller system completes the shutdown.

The following describes the details of shutdown in PROGRAM mode.

umopinys 8-z

* When the _SelflTest UPSSignal (UPS Signal Detection Flag) or _RequestShutdown (Request Shut-
down Flag) system-defined variable changes to TRUE, the Controller system immediately starts the
shutdown.

* Values of variables with a Retain attribute, absolute encoder home offsets, and event logs are
retained.

* The Controller notifies the shutdown request to Windows and Windows starts the shutdown.

* When the shutdown in Windows is completed, a Controller event that indicates Windows status
changes to Halted is recorded.
However, if Windows status does not change to Halted even the time specified in the OS of the
Shutdown Wait Time Setting is elapsed from the Controller notifies the shutdown request to
Windows, a Controller event is not recorded.

* If the signal from a UPS is used as a trigger and the shutdown is started, the Power Status Output
of the I/O connector on the Industrial PC turns ON after the shutdown is completed.

* The UPS stops providing power when the Power Status Output turns ON.

UMOPINYS JO SIUSJUOD £-8-Z

@ Startup State

The Controller is initializing the system.

In startup state, the processing prepared for a power interruption in the user program is not neces-
sary because the Controller does not perform control operations in the equipment.

The shutdown such as an application end and other processing is executed in Windows after the
Controller system completes the shutdown.

The following describes the details of shutdown in startup state.

* When the _SelflTest UPSSignal (UPS Signal Detection Flag) or _RequestShutdown (Request Shut-
down Flag) system-defined variable changes to TRUE, the Controller system immediately starts the
shutdown.

» Values of variables with a Retain attribute, absolute encoder home offsets, and event logs are
retained.

* The Controller notifies the shutdown request to Windows and Windows starts the shutdown.

* When the shutdown in Windows is completed, a Controller event that indicates Windows status
changes to Halted is recorded.
However, if Windows status does not change to Halted even the time specified in the OS of the
Shutdown Wait Time Setting is elapsed from the Controller notifies the shutdown request to
Windows, a Controller event is not recorded.

« If the signal from a UPS is used as a trigger and the shutdown is started, the Power Status Output
of the 1/0 connector on the Industrial PC turns ON after the shutdown is completed.

* The UPS stops providing power when the Power Status Output turns ON.
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2 NY-series Controller Operation

2-9 Resetting the Controller

The Controller can be reset only by resetting the Controller from the Sysmac Studio or Industrial PC
Support Utility.

® Resetting the Controller from the Sysmac Studio

The Controller can be reset when the operating mode of the Controller is PROGRAM mode.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for information on reset-
ting the Controller from the Sysmac Studio.

® Resetting the Controller from the Industrial PC Support Utility
The Controller can be reset when the operating mode of the Controller is PROGRAM mode.

Refer to the NY-series Industrial Panel PC / Industrial Box PC Setup User’s Manual (Cat. No. W568)
for information on resetting the Controller from the Industrial PC Support Utility.
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I/O Ports, Slave Configuration,

and Unit Configuration
]

This section describes how to use I/O ports, how to create the Slave and Unit Configu-
rations, and how to assign functions.

3-1 Procedure to Create the Slave and Unit Configurations .............. 3-2
3-2 Creating the EtherCAT Slave Configuration ........................ 3-4
3-3 /O Ports and Device Variables ............... ... 3-5
3-3-1 O POItS . . .o 3-5
3-3-2 /O Port Names . ... .. 3-6
3-3-3 Device Variables ... ... ... ... . 3-6
3-4 Allocating VariablestoUnits ................... .. s 3-8
3-4-1 Procedure to Assign Variablesto Units ............ ... ... ... ... ... ... 3-8
3-4-2  Using Variables AssignedtoUnits ......... ... ... ... ... .. ... .. ... 3-9
3-5 Creating the Axes and Assigning Them to the Servo
Drives/EncoderInputSlaves . ... ......... ... ittt 3-1
3-5-1 Introduction . ... ... .. 3-11
3-5-2  Axis Variables and Axes Group Variables ........................... 3-12
3-5-3  Creating and Using Axes and Axis Variables . ........................ 3-14
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3 1/0 Ports, Slave Configuration, and Unit Configuration

3-1 Procedure to Create the Slave and
Unit Configurations

This section provides the procedures for the Slave and Unit Configurations.

The shaded steps in the overall procedure that is given below are for the Slave and Unit Configurations.

Step 1. Software Design

Step 1-1 Designing I/O and Processing

Step 1-2 Designing Tasks

Step 1-3 Designing Programs

Step 2. Software Setups and Programming

Step 2-1 Slave and Unit Configurations

Step 2-2 Controller Setup

Step 2-3 Programming

Step 2-4 Offline Debugging

Step 3. Mounting and Setting Hardware

Step 4. Wiring

Step 5. Checking Operation and Starting Operation on the
Actual System

For details, refer to 1-4 Overall Operating Procedure for the NY-series Controller.
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3 1/O Ports, Slave Configuration, and Unit Configuration

Step 1 Create the EtherCAT Slave Configuration (if EtherCAT is used).

Reference

¢ Create the EtherCAT Slave Configuration.

EtherCAT slave configuration

Sysmac Studio
Controller
EtherCAT
IR
— )
Slave configuration information

Created with the EtherCAT slave configuration settings.

3-2 Creating
the EtherCAT
Slave Configu-
ration

Step 2  Assign device variables to 1/O ports.

Reference

* Register the device variables.

2-3-1 Types of

. Registering the device variables Variables
Sysmac Studio
e Slave/Unif /O port [ Device variable 3-31/O Ports
. and Device
i Assign a new device Variables
< ivariable or a variable :
ifrom a variable table for
ieach I/O port. i
Created in the /0 Map.
Reference

Step 3 Create the axes and assigning them to the Servo Drive and encoder
input slaves (if motion control is used).

1. Create the axes.

2. Assign the axes to the Servo Drive and encoder input slaves in the EtherCAT configuration.

Axis Setup EtherCAT slave configuration
Servo Drives
Axes Assigned. c
A ontroller
Sysmac Studio :> . )
| EtherCAT
e i —
O o] [o] G
o e [ 55 o %
O Servo Drives/encoder input slaves

Encoder input slave

e R

Assigned in the Axis Setup.

From the EtherCAT Configuration Setup

3-5 Creating
the Axes and
Assigning
Them to the
Servo
Drives/Encoder
Input Slaves
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3 1/0 Ports, Slave Configuration, and Unit Configuration

3-2 Creating the EtherCAT Slave
Configuration

To enable accessing the slaves that are connected to the NY-series Controller, you create a slave con-
figuration on the Sysmac Studio. In the EtherCAT Tab Page of the Sysmac Studio, create the EtherCAT
slave configuration that is detected as “correct” by the NY-series Controller.

Controller

EtherCAT master

EtherCAT

L

slave

EtherCAT EtherCAT

slave

EtherCAT
slave

—

_/

—
EtherCAT slave configuration

“r

Created with the Sysmac Studio.

The I/O ports are automatically registered for the slaves in the configuration. Later, the user assigns
device variables to the 1/O ports. You can specify device variables in the user program to access the

slaves.

Refer to EtherCAT Configuration and Settings in the Sysmac Studio Version 1 Operation Manual (Cat.
No. W504) for specific procedures to create the EtherCAT slave configuration.

@ Additional Information

If you connect EtherCAT Slave Terminals, create the EtherCAT slave configuration, create the
Slave Terminal configuration, and set the operation settings. Refer to the NX-series EtherCAT
Coupler Unit User’'s Manual (Cat. No. W519) for information on the Slave Terminal configuration
and operation settings.

@ Additional Information

If the EtherCAT slaves are Servo Drives or encoder input slaves, after they are registered in the
EtherCAT slave configuration, Axis Variables are registered automatically by creating the axes.
Refer to 3-5 Creating the Axes and Assigning Them to the Servo Drives/Encoder Input Slaves

for details.

3-4
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3 1/O Ports, Slave Configuration, and Unit Configuration

3-3 1/0 Ports and Device Variables

This section describes the 1/0O ports and device variables that you use to access the EtherCAT slaves of
an NY-series Controller.

3-3-1 1/0 Ports

An I/O port is a logical interface that is used by the NY-series Controller to exchange data with external
devices (slaves and Units). I/O ports are automatically created when you create the Slave and Unit
Configurations on the Sysmac Studio. You assign device variables to 1/0 ports to enable accessing the
slaves and Units from the user program.

NY-series Controller

User program (or external communications)

Variables

Device variables

I/0 ports are logical interfaces used by
/ the Controller to exchange data with
external devices.

v v /

Outside of the
Controller EtherCAT EtherCAT

slaves slaves

I/O ports are automatically registered in the 1/O Map when you create the EtherCAT Slave Configura-
tion or Unit Configuration in the Sysmac Studio, or when you read either of these configurations from
the physical Controller from the Sysmac Studio. You can check the I/O ports that were registered in the
I/0 Map of the Sysmac Studio.

/0 Map

“\, Configurations and Setup )
mmmm~ || *

Pod Port Description |R/W Data Ty|  Variable | Variable Comment
¥ Configurations and Setup v & CPUJExpansion Racks

¥ ™ CPU Rack 0
¥  CI1W-0D232 (Transistor Qutpt

RW [ WORD |
RwW BOOL

» @ Controller Setup Ch1_Out00 Output CH1 bit 00

¥ 4# Motion Control Setup Ch1_Out01 Output CH1 bit 01 RW
&' Cam Data Settings Ch1_Out02 Output CH1 bit 02 RW
P Event Settings Ch1l_Out03 Qutput CH1 bit 03 RW
¥, Task Settings Ch1_Out04 Output CH1 bit 04 RW

F+ Data Trace Settings Chl_Qut05 Qutput CH1 bit 05 RW
Chi_Out06 Output CH1 bit 06
Chl_Out07 Qutput CH1 bit 07
Ch1_Qut08 Qutput CH1 bit 08
Ch1_Out09 Output CH1 bit 09
Chl_Qut10 Qutput CH1 bit 10
Chi_Outii Qutput CH1 bit 11
Chl_Outl2 Output CH1 bit 12
Ch1_Qut13 Qutput CH1 bit 13
Ch1_Out14 Output CH1 bit 14
Chl_Qut1ls Qutput CH1 bit 15 01_Chl_OQutls
¥ Ch2_Out Output CH2
Ch2_Out00 Output CH2 bit 00
Ch2_Out01 Qutput CH2 bit 01

NY-series Industrial Panel PC / Industrial Box PC Software User’s Manual (W558) 3-5

sajqeliep 991A8(Q PUE SHOd O/l £-€

sHod O/l L-€-€




3 1/0 Ports, Slave Configuration, and Unit Configuration

3-3-2 1/0 Port Names

The I/O port names are registered automatically. The following I/O port name is used when the device
(i.e., Unit or slave) is an EtherCAT slave.

The following 1/0 port names are used for Remote 1/O Terminals that are EtherCAT slave devices.
Example for a 16-point Remote 1/0O Terminal: Bit0O to Bit15

For other slaves, all or part of the object names that are defined in the EtherCAT object dictionary are
used.

Example for Analog Input Unit: CHO_input16-bit
Examples for the R88D-KN50H-ECT: Position actual value and Digital inputs

3-3-3 Device Variables

In an NY-series Controller, external devices (slaves and Units) are not assigned to specific memory
addresses in the Controller. Rather, variables are assigned to the I/O ports. These variables are called
device variables.

Slave and Unit Configuration |::> I/0 ports |::> Variables assigned to /O ports:
Information created. created. Device variables
Slave and Unit Configurations /O ports. Device variables
Assigned.
Bit00 G E001_Bit00

T

O
Bit01 (O <<= E001_BitO1
O

G E001_Bit02
1
|
1
|

You can specify device variables in the user program or in external communications to access the
devices (slaves or Units).

NY-series Controller

User program (or external communications)

Variables

// These variables are called device
variables.

v v
O 1/0O ports O 1/0 ports

v '

General-purpose General-purpose
EtherCAT slaves EtherCAT slaves

1
1
;
i Variables are assigned to 1/O ports.
i
1
1
1
1

Outside of the
Controller

Refer to 2-3-1 Types of Variables for the relationship of device variables to other variables.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for details on registering
device variables with the Sysmac Studio.
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3 1/0 Ports, Slave Configuration, and Unit Configuration

I Device Variable Attributes

The attributes of the device variables are described in the following table. You can change the settings
of some of the attributes, but not all of them.

Attribute Setting Changes to settings

Variable Name Automatically generated variables: [device_name] + Allowed.

[/O_port_name]

For the default device names of EtherCAT slaves, an E fol-
lowed by a sequential number starting from 001.

Refer to 3-3-2 I/O Port Names for more information on I/O port
names.

If entered manually, the variable name is the string you enter.

Data Type According to the data type of the 1/O port. Allowed.

AT Specification ¢ NX Units connected through an EtherCAT Coupler Unit: Not allowed.
ECAT://node#[EtherCAT_Coupler_Unit_node_ad-
dress.NX_Unit_numberl/[l/O_port_name]

» EtherCAT slaves: ECAT.//node#[node_ad-
dress]/[l/O_port_name]

Retain Device variables for EtherCAT slaves: Not retained. Not allowed.

Initial Value None Allowed.

Constant None Allowed.

Network Publish Do not publish. Allowed.

Edge None Not allowed.

Refer to 6-3-4 Attributes of Variables for the meanings of the attributes.

@ Additional Information

* You can specify forced refreshing for 1/0 ports in the /O Map. You can force real I/O to turn ON
or OFF to check the wiring.
* You can choose the variable table (global variable table or local variable table for one POU) in
which to register a device variable in the I/O Map.
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3 1/0 Ports, Slave Configuration, and Unit Configuration

3-4 Allocating Variables to Units

For some instructions, the Units on EtherCAT Slave Terminals are specified by using variables. There-
fore, you must assign variables to the Units in advance. After you assign variables to the Units, the con-
nection locations of the Units are automatically updated in the variables even if you change the
locations. This means that you do not have to assign variables again every time you change the Unit
connection locations.

@ Additional Information

3-4-1

You can assign variables to EtherCAT slaves other than Slave Terminals. This applies to Ether-
CAT slaves from other manufacturers. The variables are assigned to the EtherCAT slaves in the
same way as they are assigned to EtherCAT Coupler Units and NX Units.

Procedure to Assign Variables to Units

The variables assigned to the Units are not created automatically when you make configuration settings
for an EtherCAT Slave Terminal on the Sysmac Studio. You must make the following settings to assign
the variables to the Units.

1
2

3

4

On the Sysmac Studio, select Configurations and Setup — EtherCAT and make configuration
settings for EtherCAT Slave Terminals.

Select Configurations and Setup — 1/O Map to display the 1/0 Map.
The I/O Map is displayed for the Units of the set EtherCAT Slave Terminals.

Right-click the model of Unit to which you want to assign variables and select Display Node
Location Port from the menu.

The Node location information port will be added on the 1/O Map.

Right-click the Node location information and select Create Device Variable.

The variable name will be written automatically to the Variable Field of the Node location
information port.

The data type of variables assigned to the Units is _sSNXUNIT_ID structure. The details on the _sNX-
UNIT_ID structure data type are given in the following table.

Variable Name Meaning Data type
User specified Specified Unit Specified Unit _sNXUNIT_ID
NodeAdr Node address Node address of the EtherCAT Coupler Unit UINT
IPAdr IP address®1 IP address of the EtherCAT Coupler Unit BYTE[5]
UnitNo Unit number Unit number of the specified Unit UDINT
Path Path*1 Path information to the specified Unit BYTE[64]
PathLength Valid path length Valid path length USINT

*1 This information is used only inside the Controller. You cannot access or change it.

m Precautions for Correct Use

The values of variables assigned to the Units will be set automatically when you register the vari-
ables. Do not change the values of the variables. If you change the value, the Controller may not
perform the intended operation.
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3 1/0 Ports, Slave Configuration, and Unit Configuration

@ Additional Information

The data type of variables assigned to EtherCAT slaves other than Slave Terminals is _sECAT _ID
structure. The details are given in the following table.

Variable Name Meaning Data type
User specified Specified slave Specified slave _sECAT_ID
| NodeAdr Node address Node address of the EtherCAT Coupler Unit | UINT

3-4-2 Using Variables Assigned to Units

This section describes how to use the variables assigned to the Units in the user program. In any
cases, the variable with the same name as the variable assigned to the Unit on the I/O Map must be
registered in the variable table in advance. The data type of the variable is _sNXUNIT_ID structure.

sjun o) se|qeleA Bunesolly p-¢

I Designating Units
The variables assigned to the Units are passed as parameters to the instructions for which specify the
Units.

Example: Executing the NX_SaveParam Instruction

In the following example, the NX Unit to which the NX7 variable is assigned is specified when the
NX_SaveParam instruction is executed. NX7 is passed to the UnitProxy variable.

Variable assigned to NX Unit

sliun 0} peuﬁgssv sa|qelie/ GU!SI’] Pt S

NX_SaveParam_instance
A NX_SaveParam B
—{ Execute Done 4@
— UnitProxy Busy —
UINT#0—TimeOut Error—
ErrorlD —
ErrorIDExX[—
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I Designating Unit Attributes

You can specify members of the variables that you assign to Units to specify some of the Unit attributes.

Example: Executing an Instruction with the Unit Number of an NX Unit

The following programming example reads a data object from an NX Unit if the NX Unit number of the
NX Unit to which the NX7 variable is assigned is 2. The NX1.UnitNo member gives the NX Unit number.

IF (NX1.UnitNo = UINT#2) THEN
NX_ReadObj_instance(Execute:=TRUE, UnitProxy:=NX1, Obj:=S_Obj, ReadDat:=Rdat);
END_IF;

I Designating More Than One Unit

To designate more than one Unit, you can specify the elements of an array of the variables that are
assigned to the Units. This allows you to use loop processing to perform the same process for more
than one Unit.

Example: The following programming example changes multiple NX Units to the mode that enables
writing data.

NXO0, NX1, and NX2 are the variables that were assigned to the NX Units. The variables are assigned
to the elements of the NXTable[0..2] and then the NX_ ChangeWriteMode instruction is executed in
order for each.

¢ Variable Table

Variable Data type
NXTable ARRAYTI0..2] OF _sNXUNIT_ID

e ST Program
FORi:=0TO 2 DO

NX_ChangeWriteMode _instance]i](Execute:=FALSE);
END_FOR;

NXTable[0] := NXO;
NXTable[1] := NX1;
NXTable[2] := NX2;

FORi:=0TO 2 DO

NX_ChangeWriteMode _instanceli](Execute:=TRUE, UnitProxy:=NXTable[i]);
END_FOR;
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3-5 Creating the Axes and Assigning
Them to the Servo Drives/Encoder
Input Slaves

This section describes how to create axes in the NY-series Controller and how to assign the axes to the
Servo Drive and encoder input slaves.

3-5-1 Introduction
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When you use the Motion Control Function Module for operation with EtherCAT Servo Drive or encoder
input slaves, create axes in the Sysmac Studio and define them as EtherCAT Servo drives or encoder
input slaves. At a result, Axis Variables are automatically created as system-defined variables.

Controlled by the Motion Control Function Module.
Controller (_)%

Axis A AxisB  f---- Functional units within the
