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| Safety Precautions |

Thank you for purchasing an CK3E series Controller.

To ensure the safe usage of the CK3E series Controller, read
and understand this document and the manuals for the
Controller.

Contact your OMRON representative and make sure that you
use the most recent version of each manual.

Keep this document and all relative manuals in a safe place,
and make sure that they are delivered to the final user of the
Controller.

OMRON Corporation

©OMRON Corporation 2016-2020 All Rights Reserved.  3102733-5D

« EtherCATe is registered trademark and patented technology,
licensed by Beckhoff Automation GmbH, Germany.

+ ODVA, CIP, CompoNet, DeviceNet, and EtherNet/IP are
trademarks of ODVA.

Other company names and product names in this document are

the trademarks or registered trademarks of their respective

companies.

| Safety Precautions

B Definition of Precautionary Information

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

/\WARNING

ACaution

W Safety Precautions

WARNING

Do not attempt to take any Unit apart.

In particular, high-voltage parts are present in the Power
Supply Unit while power is supplied or immediately after Q
power is turned OFF. Touching any of these parts may Q
result in electric shock. There are sharp parts inside the

Unit that may cause injury.

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

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

and similar safety measures must be provided in
external control circuits.

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

Emergency stop circuits, interlock circuits, limit circuits, 0

W EtherNet/IP Communications

® Unexpected operation may result if inappropriate data link
tables are set. Even if appropriate data link tables have been
set, confirm that 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
transferred.

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

® Make sure to use the communications distance, number of
nodes connected, and method of connection for EtherNet/IP
within specifications. Do not connect EtherNet/IP
communications to EtherCAT or other networks. An overload
may cause the network to fail or malfunction.

B Motion Control

The motor is stopped if communications are interrupted

between the Power PMAC IDE and the Controller during a

Test Run. Connect the communications cable securely and

confirm that the system will not be adversely affected before

you perform a Test Run.

® 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 established before attempting control
operations.

® When you create a servo algorithm, take fail-safe measures
in the user program which includes the servo algorithm.

H Unit Replacement, Maintenance and Disposal
® Make sure that the required data, including the user program,
configurations, settings, and variables, is transferred to the
Controller that was replaced and to externally connected

devices before restarting operation.

® Do not use corrosive chemicals to clean the Controller. Doing
so may result in a failure or malfunction of the Controller.

® Dispose of the product according to local ordinances as they
apply.

B Upgrading the Power PMAC IDE

After you upgrade a project file created with an older version
of the Power PMAC IDE for use with a newer version of
Power PMAC IDE, perform a test run before use to check
that the project file was upgraded correctly.

| Precautions for Correct Use
B Mounting and Wiring

The Controller will turn OFF all outputs of output units in
the following cases and the slaves will operate according
to the settings in the slaves.
« If an error occurs in the power supply
« If the connected power supply is faulty
« If a CPU Unit error (watchdog timer error) or CPU
Unit reset occurs 0
« If a major fault level Controller error occurs
* While the Controller 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.

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

The UPS used enables normal operation to continue for
a certain period of time if a momentary power
interruption occurs. This means that the CK3M-series
Controller may receive incorrect signals from external
devices that are also affected by the power interruption.
Accordingly, take suitable actions, such as establishing
external fail-safe measures and interlock conditions, to
monitor the power supply voltage of the external device
as required.

You must take fail-safe measures to ensure safety in the
event of incorrect, missing, or abnormal signals caused
by broken signal lines, momentary power interruptions,
or other causes.

Always confirm safety at the destination before you
transfer a user program, configuration data, or setup
data from the Power PMAC IDE. The devices or
machines may perform unexpected operation regardless
of the operating mode of the Controller.

Before you start an Test Run, make sure that the
operation parameters are set correctly.

After you transfer the user program, the Controller is
restarted and communications with the Ether-

CAT 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.

To ensure safe use of the Controller, correctly make the
limit settings for the position, speed, acceleration, jerk,
current, and following error, as well as the encoder loss
detection.

For devices that move in a vertical direction, use a motor
brake to prevent them from falling down when the servo
control is stopped.

UTION

To control the motor safely and correctly, the servo
algorithm design and gain setting work must be
performed by engineers who understand control theories
and the specifications of this product.

ee & o9& & & &

When you perform a test run, take fail-safe measures
and run the motor at a sufficiently low speed to ensure
safety.

Before you download a project written in C language,
execute the re-initialization command ($$$***).

If you download a validated program to a different
product, check the operation of the program again on
the product because it may have different settings.
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® Before touching a Unit, be sure to first touch a grounded
metallic object in order to discharge any static build-up.

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

® Use the rated power supply voltage for the products.

H Task setting

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

B EtherCAT Communications
® Set the Servo Drives to stop operation if an error occurs in
EtherCAT communications between the Controller and a
Servo Drive.
® 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.
a) Continuous refreshing of process data communications
will not be possible.
b) Continuous refreshing of process data communications
will not end during the set cycle.

W Actual Operation

Do not disconnect the communications cable while the
system is running. Doing so may result in a failure or
malfunction of the system.

® Do not download motion control settings during an Test Run.

B USB device

® Always use USB memory devices that comply with the USB
standards.

Specification

M General specification

Item Specification
Unit power supply rated voltage 24 VDC (20.4 to 26.4 VDC)
Unit power current consumption 660 mA or less
Ambient operating temperature 0to 45°C
Ambient operating humidity 10 to 95% RH
(without condensation and icing)
-25to +70°C
(without condensation and icing)
EU: EN61326, RCM, UL, KC

Ambient storage temperature

Applicable standards

B Marking
——:DC

A\ : Functional Earth Terminal

B Mounting Direction in Control Panels

® The Programmable Multi-Axis Controller can be installed
facing the front or sideways.

® The Controller must be mounted in an upright position to

Precautions for Safe Use

B Disassembly, Dropping, Mounting, and
Wiring

® Do not attempt to disassemble, repair, or modify the
Controller. Doing so may result in malfunction or fire.

® Do not drop any Unit or subject it to abnormal vibration or
shock. Doing so may result in Unit malfunction or burning.

® Always connect to a ground of 100 € or less when installing
the Units.

® Follow the instructions in the relevant manuals to correctly

perform terminal block and connector wiring and insertion.

Double-check all wiring and connector insertion before

turning ON the power supply.

Do not pull on the cables or bend the cables beyond their

natural limit.

Do not place heavy objects on top of the cables or other

wiring lines. Doing so may break the cables.

® Be sure that the connectors and other items with locking
devices are correctly locked into place before use.

® Before you connect a computer to the Controller, disconnect

the power supply plug of the computer from the AC outlet.

Also, if the computer has an FG terminal, connect it such that

the FG terminal has the same electrical potential as the FG

on the product. A difference in electric potential between the

computer and the Controller may cause failure or

malfunction.

If the external power supply to slave has polarity, connect it

with the correct polarity. If the polarity is reversed, current

may flow in the reverse direction and damage the connected

devices regardless of the operation of the Controller.

® Do not allow wire clippings, shavings, or other foreign
material to enter the Controller. Otherwise, Controller
burning, failure, or malfunctions may occur. Cover the
Controller or take other suitable countermeasures, in
particular when carrying out wiring work.

B Power Supply Design, Turning ON the
Power Supply, Turning OFF the Power
Supply, and Actual Operation

® Surge current occurs when the power supply is turned ON.
When selecting fuses or breakers for external circuits,
consider the above precaution and allow sufficient margin in
shut-off performance. Refer to the relevant manuals for
surge current specifications.

® 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 generated. 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.

® In the system, only use a power supply within the rated
supply capacity range specified in the relevant manuals.

® |t takes approximately several tens of seconds to enter RUN
mode after the power supply is turned ON. During that time,
outputs will be OFF or the values will be as according to
settings in the Unit or slaves. Also, external communications
will not be able to be performed. The outputs during this
period will behave according to the slave and Unit
specifications. Implement fail-safe circuits so that external
devices do not operate incorrectly.

® Do not turn OFF the power supply or remove the USB
memory device while the Controller is accessing the USB
memory device. Data may become corrupted, and the
Controller will not operate correctly if it uses corrupted data.

® Do not turn OFF the power supply to the Controller while the
built-in flash memory is being written. Data may become
corrupted, and the Controller may not operate correctly.

® Do not disconnect the cable or turn OFF the power supply to
the product when downloading data or programs from the
Support Software. Correct data can not be transferred, which
could result in malfunctions.

® Always turn OFF the power supply to the system before you
attempt any of the following.
- Connecting cables or wiring the system
- Connecting or disconnecting the connectors

B Operation
® Confirm that no adverse effect will occur in the system before
you attempt any of the following.
- Changing the operating mode of the Controller (including
changing operation mode setting when power is turned ON)
- Changing the user program or settings
- Changing set values or present values

B EtherCAT Communications

® Make sure that the communications distance, number of
nodes connected, and method of connection 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 malfunction.

® 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.

® For EtherCAT and Ethernet, use only the connection
methods and cables that are specified in the relevant
manuals. Otherwise, communications may be faulty.

@ |f the Fail-soft Operation parameter 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. For this reason, if Servo Drives are
connected, the Servos for all axes will be turned OFF. Make
sure that the Fail-soft Operation param-eter setting results in
safe operation when a device error occurs.

® |[f noise occurs or an EtherCAT slave is disconnected from
the network, any current communications frames may be
lost. If frames are lost, slave 1/O data is not communicated,
and unintended operation may occur. The slave outputs will
behave according to the slave specifications. For details,
refer to the manual for the slave.

® EtherCAT communications are not always established
immediately after the power supply is turned ON. Use the
system-defined variables and the EtherCAT Coupler Unit
device variables in the user program to confirm that I/O data
communications are established 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.

® [f you need to disconnect the cable from an EtherCAT slave
during operation, first reset the EtherCAT and EtherCAT
slaves that are connected after it to the Init state, then
disconnect the EtherCAT slave.

® Make sure that all of the slaves to be restored are
participating in the network before you reset 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.

® There is a time lag between the moment when this Controller
sends a command value to the EtherCAT type Servo Drive
and the moment when it receives the feedback value.
Perform servo control taking this time lag into consideration.

Conformance to EU Directives |

Conformance to KC Standard

® This product is EMC-compliant when assembled in complete

PLC system of the PLC series which type-name shows. To
ensure the EU directive conformance of customer's
machinery or equipment in which the product is incorporated,
be sure to observe the following precautions.

- This product is defined as an in-panel device and must be
installed within a control panel.

- The SELV requirements must be satisfied for the DC power
supply connected to the DC Power Supply Unit,
Communications Unit, and I/0O Unit.

- This product complies with the common emission standard
(EN61326) with regard to EMI. For the radiated emission
requirement (10 m regulations), in particular, please note
that the actual emission varies depending on the
configuration of the control panel to be used connecting
device and wiring. Therefore, the customer must confirm the
EU directive conformance of the overall machinery or
equipment by themselves, even if this EU conforming
product is used.

- Install a clamp core to Ethernet communications cable.
Refer to the relevant manuals for details on the installation.

® This is a class A product. In residential areas it may cause

radio interference, in which case the user may be required to
take adequate measures to reduce interference.

® Be sure to ground the GR terminal of the power supply unit

using the wire of 2 mm? or more. (ground resistance of 100 Q
or less)

® In a place where a large noise occurs, be sure to ground the

LR and GR terminals of the power supply unit. (ground
resistance of 100 Q or less)

® The length of the grounding wire must be 20 m or less. When

using the expansion rack, be sure to ground it along with the
CPU rack at one point.

® |f the relay output is opened or closed 5 times or more per

minute, the EMI of EN61326 standard requirements may not
be satisfied. Countermeasures for this depend on the load
machine, wiring and the configuration of machines being
used. To meet the requirements, take measures to reduce
noise by using a capacitor, resistor, diode or others
externally.

® Industrial electromagnetic environment (EN/IEC 61326-1

Table 2).

| Conformance to UL and CSA Standard |

® Surrounding Air Temperature: 0 to 40 °C (Avoid Freezing or

condensation)

® Surrounding Air Humidity: 80% max. up to 31°C decreasing

linearly to 50% at 40°C.

® Supply voltage fluctuations: 90% to 110%
® If the equipment is used in manner not specified by the

manufacturer, the protection provided by the equipment may
be impaired.

® Wiring for Power Input
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Relevant Manuals

Refer to below manual for other related manuals.

Model numbers and manual name Cat. No.

CK3E-000O0

CK3E series Programmable
Multi-Axis Controller Hardware 1610
User’ s Manual

SUITABILITY FOR 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 complete
determination of the suitability of the Product in combination with the
end product, machine, system, 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 application 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 A
WHOLE 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
EQUIPMENT OR SYSTEM.

OMmRON

provide appropriate cooling. OMRON Corporation (Manufacturer)

Shiokoji Horikawa, Shimogyo-ku, Kyoto, 600-8530 Japan
Tel: (81)75-344-7109  Fax: (81)75-344-7149
Regional Headquarters
OMRON EUROPE B.V. (Importer in EU)
Wegalaan 67-69,2132 JD Hoofddorp, The Netherlands
| Tel: (31)2356-81-300 Fax: (31)2356-81-388
OMRON ASIA PACIFIC PTE. LTD.
No. 438A Alexandra Road # 05-05/08 (Lobby 2), Alexandra Technopark,
Singapore 119967
Tel: (65) 6835-3011 Fax: (65) 6835-2711
OMRON ELECTRONICS LLC
2895 Greenspoint Parkway, Suite 200 Hoffman Estates, IL 60169 U.S.A.
Tel: (1) 847-843-7900 Fax: (1) 847-843-7787
OMRON (CHINA) CO., LTD.
Room 2211, Bank of China Tower, 200 Yin Cheng Zhong Road, Pu
Dong New Area, Shanghai, 200120, China
Tel: (86) 21-5037-2222  Fax: (86) 21-5037-2200

Note: Specifications subject to change without notice.
Printed in Japan

® Do not operate or store the Controller in the following
locations. Doing so may result in burning, in operation
stopping, or in malfunction.
- Locations subject to direct sunlight ISR [
- Locations subject to temperatures or humidity outside the
range specified in the specifications ﬁ
- 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
® Take appropriate and sufficient countermeasures when
installing the Controller in the following locations.
- 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

Do not use ferrule terminals for field wiring. Tightening torque

of the terminals: 5 Lb In (0.6Nm). Wire range AWG 30 to 12.

Front mounting Sideways mounting

D -
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Conformance to EN Standard

Surrounding Air Temperature: 0 to 45 °C (Avoid freezing or
omRON condensation)

Surrounding Air Humidity: 95% max.

Indoor use only

Altitude: Max. 2,000 m

Installation environment: Over Voltage Category Il Pollution
Degree 2
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