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Introduction

Introduction

Thank you for purchasing a CK3M-series Programmable Multi-Axis Controller (may be called Motion
Controller hereinafter).

This manual contains information that is necessary to use the CK3M-series Programmable Multi-Axis
Controller. Please read this manual and make sure you understand the functionality and performance
of the product 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 (electrical engineers 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.

Applicable Products

This manual covers the following products.

» CK3M-series Programmable Multi-Axis Controller
CK3M-CPU11
CK3W-PD048
CK3W-AX13131/-AX14140/-AX151501/-AX2323]
CK3W-MD71010
CK3W-ADLI100
CK3W-EXMO01/-EXS02
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Manual Structure

Manual Structure

Page Structure

The following page structure is used in this manual.

Level 1 heading
Level 2 heading

Level 2 heading——1—— 4-3 Mounting Units — Level 3 heading

Gives the current
4-3-1 Connecting Controller Comp t: headings.
The Units that make up an NJ-series Controller can be connected simply by pressing the Units together

and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the Controller.

A step in a procedure ——————————— 17 sinthe units so that the connectors fit exactly.

4 Installation and Wiring

Level 3 heading——

Hook Hook holes

Indicates a procedure. . . cometar' |

sun Bupunow -y

— Page tab

Gives the number
of the main section.

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

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

SHEUOIOD 1100 BUPBUOD 1-¢-5 T

H H H m for Correct Use
Special information
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
ICOnS |nd|Cate the adjacent Unit connectors.

precautions, additional
information, or reference
information.

< Jul=Y
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Manual name

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

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

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

m Precautions for Correct Use

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

@ Additional Information

Additional information to read as required.
This information is provided to increase understanding and make operation easier.
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Sections in this Manual

Sections in this Manual

Introduction to Motion Controllers

System Configuration

Configuration Units

Installation

Wiring

Troubleshooting

Inspection and Maintenance

Appendices

RSN\

Index

HEEREBEDREDER
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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 work-
manship for a period of twelve months from the date of sale by Omron (or such other period ex-
pressed 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 re-
sponsible 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 Compa-
nies shall not be liable for the suitability or unsuitability or the results from the use of Products in
combination with any electrical or electronic components, circuits, system assemblies or any other
materials 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
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Terms and Conditions Agreement

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.

Application Considerations

I suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At Buy-
er’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 par-
ticular Product with respect to Buyer’s application, product or system. Buyer shall take application re-
sponsibility 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 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 per-
formance 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 oth-
er 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
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be changed without any notice. When in doubt, special part numbers may be assigned to fix or estab-
lish 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

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of
the CK3M-series Programmable Multi-Axis Controller.

The safety precautions that are provided are extremely important for 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, could result in death or serious injury.

A WARN I NG Additionally, there may be severe property

damage.

Indicates a potentially hazardous situation which, if

A Caution not avoided, may result in minor or moderate

injury, or property damage.

Symbols

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 that disassembly is prohibited.

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.

S>P o
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Safety Precautions

WARNING

/\ WARNING

I Wiring

Connect this Controller correctly to the servo amplifier, encoder, and limit sensors ac- 0

cording to the instructions in this manual. Not doing so may cause the motor to run
away, resulting in serious accidents.

For the Power Supply Unit or any other power supply connected to peripheral devices,
connect the 0-V side to ground, or do not ground them at all.

Depending on how devices connected to the non-insulated circuit are grounded, the
power supply may be short-circuited.

Never ground the 24-V side of the power supply, as shown in the following figure.

CK3W Unit

Power Supply Unit

Power supply . External device
connection Non-isolated DC
terminal block power suppl
\( Internal

° power |

<—J|_ O supply
circuit

(Non-isolat- Cable

ed)

N ) N [\
External power supply t
7 4 —) —)

I During Power Supply

Do not attempt to take any Unit apart.
In particular, high-voltage parts are present in the Power Supply Unit while power is ®

supplied or immediately after power is turned OFF. Touching any of these parts may
result in electric shock. There are sharp parts inside the Unit that may cause injury.

I Fail-safe Measures

Provide safety measures in external circuits to ensure safety in the system if an abnor-
mality occurs due to malfunction of the products or due to other external factors affect-
ing operation. Not doing so may result in serious accidents due to incorrect operation.

must be provided in external control circuits.

Emergency stop circuits, interlock circuits, limit circuits, and similar safety measures 0
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Safety Precautions

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.

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.

Unintended outputs may occur if an error occurs in internal data of the Controller. As a
countermeasure for these problems, external safety measures must be provided to en-
sure safe operation of the system.

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.

 |f a power supply error occurs

« If the connected power supply is faulty

» If a CPU Unit error (watchdog timer error) or CPU Unit reset occurs

« 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.

The outputs may remain ON or OFF due to welding or burning of the output relays or
destruction of the output transistors. As a countermeasure for these problems, external
safety measures must be provided to ensure safe operation of the system.

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 de-
tection.

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

Downloading

Always confirm safety at the destination before you transfer a user program, configura-
tion data, or setup data from the Power PMAC IDE.

The devices or machines may perform unexpected operation regardless of the operat-
ing mode of the Controller.

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

The time that communications are cut off depends on the EtherCAT network configura-
tion.

Before you transfer the user program, confirm that the system will not be adversely af-
fected.

e & & & & & &
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Safety Precautions

I Test Run

Before you start a Test Run, make sure that the operation parameters are set correctly. 0

I Actual Operation

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

Cautions
/\ Caution
I Design

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 specifi-
cations of this product.

I Test Run

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

I Downloading

Before you download a project written in C language, execute the re-initialization com-

mand ($$$*+*).

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.

0
0
O
0
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Precautions for Safe Use

Precautions for Safe Use

I Transporting

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

I Mounting

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

When connecting the Power Supply Unit, CPU Unit, and CK3W Unit, connect the Units together,
then slide the sliders on the top and bottom until they click into place, and lock securely.

Always mount an end cover for use. Note that if an end cover is not mounted, the Unit may not func-
tion satisfactorily.

The number of CK3W Units connected to the CPU Unit must be within the specified range.

I Installation

Always connect to a ground of 100 Q or less when installing the Units.
For DIN Track installation, correctly follow the instructions in this manual.

I Wiring

Follow the instructions in this manual to correctly perform terminal block and connector wiring and
insertion.

Double-check all wiring and connector insertion before turning ON the power supply.

If the external power supply to a digital output or a slave has polarity, connect it with the correct po-
larity.

If the polarity is reversed, current may flow in the reverse direction and damage the connected devi-
ces regardless of the operation of the Controller.

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 electri-
cal potential as the FG on the product.

A difference in electrical potential between the computer and the Controller may cause a failure or
malfunction.

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 ca-
bles.

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 gen-
erated.

CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036) 17



Precautions for Safe Use

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.

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.

To ensure safe use of the functions of the CK3W Units, observe the following points when wiring to

avoid the effects of the noise.

a) Use twisted-pair shielded wire for the encoder connection lines, amplifier connection lines, and
analog input lines.

b) Wire the encoder connection lines, amplifier connection lines, and analog input lines separately
from the AC power lines, motor power lines, and other power lines, and do not insert into the
same duct.

c) If there are noise effects from power supply lines when using the same power supply to power
an electrical welder or an electric discharge machine, or there is a high-frequency source nearby,
insert a noise filter into the power supply input section.

I Power Supply Design

In the system, only use a power supply within the rated supply capacity range specified in this man-
ual.

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

Do not apply voltages to the Input Units in excess of the rated input voltage.

Do not apply voltages or connect loads to the Output Units in excess of the maximum switching ca-
pacity.

I Turning ON the Power Supply

It 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. Implement fail-safe circuits
so that external devices do not operate incorrectly.

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 this user's manual for surge current specifications.

Configure the external circuits so that the power supply to the digital output turns ON only after the
power supply to the Controller has turned ON.

If the power supply to the Controller is turned ON after the digital output power supply, the digital
output may suddenly malfunction when the power supply is turned ON to the Controller.

I Actual Operation

18

Build a program such that the Sys.Status flag is constantly monitored and safe operations are taken
if any errors occur.
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Precautions for Safe Use

I Turning OFF the Power Supply

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

Always turn OFF the power supply before you attempt any of the following.

a) Mounting or removing the Units

b) Assembling the Units

c) Setting rotary switches

d) Connecting cables or wiring the system

e) Connecting or disconnecting the terminal blocks or connectors

Do not disconnect the cable or turn OFF the power supply to the product when downloading data or
programs from the Support Software. You may be unable to download the correct data, which could
result in malfunctions.

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.

I Operation

Confirm that no adverse effects 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

I EtherCAT Communications

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

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

If 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
parameter setting 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 I/O data is not communicated, and unintended opera-
tion may occur. The slave outputs will behave according to the slave specifications. For details, refer
to the manual for the slave.

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

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.
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Precautions for Safe Use

« 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 1/0 data communications are established before attempting control opera-
tions.

« If you need to disconnect the cable from an EtherCAT slave during operation, first reset the Ether-
CAT and EtherCAT slaves that are connected after it to the Init state, then disconnect the EtherCAT
slave.

» For EtherCAT and EtherNet, use the connection methods and cables that are specified in this man-
ual. Otherwise, communications may be faulty.

* 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 in the network when any of these
errors is reset, the EtherCAT Master Function Module may access a slave with a different node ad-
dress 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 Ether-
CAT type Servo Drive and the moment when it receives the feedback value. Perform servo control
taking this time lag into consideration.

I 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.

« 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 commu-
nications. 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 con-
nection for EtherNet/IP within specifications. Do not connect EtherNet/IP communications to Ether-
CAT or other networks. An overload may cause the network to fail or malfunction.

I 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 sys-
tem 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 es-
tablished before attempting control operations.

* When you create a servo algorithm, take fail-safe measures in the user program which includes the
servo algorithm.
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Precautions for Safe Use

I Unit Replacement

» Make sure that the required data, including the user program, configurations, settings, and varia-
bles, is transferred to the Controller that was replaced and to externally connected devices before

restarting operation.

I 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.

I Maintenance

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

or fire.
» Do not use corrosive chemicals to clean the Controller. Doing so may result in a failure or malfunc-

tion of the Controller.
» Dispose of the product according to local ordinances as they apply.
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Precautions for Correct Use

Precautions for Correct Use

22

I Storage and Installation

» Follow the instructions in this manual to correctly perform installation.

» Do not operate or store the Controller in the following locations. Doing so may result in burning, in
operation stopping, or in malfunction.
a) Locations subject to direct sunlight
b) Locations subject to temperatures or humidity outside the range specified in the specifications
c) Locations subject to condensation as the result of severe changes in temperature
d) Locations subject to corrosive or flammable gases
e) Locations subject to dust (especially iron dust) or salts
f) Locations subject to exposure to water, oil, or chemicals
g) Locations subject to shock or vibration

» Take appropriate and sufficient countermeasures when installing the Controller in the following loca-
tions.
a) Locations subject to strong, high-frequency noise
b) Locations subject to static electricity or other forms of noise
c) Locations subject to strong electromagnetic fields
d) Locations subject to possible exposure to radioactivity
e) Locations close to power lines

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

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

I Wiring

» Use the rated power supply voltage for the products.

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 During Operation

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

I Motion Control

* Do not download motion control settings during a Test Run.
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I 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

| usB Devices

* Always use USB memory devices that comply with the USB standards.
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Regulations and Standards

Conformance to EU Directives

I Applicable Directives

« EMC Directives

I Concepts

® EMC Directives

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.*1

Whether the products conform to the standards in the system used by the customer, however, must
be checked by the customer. EMC-related performance of the OMRON devices that comply with
EU Directives will vary depending on the configuration, wiring, and other conditions of the equip-
ment 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.

*1. Applicable EMC (Electromagnetic Compatibility) standards are as follows: EMS (Electromagnetic Suscept-
ibility): EN61326 EMI (Electromagnetic Interference): EN61326 (Radiated emission: 10-m regulations).

® Conformance to EU Directives

The CK3M-series Units comply with EU Directives. To ensure that the machine or device in which
the CK3M-series Units are used complies with EU Directives, the following precautions must be ob-
served.

» The CK3M-series Units must be installed within a control panel.

* You must use double or reinforced insulation power supply for the DC power supplies that are
connected as the Unit power supplies for the CK3M-series Units.

We recommend that you use the OMRON S8VK-S series DC Power Supplies. EMC standard
compliance was confirmed for the recommended Power Supplies.

» The CK3M-series Units that comply with EU Directives also conform to the Common Emission
Standard (EN61326). Radiated emission characteristics (10-m regulations) may vary depending
on the configuration of the control panel used, other devices connected to the control panel, wir-
ing, and other conditions.

You must therefore confirm that the overall machine or equipment in which the CK3M-series
Units are used complies with EU Directives.

» This is a Class A product (for industrial environments). In a residential environment, it may cause
radio interference. If radio interference occurs, the user may be required to take appropriate
measures.

Condition for Compliance with EU Directives

The immunity test condition for the CK3M-series Analog Input Units is as shown below.
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Unit type Overall accuracy
+6%/-6%

Analog Input Unit
To connect an Analog Input Unit, use 2-core twisted-pair shielded wire. Note that compliance was con-

firmed with the shielded wire grounded at both ends

Conformance to UL and CSA Standards
The CK3M-series Units comply with UL and CSA standards
For how to make your machine or device compliant with these standards, refer to the INSTRUCTION

SHEET included with the product.
The INSTRUCTION SHEET provides usage conditions to make it compliant with the standards

Conformance to KC Certification
When you use this product in South Korea, observe the following precautions

A8 ot 2
0l 7171= UR 8 BZolM ASE 5
71712 M 7HES BZoIM A3 B

This product meets the electromagnetic compatibility requirements for business use. There is a risk of

&Lk

radio interference when this product is used in home
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Versions

PMAC firmware revisions are used to manage the motion control firmware in CK3M-series CPU Units.
The PMAC firmware revision is updated each time there is a change in motion control firmware. Even
when two CPU Units have the same model number, they will have functional or performance differen-
ces if they have different PMAC firmware revisions.

Checking Versions

You can check the PMAC firmware revision in Power PMAC IDE.

I checking with Power PMAC IDE

1 Connect the CK3M-series CPU Unit and Power PMAC IDE online.

2 Input vers to the terminal window.

 Power PMAC Suite (Administrater)

File Edit View Debug Tools DeltaTau Window Help

TR E o gl ]
B Terrinal B4 Position 5] Watch | Status i Jog Ribbon | £ Communication Setup i

| Watch: offine + Il X | Position: Offline « [l X ||Position: Offline -~ I

Command Fezponse

Enter “vers” }

| outpue
| Show output from: - =

The firmware revision is displayed on the command line.
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Related Manuals

Related Manuals

The following manuals are related. Use these manuals for reference. Contact your OMRON represen-

tative for information on how to procure these manuals.

Manual name Cat. No. Application Description
CK3M-series Programma- 0036 Learning the basic An introduction to the entire CK3M-series system
ble Multi-Axis Controller specifications of the is provided along with the following information.
Hardware User’s Manual CK3M-series Pro- * Features and system configuration
grammable Multi-Axis | ¢ Introduction
Controller, including e Part names and functions
introductory informa- | « General specifications
tion, design, installa- | « |nstallation and wiring
tion, and mainte- » Maintenance and inspection
nance.
Mainly hardware infor-
mation is provided.
Power PMAC User’'s Man- | 0014 Learning the features | The following information is provided on the
ual and usage examples | CK3M-series Programmable Multi-Axis Controller.
of the CK3M-series * Basic functions
Programmable Multi- | ¢ Setup examples
Axis Controller. * Programming examples
Power PMAC Software Ref- | 0015 Learning how to pro- | The following information is provided on the
erence Manual gram a CK3M-series | CK3M-series Programmable Multi-Axis Controller.
Programmable Multi- | ¢ Details of commands
Axis Controller. * Details of data structure
Power PMAC IDE User 0016 Learning how to oper- | Describes the operating procedures of Power
Manual ate Power PMAC IDE, | PMAC IDE, and examples of how to start the sys-
the integrated devel- | tem.
opment environment
of the Controller.
Power PMAC-NC-16 Quick | O017 Briefly understanding | Describes the Quick setup procedure to run Power
Start Manual the basic usage of PMAC-NC16 on a desktop PC by showing some
Power PMAC-NC16. | examples.
Power PMAC-NC16 .ini 0018 Configuring an appli- | Describes how to set up PowerPmacNC.ini, the
Configuration Manual cation for CNC devi- setup data file to be loaded when Power PMAC-
ces by using Power NC16 starts.
PMAC-NC16.
Power PMAC-NC16 Soft- 0019 Learning about usage | The following information is provided on Power
ware User Manual and features of Power | PMAC-NC16.
PMAC-NC16, Support | = How to use the software
Software required to * Features included in the software
use the Controller for | « Features that can be customized
CNC devices.
Power PMAC-NC16 Mill G- | 0020 Creating programs for | Describes the basic G-code set that can be used

Code Manual

CNC devices by using
Power PMAC-NC16.

for Power PMAC-NC16, and relevant instructions.
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Terminology

Term

Description

PMAC

The acronym for Programmable Multi-Axis Controller.

Motion control

Motion control can achieve intended operation by providing a target value to the axis to be control-
led, or by controlling state transitions.

Axis A functional unit within the Motion Control Function Module. An axis is assigned to the drive mecha-
nism in an external Servo Drive, etc.
NC The acronym for Computerized Numerical Control.
A method to numerically control machining processes in production by using computers. CNC has
been further automatized over conventional numerical control machine tools (NC machine tools).
G-code A type of language used to create NC programs.
CPU Central Processing Unit. Hardware that executes instructions from computer programs.
MODBUS/TCP A protocol used for the Modbus communications on TCP/IP.
EtherCAT The acronym for Ethernet for Control Automation Technology.
EtherCAT is the real-time Ethernet protocol standards.
ENI file ENI is the acronym for EtherCAT Network Information.
The ENI file contains the network configuration information related to EtherCAT slaves.
ESI file ESl is the acronym for EtherCAT Slave Information.
The ESI file contains information unique to the EtherCAT slaves in XML format.
PMACS Style Motion control IC developed by the U.S. company Delta Tau Data Systems, Inc.
DSPGate3 IC
Gate3 index IC index for PMAC3 Style DSPGate3 IC.
Gate3 index is set with the DIP switch of the Unit.
If index is i, the CPU Unit accesses the CK3W Unit with Gate3[i] data structure.
DirectPWM A Servo Drive interface unique to Delta Tau Data Systems, Inc.
FilteredPWM Method for creating analog output by smoothing the PWM pulse.
TrueDAC Method for creating analog output using a DA converter.

Serial encoder

An encoder that uses communications to perform data transfer.

Digital quadrature
encoder

A type of encoder that outputs pulse signals.

Sinusoidal encoder

A type of encoder that outputs SIN/COS waveforms at 1 Vpp.

Encoder loss detec-
tion function

Function that detects if encoder is not connected.

Hall sensor A sensor that detects the rotor position of the motor by detecting the magnetic field.

CIP An abbreviation for Common Industrial Protocol.
An industrial standard protocol used for networks such as EtherNet/IP and DeviceNet.

EDS An abbreviation for Electronic Data Sheet.
A text file that contains the EtherNet/IP slave setting information.

Originator A node that makes a request for opening a connection when a tag data link connection is opened in
an EtherNet/IP network.

Target A node that receives a request for opening a connection when a tag data link connection is opened
in an EtherNet/IP network.

RPI An abbreviation for Requested Packet Interval. Represents a data refresh period set for each con-
nection between originators and targets on an EtherNet/IP network.
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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.

[ Cat. No.

0036-E1-04 |

*— Revision code

Ri\:::m Date Revised content
01 July 2018 | Original production
02 July 2019 | = Made changes accompanying the addition of CK3W-AX1313[1/-AX2323J/-
MD7100/-ADI100/-EXM01/-EXS02 Units.
* Corrected mistakes.
03 July 2019 | Corrected mistakes.
04 August 2020 | = Made changes accompanying the addition of EtherNet/IP functions.

* Corrected mistakes.
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Introduction to Motion Controllers

This section describes the features, system configuration, and operating procedure of

a CK3M-series Programmable Multi-Axis Controller.

1-1 Features and System Configuration
1-1-1 Motion Controller Features...........ccoccvvevceeiiieeeiieene
1-1-2 Introduction to the System Configurations
1-1-3 SUPPOrt SOftWAre.......eeeiiiiiiiiie e

1-2 CK3M-series Operating Procedure.........cccccccceenrniinnenn.
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1 Introduction to Motion Controllers

1-1  Features and System Configuration

This section describes the features and basic system configuration of the CK3M-series Programmable
Multi-Axis Controller and Support Software.

1-1-1 Motion Controller Features

I Fast Multi-Axis Control

The Motion Controller uses the Programmable Multi Axis Controller, developed by Delta Tau Data Sys-
tems, Inc. (hereinafter referred to as “Delta Tau”), a manufacturer specializing in motion controllers.
This enables control of a maximum of 16 axes of an analog input type or DirectPWM type Servo Drive
(when using four CK3W-AXOOOO Units and an Expansion Rack) at high speeds using the Axis
Interface Unit.

I Constructing Systems with Greater Flexibility

Programs for the Motion Controller can be written in G-code, C language, or Programmable Multi-Axis
Controller specific language. This function design flexibility allows you to create functions that are opti-
mized for your equipment.

Various EtherCAT-compatible products such as image sensors and I/O as well as motion controls can
be connected, allowing you to construct original systems to suit the equipment.

I Compactness

The Controller is compact and has less wiring due to the use of the EtherCAT network, which helps to
downsize devices.

1-1-2  Introduction to the System Configurations

The Motion Controller supports the following system configurations.
The basic configurations include the CK3W Unit configuration, EtherCAT network configuration, Ether-
net network configuration, and Support Software.

I Basic Configuration

* CK3W Unit Configuration
Up to four CK3W Units (or up to two CK3W-AX Units) can be connected to the CPU Unit.

Unit type Model
Axis Interface Unit | CK3W-AX1313/-AX141400/-AX15150/-AX2323]
Digital 1/0 Unit CK3W-MD71J0
Analog Input Unit | CK3W-ADII100

In addition to the CPU Rack, an Expansion Rack can be used to install additional CK3W Units.
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1 Introduction to Motion Controllers

You can add up to four CK3W Units (or up to two CK3W-AX Units) with the Expansion Rack.

By connecting an analog input type or DirectPWM type Servo Drive to a CK3W-AX Unit, high-speed
axis control is enabled.

One CK3W-AX Unit controls up to four axes.

With the Expansion Rack, one CK3M-series CPU Unit can connect up to four CK3W-AX Units and
control a maximum of 16 axes in total.

A digital quadrature encoder, serial encoder, or sinusoidal encoder may be connected to the CK3W-
AX Units as encoder input for feedback. The CK3W-AX Units have general digital /0 with 16-point
input and 16-point output.

-Byuoo waysAg pue sainjead -1
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» EtherCAT Network Configuration
By using the EtherCAT master communications port on the CPU Unit, EtherCAT slaves such as ser-
vo drives, inverters, machine vision systems, digital and analog I/O, and other general-purpose
slaves can be connected.
The CPU Unit also supports connections with EtherCAT Slave Terminals. The EtherCAT Slave Ter-
minal helps you to save space and construct flexible systems using a broad range of types of NX
Units.
However, when OMRON NX-series EtherCAT Coupler Units are used for the EtherCAT Slave Termi-
nal, there are restrictions on the models and unit versions of EtherCAT Coupler Units that can be

suoneinbluon waisAg ay) 0] uononpou|l Z-1-|

connected.
Refer to A-3 Restrictions on Using the NX-series EtherCAT Coupler Unit on page A-8 for details.

» Ethernet Network Configuration
The Ethernet communications port on the CPU Unit supports the EtherNet/IP protocol. It can be
connected to devices such as PLCs and programmable terminals that support the EtherNet/IP pro-
tocol.
The Ethernet communications port can also be used for Modbus-TCP communications.
The EtherNet/IP communications are available only when the CPU Unit serves as a target and re-
quire an originator. If the originator in use is an NJ/NX-series CPU Unit, refer to the NJ/NX-series

CPU Unit Built-in EtherNet/IP™™ Port User’s Manual (Cat. No. W506) for details.

EtherNet/IP communications require configuring the connection settings of the CPU Unit. Refer to
the Power PMAC IDE User Manual (Cat. No. O016) for how to configure the settings.

* Support Software
Connect a computer with the Support Software installed to the Motion Controller via the Ethernet
network.
Refer to 1-1-3 Support Software on page 1-4 for details of the Support Software.
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Encoder (Digital quadrature encoder, serial encoder)

or Stepper motor

PLC

@ switch

Programmable
terminal

EtherNet/IP

Ethernet
Networks

d ! |
| —Rw ||
Z»B:_‘,‘J/‘ E

Industrial
Ethernet H

Modbus-TCP . :

i it e |

Servo :

Slave drive/ General-|

. Encoder || purpose | !
terminal : H
input slaves |

slaves H

1-1-3  Support Software

Servo drive (analog input type)

The following table shows the Support Software used to configure, monitor, program, and debug the
Motion Controller.

Configuration software

Application

How to Procure

Power PMAC IDE ™

This computer software is used to configure
the Motion Controller, create user programs,
and debug the programs.

This is free software. "2

Power Power This computer software is used to control This is non-free software. *2
PMAC-NC16 | PMAC-NC16 | working machines and other CNC machines
SDK with the Motion Controller. Use this software
to customize HMI screens. The product con-
tains extension source codes for customiza-
tion.
Power This computer software is used to control This is non-free software. *2
PMAC-NC16 | working machines and other CNC machines
Runtime with the Motion Controller. Use this software

when you do not customize HMI screens.

*1. Refer to A-5 Version Information on page A-10 for the supported Power PMAC IDE versions.
*2.  Contact your OMRON representative for information on how to procure.
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1-2 CK3M-series Operating Procedure

This section describes the procedure to construct a motion control system by using the CK3M-series

1 Introduction to Motion Controllers

Programmable Multi-Axis Controller.

-0id BunesadQ sauas-NEMD Z-1

ainped

No. Step Description Reference
1 Preparation for | Check for specifi- | Check compatibility with specifications A-1 General Specifications on
work cation compatibili- | of each Unit. page A-2
ty * General specifications
* Mounting direction
Selection of pe- Select peripheral devices to be used
ripheral devices with the Motion Controller.
Preparation of Procure and install the Support Soft- 1-1-3 Support Software on page
Support Software | ware required for the system. 1-4
2 Mounting and Mounting Mount the Motion Controller. 4-3 Mounting Units on page 4-5

wiring of the Mo-
tion Controller

* Connecting adjacent Units
* Mounting to DIN Track

Address switch

Set the address switches for the CK3W

3-3-4 Address Switch Setting on

setting Units. page 3-16
Wiring Perform Motion Controller wiring. Section 5 Wiring on page 5-1
3 Settings and wir- | Node address Use the hardware switches on all of the | Refer to the manual for the Ether-
ing of the Ether- | settings EtherCAT slaves in the network to set CAT slave.
CAT slave hard- the node addresses.
ware "1 Mounting Mount EtherCAT slaves. Refer to the manual for the Ether-
CAT slave.
Wiring Wire EtherCAT slaves. Refer to the manual for the Ether-
* Wiring of the unit power supply CAT slave.
* |/O wiring
4 EtherCAT communications wiring 1 | Perform wiring for the EtherCAT com- 5-2-1 Laying the EtherCAT Net-
munications cables. work on page 5-7
5 Turn ON the power supply to Ether- Turn on the power to the devices config-
CAT slaves. uring the system.
6 Construction of | Installation of ESI | Install the ESI files of EtherCAT slaves Refer to Power PMAC IDE User

the EtherCAT

network 1

files

to be connected.

Manual (Cat. No. O016) for de-
tails.

For information on the ESI file, re-
fer to the manual for the EtherCAT
slave.

EtherCAT slave
settings

Configure the EtherCAT communica-
tions settings. Then, create an ENI file
used to download the configured set-
tings to the Motion Controller.

Refer to Power PMAC IDE User
Manual (Cat. No. O016) for de-
tails.

Activation of the
EtherCAT network

Use Power PMAC IDE to download the
ENI file to the Motion Controller.

Make sure that the ENI file has been
correctly downloaded, and then activate
the EtherCAT network.

Refer to Power PMAC IDE User
Manual (Cat. No. O016) for de-
tails.
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No. Step Description Reference

7 Construction of | Settings of the Configure the originator device settings. | Refer to the manual for the origi-
the EtherNet/IP | originator device nator device (the NJ/NX-series
network "2 CPU Unit Built-in EtherNet/IP™

Port User’s Manual (Cat. No.
W506) when NJ/NX Series is
used) for details.
Settings of the Configure the connection settings. Refer to the Power PMAC IDE
connection User Manual (Cat. No. O016) for
details.

8 Preparation for Creation of a new | Connect the computer with the Support | Refer to Power PMAC IDE User
setting the Mo- project Software installed to the Motion Control- | Manual (Cat. No. O016) for de-
tion Controller ler, and then start Power PMAC IDE tails.

and create a new project.
Initialization of the | Use Power PMAC IDE to initialize the Refer to Power PMAC IDE User
Controller Motion Controller. Manual (Cat. No. O016) for de-
tails.

9 Settings of the Motor settings Use Power PMAC IDE to set the motor | Refer to Power PMAC IDE User
Motion Control- operations for the Motion Controller. Manual (Cat. No. O016) for de-
ler operation tails.

Programming Create user programs on Power PMAC | Refer to Power PMAC User's
IDE. Manual (Cat. No. O014) and
Power PMAC Software Reference
Manual (Cat. No. O015) for de-
tails.

10 | Transferring project data and check- | Transfer the created project data and Refer to Power PMAC IDE User

ing the operation check that operations work as expected. | Manual (Cat. No. O016) for de-
tails.
*1. Perform settings for the CK3M-CPU111/CPU121 only.
*2.  Perform settings only when EtherNet/IP is used.
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System Configuration
]

This section describes the basic system configuration used for CK3M-series Motion

Controllers.

2-1 Basic Configuration ..........cccoovrvmmieminninnnsnee,
2-1-1 CK3W Unit Configuration ............ccceeeeieeeiieee e
2-1-2 EtherCAT Network Configuration ............cccccceeeviivieneenn.

2-2 Connecting to the Power PMAC IDE

2-3 Ethernet Network Configuration..........cccceceviiiiniinnnnnne
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2 System Configuration

2-1 Basic Configuration

A Motion Controller supports the following two types of configurations.
» Basic Configuration
The basic configurations include the CPU Unit and the Configuration Units that are controlled direct-
ly by the CPU Unit. There are two basic configurations.
a) CK3W Unit Configuration
b) EtherCAT network configuration
» Other Network Configuration
This is the configuration of the system that is connected to the CPU Unit’s built-in Ethernet port.

I Basic System Configurations

® CK3W Unit Configuration

The CPU Rack is configured with CK3W Units.

In addition to the CPU Rack, an Expansion Rack can be used to install additional CK3W Units.
Motion control is enabled by connecting a DirectPWM type Servo Drive, an analog input type Servo
Drive, or a stepper motor to the Axis Interface Unit.

® EtherCAT Network Configuration

With a CK3M-series CPU Unit, you can use an EtherCAT network.
Motion control is enabled by connecting an EtherCAT type Servo Drive to the CPU Unit.

2-1-1  CK3W Unit Configuration

The following shows the configuration of CK3W Units.

| cpu Rack

The CK3W Unit configuration in the CPU Rack consists of a Power Supply Unit, CPU Unit, CK3W-AX
Unit, CK3W-MD Unit, CK3W-AD Unit, and End Cover.
Up to four CK3W Units (or up to two CK3W-AX Units) can be connected to the CPU Unit.

I Expansion Rack

One Expansion Rack can be connected per CPU Unit.

To connect an Expansion Rack, use the Expansion Master Unit (CK3W-EXMO01) and Expansion Slave
Unit (CK3W-EXS02).

Up to four CK3W Units (or up to two CK3W-AX Units) can be installed to the Expansion Rack.
Connect the Expansion Master Unit (CK3W-EXMO01) adjacent to the right side of the CPU Unit. Con-
nect the Expansion Slave Unit (CK3W-EXS02) adjacent to the right side of the Power Supply Unit.
Unless the Expansion Master Unit (CK3W-EXMO01) is connected adjacent to the right side of the CPU
Unit, the Sys.Status register CK3WConfigErr becomes “5”.
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Power supply - N AN
m
3
Letter Configuration Remarks g
A Power Supply Unit Input the 24 V power source. Always wire the CPU Rack and Expansion Rack z
to the same power supply. g
B CK3M-series CPU Unit | This is the Unit at the center of the motion control, which executes the motion 2
program. %_
C CK3W-EXMO01 Expansion Master Unit. Connect this Unit adjacent to the right side of the CPU §
Unit in the Expansion Rack. §'
D CK3W-AX Unit Axis Interface Unit. For axis control, connect this to a Servo Drive and encod-
er.
E CK3W-MD Unit Digital /0 Unit. You can add 16 digital inputs and 16 digital outputs.
F CK3W-AD Unit Analog Input Unit. You can add 4 or 8 voltage inputs.
G End Cover Must be connected to the right end of the CPU Rack and Expansion Rack.
The CPU Unit and the Expansion Slave Unit are each provided with one End
Cover.
H CK3W-EXS02 Expansion Slave Unit. Use this in the Expansion Rack. Connect this Unit adja-
cent to the right side of the Power Supply Unit.
Expansion cable Use this cable to connect the Expansion Master Unit and the Expansion Slave
Unit. The cable length is 30 cm. Be sure to use the CK3W-CAX003A (30 cm)
cable.

2-1-2  EtherCAT Network Configuration

The EtherCAT network configuration consists of a Power Supply Unit, CPU Unit, End Cover, and

EtherCAT slaves.
Use the built-in EtherCAT port on the CK3M-series CPU Unit to connect EtherCAT slaves.
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EtherCAT slaves

i
o [

s drive/ General-
Slave terminal £ dervp ”Vel purpose
ncoder input slaves Slaves

EtherCAT is synchronized with the servo cycle of the CK3M-series CPU Unit. This enables acquisition
of the I/0 data of slave terminals that are synchronized with the servo cycle.

@ Precautions for Correct Use

Before you connect a slave from another manufacturer, refer to the relevant manual and be

sure to check its operation.
EtherCAT setup software that is provided by other manufacturers cannot be connected to

CK3M-series CPU Units.
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2 System Configuration

2-2 Connecting to the Power PMAC IDE

Connect the CK3M-series CPU Unit and the Power PMAC IDE through Ethernet.

| Power PMAC IDE |

30l DVINd 19mod ay3 03 Bundsuuo) z-z

Ethernet

Ethernet

— Ethernet switch

I!l;ll:ll:l

CK3M-series

Power Supply Unit CPU Unit

= =

- | [

= hd 5=z

Built-in Ethernet port
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2-3 Ethernet Network Configuration

The Ethernet communications port on the CK3M-series CPU Unit supports the EtherNet/IP protocol
and the Modbus-TCP protocol.

It can be connected to devices such as PLCs and programmable terminals that support the
EtherNet/IP protocol or the Modbus-TCP protocol.

The EtherNet/IP communications are available only when the CPU Unit serves as a target and require
an originator. If the originator in use is an NJ/NX-series CPU Unit, refer to the NJ/NX-series CPU Unit

Built-in EtherNet/IP™ Port User’s Manual (Cat. No. W506) for details.
EtherNet/IP communications require configuring the connection settings of the CPU Unit. Refer to the
Power PMAC IDE User Manual (Cat. No. O016) for how to configure the settings.

Tl

Ethernet

Ethernet

[  Ethernet switch

CK3M-series

Power Supply Unit

]
T8

B

=

AT

A

L]
3 H

—1

Built-in Ethernet port
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Configuration Units

This section describes configuration devices in the CK3M-series Motion Controller

configuration.
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3 Configuration Units

3-1 CPU Unit

This section describes the models and major specifications of the CK3M-series CPU Units.

3-11 Models and Specifications

I Models and Outline of Specifications

The models and outline of specifications are given below.

Maximum number of con-
Unit type Model Memory capacity EtherCAT port trolled axes at EtherCAT
port
CPU Unit | CK3M-CPU101 | RAM: 1 GB None -
Built-In Flash Memory: 1 GB
CK3M-CPU111 | RAM: 1 GB EtherCAT: 1 port (DC | 4 axes
Built-In Flash Memory: 1 GB | sync)
CK3M-CPU121 | RAM: 1 GB EtherCAT: 1 port (DC | 8 axes
Built-In Flash Memory: 1 GB | sync)

I Performance Specifications

The performance specifications are shown below.

Item CK3M-CPU101 | CK3M-CPU111 | CK3M-CPU121
NETe Main memory: 1 GB
Built-In Flash Memory: 1 GB
Number of connectable CK3W Units 8 Units max.
(when using Expansion Rack) Or 4 CK3W-AX Units max.
No EtherCAT For EtherCAT communications
RJ45 x 1 (Shield supported)
For Ethernet communications
External connection terminals RJ45 x 1 (Shield supported)
USB port
For external memory connection, USB 2.0 host x 1
Type A
Maximum num- | 16 axes (when using four CK3W-AX Units)
ber of control-
led axes
CK3W-AX Unit -
Speed and torque control using analog output
Control method | Stepper motor control using pulse output
Commutation control using DirectPWM output
Motion control Maximum num- | None 4 axes 8 axes
ber of control-
led axes
EtherCAT Communica- 250 ps min.
tions cycle
Issuing control commands using
Control method EtherCAT
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3 Configuration Units

*1.  Always use shielded cables for EtherNet/IP communications.

3-4

None

EtherCAT protocol

100 Mbps

100BASE-TX (IEEE 802.3)

Line, daisy chain, and branching

Twisted-pair cable of category 5 or
higher (double-shielded cable with
aluminum tape and braiding)

Distance between nodes: 100 m or
less

32

1to0 32

100 Mbps

100BASE-TX (IEEE 802.3)

1,514 bytes max.

CSMA/CD

Baseband

Star

Twisted-pair cable of category 5, 5e, or higher (shield-

ed cable) "1

100 m

There are no restrictions if an Ethernet switch is used.

32

1to 1,000 ms
(0.5 ms units)

3,200 pps "3

Input: 504 bytes max.
Output: 504 bytes max.

Number of servers that can perform communications

simultaneously: 32

CT17 compliant

USB 2.0 compliant, type A connector. Output voltage:

5V, 0.5 A max.

3 m max.

CK3M-CPU101: 5 VDC 7.2 W max.
CK3M-CPU111/CPU121: 5 VDC 7.8 W max.
(including End Cover)

90(H)/80(D)/63.2(W)

220 g max.

| 230 g max.
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3 Configuration Units

*2.  EtherNet/IP is available only for targets and not available for originators. EtherNet/IP is available only for
CPU Units with PMAC firmware revision version 2.6.0 or later whose date of production is September 8th,
2020 or later (Lot number 08920 and later). Use Power PMAC IDE Ver.4.4.1 or a later version.

*3. Represents Packet Per Second and indicates the number of sent or received packets that can be processed
in a second.

3-1-2 Part Names and Functions
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3 Configuration Units

Letter Name

Function

A Slider

Holds the Units together.

B CPU Unit operation indicators

Shows the operation status of the CPU Unit using multiple in-
dicators.

C EtherCAT communications connector

Connects to an EtherCAT network communications cable.

D EtherCAT communications port opera-
tion indicators

Shows the operation status of EtherCAT.

E Unit connector

Connector that connects to the Unit.

F Ethernet communications port opera-
tion indicators

Shows the operation status of Ethernet.

G Ethernet communications connector

Connects to an Ethernet network communications cable.

H Watchdog output terminal block

Normally in ON state, and switches to OFF when a watchdog
timer error occurs.

USB 2.0 connector

USB 2.0 interface connector.
Connects the USB memory.

J USB connector for maintenance

Do not use.

USB connector for maintenance

Do not use.

L DIN Track mounting hook

Used to mount the Unit to a DIN Track.

3-1-3

Operation Status Indicators

I CPU Unit Operation Status Indicators

The CPU Unit is equipped with indicators to show the current operations status.

I
1
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® CPU Unit Status Indicators

The operating statuses corresponding to the colors and statuses of the indicators are shown below.

3-6
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3 Configuration Units

Indicator name | Color Status Description
PWR Green Lit. Power is supplied to the Unit.
Not lit. Power is not supplied to the Unit.
RDY Green Lit. Power is supplied to the Unit, and the Unit is in operation-
ready status.
Not lit. Power is not supplied to the Unit, or initial processing is in
progress.
ERR Red Lit. Watchdog error or another hardware error
Not lit. The Unit is operating normally. o
ECAT LINK Orange Lit. The EtherCAT link is established. 3
Not lit. The EtherCAT link is not established. E
ECAT ACT Yellow Lit. The EtherCAT link is established. 2
Flashing Data communications are in progress after the EtherCAT link

is established.
Flashes every time data is sent or received.

Not lit. The EtherCAT link is not established.
Ethernet LINK Orange Lit. The Ethernet link is established.
Not lit. The Ethernet link is not established.
Ethernet ACT Yellow Lit. The Ethernet link is established.
Flashing Data communications are in progress after the Ethernet link

is established.
Flashes every time data is sent or received.

Not lit. The Ethernet link is not established.

%001 [euisl INdINO BopusIEM p-1-€

3-1-4  Watchdog Output Terminal Block

The Watchdog Output Terminal Block is described below.

I Terminal Arrangement

| §
([t
cKaM E =

Terminal block\

Abbreviation | Signal name
+ WDTOUT+
- WDTOUT-

I Output Status

In normal operation, it is ON, and at other times it is OFF.
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Status Output
When unit power is OFF OFF
During normal operation ON

When hardware watchdog error occurs | OFF

When software watchdog error occurs | OFF

I Output Specifications

Item Specification
Rated voltage 24 VDC
Operating load voltage range 20.4 t0 26.4 VDC
Maximum load current 0.1A
Leakage current 0.1 mA max.
Residual voltage 1.5V max.
ON/OFF response time 10 ms max./10 ms max.
Isolation method Photocoupler isolation
WDTOUT+
Internal -
circuit = i\
Circuit configuration
WDTOUT-

NPN type
WDTOUT+ Load
WDTOUT- i I
24 VDC
Terminal connection diagram
PNP type
24 VDC
WDTOUT+ | I
WDTOUT- Load

3-1-5 USB Memory Device

You can use a USB memory device for the following applications.
» Saving relevant data
* Initializing the CPU Unit
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3 Configuration Units

The following shows details of the recommended USB memory devices.
OMRON is not responsible for the operation of any other USB memory devices.

Recommended USB memories Description
FZ-MEM2G OMRON USB memory device (2 GB)
FZ-MEM8G OMRON USB memory device (8 GB)
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3 Configuration Units

3-2 Power Supply Unit

This section describes the model and major specifications of the Power Supply Unit.

3-21 Models and Specifications

I Models and Outline of Specifications

The models and outline of specifications are given below.

Unit type Model Specification

Power Supply Unit | CK3W-PD048 | Rated output voltage: 5 VDC/24 VDC
Maximum output power: 5 VDC 23 W, 24 VDC 66 W

I Specifications

The specifications are shown below.

Item Specification
Power supply voltage 24 VDC
All bl I It
owable power supply voltage 204 10 26.4 VDC

range
Power consumption 101.7 W max.
Rated output voltage 5VDC/24 VDC

) “ 5VDC 23 W
Maximum output power 24 VDC 66 W
Isolation method Not isolated

DC-DC
—1 Converter +5 VDC output
(Not isolated)
24 VVDC input + Noise +24 VDC output
filter
Circuit configuration P
g 24 VDC input - O———  cireuit oV

Weight 130 g max.
Dimensions (height x depth x width) | 90(H)/80(D)/45(W)

*1. Internal components in the Power Supply Unit may deteriorate or be damaged if the Power Supply Unit is
used for an extended period of time exceeding the power supply output capacity or used when the outputs
are shorted.

I Recommended Power Supplies

Use a SELV power supply that meets the following conditions.
» Has overcurrent protection.
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» Has double or reinforced insulation between the input and output.

Recommended Power Supplies: S8VK-S series (manufactured by OMRON)

3-2-2 Part Names and Functions

— ’/(B)

L=l
™
/
SN
N
(C)
| N
7
q
T
(D)
Letter Name Function
A Power supply connection terminal | Connects the power supply.
block
B Power supply status indicator Lights when 5 V is output from the Power Supply Unit.
C CPU Unit connector Connector that connects to the CPU Unit.
D DIN Track mounting hook Used to mount the Unit to a DIN Track.

CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036)
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3 Configuration Units

3-3 Axis Interface Unit

This section describes the models and major specifications of the Axis Interface Units.

3-31 Models and Specifications

I Models and Outline of Specifications

The models and outline of specifications are given below.

FLAG input,
Unit type Model Amplifier interface Encoder interface general digi-
tal input/
output type
Axis Interface | CK3W-AX1313N DirectPWM output Digital quadrature en- | NPN type
Unit CK3W-AX1414N DA output (FilteredPWM) | coder/Serial encoder
CK3W-AX1515N DA output (TrueDAC)
CK3W-AX2323N DirectPWM output Sinusoidal encoder/
Serial encoder
CK3W-AX1313P DirectPWM output Digital quadrature en- | PNP type
CK3W-AX1414P DA output (FilteredPWM) | coder/Serial encoder
CK3W-AX1515P DA output (TrueDAC)
CK3W-AX2323P DirectPWM output Sinusoidal encoder/
Serial encoder
I Axis Interface Unit Specifications
The main specifications for axis interface are given below.
® CK3W-AX1414[1/-AX15150[]
kem Specification (CK3W-)
AX1414N AX1414P | AX1515N |  AX1515P
Address setting range OtoF
Number of channels 4 channels/Unit
Encoder power supply out- | 5 VDC 500 mA/channel or less
put However, the total output current of each Unitis 1 A or less.
Digital Input form Line receiver input
quadrature Maximum re- | Phases A, B, and C: 10 MHz
encoder in- | sponse fre-
put quency
Serial en- Supported Contact your OMRON representative for information on the support protocols.
coder input | protocol
Digital Hall sensor 4 points/channel (U, V, W, T)
OUTFlagB output 1 point/channel
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Specification (CK3W-)

item AX1414N AX1414P AX1515N | AX1515P

Analog out- | Method FilteredPWM type TrueDAC type
put Number of 1 point/channel 2 points/channel

points

Output range | Between DACA+/DACB+ and DACA-/DACB-: -20 to 20 V

Between DACA+/DACB+ and AGND: -10 to 10 V

Pulse output | Output form Line driver output

Output meth- | Pulse output + directional output, or phase difference output

od

Maximum 10 MHz

output fre-

quency
Amp enable output 1 point/channel
Fault input 1 point/channel
Flags Digital input | 4 points/channel (HOME, PLIM, NLIM, USER)

Digital output | 1 point/channel (EQU)
General dig- | Number of 16 inputs, 16 outputs
ital 1/0 points

Internal com- | NPN PNP NPN PNP

mon
Power consumption 5VDC: 4.5 W max. 5VDC: 4.5 W max.

24 VDC: 10.8 W max. 24 VDC: 12.5 W max.
Dimensions (height x depth | 90(H)/80(D)/130(W)
x width)
Weight 520 g max.
e CK3W-AX1313[1/-AX2323[1
ltem Specification (CK3W-)
AX1313N AX1313P | AX2323N | AX2323P

Address setting range OtoF

Number of channels

4 channels/Unit

Encoder power supply out-

5 VDC 500 mA/channel or less

put However, the total output current of each Unitis 1 A or less.
Digital quad- | Input form Line receiver input -
rature en- Maximum re- | Phases A, B, and C: 10 MHz
coder input | sponse fre-
quency
Serial en- Supported Contact your OMRON representative for information on the support protocols.
coder input | protocol
Sinusoidal Input signal -—- 1-Vpp SIN/COS signal
encoder in- | Maximum in- 2 MHz
put put frequen-

cy

Digital Hall sensor

4 points/channel (U, V, W, T)

DirectPWM output

Amplifier interface unique to Delta Tau

Amp enable output

1 point/channel (built into DirectPWM)

Fault input

1 point/channel (built into DirectPWM)

Flags

Digital input

4 points/channel (HOME, PLIM, NLIM, USER)

Digital output

1 point/channel (EQU)

CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036)
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3 Configuration Units

3-3-2

Hom Specification (CK3W-)
AX1313N AX1313P | AX2323N | Ax2323P
General dig- | Number of 16 inputs, 16 outputs
ital 1/0O points
Internal com- | NPN PNP NPN PNP
mon
Power consumption 5VDC: 3.4 W max. 5VDC: 3.0 W max.
24 VDC: 12.5 W max. 24 VDC: 13.1 W max.
Dimensions (height x depth | 90(H)/80(D)/130(W)
x width)
Weight 480 g max. 490 g max.
Part Names and Functions
| ckaw-Ax141400/-Ax15150
(A) (B) () (D) (E)
\ \

3-14

0TS A5 6 T
/s 8 9 1011 12 13 14 151
r0 12345671l
'F'\{Ta 9 10 11 12 13 14 151

—=

(F)
/

o2 o2 o2 o2 —(©)
60 60 60 60
HSINEIEE T
o® o® o® o®
------- 7 il
Letter Name Function
A Slider Holds the Units together.
B Power supply status indicator Shows the power supply status.
C Amp enable status indicator Shows the Amp enable status.
D Encoder connector Connects the encoder.
E General digital input/output status indicator | Shows the general digital input/output status.
F General digital /0 connection terminal block | Connects the general digital input/output.
G Unit connector Connector that connects to the Unit.
H Amplifier connector Connects the amplifier.
I DIN Track mounting hook Used to mount the Unit to a DIN Track.
J Flag connection terminal block Connects the HOME/PLIM/NLIM/USER inputs and EQU
output.
K Address switch Sets the Gate3 Index.
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3 Configuration Units

(©)

ML s o 101 2 1 sl
hro 123456 71
1 bor H
IL 8 9 101 12131415

_____________

(F)

— (G)
==
________________________________ =]
Letter Name Function
A Slider Holds the Units together.
B Power supply status indicator Shows the power supply status.
C Amp enable status indicator Shows the Amp enable status.
D Encoder connector Connects the encoder.
E General digital input/output status indicator | Shows the general digital input/output status.
F General digital 1/0 connection terminal block | Connects the general digital input/output.
G Unit connector Connector that connects to the Unit.
H Amplifier connector Connects the amplifier.

DIN Track mounting hook

Used to mount the Unit to a DIN Track.

Flag connection terminal block

Connects the HOME/PLIM/NLIM/USER inputs and EQU
output.

Address switch

Sets the Gate3 Index.

3-3-3

Operation Status Indicators

The LED indicators show the unit operating status of the Axis Interface Unit.
The operating statuses corresponding to the colors and statuses of the indicators are shown below.

Indicator name Color Status Description
PWR Green Lit. Power is supplied.
Not lit. Power is not being supplied.
AMP ENABO to 3 Yellow Lit. Command values output to Servo Drive.
Not lit. Command values not output to Servo Drive.
INOto 15 Yellow Lit. The input contact is ON.
Not lit. The input contact is OFF.
OUT 0to 15 Yellow Lit. The output contact is ON.
Not lit. The output contact is OFF.

CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036)
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3 Configuration Units

3-3-4

Address Switch Setting

This Unit is equipped with a PMAC3 style DSPGate3 IC.
Refer to the Power PMAC User’s Manual (Cat. No. O014) for the PMAC3 style DSPGate3 IC.

The address switch settings are used to set the Gate3 Index.
The setting range is from 0 to F. (Factory setting: 0)

Power PMAC

Address switch setting | Gate3” Index

o

Ol N|o|a|d|W|N|-

-
o

-
=N

12
13
14
15

MM OO|W|>|lo|jo(N|[oja|h|jlw[NM|=~|O

For example, if the address switch setting is 0, the Gate3 Index becomes 0.
In this case, this Unit is accessed with a Gate3[0] data structure.

Make sure that the address switch settings of Units do not overlap.

If they overlap, the Sys.Status register CK3WConfigErr becomes 7.

Refer to 6-4 Sys.Status Register on page 6-9 for Sys.Status.

One CK3W Unit in the system supplies servo clock and phase clock signals to all the other Units.

The supply-source CK3W Unit must be installed to the CPU Rack.

Connect the Unit with the smallest address value to the CPU Rack because, by default, it is the supply
source of clock signals.

You may specify the Unit with a desired address as the clock supply source by setting the register.

If the Unit that serves as the clock supply source is connected to the Expansion Rack, an error occurs
because the CPU Unit cannot recognize clock signals.

If this error occurs, the Sys.Status register Sys.NoClocks becomes 1.

3-3-5 Encoder Connector Specifications

3-16

The electrical specifications for the encoder connector are as follows.
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For the connector arrangement of the encoder connector, refer to 5-3-1 Encoder Connector Wiring on
page 5-19.

Not isolated (between internal circuit and encoder circuit)
5VDC
4.910 5.25 VDC (5 VDC +5%/-2%)

500 mA/channel or less
However, the total output current of each Unitis 1 A or less.

Line receiver input (differential or single-ended input)

Pulse
Differential input: EIA standard RS-422A line driver levels

Single-ended input “2: ON voltage 3.0 V or more, OFF volt-
age 1.0 Vor less

Nun 9oeHBU| SIXY £-€

Differential input: EIA standard RS-422A line driver levels 3
Single-ended input: -0.3 to 6.0 VDC
Phases A, B, and C: 10 MHz w
Differential input: Detectable 3
With single-ended input: Detection disabled o
3
+5V =
o
Encoder A+ %120 o i>_ o
Encoder A- 3
oV o
For encoder loss detection ?‘2
+5V =
:;_% 2
Encoder B+ 77 S
Encoder B- :[%120 >——— Internal @
% circuit
oV
For encoder loss detection
+5V
Encoder C+ 41200 %
Encoder C- m
oV

Connector shell >—Ak

FG
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With differential input

Encoder
t A ‘ Encoder A+
>_ XA Encoder A-
+
Encoder B+
- XX Encoder B-
+
Encoder C+
> - XX Encoder C-
Encoder power supply
+50¥ (+5VDC)
Encoder power supply
(GND)
Connector shell

With single-ended input

Encoder

D——m—’) Encoder A+

‘ XX ) Encoder B+

‘ XX ) Encoder C+

Encoder power supply

oV Encoder power supply
GND)

Encoder A-
Encoder B-
Encoder C-

Connector shell

With single-ended input, use twisted-pair wire to improve
noise resistance, and pair the respective signals of encoder
A+, B+, C+ with GND.

Contact your OMRON representative for information on the
support protocols.

EIA standard RS-422A line driver levels

EIA standard RS-485 line driver/receiver level
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Serial BV
encoder
CLK+ |
Serial ? <1\_|
encoder
CLK- ov <
Hall
sensor U
Hall sensor V
Serial oV interna
encoder circui
DAT+1 12040 d
Serial {1 % 1\_|
encoder -} —|
DAT-| || OV L7
LHall '
sensor W
Hall sensor T
Connect
or shell
FG
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3 Configuration Units

3-20

Line receiver input + AD conversion
2 points/channel (SIN signal, COS signal)

0 to Encoder Power Supply (+5 V)
Encoder Power Supply as GND reference

0.6 to 1.35 Vpp

Oto4.0V
Encoder Power Supply as GND reference

2 MHz
16 bits
SIN }120
+ W +
SIN_ % 'AVAVA -
cOS 120 "
COSTZ[ = W Internal
h circuit

20m

INDEX+ H
INDEX- m
330
2.2k
Connector shell oV
FG

To reduce the effects of the noise, we recommend that you
use a double-shielded cable and connect the inner shields
to the Encoder Power Supply (GND) pin and the outer
shield to the connector shell.

Encoder
SIN N — SIN+
an B Ooodr—siv-
COS+ + T ] COS+
+
B . INDEX-
+g x Encoder Power Supply (+5 V)
Encoder Power Supply (GND)
Connector shell
3.0 VDC min.
0.9 VDC max.
-0.3t06.0 VDC
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Hall sensor U <L

Hall sensor V
Internal
circuit
Hall sensor W

Hall sensor T

Nun 9oeHBU| SIXY £-€

L Serial encoder CLK+
Serial encoder CLK-

Connector shell Serial encoder DAT+ i
+ — Serial encoder DAT-
FG w
@
(&)}
TTT
3
Hall sensor Hall sensor U §
U >~ Hall sensor V 5
V [>~ s
[0
W |> Hall sensor W _8:
+5V Hall sensor T™5 @
oV @
i Encoder Power Supply (+5 VDCE;
- Q
FG Encoder Power Supply (GND) §'
Connector shell ¢
1 point/channel
5VDC
5mA
0.4 V max.
Not isolated from internal circuit
+5V

Internal | g
circuit
L() OutFlagB

:L—O GND

ov
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Connection diagram /ﬁ\
OutFlagB

wolo L]

Connector shell

For the GND, use an encoder power source (GND).

1.
2.

*3.
*4.

*5.
6.

3-3-6

3-22

This function is available with the CK3W-AX131300/-AX1414[1/-AX1515 Units.

With single-ended input, only a voltage output type encoder can be connected. Open collector type encod-
ers cannot be connected.
This function is available with the CK3W-AX2323] Units.

A Hall sensor is a sensor that detects the rotor position of the motor by detecting the magnetic field. This is
normally used to check the position when the power is turned ON.

HALL T is not normally used, however, it can be used as a general 5V digital input.

This output function is available with the CK3W-AX1414J/15150 Units.

Encoder Loss Detection

I Encoder Loss Detection in Digital Quadrature Encoder

Encoder loss detection is a function for detecting the encoder detachment. It can detect the encoder
loss, and stop the motor.

In the differential input for the digital quadrature encoder, when a correct signal arrives in encoder A
+/A-, encoder B+/B-, if the signal level is H in one side, the signal level of the other side is always L.

Encoder A+/B+

Encoder A-/B-

H H

You can detect the encoder loss by setting a circuit so that both signals turn H or L when the encoder
is not connected.

Encoder A+/B+ | Encoder A-/B- | Encoder loss detection
H L Normal
L H Normal
H H Detects loss
L L Detects loss

If loss is detected, the value of Gate3[i].Chan[j].LossStatus becomes 1.

Motor[x].EncLossCount adds 1 to the count when encoder loss is detected, and subtracts 1 when en-
coder loss is not detected.
However, the minimum value of Motor[x].EncLossCount is 0, and it will never become a negative val-

ue.
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You can set the motor to stop if Motor[x].EncLossCount exceeds the value set in the
Motor[x].EncLossLimit. However, in a pulse input state, mis-detection of encoder loss may occur.
Therefore, when you use the function to stop the motor at encoder loss, take the possibility of mis-
detection during pulse input into consideration, and set the Motor[x].EncLossLimit register to 40 or
more.

M Precautions for Correct Use

If the digital quadrature encoder is used with single-ended input, you cannot use encoder loss
detection since the encoder loss may be detected even if the encoder is connected correctly.

Hun 99eHBU| SIXY €-¢

I Encoder Loss Detection in Sinusoidal Encoder

Normally, the sum of SIN squared and COS squared is always a constant value.
The sinusoidal encoder detects encoder loss by checking the sum of SIN squared and COS squared.
If loss is detected, the value of Gate3[i].Chan[j].SosError becomes 1.

3-3-7  Pulse Input Timing Specifications for Digital Quadrature Encod-
er

There are two types of input methods, differential input and single-ended input, for the digital quadra-
ture encoder.
The respective pulse input timing specifications are given below.

J8pooud ainespend [enbiq Joy suoneonnads Buiwi nduj 8sing /-¢-¢
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I With Differential Input

Encoder input (Phases A & B)

Input pulse duty = 50% Encoder input (Phase C)
C
B
_______________ ON
Vol-
_______________ tage 9"
Input
~ Voltage p co) OFF
............ -|Vol-
............ OFF tage
A | A
Relationship between Phase A and Phase B for Phase Differential Pulse Inputs
E
D
— ON— | = J— ~ON
A \ Voltage
A(t) \ 'OFF !\
O — TVoltage |
Phase A o\ - : 9 |
A (-)OFF ____________ ’
| A | LA
Ter- Fi.F F F
minal : : ' :
Input : i E |
D
ON— | | ON
B + VOI‘
™) ) _OFF \ tage
Phase B Voltage —
O
- A A
Timing conditions (with 10 MHz input)
A B (o D E F G
<25ns > 50 ns > 100 ns > 50 ns > 100 ns >25ns > 50 ns

(With Gate3[i].EncClockDiv = 0 : T00MHz setting)
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3 Configuration Units

Encoder input

(Phases A & B)

Input pulse duty = 50%

Encoder input (Phase C)

C
B G
Ter- oh A/ON_ i ON | [Ter- ON - -ON
minall Phase / Vol- | Iminal|Phase C / \Vol-
OFF OFF
Input Phase B OFF [ peemmmoees “1Voltage tage Input OFFzzzzzzzomof - Voltage tage
A A A A
Relationship between Phase A and Phase B for Phase Differential Pulse Inputs
D
_____________ _ON
Phase A Voltage
Voltage - —
g A A
Ter- FIFIFiF|
minal : 5 !
Input ;
; El
)
PhaseB ~ — | @ ON
Vol-
tage
— A A
I
Timing conditions (with 10 MHz input)
A B C D E F G
<2.5ns > 50 ns > 100 ns >50ns >100 ns >25ns > 50 ns

(With Gate3[i].EncClockDiv = 0: 100MHz setting)

3-3-8

Input Specifications for Sinusoidal Encoder

This section describes the input specifications for the sinusoidal encoder.

I Input Waveform

For the sinusoidal encoder, input a sinusoidal differential signal with an amplitude of 1 Vpp between
SIN+ and SIN-.
With GND as the reference voltage, the SIN+ waveform has an amplitude of 0.5 Vpp with the center
line at approximately 2.5 V, whereas the waveform is inverted for SIN-.
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SIN+ &
4.0V
0 Typical: 1 Vpp
Differential 4 Allowable differential input voltage range:
Approx. 2.5 V signal 0.6 to 1.35 Vpp
(SIN+) - (SIN-) F
Allowable input voltage range:
0to 4.0 V (GND reference)
ov >
[:> oV L
SIN- 4
40V !

Approx. 2.5V

Allowable input voltage range:
0to 4.0 V (GND reference)

ov

v

Between COS+ and COS-, input a waveform with a phase shift of +90° or -90° from the sinusoidal
wave.

Make sure that the SIN and COS differential signals are within the range of 0.6 to 1.35 V. Also, make
sure that the SIN+, SIN-, COS+, and COS- signals are within the range of 0 to 4.0 V relative to the
GND reference.

The encoder may not convert the input signal correctly if it is out of the specified range.

I Data Processing

SIN and COS signals are input to both the RS-422 receivers and the AD converters. The RS-422 re-
ceivers count the number of pulses with the x4 pulse counter and capture data at the timing of the
servo clock.

The AD converters obtain analog data at the timing of the servo clock and perform an arctangent oper-
ation to determine the sinusoidal phase for the obtained analog data.

By combining these two types of data, it is possible to generate high-accuracy position data.

SIN+ H
. » Rs422 [A :
° »| receiver ] H
SIN- x4 pulse counter :
»| RS422 :
»| receiver ! k H
E Integer section Dec'!“a' —>
H section

'
' A
'

—| AD :
»| converter Arithmetic|
COS+ -logic :
¢ AD section
converter

A4

A4

S5

COS-
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To read values from the sinusoidal encoder correctly, the following register settings are required.
These register settings are the default.

Gate3[i].EncClockDiv = 3

Gate3[i].AdcEncClockDiv = 3

Gate3[i].AdcEncCtrl = $3FFFC000

Gate3[i].AdcEncDelay = 0

Gate3[i].AdcEncHeaderBits = 0

Gate3[i].AdcEncStrobe = $3FFFCO

Gate3[i].AdcEncUtoS = 0

Hun 99eHBU| SIXY €-¢

3-3-9  OutFlag Function

The OutFlagB to D functions can be used to perform settings for the encoder.
The details for the functions are described below.

I OutFlagB Function
This function can be used with the CK3W-AX1414[/15150] Unit.

uopoun4 Bej4InQ 6-¢-¢

@ Applications
Use this function as a signal to connect with the SEN signal that is necessary to acquire the abso-
lute encoder value when connecting with the OMRON G5-series Servo Drives with General-pur-

pose Pulse Train or Analog Inputs.

@ Details on the Function
You can switch the output transistor state of the 15-pin of the encoder connector by manipulating
the Gate3[i]. Chan[j]. OutFlagB register.

Register value | Output transistor status
0 (Default) OFF
1 ON

I OutFlagC Function

® Applications
Use this function when a servo clock signal must be output externally for synchronization with other

devices.

@ Details on the Function
You can switch the serial encoder CLK+/- signal to the servo clock signal by manipulating the
Gate3[i]. Chan[j]. OutFlagC register.

Register value Signal level
0 (Default) Serial encoder CLK+/- signal
1 Servo clock +/- signal
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I OutFlagD Function

® Applications

When connecting with the OMRON G5-series Servo Drives with General-purpose Pulse Train or
Analog Inputs, the encoder A+/- terminal and the serial encoder DAT+/- terminal are short circuited
and used to enable obtaining the absolute encoder value sent from the Servo Drive.

Use this function to disable the terminating resistance of the serial encoder DAT+/- terminal, be-
cause the terminating resistances of the short-circuited encoder A+/- terminal and the serial encod-
er DAT +/- terminal overlap.

® Details on the Function

You can enable or disable the terminating resistance of the serial encoder DAT+/- terminal as
shown in the table below by setting the Gate3[i]. Chan[j]. OutFlagD register and the
Gated3[i].Chanl[j].SerialEncEna register, which is for switching between enabling and disabling the
serial encoder.

Gate3[i].Chan[j].OutFlagD | Gate3[i].Chan[j].SerialEncEna | Terminating resistance
0 (Default) 0 (Default) Disabled

1 Enabled
1 0 Disabled

1 Disabled

3-3-10 Amplifier Connector Specifications

This section describes the connector arrangement and electrical specifications for the amplifier con-
nector.

For the connector arrangement of the amplifier connector, refer to 5-3-2 Amplifier Connector Wiring on

page 5-25.
Analog output Number of out- 1 point/channel
(FilteredPWM puts
type) Output method Between DACA+ and DACA-: Differential output
Between DACA+ and AGND: Single-ended output
Output range Between DACA+ and DACA-: -20 to 20V 1
Between DACA+ and AGND: -10 to 10V
Allowable load 5 kQ min.
resistance
Resolution Refer to 3-3-11 DA Output Method on page 3-31.
Isolation method | Isolation by Digital Isolator (between analog output and internal cir-
cuit)
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Isola- | |Pulse - voltage
Inter- | || |Semrer" Analog
nal o output A+

circuit Analog
output A-

Analog
GND

Connector
shell

2 points/channel

Nun 9oeHBU| SIXY £-€

Between DACA+/DACB+ and DACA-/DACB-: Differential output
Between DACA+/DACB+ and AGND: Single-ended output

Between DACA+/DACB+ and DACA-/DACB-: -20 to 20 VV ™
Between DACA+/DACB+ and AGND: -10 to 10V

5 kQ min.

w

1/65535 (full scale)
Isolation by Digital Isolator (between analog output and internal cir-
cuit)

suoneoynads J0joauuo) Jayljdwy QL-g-¢

| | DA
Inter- | ||so- Converter QS%S? A+
nal la
circuit | | tion m-oAnalog
cir- output A-
cuit
DA ’
| Analog
Converter| w’ output B+
Analog
output B-
Analog
GND
Connector
=\ | shell
FG

Controller-Servo Drive interface unique to Delta Tau

Contact your OMRON representative.

Line driver output

Line driver input

Not isolated from internal circuit

For connection with an amplifier, be sure to use the following cables.
* CK3W-CAADOO09A (0.9 m)
* CK3W-CAADO18A (1.8 m)
* CK3W-CAADO36A (3.6 m)
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3-30

Output: 2 points/channel

Pulse output + directional output, or phase difference output

Line driver output

EIA standard RS-422A line driver levels

10 MHz

10 m max.

Not isolated from internal circuit

Internal
circuit

Pulse output +
Pulse output -

Directional output +
Directional output -

GND

Connector shell

Pulse output +

Connection with a Servo Drive with line receiver input

Servo Drive

Pulse output -

0>

Directional output +

Directional output -

Connector shell

>

Connection with a Servo Drive with 5-VDC photocoupler input *3

Servo Drive

Pulse output +
Pulse output -

3

Directional output +
Directional output -

3

Connector shell

1 point/channel

Relay output (N.O. + N.C.)

24 VDC/0.5 A

5VDC, 1 mA

100,000 operations
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ON/OFF re- 10 ms max./10 ms max.
sponse time
Isolation method | Isolation by Relay (between amp enable output and internal circuit)

Circuit configura-
tion
Amp enable NO
InFernaI Amp enable common
circuit
Amp enable NC
Fault input'2 Number of inputs | 1 point/channel
Rated input volt- | 5to 24 VDC
age
Maximum input 26.4 VDC
voltage
Input current 7 mA typical (24 VDC)
ON voltage/ON 3 VDC min./1 mA min.
current
OFF current 0.1 mA max.
ON/OFF re- 20 ps min./400 ps max.
sponse time

Isolation method | Isolation by Photocoupler (between fault input and internal circuit)

Circuit configura-
tion

{—OFault input +

!
Internal |
circuit | |

Current
control circuit

Fault input -

*1.  In DACA-, the reversed voltage of the DACA+ is output. In other words, when DACA+ = +10 V, then DACA-
=-10 V. In this case, between DACA+ and DACA-, a 20 V potential difference is generated. The same ap-
plies to DACB+/DACB-.

*2.  Available with the CK3W-AX1414[3/151500 Units.

*3.  For connection with a Servo Drive with 5-VDC photocoupler input, only CK3W-AX1414[1/-AX1515] Units
whose date of production is July 1, 2019 or later (Lot number 01719K and later) are available.

Refer to A-6 How to Read the Lot Number on page A-11 for the lot number.

3-3-11 DA Output Method

The following two methods are available for DA output.
* FilteredPWM

* TrueDAC

This section describes each of the methods.

| FilteredPwi

This is a method for creating analog output by smoothing the PWM pulse.
The relationship between the set value and output voltage is shown below.
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3 Configuration Units

Voltage between analog output +

Voltage between analog output +

Sl and analog output - and analog GND
-16384 20V 10V
0 oV oV
16383 +20V Hov

PWM frequency is determined by the formula below.

frwm =

PwmFregMult+1

2

frwm

PwmFregMult

fIntPhase

: PWM frequency
: Value set at Gate3[i].Chanl[j].PwmFregMult (Setting range: 0 to 7)
: Internal phase clock frequency (Set at Gate3[i].PhaseFreq)

In addition, while the setting is between -16384 and 16383, the actual effective resolution can be cal-

culated as follows.
300000+fpyym (kHZz)

Since this is a method for smoothing out the PWM pulse, the higher the PWM frequency, the smaller
the ripple, but the resolution also declines. To adequately reduce the ripple, set the PWM frequency to

30 kHz or more.

If the PWM frequency is set to 30 kHz, from the above formula, the full-scale effective resolution is a

10000 resolution.

| TrueDAC

This is a method for creating analog output using a DA converter.
The relationship between the set value and output voltage is shown below.

Voltage between analog output +

Voltage between analog output +

seiallE and analog output - and analog GND
-32768 -20 V 10V
0 oV ov
32767 +20V 10V

In TrueDAC, the setting range and effective resolution are the same.

3-3-12 DirectPWM Output Method

DirectPWM is a Servo Drive interface unique to Delta Tau, and only DirectPWM-compatible Servo
Drives can be connected to this interface.
Contact your OMRON representative for information on DirectPWM-compatible Servo Drives.

DirectPWM allows the Motion Controller to directly send motor current commands to Servo Drives and

monitor the actual motor current.

Because the Motion Controller directly sends motor current commands and monitors the motor cur-

rent, high-speed precision motion control is enabled.

To use the DirectPWM output, the following settings are required.
These register settings are the default.
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Gate3[i]. AdcAmpClockDiv = 5
Gate3[i].AdcAmpStrobe = $FFFFFC
Gate3[i].AdcAmpDelay = 0
Gate3[i].AdcAmpHeaderBits = 2

Additionally, set the phase clock frequency and the PWM frequency for each channel to 40 KHz or
less.

3-3-13 Flag Connection Terminal Block Specifications

This section describes the terminal arrangement and electrical specifications of the flag connection
terminal block.

Hun 99eHBU| SIXY €-¢

I Terminal Arrangement

® NPN Type

suoneolioadg yoo|g [eulwla] uonosuuo) bel4 L-¢-¢

13

No Signal No. | Signal (4ch type)
1 EQUO 14 | EQU2

2 EQU1 15 | EQU3

3 COM_EQU 16 | COM_EQU
4 HOMEO 17 | HOME2

5 PLIMO 18 | PLIM2

6 NLIMO 19 | NLIM2

7 USERO 20 | USER2

8 V_FLAGO 21 | V_FLAG2
9 HOME1 22 | HOME3

10 | PLIM1 23 | PLIM3

11 | NLIMA1 24 | NLIM3

12 | USER1 25 | USER3

13 | V_FLAG1 26 | V_FLAG3

Signal Signal name

EQUn Position comparison output Output
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Signal Signal name
COM_EQU | Position comparison output (Common) | Common
HOMEn Zero Position Detection Flag Input
PLIMn Positive Limit Flag Input
NLIMn Negative Limit Flag Input
USERnN General-purpose Flag Input
V_FLAGn | Flag (Common) Common

® PNP Type
1 14

13
No Signal No. | Signal (4ch type)
1 EQUO 14 | EQU2
2 EQU1 15 | EQU3
3 COM_EQU 16 | COM_EQU
4 HOMEO 17 | HOME2
5 PLIMO 18 | PLIM2
6 NLIMO 19 | NLIM2
7 USERO 20 | USER2
8 G_FLAGO 21 | G_FLAG2
9 HOMEH1 22 | HOME3
10 | PLIM1 23 | PLIM3
11 | NLIM1 24 | NLIM3
12 | USER1 25 | USER3
13 | G_FLAG1 26 | G_FLAG3

Signal Signal name
EQUnN Position comparison output Output
COM_EQU | Position comparison output (Common) | Common
HOMEn Zero Position Detection Flag Input
PLIMn Positive Limit Flag Input
NLIMn Negative Limit Flag Input
USERnN General-purpose Flag Input
G_FLAGn | Flag (Common) Common
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I Electrical Specifications of Flag Connection Terminal Block

This section describes the electrical specifications for the flag connection terminal block.

HOME, PLIM, NLIM, USER/Channel
5to 24 VDC
26.4VDC

HOME, PLIM, NLIM: 7.0 mA typical (24 VDC)
USER: 9.3 mA typical (24 VDC)

3 VDC min. /1 mA min.
1.0 VDC max. / 0.1 mA max.

Nun 9oeHBU| SIXY £-€

HOME, PLIM, NLIM: 20 pys max./400 ys max.

USER: 20 ps max./20 ys max.

Isolation by Photocoupler (between input and internal cir-
cuit)

NPN type

w

Current control

_____ - circuit HOME O to 3
}

d
N

Current control

3---F= circuit —¢ PLIMOto 3
}tzr E
_____ d L
Internal -

circuit Current control

}----. circuit — 7 NLIMOto3
i & E

d
N

AMA
vV

AMA
VW

suoneoyoads }oo|g [eulwla] uopdsuuo) bejq g1-¢-¢

Current control

I circuit 17 USEROto3
}t:: E
""" - T V_FLAGOto 3

AL
VWV

r 3

PNP type

J> HOME 0 to 3

Current |
control circuit

===
IK_ 4 1
1 1
[
I

AAA

vy

=

d

= « PLIM O to 3
}&1: i
Current | |

Internal control circuit
circuit

AMA
Ul

4

e « NLIM 0 to 3
}t:z i
Current | |

control circuit

. « USER O to 3
..... l Current __T G FLAGOto3

AL
VWV

AMA
vV

control circuit
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NPN type

V_FLAG O to 3
—O HOME 0 to 3
—0 0+ PLIMOto3

—0 0~ ) NLIMOto3

—0 0+ USEROto 3

L

5to 24 VDC

PNP type

— 0 0() HOME O to 3
t——0 o) PLIMOto 3
t——0 0O NLIMOto3

t———0 O USER O to 3
_ G_FLAGOto 3

5t0 24 VDC

EQU/Channel
5VDC
35 mA

0.4 V max.
Internal circuits and not isolated
+5V

330 Q
Internal EQUn

circuit COM_EQU
oV
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Connection diagram 2

EQUn

COM_EQU

FG

*1.  Since the OFF current is small, connection to the two-wire sensor may not be successful. Refer to Precau-
tions When Connecting a Two-wire DC Sensor on page 5-30 for information on using the two-wire sensor.
*2. For high-speed output, we recommend the use of shielded wiring.

Hun 99eHBU| SIXY €-¢

3-3-14 General Digital /0 Connection Terminal Block Specifications

This section describes the terminal arrangement and electrical specifications of the general digital /0
connection terminal block.

I Terminal Arrangement

® NPN Type

suoeoyvads 00|g [BUILISL UORYBUUCD O/l [ENBIQ [BI8USD) |-¢-¢

18
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3-38

No. | Signal No. | Signal
1 INOO 19 | INO8

2 INO1 20 | IN0O9

3 INO2 21 | IN10

4 INO3 22 | IN11

5 INO4 23 | IN12

6 INO5 24 | IN13

7 INO6 25 | IN14

8 INO7 26 | IN15

9 V1 27 | V1

10 | OUTO00 | |28 | OUTO8
11 | OUTO1 29 | OUTO09
12 | OUT02 | |30 | OUT10
13 |OUTO03 | |31 |OUTM
14 | OUTO04 | |32 | OUT12
15 | OUTO05| |33 | OUT13
16 | OUTO6 | | 34 | OUT14
17 | OUTO07 | | 35 | OUT15
18 V2 36 | G2

® PNP Type

18
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No. | Signal No. | Signal

1 | INOO 19 | INO8

2 | INO1 20 | INO9

3 |INO2 21 | IN10

4 |INO3 22 | IN11

5 | INO4 23 | IN12

6 | INO5 24 | IN13 §
7 | INO6 25 | IN14 X,
8 |INO7 26 | IN15 g
9 |Gt 27 | G1 ;;
10 | OUTO0 | |28 | OUTO8 i
11 | OUTO1| |29 | OUTO09 =
12 |OUT02 | |30 |OUT10

13 | OUTO3 | |31 |OUTM

14 | OUTO04 | |32 | OUT12

15 | OUTO5 | |33 | OUT13

16 |OUTO6 | |34 |OUT14

17 | OUTO7 | |35 | OUT15

18 | V2 36 | G2

Electrical Specifications of General Digital I/O Connection Terminal

suoeoyvads 00|g [BUILISL UORYBUUCD O/l [ENBIQ [BI8USD) |-¢-¢

Block
General digital Number of inputs 16 points
input (NPN/PNP) | Rated input voltage 24 VDC
Maximum input voltage 26.4VDC
Input current 3.9 mA typical (24 VDC)
ON voltage/ON current 15 VDC min./3 mA min.
OFF voltage/OFF current 5 VDC max./1 mA max.
ON/OFF response time 20 us max./400 ys max.
Isolation method Isolation by Photocoupler (between input and internal cir-
cuit)
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NPN type

Current
control circuit _J' INOO

AMA
Ul

Current
control circuit[ ] N0

AMA
Ul

Internal
circuit

Current | |
control circuit IN15

VWV

¢ V1
M
PNP type
.- lINOO
i ! =
o Current |
control circuit
___[C INO1
Internal i ::zi =
circuit [ I Current
. . control circuit| | :
___[C IN15
BRI
i T e Current o
control circuit i« le
G1
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NPN type
V1
—O INOO
e INO1 &
X
1 1 I | 7]
: : : | 5
: : : ! 3
| I I | a.
o 3
—O IN15 =
S 3
24 VDC
@
&
PNP type G‘;
[0}
3
93
R [S3
O O INOO 2
2
L o)
O O INO1 Q
3
i ! 8
: : o
1 1 =}
! | ! 3
| 3
_ H =)
O O IN15 2
©
[e)
e %
| G1 _fé)
24 VDC £
8
:
NPN Z
12 to 24 VDC
40 mA max.
10.2 to 26.4 VDC

0.5 A/point, 2 A/Unit
4.0 A/point, 10 ms max.

0.1 mA max.
1.0 V max.
0.1 ms max./0.8 ms max.

Isolation by Photocoupler (between output and internal cir-
cuit)

Not provided
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OouTO1

Internal
circuit

NPN type
V2
)
OuT00 \\L/
(1)
OouTO01 \\L/
()
OouT15 \L/
G2 1|
12to 24 VDC

PNP

12t0 24 VDC

80 mA max.

10.2 to 26.4 VDC

0.5 A/point, 2 A/Unit
4.0 A/point, 10 ms max.

0.1 mA max.
1.0 V max.
0.1 ms max./0.8 ms max.

Isolation by Photocoupler (between output and internal cir-
cuit)
Provided
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3-3 Axis Interface Unit ' 3-3-14 General Digital I/O Connection Terminal Block Specifications

...... O
[a]
o ~— Te] >
o (@] ~— —
[ E = =
o o] 2 i BN | o
> (@) O co | | - 0 =
3 ] oo o
||||| 7] r
N B (N == N = I B NS T
L IShort-circuit].} [[/Short-circuit|:] |IShort-circuit/.,
|| protection |i[ [i| protection |: i| protection | N o — T} N
> o o ~ 0]
= = =
) ) )
............... o ©] (©}
TN T TN T B -
o LU L
T= g
=] =
o= W
£0° T
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3-4 Digital I/O Unit

This section describes the Digital 1/0 Unit.

I Models and Outline of Specifications

The models and outline of specifications are given below.

Digital I/O Unit | CK3W-MD7110 | 16 points 16 points NPN
CK3W-MD7120 | 16 points 16 points PNP

I Specifications

16 points

24 VDC

26.4 VDC

3.9 mA typical (24 VDC)
15 VDC min./3 mA min.
5 VDC max./1 mA max.
20 ys max./400 ys max.

Isolation by Photocoupler (between input and internal cir-
cuit)
NPN type

Current
control circuit _l INOO

AMA
W

Current
control circuit [ ] INO

AMA
W

Internal
circuit

Current ||
control circuit IN15

i V1
LI V1

Ul

3-44 CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036)



3 Configuration Units

PNP type
Iz LINOO
i :!zi =
R Current |
control circuit
INO1
e @
Internal | | Jx¥i = é
circuit o Current &
| i control circuit ; g
i 1 i S
| i ! c
3
IN15
: - -: (I))
vyl = N
o e e Current N =
control circuit 4 LIG1 §
G1 o
2
wn
NPN type §
g‘!
V1 %
—O INOO
—O INO1
—O IN15

24 VDC
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PNP type
0 O INOO
O O INO1
0 0 IN15 '
L Gt
24 VDC
NPN
12 to 24 VDC
40 mA max.
10.2 to 26.4 VDC

0.5 A/point, 2 A/Unit
4.0 A/point, 10 ms max.

0.1 mA max.
1.0 V max.
0.1 ms max./0.8 ms max.

Isolation by Photocoupler (between output and internal cir-
cuit)

Not provided

V2
OuTO00

OouTO1

Internal
circuit
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V2
)
0UT00 L
)
ouTo1 (L)
w
! ! : §
: : : o
! ! : g
g
) I
oUT15 (L 2
G2 1 I
12 o 24 VDC 3

PNP

12 to 24 VDC

80 mA max.
10.2t0 26.4 VDC

0.5 A/point, 2 A/Unit
4.0 A/point, 10 ms max.

suoneolioads pue s|epo L-i-¢

0.1 mA max.
1.0 V max.
0.1 ms max./0.8 ms max.

Isolation by Photocoupler (between output and internal cir-
cuit)
Provided

# SN bv2
L— ouT00

uonoajoud
HNOJIo-Uoys

Internal
circuit

_:_?:?:_
uonosjoud |:
UNDJI-HOYS]
T _ITLl E

T ouTO01

uoposyjold |
}NOJId-1IoyS:
<

.-q—:— ouT15

S - H— G2
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Units

V2
OuUTO00
ouTo1
OuUT15
G2 " I
12 to 24 VDC
5V: 1.0 W max.
90(H)/80(D)/31.6(W)

150 g max.

(A)

(©)

(B)

©)
L1

el ™ (D)
% O Z=0[0=%>
)| o1 7o Ejeg:
)| o2 z=z:)[:§:
W T 33C¥:
|E o 1 x=§3C§:
: % 13 33C¥:
il oo 14 x=§:jC§:
E o 15 g%%::z:
R i=ee=t B
oo o g:ng: 1
o ;=z:)C;=z:
oo g:j[:g:
ol o4 12 ;=z:)C;=z:
i E:j[:g:
R z=§:)C§:
o o 33C¥:
AR S = QO =3 I s—

al

:

(F)

Slider

Holds the Units together.

Power supply status indicator

Shows the power supply status.

Digital input/output status indicator

Shows the digital input/output status.

Terminal block

Connects the digital input/output.

Unit connector

Connector that connects to the Unit.

DIN Track mounting hook

Used to mount the Unit to a DIN Track.

QMmoo |®m|>

Address switch

Sets the Gate3 Index.
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3-4-3  Operation Indicators

The LED indicators show the unit operating status of the Digital 1/0 Unit.
The operating statuses corresponding to the colors and statuses of the indicators are shown below.

Indicator name | Color | Status Description
PWR Green ON Power is supplied.

OFF | Power is not being supplied.
INOto 15 Yellow | ON | The input contact is ON.

OFF | The input contact is OFF.
OUTO0to 15 Yellow | ON | The output contact is ON.
OFF | The output contact is OFF.

Hnun o/l 1enbia v-¢

3-4-4  Address Switch Setting

This Unit is equipped with a PMAC3 style DSPGate3 IC.
Refer to the Power PMAC User’s Manual (Cat. No. 0014) for the PMAC3 style DSPGate3 IC.

The address switch settings are used to set the Gate3 Index.
The setting range is from 0 to F. (Factory setting: 0)

siojeolpu| uonessdo g-y-¢

Power PMAC

Address switch setting | Gate3” Index

o

Ol (N|ojo|dh|wWw[N|-

-
o

—_
N

-
N

RN
w

—
N

MMO|O0O|W|>|lo|lo|N[oja|/dhlw|N|~|O

15

For example, if the address switch setting is 0, the Gate3 Index becomes 0.
In this case, this Unit is accessed with a Gate3[0] data structure.

Make sure that the address switch settings of Units do not overlap.

If they overlap, the Sys.Status register CK3WConfigErr becomes 7.

Refer to 6-4 Sys.Status Register on page 6-9 for Sys.Status.
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3-4-5

3-50

One CK3W Unit in the system supplies servo clock and phase clock signals to all the other Units.

The supply-source CK3W Unit must be installed to the CPU Rack.

Connect the Unit with the smallest address value to the CPU Rack because, by default, it is the supply
source of clock signals.
You may specify the Unit with a desired address as the clock supply source by setting the register.

If the Unit that serves as the clock supply source is connected to the Expansion Rack, an error occurs
because the CPU Unit cannot recognize clock signals.

If this error occurs, the Sys.Status register Sys.NoClocks becomes 7.

Terminal Arrangement

This section describes the terminal arrangement of the digital /0O connection terminal block.

| ckaw-mD7110

LI T

P (A

Ve 0

s=Q@=n

E=Q[@=x

s =Q@=n

s=Q[@=x

s =Q@=n

==Q[@=x

s =Q@=n

==Q@==

s=Q|@=x

==Q@==

Fe

==Q@==

==Q[@=x

e

18 M)k 38

01 |

No. | Signal No. | Signal
1 INOO 19 | INO8
2 INO1 20 | INO9
3 INO2 21 IN10
4 INO3 22 | IN11
5 INO4 23 | IN12
6 INO5 24 | IN13
7 INO6 25 | IN14
8 INO7 26 | IN15
9 V1 27 |1

10 | OUTO00 | |28 | OUTO8
1" ouTOo1 29 | OUT09
12 | OUT02| |30 | OUT10
13 | OUTO03 | |31 | OUT11
14 | OUTO04 32 | OUT12
15 | OUTO05| |33 | OUT13
16 | OUTO06 34 | OUT14
17 | OUTO7 35 | OUT15
18 | V2 36 | G2
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] ckaw-mp7120

1 0= 19
=Q@=x
=@/@==
=Q@=x
=0[@==x
=0[@==
=0/@==
= OO%’Z w
=@[@=x &
=Q0== =)
= <
=0/@== 8
=Q@=x =
=Q@=x o
=Q@=x c
s
18 HEOCEH 38
3
No. | Signal No. | Signal -
1| INOO 19 | INO8 i
2 | INO1 20 |INO9 5
3 |INO2 21 | IN10 g
4 |IN03 22 | IN11 ?
5 |INO4 23 | IN12
6 | INO5 24 |IN13
7 | INO6 25 |IN14
8 | INO7 26 |IN15
9 |G1 27 | G1
10 | OUTO00 | |28 | OUTO8
11 | OUTO1 | |29 | OUTO9
12 | OUT02 | [30 | OUT10
13 | OUTO3 | |31 | OUT1M
14 | OUTO4 | |32 |OUT12
15 | OUTO5 | |33 | OUT13
16 | OUTO6 | |34 | OUT14
17 | OUTO7 | |35 | OUT15
18 | V2 36 | G2

3-4-6 /0 Data

The CPU Unit can access I/O data via the Gate3[i]. GpioData[0] register.

Input data is stored in each bit of the register as shown below.

Input Register

INO Gate3[i].GpioData[0].0
IN1 Gate3[i].GpioData[0].1
IN2 Gate3[i].GpioData[0].2
IN3 Gate3[i].GpioData[0].3
IN4 Gate3[i].GpioData[0].4
IN5 Gate3[i].GpioData[0].5
IN6 Gate3[i].GpioData[0].6
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3-52

Input

Register

IN7

Gate3[i].GpioData[0].7

IN8

Gate3[i].GpioData[0].8

IN9

Gate3[i].GpioData[0].9

IN10

Gate3[i].GpioData[0].10

IN11

Gate3[i].GpioData[0].11

IN12

Gate3[i].GpioData[0].12

IN13

Gate3[i].GpioData[0].13

IN14

Gate3[i].GpioData[0].14

IN15

Gate3[i].GpioData[0].15

Output data is stored in each bit of the register as shown below.

Output Register

OUTO | Gate3[i].GpioData[0].16
OUT1 | Gate3[i].GpioData[0].17
OUT2 | Gate3Ji].GpioData[0].18
OUT3 | Gate3[i].GpioData[0].19
OUT4 | Gate3Ji].GpioData[0].20
OUT5 | Gate3Ji].GpioData[0].21
OUT6 | Gate3[i].GpioData[0].22
OUT7 | Gate3[i].GpioData[0].23
OUT8 | Gate3[i].GpioData[0].24
OUT9 | Gate3[i].GpioData[0].25
OUT10 | Gate3[i]. GpioData[0].26
OUT11 | Gate3[i].GpioData[0].27
OUT12 | Gate3[i].GpioData[0].28
OUT13 | Gate3Ji].GpioData[0].29
OUT14 | Gate3][i].GpioData[0].30
OUT15 | Gate3Ji].GpioData[0].31

To capture the I/O data correctly, the following register settings are required.
These register settings are the default.

Gate3][i].GpioDir[0] = $FFFF0000

Gate3][i]. GpioPol[0] = $00000000

Gate3][i].GpioCtrl[0] = $00000000
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3-5 Analog Input Unit

This section describes the Analog Input Unit.

3-5-1 Models and Specifications "
3,1
>
B

. g &
I Models and Outline of Specifications 5
c
The models and outline of specifications are given below. =
Unit type Model Number of inputs | Input range
Analog Input Unit | CK3W-AD2100 | 4 points -10to 10V
CK3W-AD3100 | 8 points -10to 10V

I Specifications

suopeolypads pue S|PPO L-G-€

Analog input Input method Differential or single-ended input !
Input range -10to 10V
Absolute maximum rating | +12 V (GND reference)
Input impedance 1 MQ min.
Resolution 1/65116 (full scale)
Accuracy (25°C) +1.0%FS
Effect of temperature 1+0.018%FS/°C
Isolation method Between input and internal circuit: Power supply = Trans-
former, Signal = Digital isolator (Not isolated between in-
puts)
Circuit configuration
Input 0+ to 7+ AP InFern.aI
Input 0- to 7- 0— circuit
) % 510 K % 510 K
AGND"™

AGND'™

AGND: Analog circuit GND

Terminal connection dia- For differential input
gram

Input 0+ to 7+

Input 0- to 7-
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For single-ended input

Input 0+ to 7+

Input 0- to 7-

AGND

* If any of Input 0- to Input 7- is single ended input, apply a
short-circuit between the input and AGND.

* Use a shielded cable and ground at both ends of the ca-
ble.

CK3W-AD3100: 5V 0.9 W max., 24 V 2.0 W max.
CK3W-AD2100: 5V 0.9 W max., 24 V 1.4 W max.

90(H)/80(D)/31.6(W)
CK3W-AD3100: 140 g max.
CK3W-AD2100: 120 g max.
*1. Differential input and single-ended input can be mixed in a Unit.

(A) (B)

m L )

(F)

111
212
313
4 14
5 15
& 18
717
8 18
g 18
10 20

TTTTTTTTITIT ITIT IT T

(EE)CEE] (1 O R ] O O] (R )
QO
@
IR EIEI I EIE

il
f

A Slider Holds the Units together.

B Power supply status indicator | Shows the power supply status.

C Terminal block Connects the analog input.

D Unit connector Connector that connects to the Unit.

E DIN Track mounting hook Used to mount the Unit to a DIN Track.
F Address switch Sets the Gate3 Index.
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3-5-3  Operation Indicators

The LED indicator shows the unit operating status of the Analog Input Unit.
The operating statuses corresponding to the colors and statuses of the indicators are shown below.

Indicator name | Color | Status Description
PWR Green ON Power is supplied.
OFF | Power is not being supplied.

3-5-4  Address Switch Setting

This Unit is equipped with a PMAC3 style DSPGate3 IC.
Refer to the Power PMAC User’s Manual (Cat. No. O014) for the PMAC3 style DSPGate3 IC.

yun induj bojeuy g-¢

The address switch settings are used to set the Gate3 Index.
The setting range is from 0 to F. (Factory setting: 0)

siojeolpu| uonessdo €-G-¢

Power PMAC

Address switch setting | Gate3” Index

o

Ol |N|ooja|dh|lW|IN|—~

-
o

—
N

-
N

-
w

—
N

MM OO|W|([>|lo|jo|N|lo|ja|lh|lw|NM|~|O

15

For example, if the address switch setting is 0, the Gate3 Index becomes 0.
In this case, this Unit is accessed with a Gate3[0] data structure.

Make sure that the address switch settings of Units do not overlap.

If they overlap, the Sys.Status register CK3WConfigErr becomes 7.

Refer to 6-4 Sys.Status Register on page 6-9 for Sys.Status.

One CK3W Unit in the system supplies servo clock and phase clock signals to all the other Units.
The supply-source CK3W Unit must be installed to the CPU Rack.
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Connect the Unit with the smallest address value to the CPU Rack because, by default, it is the supply
source of clock signals.
You may specify the Unit with a desired address as the clock supply source by setting the register.

If the Unit that serves as the clock supply source is connected to the Expansion Rack, an error occurs
because the CPU Unit cannot recognize clock signals.

If this error occurs, the Sys.Status register Sys.NoClocks becomes 7.

3-5-5 Terminal Arrangement

This section describes the terminal arrangement of the analog input connection terminal block.

] ckaw-AD2100

1 A O0=H 11

EQ@==

==@@==

a=Q@==

a=Q@==

==@@==

E=Q@==

s=@@==

==@@==
10 FEDCEH 20
i T
No. | Signal No. | Signal
1 AINO+ 11 | AINO-
2 AIN1+ 12 | AIN1-
3 AIN2+ 13 | AIN2-
4 AIN3+ 14 | AIN3-
5 AGND 15 | AGND
6 NC 16 | NC
7 NC 17 |NC
8 NC 18 | NC
9 NC 19 | NC
10 | AGND 20 | AGND

] ckaw-AD3100

[ ——
(NE=Q[@=s
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No. | Signal No. | Signal

1 | AINO+ | [11 | AINO-

2 |AINT+ | |12 | AINI-

3 |AIN2+ | |13 | AIN2-

4 | AIN3+ | |14 |AIN3-

5 |AGND | |15 |AGND

6 |AIN4+ | | 16 | AIN4- &
7 | AIN5+ | |17 | AIN5- 1
8 |AIN6+ | |18 | AIN6- S
9 |AIN7+ | |19 | AIN7- 3
10 |AGND | [20 |AGND ic'

3-5-6  Analog Input Data

This section describes the correspondence between input analog signals and analog input data.

The graph shows that a voltage between -10 to 10 V is converted to data between 80D2 and 7F2E
hex (-32,558 to 32,558).
When a negative voltage is input, it is expressed as the two’s complement (hexadecimal).

Converted data
Hexadecimal (Decimal)

7FFE (32,768
7F2E (32,558)[ """ T

ejeq induj 6ojeuy 9-G-¢

-10.064 V -10 VV 0000 (0) L I, Voltage
; oV 10 V10.064 V

L 80D2 (-32,558)
---------------- 8000 (-32,768)

Analog input data is stored in the upper 16 bits of the following register.

To use a register value, divide it by 216 by using the program.

Input Register Bit position
AINO | Gate3[i].Chan[0].ADCAmp[0] | [31:16]
AIN1 | Gate3[i].Chan[0].ADCAmp[1] | [31:16]
AIN2 | Gate3[i].Chan[0].ADCAmp[2] | [31:16]
AIN3 | Gate3[i].Chan[0].ADCAmp[3] | [31:16]
AIN4 | Gate3Ji].Chan[1].ADCAmpI[0] | [31:16]
AIN5 | Gate3[i].Chan[1].ADCAmp[1] | [31:16]
AIN6 | Gate3Ji].Chan[1].ADCAmpI[2] | [31:16]
AIN7 | Gate3[i].Chan[1].ADCAmp[3] | [31:16]

The following table shows the conversion timing of analog input.

Input Conversion timing
AINO, AIN1, AIN4, AIN5 | At the rising edge of the phase clock
AIN2, AIN3, AING, AIN7 | At the falling edge of the phase clock
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3-5-7

Note that the conversion timing of AINO, AIN1, AIN4, AINS and that of AIN2, AIN3, AIN6, AIN7 are not

the same.

To capture analog input data correctly, the following register settings are required.

These register settings are the default.
Gate3[i].AdcAmpClockDiv = 5 or 4 (5 by default)
Gate3[i].AdcAmpCtrl = $FFFFFCO01
Gate3[i].AdcAmpDelay = 0
Gate3[i].AdcAmpHeaderBits = 1
Gate3[i].AdcAmpStrobe = $FFFFFC
Gate3[i].AdcAmpUtoS = 0
Gate3[i].GpioCtrl = $00000000
Gate3][i].GpioDir[0] = $0000FFFF
Gate3[i]. GpioPol[0] = $00000000

Input Filter

The Analog Input Unit incorporates a hardware filter.

You can select the filter cut-off frequency from among 24.5 kHz, 12.2 kHz, 4.3 kHz, and 3.2 kHz and
switch the frequency among them by setting the Gate3[i]. GpioData[0] register as shown below.

Input | Input filter cut-off frequency (kHz) Setting
AINO | 3.2 (Default) Gate3[i].GpioData[0].0=0, Gate3][i].GpioData[0].1=0
4.3 Gate3[i].GpioData[0].0=1, Gate3][i].GpioData[0].1=0
12.2 Gate3[i]. GpioData[0].0=0, Gate3][i]. GpioData[0].1=1
24.5 Gate3[i].GpioData[0].0=1, Gate3][i]. GpioData[0].1=1
AIN1 | 3.2 (Default) Gate3[i].GpioData[0].2=0, Gate3][i]. GpioData[0].3=0
4.3 Gate3[i].GpioData[0].2=1, Gate3][i]. GpioData[0].3=0
12.2 Gate3[i]. GpioData[0].2=0, Gate3[i]. GpioData[0].3=1
24.5 Gate3[i].GpioData[0].2=1, Gate3][i]. GpioData[0].3=1
AIN2 | 3.2 (Default) Gate3[i].GpioData[0].4=0, Gate3][i]. GpioData[0].5=0
4.3 Gate3[i].GpioData[0].4=1, Gate3][i].GpioData[0].5=0
12.2 Gate3[i].GpioData[0].4=0, Gate3][i].GpioData[0].5=1
24.5 Gate3[i].GpioData[0].4=1, Gate3][i]. GpioData[0].5=1
AIN3 | 3.2 (Default) Gate3[i].GpioData[0].6=0, Gate3][i].GpioData[0].7=0
4.3 Gate3[i].GpioData[0].6=1, Gate3][i]. GpioData[0].7=0
12.2 Gate3[i].GpioData[0].6=0, Gate3][i]. GpioData[0].7=1
24.5 Gate3[i].GpioData[0].6=1, Gate3][i]. GpioData[0].7=1
AIN4 | 3.2 (Default) Gate3[i].GpioData[0].8=0, Gate3][i]. GpioData[0].9=0
4.3 Gate3[i].GpioData[0].8=1, Gate3][i].GpioData[0].9=0
12.2 Gate3[i].GpioData[0].8=0, Gate3][i]. GpioData[0].9=1
24.5 Gate3[i].GpioData[0].8=1, Gate3][i]. GpioData[0].9=1
AIN5 | 3.2 (Default) Gate3[i].GpioData[0].10=0, Gate3][i].GpioData[0].11=0
4.3 Gate3[i].GpioData[0].10=1, Gate3]i].GpioData[0].11=0
12.2 Gate3[i]. GpioData[0].10=0, Gate3][i]. GpioData[0].11=1
24.5 Gate3[i].GpioData[0].10=1, Gate3]i]. GpioData[0].11=1
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Input | Input filter cut-off frequency (kHz) Setting

AING | 3.2 (Default) Gate3[i]. GpioData[0].12=0, Gate3][i]. GpioData[0].13=0
4.3 Gate3[i].GpioData[0].12=1, Gate3]i]. GpioData[0].13=0
12.2 Gate3[i]. GpioData[0].12=0, Gate3][i].GpioData[0].13=1
24.5 Gate3[i].GpioData[0].12=1, Gate3]i]. GpioData[0].13=1

AIN7 | 3.2 (Default) Gate3[i]. GpioData[0].14=0, Gate3[i]. GpioData[0].15=0
4.3 Gate3[i].GpioData[0].14=1, Gate3][i]. GpioData[0].15=0
12.2 Gate3[i]. GpioData[0].14=0, Gate3Ji]. GpioData[0].15=1
24.5 Gate3[i].GpioData[0].14=1, Gate3][i]. GpioData[0].15=1

yun induj bojeuy g-¢
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3-6 Expansion Master Unit and Expan-
sion Slave Unit

This section describes the Expansion Master Unit and the Expansion Slave Unit.

3-6-1 Models and Specifications

I Models and Outline of Specifications

The models and outline of specifications are given below.

Unit type

Model

Expansion Master Unit

CK3W-EXMO01

Expansion Slave Unit

CK3W-EXS02

I Specifications

Expansion cable

For connection between the Expansion Master Unit and the Expansion Slave
Unit, be sure to use the following cable.
CK3W-CAX003A (0.3 m)

Power consumption

CK3W-EXMO01: 5V 0.4 W max.
CK3W-EXS02: 5V 0.2 W max.

Dimensions (height x
depth x width)

90(H)/80(D)/31.6(W)

Weight

CK3W-EXMO01: 100 g max.
CK3W-EXS02: 130 g max. (including End Cover)
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3-6-2 Part Names and Functions
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Letter Name Function J
=}
A Slider Holds the Units together. %-
Power supply status indicator | Shows the power supply status. 2
C Connector Connect the Expansion Master Unit and the Expansion Slave Unit.
D Unit connector Connector that connects to the Unit.
E DIN Track mounting hook Used to mount the Unit to a DIN Track.

3-6-3  Operation Indicators

Each LED indicator shows the unit operating status of the Expansion Master Unit or Expansion Slave
Unit.
The operating statuses corresponding to the colors and statuses of the indicators are shown below.

Indicator name | Color | Status Description
PWR Green| ON Power is supplied.
OFF | Power is not being supplied.

3-6-4  System Configuration

You can use the Expansion Master Unit and the Expansion Slave Unit to connect an Expansion Rack
to the CPU Unit.

One Expansion Rack can be connected per CPU Unit.

Up to four CK3W Units (or up to two CK3W-AX Units) can be installed to the Expansion Rack.
Connect the Expansion Master Unit adjacent to the right side of the CPU Unit. Connect the Expansion
Slave Unit adjacent to the right side of the Power Supply Unit.
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3-62

Letter Name Model
A Expansion Master Unit | CK3W-EXMO01
B Expansion cable CK3W-CAX003A
C Expansion Slave Unit | CK3W-EXS02
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]

This section describes how to install the CK3M-series Programmable Multi-Axis Con-

troller as well as details on installation locations.

4-1 Processing at Power ON and Power OFF

4-1-1 Power ON Operation..........ccceeeieiiiiieiie e
4-1-2 Power OFF Operation .........ccceveeiiiiiiiie e
4-2 Fail-safe CirCuits .......cccccoemmriiiismnnnnccere e
4-3 Mounting Units .....cccceiiiiiiriirr e
4-3-1 Installation in a Control Panel...............ccocciiiiiiniine.
4-3-2 Connecting Adjacent Units .........coooiiiiiieiiiiiieecieeen

4-3-3 Mounting to DIN Track
4-3-4 DIN Track and Accessories

4-4 Control Panel Installation..........ccoiveeiiieeiiimsiireiciesiresss s sessss s resssssenans
4-4-1 TEMPEIALUIE ...t

4-4-2 Humidity
4-4-3 Vibration and Shock
4-4-4 Atmosphere
4-4-5 Electrical Environment

CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036)

4-3-5 Assembled Appearance and Dimensions
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4-1 Processing at Power ON and Power
OFF

4-1-1 Power ON Operation

Once the power supply to the Power Supply Unit starts, the CPU Unit enters the program operation
ready status after the following time elapses.
In addition, when the Unit is in the operation-ready status, the RDY LED lights up.

® CPU Unit Startup Time at Power ON

It takes approximately 40 to 60 seconds for the CPU Unit to start up.
Since the startup time is affected by the slave/unit configuration, confirm it on an actual device.

4-1-2  Power OFF Operation

This section describes how to perform the power OFF operation if a user program attempts to write
data to the USB memory, or if the user program is to be downloaded to the built-in flash memory.

I Writing to the USB Memory

If the power is interrupted while a user program is writing data to the USB memory, the data may be
corrupted.
Confirm that no data is being written before you turn OFF the power supply.

I Downloading to the Built-In Flash Memory

When you download a user program from the Power PMAC IDE, the data is once stored in the CPU
cache before it is saved into the CPU Unit.

This means that, if you turn OFF the power supply immediately after starting the save operation, the
CPU Unit cannot complete the transfer of the data from the cache to the built-in flash memory, which
may result in a save operation failure or corruption of the saved data.

If the data is corrupted, issue a re-initialization command ($$$***) from the Power PMAC IDE, and
download the program again.

If the CPU Unit fails to connect to the Power PMAC IDE, refer to 6-3-3 Initialization of CPU Unit Using
USB Memory on page 6-8 and implement initialization.

® Procedure to Download to the Built-in Flash Memory

Use the following procedure to download the user program to the built-in flash memory.
The procedure can be used for any firmware revision of the PMAC firmware.

1 Download the user program from the Power PMAC IDE.

2 At the Power PMAC IDE terminal, execute the save command.
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3 Establish an SSH connection, and execute the sync command from the terminal that you con-
nected to.

4 Wait for at least 5 seconds and turn OFF the power supply.

® Procedure to Download to the Built-in Flash Memory (Version 2.5 or Later)

For PMAC firmware revision version 2.5 or later, you can also use the following procedure to store
the user program into the built-in flash memory.

1 Download the user program from the Power PMAC IDE.
2 At the Power PMAC IDE terminal, enter Sys.SyncSave=1.

3 At the Power PMAC IDE terminal, execute the save command.
Wait until the save completed notification is displayed on the Power PMAC IDE.

440 1emod pue NO J9Mmod je Buissasold L-¥

4 At the Power PMAC IDE terminal, enter Sys.SyncSave=0.

5 Wait for at least 5 seconds and turn OFF the power supply.

uonesadQ 440 Jomod z-L-
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4-2 Fail-safe Circuits

/\ WARNING

Provide safety measures in external circuits to ensure safety in the system if an ab-

normality occurs due to malfunction of the system due to other external factors affect-

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

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

* 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.

» The use of an Uninterruptible Power Supply (UPS) allows normal operation to con-
tinue even if a momentary power interruption occurs, possibly resulting in the recep-
tion of an erroneous signal from an external device affected by the momentary pow-
er failure. Take external fail-safe measures. Where necessary, monitor the power
supply voltage on the system for external devices and use it as an interlock condi-
tion.

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

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

a) If a power supply error occurs

b) If the power supply connection becomes faulty

c) If a CPU error (watchdog timer error) or CPU reset occurs

d) If a major fault level Controller error occurs

e) While the Controller is on standby until RUN mode is entered after the power is
turned ON

f) If a system initialization error occurs

As a countermeasure for these problems, external safety measures must be provided

to ensure safe operation of the system.

* The outputs may remain ON or OFF due to welding or burning of the output relays
or destruction of the output transistors. As a countermeasure for these problems,
external safety measures must be provided to ensure safe operation of the system.

» To ensure safe use of the Controller, correctly make the limit settings for the posi-
tion, 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.
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4-3 Mounting Units

This section describes how to mount Units to the CK3M-series Controller.

Precautions for Safe Use

Always turn OFF the power supply to the Controller before attempting any of the following.

* Mounting or removing CK3W-AX Units or Motion Controllers

* Assembling the Units

+ Setting rotary switches

» Connecting cables or wiring the system

» Connecting or disconnecting the terminal blocks or connectors

The built-in power supply of the Controller may continue to supply power after the power supply
is turned OFF. The POWER indicator remains lit as long as power is supplied. Make sure that
the POWER indicator is not lit before you perform any of the above operations.

m Precautions for Correct Use

 Follow the instructions in this manual to correctly perform installation.
» Do not operate or store the Units in the following locations. Doing so may result in burning, in
operation stopping, or in malfunction.
a) Locations subject to direct sunlight
b) Locations subject to temperatures or humidity outside the range specified in the specifica-
tions
c) Locations subject to condensation as the result of severe changes in temperature
d) Locations subject to corrosive or flammable gases
e) Locations subject to dust (especially iron dust) or salts
f) Locations subject to exposure to water, oil, or chemicals
g) Locations subject to shock or vibration
» Take appropriate and sufficient countermeasures during installation in the following locations.
a) Locations near devices that produce strong, high-frequency noise

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

d) Locations subject to possible exposure to radioactivity

e) Locations close to power lines

4-3-1 Installation in a Control Panel

I Installation in Cabinets or Control Panels

When the CK3M-series Controller is being installed in a cabinet or control panel, be sure to provide
proper ambient conditions as well as access for operation and maintenance.

® Temperature Control
The ambient temperature within the CK3M-series Controller must be within the operating range of
0 to 55°C. When necessary, take the following steps to maintain the proper temperature.
» Provide enough space for good air flow.
» Do not install the Controller above equipment that generates a large amount of heat such as
heaters, transformers, or high-capacity resistors.
« |If the ambient temperature exceeds 55°C, install a cooling fan or air conditioner.
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Control panel Fan -

~.
CK3M
-series
] Controller

Louver

@ Accessibility for Operation and Maintenance

» To ensure safe access for operation and maintenance, separate the Controller as much as possi-
ble from high-voltage equipment and power machinery.
It will be easy to operate the Controller if it is mounted at a height of 1.0 to 1.6 m above the floor.

® Improving Noise Resistance

» Do not mount the Controller in a control panel containing high-voltage equipment.
* Install the Controller at least 200 mm away from power lines.

Power lines
~
N

200 mm

min.

CK3M-series
Controller
200 mm min.

* Ground the mounting plate between the Controller and the mounting surface.

® Controller Orientation

» Each Rack must be mounted in the following position to provide proper cooling. This position is
called an upright position.

* Do not install a Rack in any of the following positions.
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Mounting with the DIN Track on the Bottom Mounting with the DIN Track on the Top
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Mounting with the DIN Track Installed

Vertically

Mounting with the Rack Upside Down 0 -
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@ Additional Information

A Controller must be mounted on a DIN Track. It cannot be mounted with screws.

® Wiring Ducts

Whenever possible, route 1/0 wiring through wiring ducts.
Install mounting bracket so that it is easy to fish wire through the duct. It is handy to have the duct

at the same height as the CPU Rack.

[oued [03U0D € Ul UoHe|BISul |L-¢-

Duct
20 mm min.
Unit |+ DIN Track
20 mm min.
Duct
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® Wiring Duct Example
83.6 to 102.8 mm

|._.
30mm] S ] Rack
QI DD 30mm [ [ | [ 4+ Mounting

bracket

40mm
Duct

® Routing Wiring Ducts

Install the wiring ducts at least 20 mm away from the tops of the Rack and any other objects (e.g.,
ceiling, wiring ducts, structural supports, devices, etc.) to provide enough space for air circulation
and replacement of Units.

Input duct Output duct Power duct

|

—<—200 mm min. —=

B

RN

CK3M-series
Controller

Breakers,
fuses

Expansion Rack

TN VVRN]

' Power
requipment
such as
1transformers
rand

1 magnetic
irelays

Y\Y\Y\Y\Y\\Y\Y\Y\Y\Y\Y\\Y\Y\Y\Y\I
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Fuses,

relays,

timers, etc. Terminal Terminal
Do not install \ blocks for blocks for
devices that | Controller power
generate heat equipment
or power

equipment.
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4-3-2  Connecting Adjacent Units

The Units that make up a CK3M-series Controller can be connected simply by pressing the Units to-
gether and locking the sliders by moving them toward the back of the Units. The End Cover is con-
nected 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.

Hook Connector Hook holes

i
il

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.

spun Bununop g-

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

syun Jusoelpy Bunosuuo) z-¢-v

Precautions for Safe Use

The sliders on the top and bottom of the CK3W Unit must be completely locked (until
they click into place) after connecting the adjacent Unit connectors.

3 Attach the End Cover to the Unit on the far right side of the Rack.
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CPU Rack

=

Ell
Il DO|

\ Ll

=

Power Supply CPU Unit Expansion End Cover
Unit Master Unit (4 max.) (included with CPU Unit)
Expansion
Rack Expansion cable

= 1

] L4
L % N
!
. N
Power Supply Expansion Configuration Units End Cover
Unit Slave Unit (4 max.) (included with Expansion Slave Unit)

M Precautions for Correct Use

» Always turn OFF the power supply before connecting Units to each other.

» During maintenance, always turn OFF the power supply to the entire system before
replacing a Unit.

* You can connect up to four CK3W Units (or up to two CK3W-AX Units) to each of the
CPU Rack and Expansion Rack. If you connect more than that number, the
Sys.CK3WConfigErr Flag goes ON.

Operation will continue even with the Sys.CK3WConfigErr Flag ON.

4-3-3  Mounting to DIN Track

Use the following procedure to install a CK3M-series Controller on DIN Track.

1 Release the DIN Track mounting pins on the backs of the Units.

DIN Track
mounting pins

2 To mount, hook on the DIN Track from above (1), and insert into the back (2).
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spun Bununop g-

<A
DIN Track

mounting pins

4 Install a DIN Track End Plate on each end of the Controller.
To mount an End Plate, hook from the underside (1), hook to the upper side, and then pull
downward (2).
Then tighten the screw to lock the End Plate in place.

YoeiL NIQ 03 Buunop g-¢-v

1(2)

[ E——
— d ]
|
0o @
(

End plate

@ Additional Information

To remove Units, perform the steps above in reverse order.
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Precautions for Safe Use

Always turn OFF the power supply to the Controller before attempting any of the following.
* Mounting or removing CK3W-AX Units or CPU Units.

* Assembling the Units.

» Setting rotary switches.

» Connecting cables or wiring the system.

» Connecting or disconnecting the connectors.

4-3-4 DIN Track and Accessories

Mount the CK3M-series Controller on the DIN Track.
Secure each DIN Track inside a control panel with at least three screws.

| DIN Tracks

Secure the DIN Track to the control panel using M4 screws separated by 210 mm (3 holes) or less
and using at least 3 screws. The tightening torque is 1.2 N-m.

® PFP-100N2

28-25 x 4.5 oblong holes 16
45 A
L ¥
— — 30+0.3 27 24 29.2
+0. .
»15*25’1—0*25* =25 0 25151 1 15
1000
® PFP-100N/50N
7.310.15«'—\»
45 j—h
|7
D o AP O 3510.3 27%0.15
—-1151.25 25| 25 25 15 (5) 1
10— 4,000 (500) — 10 |

*1. PFP-50N dimensions are
given in parentheses.

| DIN Track End Plates

PFP-M (2 required)
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4 Installation

4-3-5 Assembled Appearance and Dimensions

The CK3M-series Units are connected to each other. An End Cover is connected to the right end.

g K P

B
B

I Dimensions

® Power Supply Unit

Model Unit width (mm)
CK3W-PD048 45
@ CPU Unit
Model Unit width (mm)

CK3M-CPU101

CK3M-CPU111

CK3M-CPU121

63.2

® End Cover

Model

Unit width (mm)

CK3W-TERM1

15.6

® Axis Interface Unit

Model

Unit width (mm)

CK3W-AX1313N

CK3W-AX1414N

CK3W-AX1515N

CK3W-AX2323N

CK3W-AX1313P

CK3W-AX1414P

CK3W-AX1515P

CK3W-AX2323P

130

CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036)
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4 |nstallation

@ Digital /0 Unit, Analog Input Unit, Expansion Master Unit, and Expansion
Slave Unit

Model Unit width (mm)
CK3W-MD7110 31.6
CK3W-MD7120
CK3W-AD2100
CK3W-AD3100
CK3W-EXMO01
CK3W-EXS02

® Design Example for Width W

CPU Unit
Power Supply Unit | Expansion Master Unit ~ Configuration Units

Unit width Subtotal unit
Name Model (o) Qty width (mm)
Power Supply Unit CK3W-PD048 45 1 45
CPU Unit CK3M-CPU101 63.2 1 63.2
Expansion Master Unit CK3W-EXMO01 31.6 1 31.6
Axis Interface Unit CK3W-AX1414N 130 2 260
Digital 1/O Unit CK3W-MD7110 31.6 1 31.6
Analog Input Unit CK3W-AD2100 31.6 1 31.6
End Cover CK3W-TER11 15.6 1 15.6
Total W=45+63.2+31.6+130x2+31.6+31.6+15.6 478.6
I Installation Dimensions
CPU Rack A
- ||E= — = [
N 4 1275
SHITE (iR
f “Ev I IIII Y 1275 e’
(Unit mm)
DIN Track A (mm)
PFP-100N2 16
PFP-100N 7.3
PFP-50N 7.3
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I Installation Height

The installation height of a CK3M-series Controller is 80.0 mm.

When cables are connected (such as a connecting cable to Support Software, an encoder connection
cable, or an amplifier connection cable, etc.), however, even greater height is required. Allow sufficient
depth in the control panel containing the Controller.

® For CK3M-series CPU Unit

Approx. 165 to 180 mm

F N
— &
] ¢ = .
c
=}
| [ = 2
«Q
— 5
@

0\

o o
80mm

N
@
(@]
&
£
® For CK3W-AX Unit %
>
185mm 3
- - 2
QO
= lc:nlr §
S
- Q
© H o
3
I ﬂ g
@,
oy w

=

80mm

® For CK3W-MD Unit

120 mm

E
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4-16

® For CK3W-AD Unit

120 mm

® For CK3W-EXM01 and CK3W-EXS02

155 mm

A

(=
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4 Installation

4-4 Control Panel Installation

To ensure system reliability and safety, the system must be designed and configured according to the
installation environment (temperature, humidity, vibration, shock, corrosive gases, overcurrent, noise,

etc.).

4-4-1 Temperature

Panels have been reduced in size due to space-saving and miniaturization in devices and systems,
and the temperature inside the panel may be at least 10 to 15°C higher than outside the panel. Imple-
ment the following measures against overheating at the installation site and in the panel, and allow a
sufficient margin for the temperature before use.

uone|[eIsu| [ouEd [0JJUOD b~

I High Temperatures

Use the following cooling methods as required, taking into account the ambient temperature and the
amount of heating inside the panel.

@ Natural Cooling
» Natural cooling relies on natural ventilation through slits in the panel, rather than using cooling
devices such as fans or coolers. When using this method, observe the following points.
» Do not install the Controller at the top of the panel, where hot air tends to stagnate.
» To provide ventilation space above and below the Controller, leave sufficient distance from other

ainesadwsa] |-y

devices, wiring ducts, etc.

* Do not mount the Units in the wrong direction (e.g., vertically or upside down). Doing so may
cause abnormal heating in the Controller.

* Do not install the Controller directly above any heat-generating equipment, such as heaters,
transformers, and devices with high resistance.

* Do not install the Controller in a location exposed to direct sunlight.

I
P j
Controller
‘ Pt
Controller
— =
I

Natural Cooling
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® Forced Ventilation (by Fan at Top of Panel)
Nl

Fan

VRN

Controller

1
— H_-jf Controller

—_—

Air filter

i

Forced Ventilation Method

® Forced Air Circulation (by Fan in Closed Panel)

=\

Controller

N

Controller
N, 7

Forced Air Circulation

Fan

|

-—
-~
-—

® Room Cooling (Cooling the Entire Room Where the Control Panel Is Lo-

cated)
e

Cooler

Control panel

Room Cooling

I Low Temperatures

The Controller may not start normally if the temperature is below 0°C when the power is turned ON.
Maintain an air temperature of at least approximately 5°C inside the panel, by implementing measures
such as installing a low-capacity space heater in the panel.

Alternatively, leave the Controller power ON to keep the Controller warm.

4-4-2  Humidity

Rapid temperature changes can cause condensation to occur, resulting in malfunctioning due to short-
circuiting.

When there is a possibility of this occurring, take measures against condensation, such as leaving the
Controller power ON at night or installing a heater in the control panel to keep it warmer.

4-18 CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036)



4 Installation

Control panel

Moisture
absorber

Controller

Power ON > { § §§§§§§]

| | Heater

Examples of Measures against Condensation

4-4-3 Vibration and Shock

The Controller is tested for conformity with the sine wave vibration test method (IEC 60068-2-6) and
the shock test method (IEC 60068-2-27) of the Environmental Testing for Electrotechnical Products. It
is designed so that malfunctioning will not occur within the specifications for vibration and shock. If,
however, the Controller is to be used in a location in which it will be directly subjected to regular vibra-
tion or shock, then implement the following countermeasures:
» Separate the control panel from the source of the vibration or shock.
Or secure the Controller and the panel with rubber padding to prevent vibration.
» Make the building or the floor vibration-resistant.
» To prevent shock when other devices in the panel such as electromagnetic contactors operate, se-
cure either the source of the shock or the Controller with rubber padding.

uone|[eIsu| [ouEd [0JJUOD b~

4-4-4  Atmosphere

Using the Controller in any of the following locations can cause defective contact with connectors and

corrosion of components. Implement countermeasures such as purging the air as required.

* In locations exposed to dust, dirt, salt, metal powder, soot, or organic solvents, use a panel with an
airtight structure. Be careful of temperature increases inside the panel.

* In locations exposed to corrosive gas, purge the air inside the panel to clear the gas and then pres-
surize the inside of the panel to prevent gas from entering from outside.

 In locations where flammable gas is present, either use an explosion-protected construction or do
not use the Controller.

300ys pue uolelqin e-v-1

4-4-5 Electrical Environment

When installing or wiring devices, make sure that there will be no danger to people and that noise will
not interfere with electrical signals.

I Controller Installation Location

Install separately the Controller from high-voltage (600 V or higher) and power devices to ensure safe
operation and maintenance. Install the Controller as far away as possible in case of unavoidable cir-
cumstances.
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Example of Recommended Equipment Arrangement

——— i ] [ ]
O K Controller
Control panel Control panel High-voltage
power panel

Example of Poor Equipment Arrangement

—— i ] [ ]
N G Controller
Control panel Control panel High-voltage
power panel

Examples of Equipment Arrangement in Panel with High-voltage Devices

I Arrangement of Controller and Units

The coils and contacts in electromagnetic contacts and relays in an external circuit are sources of
noise. Do not install them close to the Controller. Locate them at least 100 mm away from the Control-
ler.

Controller

f
g U

DC I/0 AC 1/O
device device

—f{

Terminal block

Example of Arrangement in Panel

I Wire Layout for the Power Supply System

Observe the following points when wiring the power supply system.
» Separate the Controller power supply from the 1/0O device power supply and install a noise filter near
the Controller power supply feed section.
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» Use an isolating transformer to significantly reduce noise between the Controller and the ground. In-
stall the isolating transformer between the Controller power supply and the noise filter, and do not
ground the secondary coil of the transformer.

» Keep the wiring between the transformer and the Controller as short as possible, twist the wires
well, and keep the wiring separate from high-voltage and power lines.

©0—5 &
0—F & Power circuits

}P ly fi | tions circuit
ower supply for general operations circuits

53 3 |

| 1/0 power supply for Controller
52 3 |

| 1/0 power supply for Controller

5 o Noise | —1
~ |fitter ::%_ _’ Unit power supply for Controller
—
= = 11) Outlet (for peripheral devices)

Power Supply System Diagram

uone|[eIsu| [ouEd [0JJUOD b~

| Wiring External 1/0 Signal Lines

Observe the following points when wiring external I/O signal lines.
» To absorb reverse electromotive force when an inductive load is connected to an output signal, con-
nect a surge suppressor near the inductive load in an AC circuit, or connect a diode near the induc-

JUSWUOJIAUT [BO1198[T G-p-1

tive load in a DC circuit.

Surge
suppressor
! DC
Input . - . .
-T- Inductive Diode Unit, Inductive € H In?uc(tjlve Diode
load Built-in 0a
Input
Output Output
Unit Unit
Connect a diode in a DC circuit. Connect a surge Connect a diode
suppressor in an AC circuit. in a DC circuit.
Input Signal Noise Countermeasures Output Signal Noise Countermeasures

» Never bundle output signal lines with high-voltage or power lines, and do not route them in close

proximity or parallel to such lines.
If output signal lines must be routed in close proximity to such lines, place them in separate ducts or
conduits. Be sure to ground the ducts or conduits.

1/0 cables
(Pi é §§§§§ ;I';E e 1/0O cables | Power Iines| . /O cables
ower lines m
Suspended ducts Floor ducts Conduits

I/O Cable Arrangement
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4-22

« If the signal lines and power lines cannot be routed in separate ducts, use shielded cable. Connect
the shield to the ground terminal at the Controller, and leave it unconnected at the input device.

» Wire the lines so that common impedance does not occur.
Such wiring will increase the number of wires, so use common return circuits.
Use thick wires with sufficient allowance for the return circuits, and bundle them with lines of the
same signal level.

» Forlong I/O lines, wire the input and output signal lines separately.

» Use twisted-pair wires for pilot lamps (and particularly lamps with filaments).

* Use countermeasures, such as CR surge absorbers and diodes, for input device and output load
device noise sources, as required.

I External Wiring

Wiring, and noise countermeasures in particular, are based on experience, and it is necessary to
closely manage wiring based on experience and information in the manuals.

® Wiring Routes
Each of the following combinations includes different signal types, properties, or levels. They will
cause the signal-to-noise ratio to drop due to factors such as electrical induction. As a general rule
when wiring, either use separate cables or separate wiring routes for these items. Future mainte-
nance operations and changes to the system will also be made easier by carefully organizing the
wiring from the start.
* Power lines and signal lines
* Input signals and output signals
» Analog signals and digital signals
» High-level signals and low-level signals
» Communications lines and power lines
» DC signals and AC signals
» High-frequency devices (such as Inverters) and signal lines (communications)

® Wiring
Observe the following points when wiring power supply and signal cables.
* When routing signal cables with differing characteristics through the same duct, always keep
them separated.
* As much as possible, avoid routing multiple power supply lines through the same duct.
If it cannot be avoided, then construct a partition between them in the duct and ground the parti-
tion.
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Y7z 7/ Y7 Partition 7,
Signal Signal Signal SPL?;:)?;
cables cables cables cables
(group A) (group B) (group C) Signal cables
0000 Q000 Q000 0000
7 77 7
(a) (b)
Signal cables
e’z 7/ Ve,
== . 7
Signal cables
Q000
Power supply cables Power supply cables
0000 Q000
ZZ 7
(c) (d)

Partitioning Methods for Signal and Power Supply Cables

» To avoid overheating the conduits when using conduits for wiring, do not place wires for a single
circuit in separate conduits.

uone|[eIsu| [ouEd [0JJUOD b~

Power supply

N G ?duits

S
£
) ] T——
- = Load E
Incorrect 8
Power supply 5-
L . 7
Conduits 2
OK 7 :
>
3
: #—C——1 Load 8
Correct
Power supply
Conduits
) '/(¢=< Load
Correct

Parallel Wiring (Single Phase)

» Power cables and signal cables adversely affect each other. Do not wire them in parallel.

» Noise induction may occur if the Controller is installed in a panel that includes high-voltage devi-
ces. Wire and install them as far apart as possible. (Refer to Controller Installation Location on
page 4-19.)

+ Either install the Controller a minimum of 200 mm away from high-voltage lines or power lines, or
place the high-voltage lines or power lines in metal tubing and completely ground the metal tub-
ing to 100 Q or less.
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Example: Separating Controller from Power Lines

® Other Precautions

High-voltage power panel
Power lines Metal tubing
Power
lines
LN
200 mm
ntroller =
Controller  f~—» Controlle =
200 mm Ground to 100 Q or less

* Digital I/0 Units have both plus and minus commons, so pay attention to the polarity when wir-

ing.

4-4-6  Grounding

This section describes the earthing methods and precautions.

I Considerations for Earthing Methods

Local potential fluctuations due to lightning or noise from power devices will cause potential fluctua-
tions between ground terminals of devices. This potential fluctuation may result in device malfunction
or damage. To prevent this, it is necessary to suppress the occurrence of a difference in electrical po-
tential between ground terminals of devices. You need to consider the earthing methods to achieve

this objective

The recommended earthing methods for each usage condition are given in the following table.

Earthing methods

Star earthing

Connecting Connecting
Specifications of communications Equipotential devices and devices and
cables for EtherCAT and Ethernet bonding sys- | noise sources | noise sources Daisy Chain

tem to separate to a common

earth electro- earth elec-

des trode
The cable shield connected to the con- | Recommended | Recommended | Not recom- Not recom-
mended mended

nector hood at both ends of the com-
munications cable

@ Additional Information

* In countries or regions where earthing methods are regulated, you must comply with the reg-
ulations. Refer to the applicable local and national ordinances of the place where you install
the system, or other international laws and regulations.

* When using Ethernet switches, ask the Ethernet switch manufacturer for information about
the environmental resistance of the Ethernet switches to be used, the grounding between
Ethernet switches, and the specifications of cables.

4-24
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@ Equipotential Bonding System
Equipotential bonding is an earthing method in which steel frames and building structures, metal
ducts and pipes, and metal structures in floors are connected together and make connections to
the earth trunk line to achieve a uniform potential everywhere across the entire building. We recom-
mend this earthing method.

The following figure shows an example of an equipotential bonding system.

Connect the main earthing terminal and building structures together with equipotential bonding con- Iy
ductors and embed the mesh ground line in each floor. §
Connect the ground line of each control panel to the equipotential bonding system. 3’
v
Earth trunk line Power device Metal duct and pipe g
Information device // 47 g
2
]
~ o & S
4 A
%

Control panel Control panel  Control panel

== =
/] | % Noise source g
7 (
~ ()
e g
/~Metal structure in floor 3
S
«
Z

L | Equipotential bonding conductor L
Building structure

Main earthing terminal

— Earth electrode

@ Star Earthing
If the earthing method used for the building is not equipotential bonding or the earthing system is
unknown, choose (a) from the earthing methods given below.

a. Installation method by connecting devices and noise sources to separate earth electrodes
This is an earthing method to separately ground an earth electrode of the device that is con-
nected with a communications cable or other devices and an earth electrode of a high-power
device that could be a noise source, such as a motor or inverter. Each earth electrode must be
ground to 100 Q or less.
Connect the ground lines of the device that is connected with a communications cable and oth-
er devices as a bundle to a single earth electrode. Be sure that the earth electrode is separated
by a minimum of 10 m from any other earth electrode of a device that could be a noise source.
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NX-series CPU Unit CK3M-series Programmable Multi-Axis Controller

Control panel/ Other device A device that could
\ be a noise source
\ / —— -

E

K‘ﬂnu
ol

.......... - --- [ P,

10 m min.

b. Installation by connecting devices and noise sources to a common earth electrode
This is an earthing method to connect the device that is connected with a communications ca-
ble, other devices, and a device that could be a noise source, to a common earth electrode.
This earthing method is not recommended, because the device that is a potential noise source
may interfere electromagnetically with other devices.

NX-series CPU Unit CK3M-series Programmable Multi-Axis Controller

Control panel/ Other device A device that could
be a noise source

e

@ Daisy Chain
This is an earthing method to connect the device that is connected with a communications cable,
other devices, and a device that could be a noise source using a daisy-chain topology to a common
earth electrode.
This earthing method is not recommended because the device that could be a noise source may
interfere electromagnetically with other devices.
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NX-series CPU Unit  CK3M-series Programmable Multi-Axis Controller

A device that could

Control paneI/Other device \
be a noise source

S

|
uone|[eIsu| [ouEd [0JJUOD b~

I Precautions for Grounding

® General Precautions
» To prevent electrical shock, do not connect devices to ground poles (or steel frames) with non-
equalized potential to which multiple devices are connected.
» Use a ground pole as close to the Controller as possible and keep the ground line as short as

possible.
« If the same ground is used for both the signal lines and the enclosure, isolate the channel base

(a metal plate inside a grounded control panel) with an insulating material.

Buipunois 9-y-1

.—— Insulating material
[ +—— Channel base

Independent ground

Example: Insulating and Grounding an Enclosure

« If high-frequency equipment is present, then ground not only the high-frequency equipment but
also the panel itself in which the Controller is housed.
» As shown in the following diagram, when using shielded cable for I/O wiring, connect the shield

near the Controller to the enclosure ground terminal.
Follow the instructions in the Communications Unit manual for preparing shielded communica-

tions cables.

Controller

Input

i)

Shielded Cable Ground
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® Controller Ground Terminals

The Controller has the following ground terminal.

Grounding
type

Symbol

Connection

Functional
Grounding

A

Ground this terminal when power supply noise causes malfunc-
tioning.

When the functional ground terminal is correctly grounded, it is generally effective in suppressing
power supply common noise. Occasionally, however, grounding this terminal will result in picking
up more noise, so be careful when using it.
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]

This section describes how to wire the CK3M-series Programmable Multi-Axis Control-

ler.

5-1 Power Supply Wiring .....cccvviimmmmiiniinrniisss s s ssssss s s ssssnnes 5-2
5-1-1 Power Supply Unit CK3W-PDO48 .........c.ooeiiiieeiie e 5-2
5-1-2 Power SUPPIY USEA ......ocoiiiiiiieee et 5-2
5-1-3 APPIICADIE WIS ... 5-2
5-1-4 GrOUNGING .ttt ettt e et nanes 5-3
5-1-5 ReQUIrEd TOOIS ..ot 5-4
5-1-6 ConNECtiNg FEITUIES .......oiiie e 5-4
5-1-7 Connecting Twisted Wires/Solid WIres..........ccccoveoeeeiiieeiiie e 5-4
5-1-8 ReMOVING WIS ... 5-5

5-2  CPU UnNit WIriNg...cooeiieiieiiccire s ssmr s ssssss s smn s s s smn e s ssmns 5-7
5-2-1 Laying the EtherCAT NetWOrK .........c.ooiiiiiiiiiiiiiie e 5-7
5-2-2 Laying the Ethernet Network ... 5-12
5-2-3 Watchdog Timer Output WIriNgG ......cooooeeeiioiiie e 5-15
5-2-4 USB Memory Device CONNECHON ........ccceiiiiiiieiiiee e 5-17

5-3 Axis Interface Unit Wiring.....cccccevvviiicccicismrrrrrire s ccsssceeer e s e s 5-19
5-3-1 Encoder ConNector WIrNG .......c.uveeiieieiiiee e 5-19
5-3-2 Amplifier ConNEeCtor WIrNgG........ccoouiii i 5-25
5-3-3 Flag Terminal Block/General 1/0O Terminal Block Wiring.........cccccvevviveiineene 5-27

5-4  Digital /O Unit WIring .......cccccmmmiiiiiiiiimme e 5-34
5-4-1 Wiring the Terminals......... .o 5-34
5-4-2 Precautions When Connecting a Two-wire DC Sensor...........ccccceeeeeeennen... 5-37
5-4-3 Precautions When Connecting to Digital OQutput............cccoviieeiiiieiiiiiein, 5-39

5-5 Analog Input Unit Wiring ......cccceeiiiiiiiicciimerrrrines s ssssssssss e ss s ss s ssmnnes 5-41
5-5-1 Wiring the Terminals............oooiiiiiiii e 5-41

5-6 Expansion Master Unit and Expansion Slave Unit Wiring ...........ccccveuuee 5-45
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5-1 Power Supply Wiring

5-1-1 Power Supply Unit CK3W-PD048

G

=

P

N

Al

T

N

dl

Ground to 100 Q or less

5-1-2 Power Supply Used

24 VDC power is supplied to the Unit power supply terminals (+, -). The power supply voltage range
for the Unit power supplies is as follows.

Model Power supply voltage range
CK3W-PD048 20.4 to 26.4 VDC

For the Unit power supply, use an SELV power supply with overcurrent protection.

An SELV power supply refers to a power supply with double or reinforced insulation between input and
output, and with an output voltage of 30 V rms with a 42.4-V peak or an output voltage of 60 VDC
max.

We recommend the following power supply.

Recommended Power
Manufacturer
Supply
S8VK-S series OMRON

@ Precautions for Correct Use

Always wire the CPU Rack and Expansion Rack to the same power supply.

5-1-3  Applicable Wires

The wires that you can connect to the terminal block are twisted wires, solid wires, and ferrules that
are attached to the twisted wires. The following section describes the dimensions and processing
methods for applicable wires.
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I Using Ferrules

If you use ferrules, attach the twisted wires to them.
Observe the application instructions for your ferrules for the wire stripping length when attaching fer-

rules.
Always use plated one-pin ferrules. Do not use unplated ferrules or two-pin ferrules.

The applicable ferrules, wires, and crimping tools are listed in the following table.

Manufacturer | Ferrule model Applicable wire _ _Crir_npin? Toc_;l
(mm2 (AWG)) (applicable wire size given in parentheses)
Phoenix Con- | Al0,25-8 0.25 (#24) Phoenix Contact o
tact Al0,5-8 0.5 (#20) CRIMPFOX 6 (0.25 to 6 mm2, AWG24 to 10) §
Al0,75-8 0.75 (#18) g
Al1,0-8 1.0 (#18) ®
Al1,5-8 1.5 (#16) 1:3
Weidmidiller H0.25/12 0.25 (#24) Weidmidiller 5
HO0.34/12 0.34 (#22) PZ6 Roto (0.14 to 6 mm2, AWG26 to 10) ]
HO0.5/14 0.5 (#20)
HO0.75/14 0.75 (#18)
H1.0/14 1.0 (#18)
H1.5/14 1.5 (#16)

Buipunoin p-1-g

I Using Twisted or Solid Wires

Conductor length

Wire type | Conductor cross-sectional area
ol (stripping length)

Solid wire 0.2 to 4 mm?2 8 mm

Twisted wire | 0.2 to 2.5 mm?2 8 mm

5-1-4  Grounding

The type of ground terminal on the Power Supply Unit is a functional ground terminal.

A functional ground terminal takes protective measures for device and system functions, including pre-

vention of noises from external sources, and prevention of noises from devices or equipment that may

have harmful effects on other devices or equipment.

» Ground to 100 Q or less, and when possible use a separate ground from those of other devices.

+ If using an independent ground is not possible, then use a common ground. Connect to the ground
pole of the other device.

* Never use a common ground particularly with a motor, inverter, or other type of high-power equip-
ment. Use an independent ground so that the devices do not affect each other.

» To reduce the risk of receiving an electric shock, do not connect devices to ground poles to which
multiple devices are connected.

» Use a ground pole as close to the Power Supply Unit as possible and keep the ground line as short
as possible.
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5-1-5 Required Tools

Use a flat-blade screwdriver to remove wires.
The recommended screwdriver is as follows.

Model Manufacturer
SZF 0-0,4X2,5 | Phoenix Contact

5-1-6  Connecting Ferrules

Insert the ferrule straight into the terminal hole.
It is not necessary to press a flat-blade screwdriver into the release hole.

1[®),
=

Ferrule

After you make a connection, make sure that the ferrule is securely connected to the terminal block.

5-1-7  Connecting Twisted Wires/Solid Wires

Use the following procedure to connect the twisted wires or solid wires to the terminal block.

1 Press a flat-blade screwdriver straight into the release hole.
If you press in the screwdriver correctly, you will feel the spring in the release hole, and the
screw driver will begin to incline.

Release hole

—

2 Leave the flat-blade screwdriver pressed into the release hole and insert the twisted wire or the

solid wire into the terminal hole.
Insert the twisted wire or the solid wire until the stripped portion is no longer visible to prevent

shorting.

Twisted wire/Solid wire

< ?
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5 Wiring

3 Remove the flat-blade screwdriver from the release hole.

—°

After you make a connection, make sure that the twisted wire or the solid wire is securely connected to

the terminal block.

Precautions for Safe Use

» Make sure that all wiring is correct.
* Do not bend the cable forcibly. Doing so may break the cable.

Buripy Alddng Jamod -G

5-1-8 Removing Wires

Use the following procedure to remove the wires from the terminal block.
The removal method is the same for ferrules, twisted wires, and solid wires.

1 Press a flat-blade screwdriver straight into the release hole.
If you press in the screwdriver correctly, you will feel the spring in the release hole, and the
screw driver will begin to incline.

salip Buinowsy g-1-G

Wire

Flat-blade screwdriver

2 Leave the flat-blade screwdriver pressed into the release hole and pull out the wire.

=—
) 2

3 Remove the flat-blade screwdriver from the release hole.
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Precautions for Safe Use

» Make sure that all wiring is correct.
» Do not bend the cable forcibly. Doing so may break the cable.
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5-2 CPU Unit Wiring

5-2-1 Laying the EtherCAT Network

This section describes how to install EtherCAT networks.

I Supported Network Topologies

The EtherCAT port on the CK3M-series Programmable Multi-Axis Controller can be connected using
daisy chain connections with no branching, or with branching connections using Junction Slaves.
Examples of topology without branching and with branching (Junction Slaves) are shown below.

® No Branching

EtherCAT Master

Buuim nun NdO z-S

Remote I/O Slave

Remote I/O Slave

Servo Drive Slave

Remote I/O Slave
IR 4 : Output port
H: Input port

Y}omieN 1vDJeyi3 syl buike |-z-g
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5-8

® Branching

EtherCAT Master

Junction Slave  Junction Slave

Remote I/0O Slave

Junction Slave
sflelelelile el Remote 1/0
Slave

Remote I/O Slave

Servo Drive
Slave

Remote I/0 Servo Drive Slave

Slave ':':E

Servo Servo
Servo Drive Drive Drive Remote I/O
Slave Slave Slave

Slave A4 Output port
: H: Input port

I Installation Precautions

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

® Precautions when Installing a Network

* When you install an EtherCAT network, take sufficient safety precautions and follow the stand-

ards and specifications. (Refer to "JIS X 5252" or to electrical facility technical references.)

An expert who is well trained in safety measures, standards, and specifications should be asked
to perform the installation.

Do not install EtherCAT network equipment near sources of noise.

If the network must be installed in an area subject to noise, take steps to address the noise, such
as placing equipment in metal cases.

® Precautions when Installing Communications Cables

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

a) Are there any breaks?

b) Are there any shorts?

c) Are there any connector problems?

When you connect the cable to the communications connectors on devices, firmly insert the
communications cable connector until it locks in place.

Do not lay the communications cables together with high-voltage lines.

Do not lay the communications cable near devices that generate noise.

Do not lay the communications cables in locations subject to high temperatures or high humidity.
Do not lay the communications cables in locations subject to excessive dirt and dust or to oil mist
or other contaminants.
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» There are limitations on the bending radius of communications cables. Check the specifications
of the communications cable for the bending radius.

I Installing EtherCAT Communications Cables

Ethernet communications cables and connectors are used to connect the EtherCAT port of the CPU
Unit with EtherCAT slaves.

Use a straight, shielded twisted-pair cable (double shielding with aluminum tape and braiding) of
Ethernet category 5 (100BASE-TX) or higher. The following products are recommended.

@ Cable with Connectors
The table below lists 4-pair cables with 27 AWG conductors.

N
N
Manuf Cable Contact inf 3
Product name anutac: | jength (m) Model on ac. frorma- c
turer " tion <
Cable with Connectors on OMRON 0.3 XS6W-6LSZH8SS30CM- | OMRON Customer §
Both Ends Corpora- y *2 Service Center a
(RJ45/RJ45) tion 05 XS6W-6LSZH8SS50CM- TEL: 0120-919-066
Standard RJ45 connector v 2
type
1 XS6W-6LSZH8SS100C
— M-Y "2
=]
> 10 XS6W-6LSZH8SS1000C
M-Y "2

*1.  For the latest list of the Cables, refer to the Industrial Ethernet Connectors Catalog (Cat. No. G019).
*2.  The Cables are single-shielded, but the communications and noise characteristics are ensured to satisfy
the standard values.

The table below lists 2-pair cables with 22 AWG conductors.

Y}omieN 1vDJeyi3 syl buike |-z-g
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5-10

Cable
Product name Manufac- length (m) Model Contacf informa-
turer “ tion
Cable with Connectors on OMRON 0.3 XS5W-T421-AMD-K OMRON Customer
Both Ends Corpora- 0.5 XS5W-T421-BMD-K Service Center
(RJ45/RJ45) tion XS5W-T421-CMD-K TEL: 0120-919-066
Rugged RJ45 connector type XS5W-T421-DMD-K
= 5 XS5W-T421-GMD-K
& ) 10 XS5W-T421-JMD-K
A
Cable with Plugs on Both OMRON 0.5 XS5W-T421-BM2-SS
Ends Corpora- 1 XS5W-T421-CM2-SS
(M12/M12) tion 2 XS5W-T421-DM2-SS
Double-shlelfied cable 3 XS5W-T421-EM2-SS
M12/Smartclick connector
type 5 XS5W-T421-GM2-SS
10 XS5W-T421-JM2-SS
/’ﬂ
=0
Cable with Plugs on Both OMRON 0.5 XS5W-T421-BMC-SS
Ends Corpora- 1 XS5W-T421-CMC-SS
(M12/RJ45) tion 2 XS5W-T421-DMC-SS
Double-shlelcl:led cable 3 XS5W-T421-EMC-SS
M12/Smartclick connector
type 5 XS5W-T421-GMC-SS
Rugged RJ45 connector type 10 XS5W-T421-JMC-SS
=
M
&>
A\~

*1.  For the latest list of the Cables, refer to the Industrial Ethernet Connectors Catalog (Cat. No. G019).

® Cables and Connectors

The table below lists 4-pair cables with 24 AWG conductors and connectors.

Product name Manufacturer Model Contact information
Cables Hitachi Metals, Ltd. NETSTAR-C5E SAB Planning Department,
05 x 4P ™1 Kanetsu Co., Ltd.
TEL: 075-662-0996
Kuramo Electric Co., Ltd. | KETH-SB *! Kuramo Electric Co., Ltd.
TEL: 03-5644-7601
TEL: 06-6231-8151
SWCC Showa Cable FAE-5004 *1 SWCC Showa Cable
Systems Co., Ltd. Systems Co., Ltd.
TEL: 03-3597-7117
JMACS Japan Co., Ltd. | [ETP-SB *" JMACS Japan Co., Ltd.

TEL: 03-3239-5204
TEL: 06-4796-0080
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Product name Manufacturer Model Contact information
RJ45 Connectors Panduit Corporation MPS588"1 Panduit Corporation US
Headquarters
Osaka Branch Office

*1.  We recommend that you use combinations of the above cables and connectors.

The table below lists 2-pair cables with 22 AWG conductors and connectors.

Product name Manufacturer Model Contact information

Cables Kuramo Electric Co., Ltd. | KETH-PSB-OMR *1 Kuramo Electric Co., Ltd.
TEL: 03-5644-7601
TEL: 06-6231-8151

SWCC Showa Cable FAE-5002 ™1 SWCC Showa Cable

Systems Co., Ltd. Systems Co., Ltd. o

TEL: 03-3597-7117 N

JMACS Japan Co., Ltd. PNET/B 1 JMACS Japan Co., Ltd. g

TEL: 03-3239-5204 S

TEL: 06-4796-0080 "E"

RJ45 Assembly Connec- | OMRON Corporation XS6G-T421-1 1 OMRON Customer Serv- 3
tors ice Center @

TEL: 0120-919-066

*1.  We recommend that you use combinations of the above cables and connectors.

@ Attaching the Connectors to the Cable and Pin Assignments
Use straight wiring to attach the connectors to the communications cable, as shown below.

=N =

Y}omieN 1vDJeyi3 syl buike |-z-g

Pin No. Wire color Wire color Pin No.

1 White-Green White-Green 1

2 Green Green 2

3 White-Orange White-Orange 3

4 Blue Blue 4

5 White-Blue White-Blue 5

6 Orange Orange 6

7 White-Brown White-Brown 7

8 Brown Brown 8
Hood Shield Shield Hood

Note 1. Connect the cable shield to the connector hood at both ends of the cable.
Note 2. There are two connection methods for Ethernet: T568A and T568B. The T568A connection method
is shown above, but the T568B connection method can also be used.

The connector specifications are as follows.

Item Specification

Electrical characteristics | Conforms to IEEE 802.3 standards.

Connector structure RJ45 8-pin modular connector (Conforms to ISO 8877)

The pin assignments are as follows.
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8
| B
Pin No. Signal name Abbreviation | Signal direction
1 Transmission data + TD+ Output
2 Transmission data - TD- Output
3 Reception data + RD+ Input
4 Not used. - ---
5 Not used. - -
6 Reception data - RD- Input
7 Not used. -
8 Not used. - -
Hood Frame ground FG -

5-2-2

5-12

Laying the Ethernet Network

I Installation Precautions

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

® Precautions when Installing a Network

When you install an Ethernet network, take sufficient safety precautions and follow the standards
and specifications. (Refer to "JIS X 5252" or to electrical facility technical references.)

An expert who is well trained in safety measures, standards, and specifications should be asked
to perform the installation.

Do not install Ethernet network equipment near sources of noise.

If the network must be installed in an area subject to noise, take steps to address the noise, such
as placing equipment in metal cases.

® Precautions when Installing Communications Cables

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

a) Are there any breaks?

b) Are there any shorts?

c) Are there any connector problems?

When you connect the cable to the communications connectors on devices, firmly insert the
communications cable connector until it locks in place.

Do not lay the communications cables together with high-voltage lines.

Do not lay the communications cable near devices that generate noise.

Do not lay the communications cables in locations subject to high temperatures or high humidity.
Do not lay the communications cables in locations subject to excessive dirt and dust or to oil mist
or other contaminants.

There are limitations on the bending radius of communications cables. Check the specifications
of the communications cable for the bending radius.
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I Installing Ethernet Networks

The following products are recommended as devices to be used to configure an Ethernet network.

® Ethernet Switches

Numb
Manufacturer Model Function Hmber
of ports
OMRON Corporation W4S1-03B Priority control (QoS): Control data of Ether- 3
W4S1-05B Net/IP is prioritized. 5
W4S1-05C Failure detection: Broadcast storm, LS| er-
ror detection (for W4S1-05C only),
10/100BASE-TX, Auto-Negotiation

Cisco Systems Inc. Contact the manufacturer.
CONTEC Co., Ltd.

Phoenix Contact

Contact the manufacturer.

Contact the manufacturer.

@ Twisted-pair Cables and Connectors
The table below lists 4-pair cables with 24 AWG conductors and connectors for 1000BASE-T/

100BASE-TX.

Product name

Manufacturer

Model

Contact information

Buuim nun NdO z-S

Cables Hitachi Metals, Ltd. NETSTAR-C5ESAB 0.5 | Planning Department,
x 4P *1 Kanetsu Co., Ltd. S
TEL: 075-662-0996 =
Kuramo Electric Co., Ltd. | KETH-SB *! Kuramo Electric Co., Ltd. %
TEL: 03-5644-7601 S
TEL: 06-6231-8151 m
SWCC Showa Cable FAE-5004 *1 SWCC Showa Cable g
Systems Co., Ltd. Systems Co., Ltd. o
TEL: 03-5404-6966 g
RJ45 Connectors Panduit Corporation MPS588 *1 Panduit Corporation US 2

Headquarters
Osaka Branch Office

*1.  We recommend that you use combinations of the above cables and connectors.

The table below lists 2-pair cables with 22 AWG conductors and connectors for 100BASE-TX.

Product name Manufacturer Model Contact information
Cables Kuramo Electric Co., Ltd. | KETH-PSB-OMR " Kuramo Electric Co., Ltd.
TEL: 03-5644-7601
TEL: 06-6231-8151
SWCC Showa Cable FAE-5002 ™1 SWCC Showa Cable
Systems Co., Ltd. Systems Co., Ltd.
TEL: 03-5404-6966
JMACS Japan Co., Ltd. | pNET/B * JMACS Japan Co., Ltd.
TEL: 03-3239-5204
TEL: 06-4796-0080
RJ45 Assembly Connec- | OMRON Corporation XS6G-T421-1 “1 OMRON Customer Serv-
tors ice Center
TEL: 0120-919-066

*1.  We recommend that you use combinations of the above cables and connectors.
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The table below lists 4-pair cables with 0.5-mm conductors and connectors for 100BASE-TX.

Product name Manufacturer Model Contact information
Cables Fujikura Ltd. F-LINK-E 0.5 mm x 4 | Planning Department,
Pairs Kanetsu Co., Ltd.
TEL: 075-662-0996
RJ45 Connectors Panduit Corporation MPS588 Panduit Corporation US

Headquarters
Osaka Branch Office

@ Attaching the Connectors to the Cable and Pin Assignments
Use straight wiring to attach the connectors to the communications cable, as shown below.

=N

=

Pin No. Wire color Wire color Pin No.

1 White-Green White-Green 1

2 Green Green 2

3 White-Orange White-Orange 3

4 Blue Blue 4

5 White-Blue White-Blue 5

6 Orange Orange 6

7 White-Brown White-Brown 7

8 Brown Brown 8
Hood Shield Shield Hood

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

Note 2. There are two connection methods for Ethernet: T568A and T568B. The T568A connection method
is shown above, but the T568B connection method can also be used.

The connector specifications are as follows.

Specification
Conforms to IEEE 802.3 standards.
RJ45 8-pin modular connector (Conforms to ISO 8877)

Item

Electrical characteristics

Connector structure

The pin assignments are as follows.

8
1
Pin No. Signal name Abbreviation | Signal direction
1 Transmission data + TD+ Qutput
2 Transmission data — TD- Output
3 Reception data + RD+ Input
4 Not used. - -
5 Not used. --
6 Reception data - RD- Input
7 Not used. -
8 Not used. - -
Hood Frame ground FG -
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5-2-3 Watchdog Timer Output Wiring

I Applicable Wires

The wires that you can connect to the terminal block are twisted wires, solid wires, and ferrules that
are attached to the twisted wires. The following section describes the dimensions and processing
methods for applicable wires.

@ Using Ferrules

If you use ferrules, attach the twisted wires to them.
Observe the application instructions for your ferrules for the wire stripping length when attaching

ferrules.

Always use plated one-pin ferrules. Do not use unplated ferrules or two-pin ferrules. §
c
The applicable ferrules, wires, and crimping tools are listed in the following table. g
Manufactur- Applicable wire Crimping Tool 5%
er Ferrule model (mm2 (AWG)) (applicable wire size given in parentheses) 8
Phoenix Con- | Al0,25-8 0.25 (#24) Phoenix Contact
tact Al0,5-8 0.5 (#20) CRIMPFOX 6 (0.25 to 6 mm2, AWG24 to 10)
Al0,75-8 0.75 (#18)
Weidmidiller H0.25/12 0.25 (#24) Weidmuiller
HO0.34/12 0.34 (#22) PZ6 Roto (0.14 to 6 mm?2, AWG26 to 10)
HO.5/14 0.5 (#20)
HO.75/14 0.75 (#18)

@ Using Twisted or Solid Wires

Conductor length

Wi o ional
ire type | Conductor cross-sectional area (stripping length)

Buipn IndinQ Jewiy Bopyoiepn €-z-G

_Solidwire | 0.2 t0 1.5 mm? 8 mm

Twisted wire

I Required Tools

Use a flat-blade screwdriver to remove wires.
The recommended screwdriver is as follows.

Model Manufacturer
SZF 0-0,4X2,5 | Phoenix Contact

I Connecting Ferrules

Insert the ferrule straight into the terminal hole.
It is not necessary to press a flat-blade screwdriver into the release hole.
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\1 %E%—?CC

Ferrule

After you make a connection, make sure that the ferrule is securely connected to the terminal block.

I Connecting Twisted Wires/Solid Wires

Use the following procedure to connect the twisted wires or solid wires to the terminal block.

1 Press a flat-blade screwdriver straight into the release hole.
If you press in the screwdriver correctly, you will feel the spring in the release hole, and the
screw driver will begin to incline.

Release hole

—

2 Leave the flat-blade screwdriver pressed into the release hole and insert the twisted wire or the
solid wire into the terminal hole.
Insert the twisted wire or the solid wire until the stripped portion is no longer visible to prevent
shorting.

Twisted wire/Solid wire

th

3 Remove the flat-blade screwdriver from the release hole.

—°

After you make a connection, make sure that the twisted wire or the solid wire is securely connected to
the terminal block.
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Precautions for Safe Use

» Make sure that all wiring is correct.
» Do not bend the cable forcibly. Doing so may break the cable.

I Removing Wires

Use the following procedure to remove the wires from the terminal block.
The removal method is the same for ferrules, twisted wires, and solid wires.

1 Press a flat-blade screwdriver straight into the release hole.
If you press in the screwdriver correctly, you will feel the spring in the release hole, and the
screw driver will begin to incline.

Wire

Flat-blade screwdriver

2 Leave the flat-blade screwdriver pressed into the release hole and pull out the wire.

?ﬁ?
)

3 Remove the flat-blade screwdriver from the release hole.

3
>
—

Precautions for Safe Use

* Make sure that all wiring is correct.
» Do not bend the cable forcibly. Doing so may break the cable.

5-2-4 USB Memory Device Connection

Connect a USB memory device to the USB host port (Type A) on the CPU Unit to save relevant data.
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5 Wiring

Refer to 3-1-5 USB Memory Device on page 3-8 for information on the recommended USB memory
devices.
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5-3 Axis Interface Unit Wiring

5-3-1 Encoder Connector Wiring

I Connector Arrangement for Digital Quadrature Encoder

This section describes the connector arrangement for the CK3W-AX131301/-AX1414[1/-AX15150]

Units. &
The Unit side connector is a high-density D-sub 15-pin female connector (MIL-C-24308 compliant, g
lock screw #4-40 UNC). 5
3
5 1 e
6 c
10 3.
S
@ 0@ YA\ 5
05550 :
15 11

o
Pin Digital Quadrature En- . Digital Quadrature Encoder ,-f,-,
No. Symbol code.r Serial Encoder + Serial Encoder §
+ UVW signal =3
1 CHA Encoder A+ Input Not wired - Encoder A+ Input S
2 CHB Encoder B+ Input Not wired - Encoder B+ Input %
3 CHC Encoder C+ Input Not wired - Encoder C+ Input %
4 CHU Hall sensor U Input Serial Encoder | Output Serial Encoder Output §
CLK+ CLK+ a
5 CHW Hall sensor W Input Serial Encoder | Input/ Serial Encoder Input /
DAT+ Output DAT+ Output
6 CHA/ Encoder A- Input Not wired - Encoder A- Input
7 CHB/ Encoder B- Input Not wired - Encoder B- Input
8 CHC/ Encoder C- Input Not wired - Encoder C- Input
9 CHV Hall sensor V Input Serial Encoder | Output Serial Encoder Output
CLK- CLK+
10 CHT Hall sensor T Input Serial Encoder | Input/ Serial Encoder Input /
DAT- Output DAT+ Output
11 ENCPWR | Encoder Power | Output Encoder Pow- | Output Encoder Power Output
Supply (+5 er Supply (+5 Supply (+5 VDC)
VDC) VDC)
12 ENCPWR | Encoder Power | Output Encoder Pow- | Output Encoder Power Output
Supply (+5 er Supply (+5 Supply (+5 VDC)
VDC) VDC)
13 GND Encoder Power | Common | Encoder Pow- | Com- Encoder Power Common
Supply (GND) er Supply mon Supply (GND)
(GND)
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5-20

Digital En-
Pin igital Quadrature En . Digital Quadrature Encoder
Symbol coder Serial Encoder .
No. . + Serial Encoder
+ UVW signal
14 GND Encoder Power | Common | Encoder Pow- | Com- Encoder Power Common
Supply (GND) er Supply mon Supply (GND)
(GND)

15 OutFlagB™! | OutFlagB Output | OutFlagB Output | OutFlagB Output
Shell | SHELL Shield Shield Shield

*1.  The OutFlagB output function is not available with the CK3W-AX1313] Units.

I Connector Arrangement for Sinusoidal Encoder

This section describes the connector arrangement for the CK3W-AX2323[1 Units.
The Unit side connector is a high-density D-sub 15-pin female connector (MIL-C-24308 compliant,
lock screw #4-40 UNC).

10

5
N@@@@@g}/// :
15 \

11

Pin Symbol Sinusoidal encoder Serial Encoder Sinusoidal encoder
No. + UVW signal + UVW signal + Serial Encoder
1 SIN SIN+ Input | Not wired - SIN+ Input
2 COS COS+ Input | Not wired - COS+ Input
3 INDEX INDEX+ Input | Not wired - INDEX+ Input
4 CHU Hall sensor U Input | Serial Encoder Qutput Serial Encoder Output
CLK+ CLK+
5 CHW Hall sensor W Input | Serial Encoder Input / Serial Encoder Input /
DAT+ Qutput DAT+ Output
6 SIN/ SIN- Input | Not wired - SIN- Input
7 COs/ COS- Input | Not wired - COS- Input
8 INDEX/ INDEX- Input | Not wired - INDEX- Input
9 CHV Hall sensor V Input | Serial Encoder Output Serial Encoder Output
CLK- CLK-
10 CHT Hall sensor T Input | Serial Encoder Input / Serial Encoder Input/
DAT- Output DAT- Output
1" ENCPWR | Encoder Power | Output | Encoder Power Output Encoder Power Output
Supply (+5 Supply (+5 VDC) Supply (+5 VDC)
VDC)
12 ENCPWR | Encoder Power | Output | Encoder Power Output Encoder Power Output
Supply (+5 Supply (+5 VDC) Supply (+5 VDC)
VDC)
13 GND Encoder Power | Output | Encoder Power Output Encoder Power Output
Supply (GND) Supply (GND) Supply (GND)
14 GND Encoder Power | Output | Encoder Power Output Encoder Power Output
Supply (GND) Supply (GND) Supply (GND)
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Pin Symbol Sinusoidal encoder Serial Encoder Sinusoidal encoder

No. + UVW signal + UVW signal + Serial Encoder
15 NC Not wired - Not wired - Not wired -
Shell SHELL Shield Shield Shield

m Precautions for Correct Use

Do not connect a digital quadrature encoder to a CK3W-AX2323] Unit. If you connect a digital
quadrature encoder, the Unit may be damaged.

- a

I Dedicated Cable &

X,

The dedicated cables for wiring to the encoder connector are provided as an option. ;

The encoder connection side has discrete wires. Perform wiring to match the encoder specifications. g’

[

[2]

The cable models are as shown below. 2

=]

Type Model Length 5

For Digital Quadrature Encoder CK3W-CAEDO3A |3 m a
For Sinusoidal Encoder CK3W-CAEAO03A |3 m
For Serial Encoder CK3W-CAESO3A |3 m

For “Digital Quadrature Encoder + UVW Signal” or “Digital Quadrature Encoder CK3W-CAEWO03A |3 m
+ Serial Encoder”
For “Sinusoidal Encoder + UVW Signal” or “Sinusoidal Encoder + Serial Encod- | CK3W-CAEAWO03A | 3 m

er

@ Additional Information

You may use a self-made cable.

When you create a self-made cable, use the following cable to block the effects of noise.

» Use a twisted-pair shielded cable for digital quadrature encoder, serial encoder, or UVW sig-
nal connection.

» Use a shielded twisted-pair cable with an overall shield and pair shields for sinusoidal encod-

er connection.

BULIAA JO10BUUOY) J8POoUT |-E-G

@ For Digital Quadrature Encoder
3000 35 .

24AWG x 5 Pairs
® N4
11 )
©) \ 10

P Shield

Type | Pin No. | Cable color | Mark Signal
Pair 1 11 Blue Black | Encoder Power Supply (+5 VDC)
13 Blue Red | Encoder Power Supply (GND)
Pair2 | 1 5*1 Pink Black | Encoder A+
Serial Encoder DAT+
6,102 Pink Red | Encoder A-
Serial Encoder DAT-
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5-22

Type | Pin No. | Cable color | Mark Signal
Pair 3 2 Green Black | Encoder B+
7 Green Red | Encoder B-
Pair 4 3 Orange Black | Encoder C+
8 Orange Red | Encoder C-
Pair 5 15 Gray Black | OutFlagB
14 Gray Red | GND

*1. Inside the connector, Pin 1 and Pin 5 are short-circuited.
*2. Inside the connector, Pin 6 and Pin 10 are short-circuited.

Note The cable shield is connected to the connector shell of the encoder connector.
When using this cable, set to OutFlagD = 1, and disable the serial encoder DAT terminating resistance.

For Sinusoidal Encoder

D

J

.

3,000 35

€

24AWG x 4 Pairs

)

@,

0
L1—0> Shield

Type | Pin No. | Cable color Signal
Pair 1 1" Black Encoder Power Supply (+5 VDC)
13 Blue Encoder Power Supply (GND)
Pair 2 1 Black SIN+
6 Red SIN-
Pair 3 2 Black COS+
7 White COS-
Pair 4 3 Black INDEX+
8 Green INDEX-

Note The cable shield consists of an overall shield and pair shields.
The overall shield is connected to the connector shell of the encoder connector.
The pair shields are connected to the Encoder Power Supply (GND) pin.

Overall shield

Pair shield
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® For Serial Encoder
3000 35

h 24AWG x 3 Pairs
M)
i =
N 10

P Shield

€

@,

Type | Pin No. | Cable color | Mark Signal o
Pair 1 12 Blue Black | Encoder Power Supply (+5 VDC) ;
14 Blue Red | Encoder Power Supply (GND) E

Pair 2 4 Pink Black | Encoder CLK+ g
9 Pink | Red | Encoder CLK- 3

Pair 3 5 Green Black | Serial Encoder DAT+ %
10 Green Red | Serial Encoder DAT- "E’

Note The cable shield is connected to the connector shell of the encoder connector. é'

@ For “Digital Quadrature Encoder + UVW Signal” or “Digital Quadrature En-
coder + Serial Encoder”

Shield
3,000

24AWG x 4 Pairs |10 ‘

Cable 1

)| )

o N
- Cable 2 \

-
D=0

BULIAA JO10BUUOY) J8POoUT |-E-G

Cable 1
Type | Pin No. | Cable color | Mark Signal
Pair 1 11 Blue Black | Encoder Power Supply (+5 VDC)
13 Blue Red | Encoder Power Supply (GND)
Pair 2 1 Pink Black | Encoder A+
6 Pink Red | Encoder A-
Pair 3 2 Green Black | Encoder B+
7 Green Red | Encoder B-
Pair 4 3 Orange Black | Encoder C+
8 Orange Red | Encoder C-

Note The cable shield is connected to the connector shell of the encoder connector.

Cable 2
. Signal
Type | Pin No. | Cable color | Mark -
U vVv,w Serial Encoder
Pair 1 12 Blue Black Encoder Power Supply (+5 VDC)
14 Blue Red Encoder Power Supply (GND)
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. Signal
Type | Pin No. | Cable color | Mark -
U Vv,w Serial Encoder
Pair 2 4 Pink Black | Hall sensor U | Serial Encoder CLK+
9 Pink Red | Hall sensor V | Serial Encoder CLK-
Pair 3 5 Green Black | Hall sensor W | Serial Encoder DAT+
10 Green Red | Hall sensor T | Serial Encoder DAT-

Note The cable shield is connected to the connector shell of the encoder connector.

® For “Sinusoidal Encoder + UVW Signal” or “Sinusoidal Encoder + Serial
Encoder”

Shield
|

24AWG x 4 Pairs |10 ‘

Cable 1

) —
Bl .

Cable 2

)
=

Cable 1
Type | Pin No. | Cable color Signal
Pair 1 11 Black Encoder Power Supply (+5 VDC)
13 Blue Encoder Power Supply (GND)
Pair 2 1 Black SIN+
6 Red SIN-
Pair 3 2 Black COS+
7 White COS-
Pair 4 3 Black INDEX+
8 Green INDEX-

Note The cable shield consists of an overall shield and pair shields.
The overall shield is connected to the connector shell of the encoder connector.
The pair shields are connected to the Encoder Power Supply (GND) pin.

Overall shield

Pair shield

Cable 2
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Signal
Type | Pin No. | Cable color
U, Vv,w | Serial Encoder

Pair 1 12 Blue Encoder Power Supply (+5 VDC)

14 White Encoder Power Supply (GND)
Pair 2 4 Black Hall sensor U | Serial Encoder CLK+

Green Hall sensor V | Serial Encoder CLK-

Pair 3 5 Yellow Hall sensor W | Serial Encoder DAT+

10 Brown Hall sensor T | Serial Encoder DAT-

Note The cable shield is connected to the connector shell of the encoder connector.

5-3-2  Amplifier Connector Wiring

Connector Arrangement of FilteredPWM/TrueDAC Type Amplifier
Connector

This section describes the connector arrangement for the CK3W-AX1414[1/-AX15150C] Units.
The Unit side connector is a D-sub 15-pin female connector (MIL-C-24308 compliant, lock screw

BULI JIUN 90U SIXY €-G

#4-40 UNC).
8 1
= \@W ~ §
0\ 1\
g 00000 ©\)) §
g
15 9 %
>
)
Pin No. | Symbol During analog output During pulse output s
1 DACA+ | Analog output A+ Output Not wired - §:
2 DACB+ Analog output B+ 1 Output Not wired -
3 AGND Analog GND Common | Not wired -
4 FAULT+ | Faultinput + Input Fault input + Input
5 PULSE+ | Not wired - Pulse output + Output
6 DIR+ Not wired - Directional output + Output
7 AE_NO | Amp enable NO Output Amp enable NO Output
8 AE_NC Amp enable NC Output Amp enable NC Output
9 DACA- Analog output A- Output Not wired -
10 DACB- Analog output B- 1 Output Not wired -
11 FAULT- Fault input - Input Fault input - Input
12 PULSE- | Not wired - Pulse output - Output
13 DIR- Not wired - Directional output - Output
14 GND Not wired - GND Common
15 AE_COM | Amp enable Common | Common | Amp enable Common | Common
Shell SHELL Shield Shield

*1. In the FilteredPWM type, there is no analog output B.
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I Dedicated Cable

® For FilteredPWM/TrueDAC type
This section describes the cable used for the CK3W-AX14143/-AX15150] Units.
The dedicated cable for wiring to the FilteredPWM/TrueDAC type amplifier connector is provided as
an option.
The amplifier connection side has discrete wires. Wire in accordance with the Servo Drive specifi-
cations.

The cable model is as shown below.

Type Model Length
For FilteredPWM/TrueDAC type | CK3W-CAAO3A | 3 m

3000 35 |
N\
Y
\ \24AWG x 8 Pairs 19 Shield

Type | Pin No. | Cable color Mark Signal
Pair 1 1 Blue Black 1 dot | Analog output A+

9 Blue Red 1 dot | Analog output A-
Pair 2 2 Pink Black 1 dot | Analog output B+

10 Pink Red 1 dot | Analog output B-
Pair 3 3 Green Black 1 dot | Analog GND

3 Green Red 1 dot | Analog GND
Pair 4 5 Orange Black 1 dot | Pulse output +

12 Orange Red 1 dot | Pulse output -
Pair 5 6 Gray Black 1 dot | Directional output +

13 Gray Red 1 dot | Directional output -
Pair 6 Blue Black 2 dot | Fault input +

1" Blue Red 2 dot | Fault input -
Pair 7 7 Pink Black 2 dot | Amp enable NO

15 Pink Red 2 dot | Amp enable common
Pair 8 8 Green Black 2 dot | Amp enable NC

15 Green Red 2 dot | Amp enable common

Note The cable shield is connected to the connector shell of the amplifier connector.

@ Additional Information

You may use a self-made cable.
When you create a self-made cable, use a shielded twisted-pair cable to block the effects of
noise.

® For DirectPWM type

This section describes cables used for the CK3W-AX1313[1/-AX2323[] Units.
Be sure to use the following cables for the DirectPWM type amplifier connector.
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Type Model Length (L)
For DirectPWM type | CK3W-CAADOQO9A | 0.9 m
CK3W-CAADO18A | 1.8 m
CK3W-CAADO36A | 3.6 m

5-3-3  Flag Terminal Block/General I/O Terminal Block Wiring

This section describes the wiring for the flag connection terminal block and the general digital I/O con-
nection terminal block.

BULI JIUN 90U SIXY €-G

I Wiring the Terminals

@ Applicable Wires
The wires that you can connect to the terminal block are twisted wires, solid wires, and ferrules that
are attached to the twisted wires. The following section describes the dimensions and processing
methods for applicable wires.

Using Ferrules

If you use ferrules, attach the twisted wires to them.

Observe the application instructions for your ferrules for the wire stripping length when attaching
ferrules.

Always use plated one-pin ferrules. Do not use unplated ferrules or two-pin ferrules.

The applicable ferrules, wires, and crimping tools are listed in the following table.

BULIA %0019 [BUILLIBL O/ [BISUSD00IE [BUILLISY Beld €-6-G

Manufactur- Applicable wire Crimping Tool
er Ferrule model (mm2 (AWG)) (applicable wire size given in parentheses)
Phoenix Con- | Al0,5-10 0.5 (#20) Phoenix Contact
tact Al0,75-10 0.75 (#18) CRIMPFOX 6 (0.25 to 6 mm2, AWG24 to 10)
Al1,0-10 1.0 (#18)
Al1,5-10 1.5 (#16)
Weidmidiller H0.5/16 0.5 (#20) Weidmuiller
H0.75/16 0.75 (#18) PZ6 Roto (0.14 to 6 mm2, AWG26 to 10)
H1.0/16 1.0 (#18)
H1.5/16 1.5 (#16)

Using Twisted or Solid Wires
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Conductor length

Wire type | Conductor cross-sectional area R TN

Solid wire 0.14 to 1.5 mm?2 10 mm
Twisted wire

® Required Tools

Use a flat-blade screwdriver to remove wires.
The recommended screwdriver is as follows.

Model Manufacturer
SZF 0-0,4X2,5 | Phoenix Contact

® Connecting Ferrules

Insert the ferrule straight into the terminal hole.
It is not necessary to press a flat-blade screwdriver against the release button.

==

=
S
<

%@ e (

N\
s

-

Ferrule

After you make a connection, make sure that the ferrule is securely connected to the terminal
block.

® Connecting Twisted Wires/Solid Wires
Use the following procedure to connect the twisted wires or solid wires to the terminal block.

1 Press a flat-blade screwdriver straight against the release button from the terminal block front.

Release button 1 Flat-blade screwdriver

> | | =
Y

2 Leave the flat-blade screwdriver pressed against the release button and insert the twisted wire
or the solid wire into the terminal hole.
Insert the twisted wire or the solid wire until the stripped portion is no longer visible, to prevent
shorting.

Twisted wire/Solid wire

Release hole
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3 Pull the flat-blade screwdriver away from the release button.

=

—— N
L

After you make a connection, make sure that the twisted wire or the solid wire is securely connect-
ed to the terminal block.

Precautions for Safe Use

* Make sure that all wiring is correct.
* Do not bend the cable forcibly. Doing so may break the cables.

BULI JIUN 90U SIXY €-G

® Removing Wires
Use the following procedure to remove the wires from the terminal block.
The removal method is the same for ferrules, twisted wires, and solid wires.

If wires are secured firmly to the terminal block, release them first.

1 Press a flat-blade screwdriver straight against the release button from the terminal block front.

E [] Wires \
Flat-blade screwdriver

2 Leave the flat-blade screwdriver pressed against the release button and pull out the wire from
the terminal hole.

— A
:l 2
Release hole

3 Pull the flat-blade screwdriver away from the release button.
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Precautions for Safe Use

* Make sure that all wiring is correct.
* Do not bend the cable forcibly. Doing so may break the cables.

@ Installing a Terminal Block
Insert the terminal block into the main body, and press hard to click the terminal block into place on

the Unit.
After you mount the terminal block, make sure that it is fixed to the Unit.

® Removing a Terminal Block
Drop the lock levers on both sides of the terminal block at the same time to remove the terminal

block.

I Precautions When Connecting a Two-wire DC Sensor

When a two-wire sensor is used with a general digital input and a flag input, check that the following

conditions are met.
Failure to meet these conditions may result in operating errors.
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@ Relation between ON voltage of the general digital input / flag input and
sensor residual voltage

Von = Vce - VR

Von: ON voltage of general digital input and flag input
Vcc: Input voltage of general digital input and flag input

VR: Output residual voltage of sensor

@ Relation between input current to the general digital input / flag input and
sensor control output (load current)

louT (Min) < lon < loyT (Max)

@ Precautions for Correct Use

The general digital input and flag input are constant current type input.

For constant current type input, the input current does not increase linearly with the input volt-
age.

If you gradually raise the input voltage, once the input current reaches Igy, the input current
does not increase and remains roughly constant even when the input voltage is raised.

BULI JIUN 90U SIXY €-G

When gy is smaller than IgyTt (min), connect a bleeder resistor R. The bleeder resistor constant

can be calculated as follows:

R < (Vee - VR) / (lout (Min) - IoN)

Power W of bleeder resistor = (V¢ — VR)?/ R x 4 [allowable margin]

Vcc: Input voltage of general digital input and flag input
VR: Output residual voltage of sensor
lon: Input current of general digital input and flag input

louT: Sensor control output (load current)

@ Relation between OFF current of the general digital input / flag input and
sensor leakage current

The general digital input and flag input cannot detect sensor output OFF unless the following condi-
tions are satisfied:

BULIA %0019 [BUILLIBL O/ [BISUSD00IE [BUILLISY Beld €-6-G

loFF 2 lieak

When lig4k is greater than Iogg, connect a bleeder resistor R.

Use the following equation to calculate the bleeder resistance constant.

R = (Vorr / lorF) * Vorr / (lieak * (Vorr / loFF) - VoFF)

Power W of bleeder resistor = (Vcc — VR)?/ R x 4 [allowable margin]
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General digital input
and flag input
________ e S v

Two-wire sensor

I
I
71
| |
! Vg R i
o .
| Vee !

________ 1 -

Vcc: Power supply voltage VR: Output residual voltage of sensor

Von: ON voltage of general digital input and flag input louT: Sensor control output (load current)
Vorr: OFF voltage of general digital input and flag input  lieak: Sensor leakage current
lon: ON current of general digital input and flag input R: Bleeder resistor

lopr: OFF current of general digital input and flag input

® Precautions for Sensor Inrush Current

An incorrect input may occur due to sensor inrush current if a sensor is turned ON after the Unit
has started up to the point where inputs are possible.

Determine the time required for sensor operation to stabilize after the sensor is turned ON and take
appropriate measures, such as inserting an ON delay into the application program after turning ON
the sensor.

I Precautions When Connecting to General Digital Output

5-32

@ Output Short-circuit Protection

If a load connected to the output terminals is short-circuited, output components and printed circuit

boards may be damaged.

When you use a NPN type output that does not include the load short-circuit protection, incorporate
a protective fuse in the output. Use a fuse with a capacity of protection, around twice the rated out-

put.

Precautions for Inrush Current

When you use general digital output, steps must be taken to avoid damage to the output transistor
when connecting a load with a high inrush current such as an incandescent lamp.

Use either of the following methods to reduce the inrush current.

In countermeasure 1, the current consumption from the 1/O power supply is increased although the
voltage supplied to the load L is not decreased.

In countermeasure 2, the voltage supplied to the load L is decreased although the current con-
sumption from the 1/O power supply is not increased.

Select the appropriate countermeasures according to the operating conditions.

Countermeasure 1
Draw about 1/3 of the rated current consumed by the load.

CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036)



NPN type
TTTTTTTA N
ouT
| 7/ AN
Transistor Output I R +
Unit |
I
COM
_______ _

Countermeasure 2
Mount a limiting resistor.

NPN type

Transistor Output
Unit

PNP type

Transistor Output
Unit

PNP type

Transistor Output
Unit
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5-4 Digital I/0 Unit Wiring

This section describes the wiring for the digital I/O connection terminal block.

5-4-1  Wiring the Terminals

I Applicable Wires

The wires that you can connect to the terminal block are twisted wires, solid wires, and ferrules that
are attached to the twisted wires. The following section describes the dimensions and processing
methods for applicable wires.

® Using Ferrules
If you use ferrules, attach the twisted wires to them.
Observe the application instructions for your ferrules for the wire stripping length when attaching
ferrules.
Always use plated one-pin ferrules. Do not use unplated ferrules or two-pin ferrules.

The applicable ferrules, wires, and crimping tools are listed in the following table.

Manufactur- Applicable wire Crimping Tool
er Ferrule model (mm"’ (AWG)) (applicable wire size given in parentheses)
Phoenix Con- | Al0,5-10 0.5 (#20) Phoenix Contact
tact Al0,75-10 0.75 (#18) CRIMPFOX 6 (0.25 to 6 mm?2, AWG24 to 10)
Al1,0-10 1.0 (#18)
Al1,5-10 1.5 (#16)
Weidmdiller H0.5/16 0.5 (#20) Weidmiiller
H0.75/16 0.75 (#18) PZ6 Roto (0.14 to 6 mm2, AWG26 to 10)
H1.0/16 1.0 (#18)
H1.5/16 1.5 (#16)

@ Using Twisted or Solid Wires

Conductor length

Wire type | Conductor cross-sectional area (e DR

Solid wire 0.14 to 1.5 mm?2 10 mm
Twisted wire

I Required Tools

Use a flat-blade screwdriver to remove wires.
The recommended screwdriver is as follows.

Model Manufacturer
SZF 0-0,4X2,5 | Phoenix Contact
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I Connecting Ferrules

Insert the ferrule straight into the terminal hole.
It is not necessary to press a flat-blade screwdriver against the release button.

[T
elielilel] [
S 0I0I0
0)0)) G
3 leli le

Ferrule

After you make a connection, make sure that the ferrule is securely connected to the terminal block.

I Connecting Twisted Wires/Solid Wires

Use the following procedure to connect the twisted wires or solid wires to the terminal block.

Bunip yun o/ 1exbia v-s

1 Press a flat-blade screwdriver straight against the release button from the terminal block front.

) ]Reﬁse button 1 Flat-blade screwdriver

i
LV

2 Leave the flat-blade screwdriver pressed against the release button and insert the twisted wire
or the solid wire into the terminal hole.
Insert the twisted wire or the solid wire until the stripped portion is no longer visible, to prevent

shorting.

sfeuluIa) oy} BULIA L-4-G

Twisted wire/Solid wire

Release hole

3 Pull the flat-blade screwdriver away from the release button.

e
Y
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After you make a connection, make sure that the twisted wire or the solid wire is securely connected to
the terminal block.

Precautions for Safe Use

* Make sure that all wiring is correct.
* Do not bend the cable forcibly. Doing so may break the cables.

I Removing Wires

Use the following procedure to remove the wires from the terminal block.
The removal method is the same for ferrules, twisted wires, and solid wires.

If wires are secured firmly to the terminal block, release them first.

1 Press a flat-blade screwdriver straight against the release button from the terminal block front.

1
(', <mm
: \
' Y
E [] Wires \
Flat-blade screwdriver

2 Leave the flat-blade screwdriver pressed against the release button and pull out the wire from
the terminal hole.

Precautions for Safe Use

* Make sure that all wiring is correct.
* Do not bend the cable forcibly. Doing so may break the cables.
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I Installing a Terminal Block

Insert the terminal block into the main body, and press hard to click the terminal block into place on the
Unit.
After you mount the terminal block, make sure that it is fixed to the Unit.

I Removing a Terminal Block

Drop the lock levers on both sides of the terminal block at the same time to remove the terminal block.

5-4-2  Precautions When Connecting a Two-wire DC Sensor

When a two-wire sensor is used with a digital input, check that the following conditions are met.
Failure to meet these conditions may result in operating errors.

Relation between ON Voltage of the Digital Input and Sensor Resid-
ual Voltage

Von = Vee - VR

Von: ON voltage of digital input
Vce: Input voltage of digital input

VR: Output residual voltage of sensor
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5 Wiring

Relation between Input Current to the Digital Input and Sensor
Control Output (Load Current)

lout (Min) < loN < loyT (Max)

M Precautions for Correct Use

The digital input is constant current type input.

For constant current type input, the input current does not increase linearly with the input volt-
age.

If you gradually raise the input voltage, once the input current reaches Igy, the input current
does not increase and remains roughly constant even when the input voltage is raised.

When Igy is smaller than Ioyt (min), connect a bleeder resistor R. The bleeder resistor constant can

be calculated as follows:

R < (Vcc - VR) / (lout (min) - IoN)

Power W of bleeder resistor = (Ve - VR)?/ R x 4 [allowable margin]

Vcc: Input voltage of digital input
VR: Output residual voltage of sensor
lon: Input current of digital input

louT: Sensor control output (load current)

Relation between OFF Current of the Digital Input and Sensor Leak-
age Current

The digital input cannot detect sensor output OFF unless the following conditions are satisfied:
loFF 2 lieak

When lio4k is greater than Igpg, connect a bleeder resistor R.

Use the following equation to calculate the bleeder resistance constant.

R < (Vorr / lorr) X Vorr / (lieak * (Vorr / lorF) - VoFF)

Power W of bleeder resistor > (Voc — VR)?/ R x 4 [allowable margin]

Two-wire sensor Digital input

________ | ==
71
| |
: Vq R i
- .
| Vee |

________ 1 I

Vcc: Power supply voltage VR: Output residual voltage of sensor
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Von: ON voltage of digital input louT: Sensor control output (load current)
Vorr: OFF voltage of digital input ligax: Sensor leakage current
lon: ON current of digital input R: Bleeder resistor

lorg: OFF current of digital input

I Precautions for Sensor Inrush Current

An incorrect input may occur due to sensor inrush current if a sensor is turned ON after the Unit has
started up to the point where inputs are possible.

Determine the time required for sensor operation to stabilize after the sensor is turned ON and take
appropriate measures, such as inserting an ON delay into the application program after turning ON the
Sensor.

5-4-3  Precautions When Connecting to Digital Output

Bunip yun o/ 1exbia v-s

I Output Short-circuit Protection

If a load connected to the output terminals is short-circuited, output components and printed circuit
boards may be damaged.

When you use a NPN type output that does not include the load short-circuit protection, incorporate a
protective fuse in the output. Use a fuse with a capacity of protection, around twice the rated output.

I Precautions for Inrush Current

When you use general digital output, steps must be taken to avoid damage to the output transistor
when connecting a load with a high inrush current such as an incandescent lamp.
Use either of the following methods to reduce the inrush current.

In countermeasure 1, the current consumption from the 1/0O power supply is increased although the
voltage supplied to the load L is not decreased.

In countermeasure 2, the voltage supplied to the load L is decreased although the current consump-
tion from the I/O power supply is not increased.

Select the appropriate countermeasures according to the operating conditions.

IndinQo [eubig o) Bunosuuo usyp) suonnessid -G

® Countermeasure 1
Draw about 1/3 of the rated current consumed by the load.

NPN type PNP type
TTTTTTTA N~ TTTTTTTT
ouT COM
I I
Transistor Output : R T s Transistor Output : R +
Unit | Unit |
| | AN /
COM ouT
_______ | 1 TN
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® Countermeasure 2

Mount a limiting resistor.

NPN type PNP type

-
OUTC COMC
. | N + . | +
Transistor Output : Transistor Output :
Unit I Unit IR

I I N~

ouT
| \
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5-5 Analog Input Unit Wiring

This section describes the wiring for the analog input connection terminal block.

5-5-1  Wiring the Terminals

I Applicable Wires

The wires that you can connect to the terminal block are twisted wires, solid wires, and ferrules that
are attached to the twisted wires. The following section describes the dimensions and processing
methods for applicable wires.

@ Using Ferrules

If you use ferrules, attach the twisted wires to them.
Observe the application instructions for your ferrules for the wire stripping length when attaching

ferrules.

Always use plated one-pin ferrules. Do not use unplated ferrules or two-pin ferrules.

The applicable ferrules, wires, and crimping tools are listed in the following table.

Manufactur- Applicable wire Crimping Tool
er Ferrule model (mm2 (AWG)) (applicable wire size given in parentheses)
Phoenix Con- | Al0,5-10 0.5 (#20) Phoenix Contact
tact Al0,75-10 0.75 (#18) CRIMPFOX 6 (0.25 to 6 mm2, AWG24 to 10)
Al1,0-10 1.0 (#18)
Al1,5-10 1.5 (#16)
Weidmiiller H0.5/16 0.5 (#20) Weidmiiller
HO0.75/16 0.75 (#18) PZ6 Roto (0.14 to 6 mm2, AWG26 to 10)
H1.0/16 1.0 (#18)
H1.5/16 1.5 (#16)

@ Using Twisted or Solid Wires

Wire type

Conductor length

Conductor cross-sectional area L.
(stripping length)

Solid wire

Twisted wire

0.14 to 1.5 mm? 10 mm

I Required Tools

Use a flat-blade screwdriver to remove wires.
The recommended screwdriver is as follows.

Model

Manufacturer

SZF 0-0,4X2,5

Phoenix Contact
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5 Wiring

I Connecting Ferrules

Insert the ferrule straight into the terminal hole.
It is not necessary to press a flat-blade screwdriver against the release button.

~

&

iljeljel

@ @ NN\ /S T
0)0)) G T
aljiél

iat

Ferrule

After you make a connection, make sure that the ferrule is securely connected to the terminal block.

I Connecting Twisted Wires/Solid Wires

Use the following procedure to connect the twisted wires or solid wires to the terminal block.

1 Press a flat-blade screwdriver straight against the release button from the terminal block front.

_ Release button

1 Flat-blade screwdriver
7 « E
(
—> —=_
Y

2 Leave the flat-blade screwdriver pressed against the release button and insert the twisted wire
or the solid wire into the terminal hole.

Insert the twisted wire or the solid wire until the stripped portion is no longer visible, to prevent
shorting.

Twisted wire/Solid wire

Release hole

3 Pull the flat-blade screwdriver away from the release button.

=
Y
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5 Wiring

After you make a connection, make sure that the twisted wire or the solid wire is securely connected to

the terminal block.

Precautions for Safe Use

» Make sure that all wiring is correct.
» Do not bend the cable forcibly. Doing so may break the cables.

I Removing Wires

Use the following procedure to remove the wires from the terminal block.
The removal method is the same for ferrules, twisted wires, and solid wires.

If wires are secured firmly to the terminal block, release them first.

1 Press a flat-blade screwdriver straight against the release button from the terminal block front.

1
@
\
' Y
N—
F :| Wires
Flat-blade screwdriver

Buip 3un Induj Bojeuy g-g

o
o
2
S
2 Leave the flat-blade screwdriver pressed against the release button and pull out the wire from ‘;
the terminal hole. %
3
= :
( — Y

| — e

N\— N 2
2
Release hole

3 Pull the flat-blade screwdriver away from the release button.

3

—>
l D

~

il

3

Precautions for Safe Use

» Make sure that all wiring is correct.
* Do not bend the cable forcibly. Doing so may break the cables.
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5 Wiring

I Installing a Terminal Block

Insert the terminal block into the main body, and press hard to click the terminal block into place on the
Unit.
After you mount the terminal block, make sure that it is fixed to the Unit.

I Removing a Terminal Block

Drop the lock levers on both sides of the terminal block at the same time to remove the terminal block.
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5 Wiring

5-6 Expansion Master Unit and Expan-
sion Slave Unit Wiring

For connection between the Expansion Master Unit and the Expansion Slave Unit, be sure to use the

following expansion cable.

Type Model Length
Expansion cable | CK3W-CAXO003A | 0.3 m

CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036)
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Troubleshooting
]

This section describes the confirmation methods and corrections for errors that occur
in the CK3M-series Programmable Multi-Axis Controller.

6-1  TYPES Of ErTOrs ....cuiiiiiieiic it 6-2
6-2 Using the Indicators to Check Errors.........cccccccerrricecrennsccsceee e 6-3
6-2-1 [ g o [Toz= 1 (o] gl 1Y/ o= TP 6-3
6-2-2 Procedure for 1dentifying EFTOrs ..........cooiiiiiiiiiiiie e 6-3
6-3 Troubleshooting for Errors..........ccovoiiiiiiiiniisss s 6-5
6-3-1 Fatal Errors in the CPU UNit........coooiiiiiii e 6-5
6-3-2 Non-fatal errors in the CPU Unit..........oooiiiii e 6-6
6-3-3 Initialization of CPU Unit Using USB MeMOTY ........cccvveiiiireniiieeiee e 6-8
6-4 Sys.Status RegiSter ... e 6-9
6-4-1 Sys.Status Register LiSt ..........ooiiiiiiiii e 6-9
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6-5 Connection Status Code List and Corrective Actions...........cccocevniiriinnes 6-19
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6 Troubleshooting

6-1 Types of Errors

The errors in the Motion Controller are classified into the following two major categories.

» Fatal errors in the CPU Unit
Errors that occurred as the result of the CPU Unit operation stopping.
* Non-fatal errors in the CPU Unit
Errors that can be detected and managed by the CPU Unit itself that is still operating.
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6 Troubleshooting

6-2 Using the Indicators to Check Errors

6-2-1 Indicator Types

The Motion Controller indicators used for error checks and their functions are as shown below.

Unit Indicator name Description
Power Supply Unit | PWR Shows that power is being supplied to the Unit.
CPU Unit PWR Shows the CPU Unit internal power status.
RDY Shows whether the CPU Unit is in operation-ready status.
ERR Shows the CPU Unit watchdog timer error status.
ECAT LINK Shows the link status of EtherCAT communications.
ECAT ACT Shows the data communications status of EtherCAT communications.
Ethernet LINK | Shows the link status of Ethernet communications.
Ethernet ACT Shows the data communications status of Ethernet communications.
CK3W Unit PWR Shows the Unit internal power status.

6-2-2  Procedure for Identifying Errors

When an error occurs in the Motion Controller, check the indicators with the following flowchart to first
identify if either a "non-fatal error in the CPU Unit" or a "fatal error in the CPU Unit" has occurred.

CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036)
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6 Troubleshooting

[ Error occurs. ]

|

OFF

Power Supply

Fatal errors in the CPU Unit

Power Supply Unit

Unit PWR (green

CPU Unit PWR ™ 9FF

Power supply error

(green)

CPU Unit ERR ON

CPU Unit power supply error

(red)

CPU Unit RDY
(green)

ECAT LINK OFF

Power
PMAC IDE
Connectable?

Hardware watchdog timer error

A

Initial process error

Non-fatal errors in the CPU Unit —

EtherCAT physical layer link not

(orange)

Ethernet LINK > OFF

"| established

Ethernet physical layer link not

(orange)

ON

established

y

Interrupted communications

*1. For the details of errors that cannot be determined solely by checking the indicators, check the Sys.Status

register.

between Power PMAC IDE and
Programmable Multi-Axis
Controller

DA output, DirectPWM output
and encoder power supply from
CK3W-AX Unit not output

Analog values from CK3W-AD
Unit not converted correctly

EtherNet/IP connection not
established

Error details cannot be deter-
mined solely by checking LEDs."

Refer to 6-4-1 Sys.Status Register List on page 6-9 for the Sys.Status flag.
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6 Troubleshooting

6-3 Troubleshooting for Errors

6-3-1

Fatal Errors in the CPU Unit

For fatal errors in the CPU Unit, take the following corrective actions depending on the nature of the

error.

Description

Cause

Corrective action

Power Supply Unit
power supply error

Power is not supplied
to the Power Supply
Unit

Check the following items and adequately supply power to the
unit.

* Is the power turned on?

* |s the power cable wired correctly?

* |s the power cable free of damage?

Input voltage is out of
allowable range

Check the following items and adjust the voltage so that it falls
within the allowable range.

* Is the power supply voltage within the specified range?

* |s the capacity of the power supply sufficient?

* |s the power supply failing?

Output current of the
power supplied to the
encoder exceeds the
maximum current ca-
pacity

Check the following items and adjust the voltage so that it does

not exceed the maximum current capacity.

* Does encoder current consumption exceed the maximum cur-
rent capacity?

* |s the encoder connector wiring connected correctly?

* Has the encoder cable short-circuited?

* |s the encoder failing?

Power supply error of
mounted unit

Remove the connected Units one by one, and if the error is elimi-
nated, replace that Unit.

The number of con-
nected Units exceeds
the maximum capaci-

ty

Check whether the connected Units exceed the maximum con-
nectable number. The maximum connectable number is 2
CK3W-AX Units.

Power Supply Unit
failure

If the error persists even after you make the above corrections,
replace the Power Supply Unit.

CPU Unit power
supply error

Connection error be-
tween the Power
Supply Unit and the
CPU Unit

Make sure that the Power Supply Unit and the CPU Unit are con-
nected correctly.

CPU Unit or Power
Supply Unit failure

If the error persists even after you make the above corrections,
replace the CPU Unit or the Power Supply Unit.
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6 Troubleshooting

Description

Cause

Corrective action

Hardware watchdog

timer error

Unit disconnection
during operations

Make sure that the Units are connected correctly.

lllegal user program

Refer to 6-3-3 Initialization of CPU Unit Using USB Memory on
page 6-8, and execute re-initialization.

Ingress of conductive
object

If there is conductive material nearby, blow air through the CPU
Unit.

Noise

If the error did not result from the above causes, cycle the power
to the Controller and see if that resets the error. If the error oc-
curs frequently, check the FG and power supply lines to see if
noise is entering on them. Implement noise countermeasures as
required.

CPU Unit failure

If the error persists even after you make the above corrections,
replace the CPU Unit.

Initial process error

Ingress of conductive
object

If there is conductive material nearby, blow air through the CPU
Unit.

Noise

If the error did not result from the above causes, cycle the power
to the Controller and see if that resets the error. If the error oc-
curs frequently, check noise entry paths such as the FG and the
power supply lines and implement noise countermeasures as re-
quired.

CPU Unit failure

If the error persists even after you make the above corrections,
replace the CPU Unit.

6-3-2

Non-fatal errors in the CPU Unit

For non-fatal errors in the CPU Unit, take the following corrective actions depending on the nature of

the error.

Description

Cause

Corrective action

EtherCAT physical layer link

not established

The Ethernet cable used for
EtherCAT communications is
broken or the specified cable is
not being used.

If the Ethernet cable is broken or if the speci-
fied cable is not being used, replace the cable.

Disconnected connector on the
Ethernet cable used for Ether-
CAT communications, contact
failure, or part failure

Reconnect the connector and check to ensure
it is mated correctly.

CPU Unit.

Power is not supplied to the
first slave connected to the

Supply power to the slave.

Failure of slave within Ether-
CAT network configuration

Replace the slave.

Noise

Check noise entry paths, and implement noise-
related countermeasures as required.

CPU Unit failure

Replace the CPU Unit.

6-6
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6 Troubleshooting

Description

Cause

Corrective action

Ethernet physical layer link
not established

The Ethernet cable used for
Ethernet communications is
broken or the specified cable is
not being used.

If the Ethernet cable is broken or if the speci-
fied cable is not being used, replace the cable.

Disconnected connector on the
Ethernet cable used for Ether-
net communications, contact
failure, or part failure

Reconnect the connector and check to ensure
it is mated correctly.

Power is not supplied to the
Ethernet switch connected to
the CPU Unit.

Supply power to the Ethernet switch.

Failure of device within Ether-
net network configuration

Replace the device.

Noise

Check noise entry paths, and implement noise-
related countermeasures as required.

CPU Unit failure

Replace the CPU Unit.

Interrupted communications
between Power PMAC IDE
and CPU Unit

Communications interruption,
due to disconnection and re-
connection of the Ethernet ca-
ble used for Ethernet commu-
nication between Power PMAC
IDE and the CPU Unit while
communication was being es-
tablished

Communications interruption
due to power to Ethernet
switch between Power PMAC
IDE and CPU Unit being
turned OFF — ON while com-
munications were being estab-
lished

Communications interruption
due to power to CPU Unit be-
ing turned OFF — ON while
communications were being
established

If communications are interrupted between
Power PMAC IDE and the CPU Unit with
Ethernet communications established, commu-
nications cannot be reestablished simply by
rectifying the problem that interrupted the com-
munications. To reestablish the communica-
tions, you need to click Communication
Setup in Power PMAC IDE and restart com-
munications.

Temporary communications in-
terruption due to noise

Check noise entry paths, and implement noise-
related countermeasures as required. Then re-
establish communications between Power
PMAC IDE and the CPU Unit.

To reestablish the communications, you need
to restart Power PMAC IDE or reestablish the
communications by using Power PMAC IDE.

EtherNet/IP connection not
established

If the originator in use is an NJ/NX-series CPU Unit, you can use Network Con-
figurator to identify the cause and corrective action. Refer to the NJ/NX-series
CPU Unit Built-in EtherNet/IP™™ Port User’s Manual (Cat. No W506), 16-2
Checking Status with the Network Configurator for details. Refer to 6-5 Connec-
tion Status Code List and Corrective Actions on page 6-19 for error codes de-

tected by CK3M.
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6 Troubleshooting

6-3-3

6-8

Description

Cause

Corrective action

DA output, DirectPWM out-

put and encoder power sup-
ply from CK3W-AX Unit not

output

Power Supply Unit other than
CK3W-PD048 is being used.

Check the Power Supply Unit model.

CK3W-AX Unit failure

Replace the CK3W-AX Unit.

Internal 24 V power is not be-
ing input to the CK3W-AX Unit
due to a failure of the Unit to
its left.

Replace the Unit to the left of this Unit.

Position data for encoder
connected to CK3W-AX Unit
not converted correctly

The wiring is incorrect.

Check that the wiring is correct.

The connected device is faulty.

Replace the connected device.

The settings are incorrect.

Correct the settings.

Input waveforms are not within
the specified range.

Review the connected device and wiring so
that input waveforms are within the specified
range.

The frequency of the input sig-
nal is not within the specified
range.

Adjust the frequency to within the specified
range.

CK3W-AX Unit failure

Replace the CK3W-AX Unit.

Analog values from CK3W-
AD Unit not converted cor-
rectly

The wiring is incorrect.

Check that the wiring is correct.

Power Supply Unit other than
CK3W-PD048 is being used.

Check the Power Supply Unit model.

CK3W-AD Unit failure

Replace the CK3W-AD Unit.

Internal 24 V power is not be-
ing input to the CK3W-AD Unit
due to a failure of a Unit to its
left.

Replace the Unit to the left of this Unit.

Initialization of CPU Unit Using USB Memory

If the CPU Unit fails to connect to the Power PMAC IDE, you can use a USB memory to initialize the

CPU Unit to the factory state.

Use the following procedure to carry out this process.

1 USB memory preparation
Prepare a blank USB memory formatted in FAT32. The recommended USB memory is listed in
3-1-5 USB Memory Device on page 3-8.

2 Folder creation

Use a computer to create an empty folder named PowerPmacFactoryReset on the USB mem-

ory root.

3 With the power OFF, mount the above USB memory to the CPU Unit.

4 When the power to the CPU Unit is turned ON, the CPU Unit will be initialized to the factory

default.

5 Connect the Power PMAC IDE, and issue a save command.

6 Turn the power OFF, and remove the USB memory.
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6 Troubleshooting

6-4 Sys.Status Register

6-4-1  Sys.Status Register List

If an error cannot be identified with indicators, confirm the error status in the Sys.Status register.

If an error occurs during operation, check the Sys.Status register with the user program and take suit-
able action to avoid dangerous operation.

The Sys.Status register is not saved in the built-in flash memory, so it is deleted if the power goes
OFF.

Sys.Status can be checked on the Power PMAC IDE; select Status — Global Status on it.

The Sys.Status register is 32-bit data consisting of the following bits.

Bit Name Description
16-31 | - o
15 CK3WHWChange The CK3W hardware configuration was changed during operation. 52
14 CK3WConfigErr(bit2) | There is an error in the CK3W hardware configuration. g
13 | CK3WConfigErr(bit1) .
12 CK3WConfigErr(bit0) 3
11 FlashSizeErr The user program size exceeds the built-in flash memory capacity. ‘%
10 BufSizeErr The buffer size exceeds the built-in RAM capacity. s
9 AbortAll In stop status after Abort all input
8 NoClocks Cannot detect a phase clock or a servo clock.
7 Default Factory default
6 FileConfigErr System file setting error i
5 HWChangeErr After the save, the hardware configuration was changed. P
4 ConfigLoadErr Error in saved settings i
3 ProjectLoadErr User Project File Read Error g
2 PwrOnFault Read error when power is turned ON or during reset (bit 3 to 6 logical OR) %
1 WDTFault (bit 1) Real-time interruption software watchdog timer error 3
0 WDTFault (bit 0) Background software watchdog timer error §
a

6-4-2 Details of Flags
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6 Troubleshooting

6-10

® CK3WHWChange

Register name

Sys.CK3WHWChange

Description The CK3W hardware configuration was changed during operation.
Range Oto1
Details Checks if there were any changes in the configurations of the connected CK3W Unit

and End Cover during operation.

0: No changes in hardware configurations during operation

1: Changes in hardware configurations during operation

Detection timing

Continuous

Recovery Cycle the power supply, or issue reset command ($$3)
Effects Operation continues
Cause and cor- | Cause (Assumed cause) | Correction Prevention
rection The CK3W Unit address Check if there were any None
switch was changed during | changes in the address
operation. switch.
The CK3W Unit or End Make sure that the Units None

Cover was disconnected
during operation.

are installed correctly.

Contamination with conduc-
tive object

If there is conductive mate-
rial nearby, blow air through
the Unit.

Do not perform any metal
work in the vicinity of the
control panel.

Make sure that the work en-
vironment is free of dirt and
dust.

Then close the control pan-
el.

Noise

* Data corruption in bus
signals

* Malfunction of bus inter-
face circuit

If the error occurs even af-
ter making the above cor-
rection, check noise entry
paths such as the FG and
the power supply lines and
implement noise counter-
measures as required.

Implement noise counter-
measures.

The CPU Unit or the CK3W

Unit has failed

* Internal bus contact fail-
ure

If this error persists even
after you make the above
two corrections, replace the
CPU Unit or the CK3W
Unit.

None

Precautions/
Remarks

None
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6 Troubleshooting

Register name

Sys.CK3WConfigErr

Description There is an error in the CK3W hardware configuration.
Range Oto7
Details Checks that there are no errors in the configurations of the connected CK3W Unit and

End Cover.

0: No hardware configuration error

1: No End Cover

2: Five or more CK3W Units are installed to the CPU Rack or Expansion Rack, except
for the Expansion Master Unit and Expansion Slave Unit.

3: Reserve

4: Three or more Axis Interface Units are installed to the CPU Rack or Expansion Rack.
5: The Expansion Master Unit is not installed adjacent to the right side of the CPU Unit.

6: Reserve

7: Address switches overlap.

When an error occurs, the Unit number counted from the CPU Unit at which the error
was detected is written to the Sys.CK3WConfigCount register. However, the CK3W-
EXS02 (Expansion Slave Unit) is excluded from the count.
If Sys.CK3WConfigCount is “0”, it shows that an error was detected in the CPU Unit. If
Sys.CK3WConfigCount is “1”, it shows that an error was detected in the Unit installed

next to the CPU Unit.

Detection timing

When power is turned ON or the Controller is reset.

Recovery Cycle the power supply, or issue reset command ($$3$)
Effects Operation continues
Cause and cor- | Cause (Assumed cause) | Correction Prevention
rection
No End Cover Attach an End Cover None
Three or more CK3W-AX Reduce the number of None
Units are connected to the | CK3W-AX Units connected
CPU Rack or Expansion to two or less.
Rack.
The CK3W Unit address Set a unique address to None
switch value is used more prevent duplication of the
than once. address switch value.
Five or more CK3W Units Reduce the number of None
are installed to the CPU CK3W Units connected to
Rack or Expansion Rack, four or less in each rack.
except for the Expansion
Master Unit and Expansion
Slave Unit.
The Expansion Master Unit | Install the Expansion Mas- | None

is not installed adjacent to
the right side of the CPU
Unit.

ter Unit adjacent to the right
side of the CPU Unit.

Contamination with conduc-
tive object

If there is conductive mate-
rial nearby, blow air through
the Unit.

Do not perform any metal
work in the vicinity of the
control panel.

Make sure that the work en-
vironment is free of dirt and
dust.

Then close the control pan-
el.
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6 Troubleshooting

Noise

* Data corruption in bus
signals

* Malfunction of bus inter-
face circuit

If the error occurs even af-
ter making the above cor-
rection, check noise entry
paths such as the FG and
the power supply lines and
implement noise counter-
measures as required.

Implement noise counter-
measures.

The CPU Unit or the CK3W

Unit has failed

* The internal bus is dis-
connected.

If this error persists even
after you make the above
two corrections, replace the
CPU Unit or the CK3W
Unit.

None

Precautions/
Remarks

None

® FlashSizeErr

Register name

Sys.FlashSizeErr

Description The user program size exceeds the built-in flash memory capacity.
Range Oto1
Details 0: No error

1: The user program size exceeds the built-in flash memory capacity.

Detection timing

When save command is issued

Recovery

Re-issue save command.

Effects

Save command is invalidated.

Cause and cor-
rection

Cause (Assumed cause)

Correction

Prevention

The user program size is
too large.

Reduce the size of the user
program.
Or, delete the backup file.

None

Precautions/
Remarks

None

® BufSizeErr

Register name

Sys.BufSizeErr

Description The buffer size set in the user program exceeds the built-in RAM capacity.
Range Oto1
Details 0: No error

1: Buffer size exceeds the built-in RAM capacity.

Detection timing

When power is turned ON or the Controller is reset.

Recovery

Cycle the power supply, or issue reset command ($$$)

Effects

The buffer size is changed to the default value.

Cause and cor-
rection

Cause (Assumed cause)

Correction

Prevention

The buffer size set in the
user program is too large.

Reduce the buffer size.

None

Precautions/
Remarks

None
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6 Troubleshooting

Register name

Sys.AbortAll

Description Stop by Abort all input
Range Oto1
Details 0: No stop by Abort all input

1: Stopped by Abort all input, or stopped in the past by Abort all input.

Detection timing

With Abort all input

Recovery

Cycle the power supply, or issue reset command ($$3)

Effects

Operation continues

Unit has failed

after you make the above
corrections, replace the
CPU Unit or the CK3W
Unit.

Cause and cor- | Cause (Assumed cause) | Correction Prevention
rection Abort all was input. None None
Precautions/ None
Remarks
® NoClocks
Register name Sys.NoClocks
Description Cannot detect a phase clock or a servo clock.
Range Oto1
Details 0: No error
1: Cannot detect a phase clock or a servo clock.
Detection timing | WWhen power is turned ON or the Controller is reset.
Recovery Cycle the power supply, or issue reset command ($$$)
Effects Cannot enable the motor.
Cause and cor- | Cause (Assumed cause) | Correction Prevention
rection A Unit that supplies servo Install the Unit that supplies | None
clock and phase clock sig- | clock signals to the CPU
nals is installed to the Ex- Rack.
pansion Rack.
The clock-related register is | If the error no longer occurs | None
overwritten by the user pro- | after the re-initialization
gram. command ($$$***) is exe-
cuted, review the user pro-
gram.
The CPU Unit or the CK3W | If this error persists even None

Precautions/
Remarks

None
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6 Troubleshooting

6-14

® Default

Register name

Sys.Default

Description Initialized to the factory default setting.
Range Oto1
Details 0: No error

1: Cases below

* In the factory default state, or initialized to the factory default state by a re-initializa-

tion command ($$$***).

» Configuration changed after save command was issued.

Detection timing

When power is turned ON or the Controller is reset.

Unit has failed

after you make the above
corrections, replace the
CPU Unit or the CK3W
Unit.

Recovery Cycle the power supply, or issue reset command ($$$)
Effects Operation continues
Cause and cor- | Cause (Assumed cause) | Correction Prevention
rection Re-initialization command None None
($$$***) was issued.
HWChangeErr or Check the corrective action | None
ConfigLoadErr occurred. for each error.
Precautions/ None
Remarks
® FileConfigErr
Register name Sys.FileConfigErr
Description System file setting error
Range Oto1
Details 0: No error
1: System file setting error
Detection timing | WWhen power is turned ON or the Controller is reset.
Recovery Cycle the power supply, or issue reset command ($$3$)
Effects Operate with default settings.
Cause and cor- | Cause (Assumed cause) | Correction Prevention
rection System file settings are in- | If the re-initialization com- None
correct. mand ($$$***) is executed,
and the error no longer oc-
curs, review the user pro-
gram.
The CPU Unit or the CK3W | If this error persists even None

Precautions/
Remarks

None
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® HWChangeErr

6 Troubleshooting

Register name

Sys.HWChangeErr

Description After the save, the hardware configuration was changed.
Range Oto1
Details 0: No change in hardware configuration.

1: After the save, the hardware configuration was changed.

Detection timing

When power is turned ON or the Controller is reset.

Recovery Cycle the power supply, or issue reset command ($$$)

Effects Operate with default settings.

Cause and cor- | Cause (Assumed cause) | Correction Prevention
rection After the save, the Unit Check the Unit configura- None

configuration or address
switch was changed.

tion or address switch.
When changing the Unit
configuration or address
switch, change the settings
to match the new configura-
tion, and issue a save com-
mand. If the Unit configura-
tion or address switch has
not changed, implement the
following measures.

Contamination with conduc-
tive object

If there is conductive mate-
rial nearby, blow air through
the Unit.

Do not perform any metal
work in the vicinity of the
control panel. Make sure
that the work environment
is free of dirt and dust.
Then close the control pan-
el.

Noise

* Data corruption in bus
signals

* Malfunction of bus inter-
face circuit

If the error occurs even af-
ter making the above cor-
rection, check noise entry
paths such as the FG and
the power supply lines and
implement noise counter-
measures as required.

Implement noise counter-
measures.

The CPU Unit or the CK3W
Unit has failed

If this error persists even
after you make the above
corrections, replace the
CPU Unit or the CK3W
Unit.

None

Precautions/
Remarks

None
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6 Troubleshooting

6-16

® ConfigLoadErr

Register name

Sys.ConfigLoadErr

Description Read error in saved settings
Range Oto1
Details 0: No error

1: System file setting error

Detection timing

When power is turned ON or the Controller is reset.

Recovery Cycle the power supply, or issue reset command ($$$)

Effects Operate with default settings.

Cause and cor- | Cause (Assumed cause) | Correction Prevention
rection Settings are incorrect. If the re-initialization com- None

mand ($$$***) is executed,
and the error no longer oc-
curs, review the settings.

The CPU Unit or the CK3W | If this error persists even None
Unit has failed after you make the above
corrections, replace the
CPU Unit or the CK3W
Unit.

Precautions/
Remarks

None
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@ ProjectLoadErr

6 Troubleshooting

Register name

Sys.ProjectLoadErr

Description User Project File Read Error
Range Oto1
Details 0: No error

1: User Project File Read Error

Detection timing

When power is turned ON or the Controller is reset.

Recovery Cycle the power supply, issue reset command ($$$), or download the project

Effects Operate with default settings.

Cause and cor- | Cause (Assumed cause) | Correction Prevention

rection The project file is corrupted. | After executing the re-initi- | If the unit power supply is

alization command ($$
$***), download the project
file again.

turned OFF while saving
the project file, the project
file may be corrupted.

Do not turn OFF the power
supply while saving.

An illegal project file was
downloaded.

Identify the cause from the
output window, and make
corrections to the project
file. After the corrections,
execute the re-initialization
command ($$$***), and
download the project file
again.

None

CPU Unit failure

If this error persists even
after you make the above
corrections, replace the
CPU Unit.

None

Precautions/
Remarks

None

® PwrOnFault

To know whether the error has occurred when the power is turned ON or at reset with one bit, the
value in PwrOnFault becomes 1 when any of Sys.FileConfigErr, Sys.HWChangeErr, Sys.Config-
LoadErr, or Sys.ProjectLoadErr is "1".
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6 Troubleshooting

6-18

e WDTFault

Register name

Sys.WDTFault

Description Software Watchdog Timer Error Status
Range O0to3
Details Sys.WDTFault shows the software watchdog timer operation status with 2-bit data.

Bit0: Background software watchdog timer error
0: No background watchdog timer error has occurred.
1: Background watchdog timer error has occurred.
Bit1: Real-time interruption software watchdog timer error
0: No real-time interruption watchdog timer error has occurred.
1: Real-time interruption watchdog timer error has occurred.

Refer to Power PMAC User’s Manual (Cat. No. O014) for details of the software watch-

dog timer.

Detection timing

During operation

Recovery Cycle the power supply, issue reset command ($$$) or re-initialization command ($$
$***)
Effects User program: Stops

Hardware: Enters reset state

Cause and cor-
rection

Cause (Assumed cause) | Correction Prevention
Background software * Review the user pro- None
watchdog timer error occur- gram.
red. * Review the Sys.WDTRe-
* Real-time interruption set register value.

process took too long,

and the background

process could not be im-

plemented at the interval

set in the Sys. WDTReset

register.
Real-time interruption soft- | « Review the user pro- None

ware watchdog timer error

generated

* Real-time interruption
process could not be im-
plemented at the interval
set in the
Sys.BgWDTReset regis-
ter.

gram.

* Review the
Sys.BgWDTReset regis-
ter value.

Precautions/
Remarks

None
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6 Troubleshooting

6-5 Connection Status Code List and Cor-
rective Actions

This section describes how to identify the cause of an error by the connection status of the tag data
link and how to troubleshoot the error when the originator is an NJ/NX-series CPU Unit. The connec-
tion status can be monitored by the device monitor function of the Network Configurator. Refer to the

NJ/NX-series CPU Unit Built-in EtherNet/IP™ Port User’s Manual (Cat. No. W506) for details of how

to start Network Configurator and the device monitor function.

Connection sta-

tus

Gener- | Addi- . .

. Error cause Corrective action example
al Sta- | tional
tus Status
(hex) (hex)

00 0000 Normal status The connection has been -
code opened and the tag data

link is communicating nor-
mally.

01 0106 Duplicate con- Attempted to open multiple | If you change the scanner while a tag data
sumers connections for single-con- | link is established, restart the PMAC.

sumer data.

01 0112 Error code re- The RPI value is invalid. If a single connection is connected to mul-
turned from tar- tiple originators, check if the RPI values
get are not different.

01 0114 Error code re- The Vendor ID and Product | Check if the originator did not specify a
turned from tar- Code did not match when target device model that was different from
get the connection was the model of the target device actually

opened. connected.

01 0115 Error code re- The Device Type did not Check if the originator did not specify a
turned from tar- match when opening con- | target device model that was different from
get nection. the model of the target device actually

connected.

01 0116 Error code re- The Major/Minor Revisions | Check if the revision in the EDS file in use
turned from tar- did not match when open- | matches the revision of the device.
get ing connection.

01 0117 Error code re- The tag set specified in the | Check that the tag settings are correct
turned from tar- connection’s target varia- with the EtherNet/IP setting tool.
get bles does not exist.

01 011A Error code re- The number of connections | poes not occur. *!
turned from tar- is more than 32.
get

01 0127 Error code re- The connection size is dif- | Check if the connection size of the target

01 0128 turned from tar- | ferent between the origina- | matches the connection size of the origi-
get tor and target. nator.

01 012F Error code re- The application path is dif- | Check that the setting values for the target
turned from tar- | ferent between the origina- | variable and originator variable are correct
get tor and target. with the EtherNet/IP setting tool.
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6 Troubleshooting

Connection sta-

tus
Gener- | Addi- . .
Error cause Corrective action example
al Sta- | tional
tus Status
(hex) (hex)
01 0203 Error code gen- | The connection timed out. | Timeout of tag data link communication
erated by origi- from the target occurred. Check the power
nator supply to and cable wiring of the devices

on the path including the target and
switch. If the cause is a decrease in per-
formance due to heavy load, review the
performance design by increasing the
timeout value, RPI, or etc.

01 0204 Error code gen- | The connection open proc- | The target did not respond. Check the
erated by origi- ess timed out. power supply to and cable wiring of the
nator devices on the path including the target

and switch.

01 0302 Error code gen- | The total pps of the entire Review the EtherNet/IP settings so that
erated by origi- EtherNet/IP settings is pps does not exceed the limit.

nator or returned | more than 3,200.
from target

*1.  If the number of connections is more than 32, Tag Data Link Timeout will occur repeatedly. If the controller
log contains repetitive Tag Data Link Timeout records, check if the number of connections is appropriate.

6-20 CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036)



Inspection and Maintenance
]

This section describes the cleaning, inspection, and maintenance of the CK3M-series
Programmable Multi-Axis Controller.

7-1  Cleaning and MaintenancCe ..........cccoviriiiiiiirn s 7-2
7-1-1 ClEANING .ttt et e e e e et e e et e e e snte e e e e e e nneeeeanneeennnes 7-2
7-1-2 PeriodiC INSPECLIONS ... 7-2

7-2  Maintenance Procedures.........cccooiiiimmeemninn s 7-4
7-2-1 Unit Replacement PreCautions ... 7-4
7-2-2 BACKUD -1ttt 7-4
7-2-3 UNit REPIaCEMENT.... .o 7-4
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7 Inspection and Maintenance

7-1 Cleaning and Maintenance

This section describes daily maintenance and the cleaning and inspection methods.
Daily or periodic inspections are required in order to maintain the CK3M-series Programmable Multi-

Axis Controller's functions in peak operating condition.

7-1-1  Cleaning

Perform the following cleaning procedures periodically to ensure the CK3M-series Programmable Mul-
ti-Axis Controller is maintained in the best operating condition. Always turn OFF the power supply to

the Controller before performing the cleaning procedures.
* Wipe off the dust or dirt on the front, top, or bottom of the Unit with a dry, soft cloth when doing daily

cleaning.

« If dust or dirt remains even after wiping with a soft, dry cloth, wipe over with a cloth that has been
wet with a sufficiently diluted detergent (2%) and wrung dry.
* Smudges may remain on the Unit from rubber, vinyl, or tape that was left on for a long time. Remove

the smudges when cleaning.

M Precautions for Correct Use

* Never use volatile solvents, such as paint thinner, benzene, or chemical wipes.

7-1-2  Periodic Inspections

Since Motion Controller elements can deteriorate under improper environmental conditions, periodic
inspections are required to ensure that the required conditions are being maintained.

Inspection is recommended at least once every six months to a year, but more frequent inspections
may be necessary depending on the ambient environment.
Take immediate steps to correct the situation if any of the conditions in the following table are not met.

Inspec-
tion item

Inspection details

Criteria

Correction

External
power
supply

Check for voltage fluctua-
tions at the power supply ter-
minals.

The voltage must be
within the allowable
voltage fluctuation
range.

Use a voltage tester to check the power
supply at the terminals. Take necessary
steps to bring voltage of the supplied power
to within the allowable voltage fluctuation
range.
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7 Inspection and Maintenance

*1. If using a control panel, the temperature inside the control panel is the ambient temperature.
*2.  If using a control panel, the humidity inside the control panel is the ambient humidity.

!nsp_ec- Inspection details Criteria Correction
tion item
Ambient Check the ambient tempera- | 0 to 55°C Use a thermometer to check the tempera-
environ- ture. *1 ture and ensure that the ambient tempera-
ment ture remains within the allowed range of 0 to
55°C.
Check the ambient humidity. | Relative humidity Use a hygrometer to check the humidity and
*2 must be 10% to ensure that the ambient operating humidity
95% with no con- remains between 10% and 90%.
densation. Make sure that condensation does not occur
due to rapid changes in temperature.
Check that the Controller is Not in direct sunlight | Protect the Controller if necessary.
not in direct sunlight.
Check for accumulation of No accumulation Clean and protect the Controller if necessa-
dirt, dust, salt, metal powder, ry.
etc.
Check for water, oil, or chem- | No spray Clean and protect the Controller if necessa-
ical sprays hitting the Con- ry. -
troller. ;
Check for corrosive or flam- | No corrosive or Check by smell or use a sensor. 3
mable gases in the area of flammable gases 5
the Controller. E
Check the level of vibration Vibration resistance | Install cushioning or shock absorbing equip- ;
or shock. and shock resist- ment if necessary. 2
ance must be within §
specifications. ;5:
Check for noise sources near | No significant noise | Either separate the Controller and noise °
the Controller. sources source or protect the Controller.
Installa- Check that the connectors for | No looseness Press the connectors together completely 7
tion and each Unit are fully inserted and lock them with the sliders.
wiring and locked. ~
Check that cable connectors | No looseness Fully insert and lock the connectors. o
are fully inserted and locked. £
Check for damaged external | No visible damage | Check visually and replace cables if neces- %
wiring cables. sary. =1
el
S
g.

I Tools Required for Inspections

® Required Tools
» Flat-blade screwdriver
* Phillips screwdriver
» Voltage tester or digital multimeter
+ Industrial alcohol and pure cotton cloth
» Antistatic gas duster

@ Tools Required Occasionally

» Oscilloscope
* Thermometer and hygrometer
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7 Inspection and Maintenance

7-2 Maintenance Procedures

This section describes the procedures to back up the data in the CPU Unit and to replace the Unit.
Use Power PMAC IDE Ver.4.0 or a higher version.

7-2-1 Unit Replacement Precautions

If you find any faulty Units during inspection, replace the Unit according to the following points.

* Do not replace a Unit until the power is turned OFF.

» After replacement, check the new Unit to ensure that there are no errors.

* If you return a faulty unit for repair, describe the problem in as much detail as possible, enclose this
description with the Unit, and request repairs.

7-2-2  Backup

Store the project file and the EtherCAT ENI file so that the data can be restored when a failure or other
problems occur.
If you are not using EtherCAT, saving the ENI file is not necessary.

7-2-3  Unit Replacement

I Procedure to Replace a CPU Unit

The following describes the basic replacement procedure for the CPU Unit.

No. Step Description Reference
1 Turn OFF power | Turn OFF power to the Motion Controller. -
to the devices Take measures to ensure that there are no effects on the peripheral
devices, and then turn OFF power to the Motion Controller.
2 Disconnect ca- Disconnect the cables connected to the CPU Unit. -
bles
3 Replace the CPU | Replace the CPU Unit with a new Unit, connect the cables, and turn | -
Unit ON power to the Motion Controller and EtherCAT equipment.
4 Connect with IDE | Connect the CPU Unit and the Power PMAC IDE online through -
Ethernet.
5 Initialize In the terminal window, input the re-initialization command ($$$***), -
and initialize the CPU Unit.
6 Read the Ether- | In Power PMAC IDE, click Delta Tau — Tools — System Setup — Only when us-
CAT ENI file Master[0] Deactivated in order. ing EtherCAT
Click the Browse button, and read the backed-up ENI file into Power
PMAC IDE.
7 Write the Ether- Click the Download ENI file button, and write the ENI file to the Only when us-
CAT ENI file CPU Unit. ing EtherCAT
8 Read the project | Read out the backed-up project file in Power PMAC IDE. The
file EtherNet/IP
settings are
contained in
the project file.
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7 Inspection and Maintenance

No. Step Description Reference
9 Write the project | Right-click the project name, click Build and Download All -
file Programs, and write the project file to the CPU Unit.
10 | Execute save In the terminal window, input the save command, and save the pro- | -
gram in the built-in flash memory.
1 Execute reset In the terminal window, input the reset command $$$, and reset the -
CPU Unit.
I Procedure to Replace a CK3W Unit
The following describes the replacement procedure for a CK3W Unit.
No. Step Description Reference
1 Turn OFF power to Take measures to ensure that there are no effects on the peripheral | -
the devices devices, and then turn OFF power to the Motion Controller.
Disconnect cables Disconnect the cables connected to the CK3W Unit. -
Set the address Set the address switch of the new Unit to the same setting as that of | -
switch the previous Unit.
4 Replace the CK3W Replace with the new Unit, connect the cables, and turn ON power | -
Unit to the Motion Controller.

I Procedure to Replace an EtherCAT Slave

If you use EtherCAT, use the following procedure to replace an EtherCAT slave.

No. Step Description Reference
1 Turn OFF pow- | Take measures to ensure that there are no effects on the peripher- | -
er to the devi- al devices, and then turn OFF power to the Motion Controller and
ces all EtherCAT slaves.
2 Replace the For the EtherCAT slave replacement method, refer to the relevant | Refer to the man-
EtherCAT Slave | manuals for each slave. ual for each Ether-
Replace with a new Unit, turn ON power to the EtherCAT slave, CAT slave for de-
and then turn ON power to the Motion Controller. tails.
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Appendices

The appendices provide the general specifications, the Unit dimensions, and restric-
tions on using the OMRON EtherCAT Coupler Unit.

A-1  General Specifications ... ———— A-2
N 114 1= 3 T=T T o =T A-3
A-2-1 CPU UNI ettt e e et e e e e nnnes A-3
A-2-2 Power SUPPIY UNit.....ooiiiieiiiie et A-4
A-2-3 AXiS INterface UNit ..o A-4
A-2-4 CK3W-MD and CK3W-AD UNItS.........coiiiiiiiiiiie e A-5
A-2-5 Expansion Master Unit and Expansion Slave Unit..............cccoooviiiiiiiiiieene.n. A-6
A-2-6 [ g To 00 =Y S OUE A-7
A-3 Restrictions on Using the NX-series EtherCAT Coupler Unit................... A-8
A-4 OMRON Servo Drive Connection Example........cccccceeeiriiiiccscssssmmeeeeeeeeennnn A-9
A-5 Version INformation ... e A-10
A-6 How to Read the Lot NUMDbeTr ... A-11
A-7 Supported CIP ODbjects ........ccocciiiemiieri e A-12
A-7-1 Identity Object (Class ID: 01 HEX) ...eeeiiuieeeiieeiiee e A-12
A-7-2 Assembly Object (Class ID: 04 HEX) ....uvviieeieiiiieeiiii e A-13
A-7-3 TCP/IP Interface Object (Class ID: F5 HeX)....cvvviiiiiiniiiiiiiie e A-14
A-7-4 Ethernet Link Object (Class ID: F6 HEX) ..ccccuvviiiiiiiiiiiiiiie e A-15

CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036) A-1



Appendices

A-1 General Specifications

|
This section describes the Motion Controller specifications.
Mounted in a panel

Ground to less than 100 Q.
0to 55°C

10% to 95% (with no condensation or icing)

Must be free of corrosive gases.

-25 to 70°C (with no condensation or icing)

Conforms to IEC 60068-2-6.
5 to 8.4 Hz with 3.5-mm amplitude,

8.4 to 150 Hz, acceleration of 9.8 m/s?

100 min each in X, Y, and Z directions (10 sweeps of 10
min each = 100 min total)

Conforms to IEC 60068-2-27.

147 m/s2, 3 times each in X, Y, and Z directions

20 MQ min. between isolated circuits (at 100 VDC)

510 VAC between isolated circuits for 1 minute with a
leakage current of 5 mA max.

cULus, EU: EN 61326, RCM, KC, EAC
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A-2 Dimensions

Dimensions are shown below. The unit of dimension is millimeters.

A-2-1  CPU Unit
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A-2-2  Power Supply Unit
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CK3W-MD and CK3W-AD Units

A-2-4

] ckaw-mD unit

A-2 Dimensions I A-2-4 CK3W-MD and CK3W-AD Units
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A-2-5 Expansion Master Unit and Expansion Slave Unit

I Expansion Master Unit
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A-2-6 End Cover
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A-3 Restrictions on Using the NX-series
EtherCAT Coupler Unit

When OMRON NX-series EtherCAT Coupler Units are used as slaves with the CPU Unit as the Ether-
CAT master, the following models and unit versions of EtherCAT Coupler Units can be connected.

Model Unit version | Connectable/Unconnectable
NX-ECC203 | Ver.1.4 or later | Connectable
Ver.1.3 or earlier | Unconnectable
NX-ECC202 | All versions
NX-ECC201 | All versions
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A-4 OMRON Servo Drive Connection Ex-
ample

This section shows an example of a connection between a CK3W-AX1414[1 or CK3W-AX1515] Unit
and an OMRON Gb5-series Servo Drive R88D-KTLII[.

Main circuit power supply
NFB OFF ON Main circuit contactor

Z [NN]
g. Ll X
Three-phase, 200 to 240 VAC, S © C_Dh Surge suppressor
50/60 Hz = —| 1MC 9 pp
T O =
CK3W-AXICICICIN Ground to =& R88D-KT[]
Encoder connector 100 Q or CNA
Description No. less L1C
Serial encoder DAT+ 5 L2c_ |/ Reactor
Serial encoder DAT- 10 CK3W-CAEDO3 CN1 L1 ) >
Encoder A+ 1 — ;&"""": 21 +A L2 A
Encoder A- 6 - : 22 -A L3 ~ o
Encoder B+ 2 | ; 49| +B [@) ™M =
Encoder B- 7 X : 48| B _—l— 3
Encoder C+ 3 ><>< T 23 +Z - z
Encoder C- 8 ; 24 -Z CNB g’
OutFlagB 15— ; 20| SEN |« B1 2
GND [P e — XX : 25 | ZGND_|* B3 Motor R88M-K[] S
Shield Shell| B2 |poq Power =
Amplifier connector Shel, 2 \L; White\ Cables 3
— CK3W-CAAO03A Blue J S
Description No. W i eeervelow S
Analog output A+ 1 —————— - 14 REF O — 3
Analog GND 3 ; 15 | AGND 8
Amp enable NO 7 ; ) C ( T 29 RUN o
Amp enable common 15— ; 7 | +24VIN r=“
Fault output+ 4 i ><>< T L:F 36 |ALMCOM ‘,“’
Fault output- 11 _'r______________________' 37 | /ALM 3
Shield Shell ,—E}J CN2 Encoder '%
24 VDC Cables
10 [BKIRCOM
1 11| BKIR
Flag terminal block 24 VD
Description 24 VDC  Battery*
V_FLAG ——i+— 2.8t0 4.5VDC CN1
HOME ,—||||— 42 [ BAT |*
PLIM 43 | BATGND |* Brake
NLIM Cables
XB
Q
24 VDC

Note 1. The terminal and wiring marked with * are used when an absolute encoder is used. When an incremen-
tal encoder is used, the wiring marked with * is not necessary.
Note 2. Do not connect the signal wires that are not used.
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A-5 Version Information

This section provides version information that you need to know when connecting a CK3W Unit to a
CPU Unit and PowerPMAC IDE.

The table below specifies the correspondence between each CK3W Unit and the versions of CPU Unit
and Power PMAC IDE.

Be sure to use the version combinations listed in the table below.

Supported version
CK3W Unit CPU Unit’s Pl\llsl?;flrmware revi- Power PMAC IDE version
CK3W-AX14141/-AX1515] All versions supported Ver. 4.2 or later
CK3W-AX131300/-AX2323] Ver. 2.5.2 or later Ver. 4.3 or later
CK3W-MD7110/-MD7120 Ver. 2.5.2 or later Ver. 4.3 or later
CK3W-AD2100/-AD3100 Ver. 2.5.2 or later Ver. 4.3 or later
CK3W-EXMO01/-EXS02 Ver. 2.5.2 or later Ver. 4.3 or later
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A-6 How to Read the Lot Number

The table below shows how to read the lot number.

Assume that the lot number is DDMYYLI.

Symbol

Description

DD

Day of production: 1 to 31

M

Month of production: 1 to 9, X (October), Y (November), Z (December)

YY

Year of production: Last two digits of the year

|

OMRON's control number

CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036)
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A-7 Supported CIP Objects

The supported CIP objects are as shown below.

Object name Function Reference

Identity object Retrieves the product information A-7-1 Identity Object (Class ID: 01 Hex) on page
of CK3M. A-12

Assembly object Joins the 1/0 data of CK3M. A-7-2 Assembly Object (Class ID: 04 Hex) on

page A-13

TCP/IP interface ob- Configures the TCP/IP interface. A-7-3 TCP/IP Interface Object (Class ID: F5 Hex)

ject on page A-14

Ethernet link object Retrieves various information on A-7-4 Ethernet Link Object (Class ID: F6 Hex) on
the Ethernet link. page A-15

A-7-1  Identity Object (Class ID: 01 Hex)

The Identity object is intended to retrieve the product information of CK3M.

I Service Code

Service code L. Supported services
Parameter name Description
(hex) Classes Instances

01 Get_Attribute_All Reads the values of all attributes. Supported Supported

05 Reset 0: Restart Not supported | Supported

OE Get_Attribute_Single | Reads the value of the specified attrib- | Supported Supported

ute.
I Class ID and Instance ID
The class ID and instance ID are as shown below.
ID type | Value (hex)
Class ID 01
Instance ID | 01
| Attribute ID
The attribute IDs for instances are as shown below.

Attribute ID (hex) | Parameter name | Description | Attribute Data type Value (hex)

01 Vendor ID Vendor ID Read UINT 002F (always)

02 Device Type Device type Read UINT 000E (always)

03 Product Code Product code | Read UINT *1

04 Revision CIP revision Read Struct -
Major Revision | Major revision | Read USINT 01
Minor Revision | Minor revision | Read USINT 02

05 Status Status Read WORD *2

A-12
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Attribute ID (hex) | Parameter name | Description | Attribute Data type Value (hex)
06 Serial Number Serial number | Read UDINT Set value
07 Product Name Product name | Read SHORT_STRING | Set value

*1.  Product code

Model Product code (hex)
CK3M-CPU101 | OBE2
CK3M-CPU111 | OBE3
CK3M-CPU121 | OBE4

*2. Status

Status Value (hex)
The 1/0O connection is not established 0000
The I/O connection is established in RunMode | 0060
The 1/0O connection is established in IdleMode | 0070

A-7-2 Assembly Object (Class ID: 04 Hex)

The Assembly object is intended to join the I/O data of CK3M.

>

I Service Code -

5

Service code L. Supported services 3

Parameter name Description S

(hex) Classes Instances o

)

OE Get_Attribute_Single | Reads the value of the specified attrib- Supported Supported T

ute. g

[1°]

10 Set_Attribute_Single | Writes the value of the specified attrib- Not supported | Supported g.-
ute.

I Class ID and Instance ID

The class ID and instance ID are as shown below.

ID type Value (hex)
Class ID 04
Instance ID | ED: Listen Only Heartbeat Assembly
EE: Input Only Heartbeat Assembly
300, 304, 308 to 37C (in 4 increments): Output Assembly
301, 305, 309 to 37D (in 4 increments): Input Assembly

(xeH ¥0 :al sse|D) 198[qQ Alqusssy g-/-V

| Attribute ID

The attribute IDs for instances are as shown below.
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@ Attribute ID for Output Assembly

Attr(:»::)e D Pa:::lzter Description Attribute Data type Value (hex)

03 Data Output data Read and ARRAY of BYTE | 0 to 504 byte data
write

04 Size Output data size | Read UINT Oto 1F8

@ Attribute ID for Input Assembly

Attribute ID Parameter
Description Attribute Data type Value (hex)
(hex) name
03 Data Input data Read and write | ARRAY of BYTE | 0 to 504 byte data
04 Size Input data size | Read UINT 0to 1F8

A-7-3  TCPI/IP Interface Object (Class ID: F5 Hex)

The TCP/IP Interface object is intended to configure the TCP/IP interface.

I Service Code

Service code . Supported services
Parameter name Description
(hex) Classes Instances
01 Get_Attribute_All Reads the values of all attributes. Supported Supported
OE Get_Attribute_Single | Reads the value of the specified attribute. | Supported Supported
10 Set_Attribute_Single | Writes the value of the specified attribute. | Not supported | Supported

I Class ID and Instance ID

The class ID and instance ID are as shown below.

ID type | Value (hex)
Class ID F5
Instance ID | 01

| Attribute ID

The attribute IDs for instances are as shown below.

Attrib- Attrib-

ute ID Parameter name Description Data type Value (hex)

(hex) ute

01 Status IP address setting status of | Read DWORD 00000001 (al-
the interface ways)

02 Configuration Capability | Controller configurations Read DWORD 00000000 (al-
and setup that can be set to ways)
the interface.

03 Configuration Control Sets the method to used to | Read DWORD 00000000 (al-
set the IP address when ways)
the interface starts.
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Attrib- Attrib-
ute ID Parameter name Description ute Data type Value (hex)
(hex)
04 Physical Link Object Path to the physical link ob- | Read Struct -
ject
Path Size Path size Read UINT 0002 (always)
Path Fixed path Read Padded 20F62401 (al-
EPATH ways)
05 Interface Configuration Interface configuration Read Struct -—-
IP Address IP address Read UDINT Set value
Network Mask Subnet mask Read UDINT Set value
Gateway Ad- Default gateway Read UDINT Set value
dress
Name Server Primary name server Read UDINT Set value
Name Server 2 Secondary name server Read UDINT Set value
Domain Name Domain name Read STRING Set value
06 Host Name Host name Read STRING Set value
08 TTL Value TTL value Read UINT 01 (always)
09 Mcast Config Multicast configuration Read Struct -
Alloc Control Multicast address allocation | Read USINT 00 (always)
method >
Reserved Reserved Read USINT 00 (always) ;
Num Mcast Number of multicast ad- Read UINT 01 (always) §
dresses g
Mcast Start Addr | Start multicast addresses Read UDINT Set value %
0D Encapsulation Inactivity Encapsulation inactivity Read UINT Set value (120 g
Timeout timeout time and seconds by de- %
write fault) &

A-7-4  Ethernet Link Object (Class ID: F6 Hex)

The Ethernet link object is intended to retrieve various information on the Ethernet link.

I Service Code

Service code L. Supported services
Parameter name Description
(hex) Classes Instances
01 Get_Attribute_All Reads the values of all attributes. Supported Supported
OE Get_Attribute_Single | Reads the value of the specified attribute. | Supported Supported
4C Get_and_Clear Specifies attribute 4, 5, 12, or 13 and re- Not supported | Supported
sets the attribute to 0.

(xeH 94 :@l sse[D) 108[qO YuIT 18WIBYIT P-2-Y

I Class ID and Instance ID

The class ID and instance ID are as shown below.

ID Type | Value (hex)
Class ID F6
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ID Type

Value (hex)

Instance ID | 01

| Attribute ID

The attribute IDs for instances are as shown below.

At-
trib- " Attrib-
ute Parameter name Description ute Data type | Value (hex)
ID
(hex)
01 Interface Speed Gives the baud rate for the interface. Read UDINT Current val-
ue
02 Interface Flags Gives the status of the interface. Read DWORD 1
03 Physical Address Gives the MAC address of the interface. Read | ARRAY Current val-
OF USINT | ue of the
MAC ad-
dress
04 Interface Counters Path to the physical link object Read Struct
In Octets The number of octets received through Read UDINT Current val-
the interface. ue
In Unicast Packets | The number of unicast packets received Read UDINT Current val-
through the interface. ue
In NonUnicast The number of packets besides unicast Read UDINT Current val-
Packets packets received through the interface. ue
In Discards The number of packets discarded after re- | Read UDINT Current val-
ceived by the interface ue
In Errors The number of incoming packets that had | Read UDINT Current val-
errors. ue
In Unknown Protos | The number of incoming packets that Read UDINT 0 (always)
were of an unknown protocol.
Out Octets The number of octets sent through the in- | Read UDINT Current val-
terface. ue
Out Unicast Pack- | The number of unicast packets sent Read UDINT Current val-
ets through the interface. ue
Out NonUnicast The number of packets besides unicast Read UDINT Current val-
Packets packets sent through the interface. ue
Out Discards The number of discarded sent packets. Read UDINT Current val-
ue
Out Errors The number of sent packets that had er- | Read UDINT Current val-
rors. ue
05 Media Counters Media counters for communications ports | Read Struct
Alignment Errors Number of frames received that were not | Read UDINT Current val-
octets in length. ue
FCS Errors Number of frames received that did not Read UDINT Current val-
pass the FCS check. ue
Single Collisions Number of frames sent successfully with | Read UDINT Current val-
only one collision. ue
Multiple Collisions Number of frames sent successfully with | Read UDINT Current val-
two or more collisions. ue

A-16
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At-
trib- - Attrib-
ute Parameter name Description ute Data type | Value (hex)
ID
(hex)
SQE Test Errors Number of times a SQE test error mes- Read UDINT 0 (always)
sage was generated.
Deferred Transmis- | The number of frames for which the first Read UDINT Current val-
sions attempt to send was delayed because the ue
media was busy.
Late Collisions The number of collisions detected in Read UDINT Current val-
packets that were sent after 512 bit times. ue
Excessive Colli- The number of frames that failed to be Read UDINT Current val-
sions sent because of excessive collisions. ue
MAC Transmit Er- The number of frames that failed to be Read UDINT Current val-
rors sent due to an internal MAC sublayer ue
transmission error.
Carrier Sense Er- The number of times the carrier sense Read UDINT Current val-
rors condition was lost. ue
Frame Too Longs The number of frames received that ex- Read UDINT Current val-
ceeded the maximum allowed frame size. ue
MAC Receive Er- The number of frames that could not be Read UDINT Current val-
rors received through the interface due to an ue
internal MAC sublayer reception error.
07 Interface Type Interface type Read USINT 02 (always)
0B Interface Control List of settings supported by the interface | Read | Struct -
Capability Bits Settings supported by the interface Read DWORD *2
Speed/Duplex Ar- The number of interface speed/duplex Read USINT 00 (always)
ray Count lists
0oC HC Interface Coun- Counters related to packet transmission Read Struct ---
ters and reception on high capacity interfaces
HCInOctets The number of octets received through Read ULINT Current val-
the interface. This counter is the 64-bit ue
edition of In Octets.
HClInUnicastPkts The number of unicast packets received Read ULINT Current val-
through the interface. This counter is the ue
64-bit edition of In Unicast Packets.
HCInMulticastPkts | The number of multicast packets received | Read ULINT Current val-
through the interface. ue
HCInBroadcastPkts | The number of broadcast packets re- Read | ULINT Current val-
ceived through the interface. ue
HCOutOctets The number of octets sent through the in- | Read ULINT Current val-
terface. This counter is the 64-bit edition ue
of Out Octets.
HCOutUnicastPkts | The number of unicast packets sent Read ULINT Current val-
through the interface. This counter is the ue
64-bit edition of Out Unicast Packets.
HCOutMulti- The number of multicast packets sent Read ULINT Current val-
castPkts through the interface. ue
HCOutBroad- The number of broadcast packets sent Read ULINT Current val-
castPkts through the interface. ue
CK3M-series Programmable Multi-Axis Controller User's Manual Hardware (0036) A-17
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At-
trib- L Attrib-
ute Parameter name Description ute Data type | Value (hex)
ID
(hex)
0D HC Media Counters High capacity media counters for commu- | Read Struct ---
nications ports
HCStatsAlignmen- | The number of frames received that were | Read ULINT Current val-
tErrors not octets in length. This counter is the ue
64-bit edition of Alignment Errors.
HCStatsFCSErrors | The number of frames received that did Read ULINT Current val-
not pass the FCS check. This counter is ue
the 64-bit edition of FCS Errors.
HCStatsInternal- The number of frames that failed to be Read ULINT Current val-
MacTransmitErrors | sent due to a MAC sublayer transmission ue
error. This counter is the 64-bit edition of
MAC Transmit Errors.
HCStatsFrameToo- | The number of frames received that ex- Read ULINT Current val-
Longs ceeded the maximum allowed frame size. ue
This counter is the 64-bit edition of Frame
Too Long.
HCStatsInternalMa- | The number of frames that could not be Read ULINT Current val-
cReceiveErrors received through the interface due to a ue
MAC sublayer reception error. This coun-
ter is the 64-bit edition of MAC Receive
Errors.
HCStatsSymbolEr- | The number of frames that could not be Read ULINT Current val-
rors received through the interface due to an ue
internal MAC sublayer symbol error.
*1. Details on Interface Flags

Bit

Name

Description

Link Status

FALSE: The link is down.
TRUE: The link is up.

Half/Full Duplex

FALSE: Half duplex
TRUE: Full duplex

Negotiation Status

00 hex: Auto-negotiation is in progress.

01 hex: Auto-negotiation and speed detection failed.
02 hex: Auto-negotiation failed, but speed detection succeeded.
03 hex: Speed and duplex mode negotiation succeeded.

04 hex: Auto-negotiation was not attempted.

2.

Details on Capability Bits

Bit Name Description
0 | Manual Setting Requirement Reset | Always FALSE
1 | Auto-negotiate Always TRUE
2 | Auto-MDIX Always TRUE
3 | Manual Speed/Duplex Always FALSE
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