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Always read the following precautions and the separate "Safety
Manual" before starting use of the robot to learn the required
measures to be taken.

A Safety Precautions
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All teaching work must be carried out by an operator who has received special
training.

(This also applies to maintenance work with the power source turned ON.)
—Enforcement of safety training

For teaching work, prepare a work plan related to the methods and procedures
of operating the robot, and to the measures to be taken when an error occurs
or when restarting. Carry out work following this plan.

(This also applies to maintenance work with the power source turned ON.)
—Preparation of work plan

Prepare a device that allows operation to be stopped immediately during
teaching work.

(This also applies to maintenance work with the power source turned ON.)
—Setting of emergency stop switch

During teaching work, place a sign indicating that teaching work is in progress
on the start switch, etc.

(This also applies to maintenance work with the power source turned ON.)
—Indication of teaching work in progress

Provide a fence or enclosure during operation to prevent contact of the operator
and robot.
—lnstallation of safety fence

Establish a set signaling method to the related operators for starting work,
and follow this method.
—3Signaling of operation start

As a principle turn the power OFF during maintenance work. Place a sign
indicating that maintenance work is in progress on the start switch, etc.
—Indication of maintenance work in progress

Before starting work, inspect the robot, emergency stop switch and other
related devices, etc., and confirm that there are no errors.
—Inspection before starting work



The points of the precautions given in the separate "Safety Manual" are given below.
Refer to the actual "Safety Manual" for details.

ADANGER
ACAUTION
ACAUTION

ACAUTION
ACAUTION
ACAUTION
ACAUTION

AWARNING

AWARNING
ACAUTION
AWARNING

ACAUTION

When automatic operation of the robot is performed using multiple control
devices (GOT, programmable controller, push-button switch), the interlocking
of operation rights of the devices, etc. must be designed by the customer.

Use the robot within the environment given in the specifications. Failure to do
so could lead to faults or a drop of reliability.
(Temperature, humidity, atmosphere, noise environment, etc.)

Transport the robot with the designated transportation posture. Transporting
the robot in a non-designated posture could lead to personal injuries or faults
from dropping.

Always use the robot installed on a secure table. Use in an instable posture
could lead to positional deviation and vibration.

Wire the cable as far away from noise sources as possible. If placed near a
noise source, positional deviation or malfunction could occur.

Do not apply excessive force on the connector or excessively bend the cable.
Failure to observe this could lead to contact defects or wire breakage.

Make sure that the workpiece weight, including the hand, does not exceed the
rated load or tolerable torque.
Exceeding these values could lead to errors or faults.

Securely install the hand and tool, and securely grasp the workpiece. Failure to
observe this could lead to personal injuries or damage if the object comes off or
flies off during operation.

Securely ground the robot and controller. Failure to observe this could lead to
malfunctioning by noise or to electric shock accidents.

Indicate the operation state during robot operation. Failure to indicate the state
could lead to operators approaching the robot or to incorrect operation.

When carrying out teaching work in the robot's movement range, always secure
the priority right for the robot control. Failure to observe this could lead to
personal injuries or damage if the robot is started with external commands.

Keep the jog speed as low as possible, and always watch the robot. Failure to do
so could lead to interference with the workpiece or peripheral devices.
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After editing the program, always confirm the operation with step operation before
starting automatic operation. Failure to do so could lead to interference with
peripheral devices because of programming mistakes, etc.

Make sure that if the safety fence entrance door is opened during automatic
operation, the door is locked or that the robot will automatically stop. Failure to do
so could lead to personal injuries.

Never carry out modifications based on personal judgments, non-designated
maintenance parts. Failure to observe this could lead to faults or failures.

When the robot arm has to be moved by hand from an external area, do not place
hands or fingers in the openings. Failure to observe this could lead to hands or
fingers catching depending on the posture.

Do not stop the robot or apply emergency stop by turning the robot controller's
main power OFF. If the robot controller main power is turned OFF during automatic
operation, the robot accuracy could be adversely affected. Also a dropped or
coasted robot arm could collide with peripheral devices.

Do not turn OFF the robot controller's main power while rewriting the robot
controller's internal information, such as a program and parameter. Turning OFF
the robot controller's main power during automatic operation or program/parameter
writing could break the internal information of the robot controller.

Do not connect the Handy GOT when using the GOT direct connection function of
this product. Failure to observe this may result in property damage or bodily injury
because the Handy GOT can automatically operate the robot regardless of whether
the operation rights are enabled or not.

Do not connect the Handy GOT to a programmable controller when using an iQ
Platform compatible product with the CR800-R/Q series. Failure to observe this
may result in property damage or bodily injury because the Handy GOT can
automatically operate the robot regardless of whether the operation rights are
enabled or not.

Do not remove the SSCNET Il cable while power is supplied to the multiple CPU
system or the servo amplifier when using an iQ Platform compatible product with
the CR800-R/Q series.

Do not look directly at light emitted from the tip of SSCNET Il connectors or
SSCNET lll cables of the Motion CPU or the servo amplifier.

Eye discomfort may be felt if exposed to the light.

(Reference: SSCNET IIl employs a Class 1 or equivalent light source as specified
in JIS C 6802 and IEC 60825-1 (domestic standards in Japan).)

Do not remove the SSCNET lll cable while power is supplied to the controller.
Do not look directly at light emitted from the tip of SSCNET Il connectors or
SSCNET lll cables. Eye discomfort may be felt if exposed to the light.
(Reference: SSCNET lll employs a Class 1 or equivalent light source as
specified in JIS C 6802 and IEC60825-1 (domestic standards in Japan).)
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Attach the cap to the SSCNET Il connector after disconnecting the SSCNET III cable.
If the cap is not attached, dirt or dust may adhere to the connector pins, resulting in
deterioration connector properties, and leading to malfunction.

Make sure there are no mistakes in the wiring. Connecting differently to the way
specified in the manual can result in errors, such as the emergency stop not
being released. In order to prevent errors occurring, please be sure to check
that all functions (such as the teaching box emergency stop, customer
emergency stop, and door switch) are working properly after the wiring setup

is completed.

Use the network equipments (personal computer, USB hub, LAN hub, etc.)
confirmed by manufacturer. The thing unsuitable for the FA environment

(related with conformity, temperature or noise) exists in the equipments connected
to USB. When using network equipment, measures against the noise, such as
measures against EMI and the addition of the ferrite core, may be necessary.
Please fully confirm the operation by customer. Guarantee and maintenance

of the equipment on the market (usual office automation equipment) cannot

be performed.

To maintain the safety of the robot system against unauthorized access from external
devices via the network, take appropriate measures. To maintain the safety against
unauthorized access via the Internet, take measures such as installing a firewall.
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m Introduction
Thank you for purchasing Mitsubishi Electric industrial robot.

This instruction manual explains the network base card (2F-DQ535-TSN/2F-DQ535/2F-

DQ535-EC/2F-DQ535-EIP/2F-DQ535-PN) options.

The network base card is an option which realizes various communication interfaces
when the HMS Anybus-CompactCom module is mounted on the card.

The mountable modules are listed in Chapter 3.2 for reference.

Always read this manual thoroughly and understand the contents before starting use of

the network base card (2F-DQ535).

The information contained in this document has been written to be accurate as much as

possible. Please interpret that items not described in this document "cannot be
performed."

Note that this instruction manual has been prepared for use by operators who
understand the basic operations and functions of the Mitsubishi industrial robot.
Refer to the separate "Instruction Manual, Detailed Explanation of Functions and
Operations" for details on basic operations.

The CR800-D series indicates the CR800-D and CR860-D controllers.

*Symbols in instruction manual

Precaution indicating cases where there is a risk of operator fatality or
A DANGER serious injury if handling is mistaken. Always observe these precautions to
safely use the robot.

or serious injuries if handling is mistaken. Always observe these precautions to

2 Precaution indicating cases where the operator could be subject to fatalities
WARNING safely use the robot.

Precaution indicating cases where operator could be subject to injury or
A CAUTION physical damage could occur if handling is mistaken. Always observe these

precautions to safely use the robot.
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1 BEFORE USE

1. BEFORE USE

This chapter describes items to be checked and precautions to be taken before using the network base
card 2F-DQ535-TSN, 2F-DQ535, 2F-DQ535-EC, 2F-DQ535-EIP, or 2F-DQ535-PN.

1.1. Terminology

Table 1-1 Terminology

Term Explanation

CC-Link IE TSN CC-Link IE TSN is a network that can mix information communication with IT
systems while ensuring real-time control through the cyclic communication.
TSN (Time Sensitive Networking) consists of multiple international standards,
including time synchronization and time division methods. Adding these
methods to Ethernet technology enables control communication and
information communication to be mixed, which was not possible with
conventional Ethernet communication.

CC-Link IE Field CC-Link IE Field Network is an all-around field network based on Gigabit
Ethernet that integrates the controller-distributed control, /O control, safety
control, and motion control. It enables flexible wiring with the topology such as
star, line, or ring depending on the production line or the layout of equipment
or devices.
This robot controller can communicate with the master station as a slave
station (intelligent device station) in CC-Link IE Field Network using I/O signals
(bit device) or periodic communication (cyclic transmission) of I/O registers
(word device).
* Non-periodic communication (transient transmission) is not supported

(as of April 2016).

EtherCAT EtherCAT is an industrial Ethernet technology in which the frame structure and
physical layer defined by the Ethernet standard IEEE 802.3 are used. Using
the network base card (2F-DQ535-EC) and the EtherCAT module
manufactured by HMS Industrial Network enables the process data
communication in the Free-run mode.

* The synchronous transmission (sync function) using Distributed Clock (DC)
is not supported (as of December 2018).

In this manual, the Ethernet cable used for EtherCAT is called the EtherCAT
cable.

Refer to the following.

https://www.ethercat.org/en/technology.html

Process data "Collection of application objects designated to be transferred cyclically or
acyclically for the purpose of measurement and control"
(definition in 3.3.38 in Part 5 of the EtherCAT specification)

PDO "Structure described by mapping parameters containing one or several
process data entities"
(definition in 3.3.39 in Part 5 of the EtherCAT specification)

ESI EtherCAT Slave Information

Provided in an xml file.

EtherCAT slave information: ESI

For details, refer to specification documents such as ETG.2000 S (R) V1.0.10.

M40 Communication module manufactured by HMS Industrial Networks

For details, refer to the following.
<https://www.anybus.com/products/embedded-index/anybus-compactcom-
modules>

ODVA Abbreviation of Open DeviceNet Vendor Association. A non-profit organization
in the United States established by development vendors to globally promote

Common Industrial Protocol (CIP) technology and products incorporating this

technology.
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Term Explanation

CIP Abbreviation of Common Industrial Protocol, a common protocol used in the
OSI application layer for industrial purposes.

This protocol is common for EtherNet/IP which handles information-related
information, DeviceNet which handles device-related information, and
CompoNet which controls sensors and actuators.

EtherNet/IP An industrial network standard using commercially available Ethernet

communication chips and physical media.
"IP" stands for Industrial Protocol. An open protocol is used in the application

layer.
DeviceNet A connection method promoted by ODVA. It is used to connect control devices
and filed devices such as personal computers, PLCs, sensors, and actuators.
CompoNet A global network for sensors and actuators promoted by ODVA.

This network has the following advantages which were not previously possible
with conventional networks.

- High-speed response

- A large number of nodes to share small amounts of data

- Runs on general-purpose cables

- Reduces wiring labor

Pl Abbreviation of PROFIBUS & PROFINET International

PROFINET This is a communication standard for automation made by Pl (PROFIBUS &
PROFINET International) made.

This is specified in the international standards IEC 61158 and IEC 61784.
There are two types of PROFINET: PROFINET CBA and PROFINET IO.

1-2 Terminology



1 BEFORE USE

1.2. How to Use the Instruction Manual

This manual is organized as follows and describes functions of the network base cards (2F-DQ535-TSN,
2F-DQ535, 2F-DQ535-EC, 2F-DQ535-EIP, and 2F-DQ535-PN). For information on the functions and
operations of standard robot controllers, refer to the instruction manual included with the robot controller.

Table 1-2 Contents of the instruction manual

Chapter Title Description
1 Before Use Chapter 1 describes how to use this manual (Network Base Card
Instruction Manual). Please read here before actually starting to
use the network base card.
2 Flow of Operations Chapter 2 describes the operations required to configure a network

system. Make sure to perform all of the required operations.

3 Features of Network Base Chapter 3 describes the features of the network base card and the
Card features when a communication module is mounted.

4 2F-DQ535-TSN Network Chapter 4 describes the specifications of the 2F-DQ535-TSN
Base Card Specifications network base card.

5 2F-DQ535 Network Base Chapter 5 describes the specifications of the 2F-DQ535 network
Card Specifications base card.

6 2F-DQ535-EC Card and Chapter 6 describes the specifications of the 2F-DQ535-EC
EtherCAT Module network base card (when the EtherCAT module is mounted).
Specifications

7 2F-DQ535-EIP Network Chapter 7 describes the specifications of the 2F-DQ535-EIP
Base Card Specifications network base card (when the EtherNet/IP module is mounted).

8 2F-DQ535-PN Network Chapter 8 describes the specifications of the 2F-DQ535-PN
Base Card Specifications network base card (when the PROFINET 10 module is mounted).

9 Iltems to Be Checked Before | Before purchasing any of the network base cards (2F-DQ535-TSN,
Using This Product 2F-DQ535, 2F-DQ535-EC, 2F-DQ535-EIP, and 2F-DQ535-PN),

check the version of the robot controller and that you have all the
required devices.

10 Hardware Settings This product has no hardware settings.

11 Connections and Wiring Chapter 11 describes how to connect the network base card and
the master station using cables.

12 Procedures for Starting Chapter 12 describes the procedures up to operating the network

Operation system with the module mounted.

13 Troubleshooting Chapter 13 describes how to resolve problems that may occur
when using the network base card, such as malfunctions and
errors. Please refer to this chapter as needed.

14 Appendix Chapter 14 describes the methods of displaying the network base

card information with RT ToolBopx3.
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2. FLOW OF OPERATIONS

The flowchart below shows the flow of operations necessary for configuring a network base card system.
Use it as a reference to perform the required operations without any excess or deficiency.

2.1. Work Procedures

1 Determining the Network Specifications ..........ccccccvvvieriviienincneenn, See Chapters 3 and 8 of this
manual.
With an understanding of the network base card and communication module specifications, determine the
interface related to the system signals using the communication module. (For example, assignment of
dedicated I/O signals, specification of general-purpose /O signals).

2 Checking Products .........occeiiiiiiiiiiiiiiee e See Chapter 9 of this manual.
Check the product you have purchased and prepare other products as needed.

3 Mounting Module onto Network Base Card ..........cccccoeveieeennns See Section 10.1 of this manual.
Mount a communication module on the network base card.
2
4 Setting Hardware and Mounting onto Robot Controller ........... See Section 10.2 of this manual.
Since the hardware has no settings, mount the network base card on the robot controller as it is.
R 2
5 Wiring and ConNECLiONS ........c.eeiiiiiiiiiiiiiiee e See Chapter 11 of this manual.

Wire the network base card mounted on the robot controller to the master station using an Ethernet
cable.

2
6 Setting Master Station Parameters ..........ccccccveeeieiiiiiiiiieeeee e, See Chapter 12 of this manual.
Set the IP address with the master station.
2
7 Setting Robot Controller Parameters .........ccoccoceiiiiiiiniiieiiniieees See Chapter 12 of this manual.
Set the IP address on the robot controller side.
S
8 Creating Robot Programs ..........cooiiiiiiiiiiiiiiiee e See Section 12.3 of this manual.
Create a robot program, and run it with automatic operation.
2
9 TroublesShOOotiNg .....ccooiiiiiiieee e See Chapter 13 of this manual.
2

10 Completion of Operations

2-4 Work Procedures



3 FEATURES OF NETWORK BASE CARD
3. FEATURES OF NETWORK BASE

CARD | EINGIGAT | EtherNeu/IP

PROFINET 10

3.1. What is a Network Base Card?

The network base card is an optional card for the robot controller.
By mounting a HMS's Anybus-CompactCom module on the card, various communication interfaces can be
realized.

PLC Personal Inverter

computer
nllls

Various communication lines  (Prepared by user) Equipment by partner
manufacturer

Touch panel

Anybus-ComPactCom
module

CR800-D series

controller Network base card

: — E : | Mountable to the
HH"”"I“I ' " option slot 2

(Up to one card)

Ethernet
Personal computer
(RT ToolBox3, etc.)

Figure 3-1 Example of configuring CC-Link IE Field with network base card
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3 FEATURES OF NETWORK BASE CARD

3.2. Mountable Modules

Anybus CompactCom M40 Modules (without housing)
manufactured by HMS Industrial Network can be mounted.

PROFINET 10

The modules which can be mounted on the network base card are shown below.

2F-DQ535-TSN card

CC-Link IE TSN module (AB6714-C-106)
Compatible with V
.1.06.01 or later

2F-DQ535 card

CC-Link IE Field module (AB6709-B-116, AB6709-C-118)

Mountable module 2F-DQ535-EC card

EtherCAT module (AB6707-D-224, AB6707-E-224)
Compatible with V.2.09.01 or later

2F-DQ535-EIP card

EtherNet/IP module (AB6704-D-161, AB6704-E-161)
Compatible with V.1.61 or later

2F-DQ535-PN card

PROFINET IO module (AB6705-D-210, AB6705-E-210)
Compatible with V.2.10 or later
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3 FEATURES OF NETWORK BASE CARD

3.3. Features when Module is Mounted

3.3.1. Features when CC-Link IE TSN module is mounted D

The following features are enabled when the CC-Link IE TSN module is mounted on the 2F-DQ535 card.

(1) Connection

Connection to CC-Link IE TSN Network is enabled.
CC-Link IE TSN is a network that can mix information communication with IT systems while ensuring
real-time control through the cyclic communication. The CR800-D can be used as a CC-Link IE TSN
remote station to communicate with the CC-Link IE TSN master station. In addition, CC-Link IE TSN
enables the construction of a network that supports various topologies, so a flexible loT system can

be constructed.

(2) Transmission style
IEEE 802.3ab (1000BASE-T) Ethernet standard compatible, shielded twisted pair cable (Category 5e),

RJ-45 connector

(3) Data

A maximum of 256-byte data communication for inputs and outputs using real-time 1/O signals (bit
devices) and a maximum of 512 word (1024-byte) data communication using I/O registers (word

devices) is possible. The allocation can be set with parameters described later.
Example 1) 128 bits (16 bytes) for input signals, 64 words (128 bytes) for input registers, 144 bytes in

total

128 bits (16 bytes) for output signals, 64 words (128 bytes) for output registers, 144 bytes
in total
Example 2) 2048 bits (256 bytes) for input signals, 0 words (0 bytes) for input registers, 256 bytes in

total

2048 bits (256 bytes) for output signals, 0 words (0 bytes) for output registers, 256 bytes in

total

(4) The table below shows differences of the functions available when the CC-link IE TSN module is used

and those available with the standard Ethernet interface of the robot controller.

CC-Link IE | Standard
No. Function name Explanation TSN Ethernet
module interface
Handling of data using /O signals and
. I/O registers via Ethernet.
- ; ° -
1| General-purpose I/O signal *For details of the data, refer to (3)
above.
Communication | Communication with RT ToolBox3 via
2 ) - °
with computer | Ethernet
TCP/IP Communication with other devices,
3 L Data link such as a network vision sensor, via - ®
communication
Ethernet
4 Real-time Robot control from a personal ) °
external control | computer, etc.

Features when Module is Mounted 3-7
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| S—

~/N\CAUTION ,

Only cyclic transmission is supported. Transient transmission is not
supported.

Although two types of transmission, cyclic transmission (periodic) and transient
transmission (non-periodic), are possible, this controller does not support the transient
transmission (as of February 2025).

~/N\CAUTION .

"Communication cycle interval setting" for the network that this module
joins must be set to 1000 us or longer.

This module does not support communication when multiple cycles coexist. Since
"Communication Period Setting" can only be set to "Basic Period", if this module joins a
network that includes high-frequency devices, "Communication Period Interval Setting" for
those devices must be 1000 us or longer.

3-8 Features when Module is Mounted



3 FEATURES OF NETWORK BASE CARD

3.3.2. Features when CC-Link IE Field module is mounted m

The following features are enabled when the CC-Link IE Field module is mounted on the 2F-DQ535 card.

(1) Connection

Connection to CC-Link IE Field Network is enabled.
CC-Link IE Field Network is an all-around field network based on Gigabit Ethernet that integrates the

controller-distributed control, /O control, safety control, and motion control.

It enables flexible wiring with the topology such as star, line, or ring depending on the production line
or the layout of equipment or devices.

(2) Transmission style
IEEE 802.3ab (1000BASE-T) Ethernet standard compatible, shielded twisted pair cable (Category 5e),

RJ-45 connector

(3) Data

A maximum of 256-byte data communication for inputs and outputs using real-time 1/O signals (bit
devices) and a maximum of 512 word (1024-byte) data communication using I/O registers (word

devices) is possible. The allocation can be set with parameters described later.
Example 1) 128 bits (16 bytes) for input signals, 64 words (128 bytes) for input registers, 144 bytes in

total

128 bits (16 bytes) for output signals, 64 words (128 bytes) for output registers, 144 bytes

in total

Example 2) 2048 bits (256 bytes) for input signals, 0 words (0 bytes) for input registers, 256 bytes in

total

2048 bits (256 bytes) for output signals, 0 words (0 bytes) for output registers, 256 bytes in

total

(4) The table below shows differences of the functions available when the CC-link IE Field module is used

and those available with the standard Ethernet interface of the robot controller.

CC-Link IE | Standard
No. Function name Explanation Field Ethernet
module interface
Handling of data using /O signals and
1| General-purpose 1/0 signal I/O registers via Ethernet. ® )
*For details of the data, refer to (3)
above.
Communication | Communication with RT ToolBox3 via
2 ) - o
with computer | Ethernet
TCP/IP Communication with other devices,
3 C Data link such as a network vision sensor, via - o
communication
Ethernet
4 Real-time Robot control from a personal ) °
external control | computer, etc.

~/N\CAUTION

Only cyclic transmission is supported. Transient transmission is not

supported.

Although two types of transmission, cyclic transmission (periodic) and transient
transmission (non-periodic), are possible, this controller does not support the transient

transmission (as of April 2017).

Features when Module is Mounted 3-9
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3.3.3. Features when EtherCAT module is mounted n

The following features are enabled when the EtherCAT module is mounted on the 2F-DQ535-EC card.

(1) Connection

Communication with the EtherCAT master station is enabled using the CR800-D as the EtherCAT slave
station device.

(2) Transmission style

Use the IEEE 802.3ab (100BASE-T) Ethernet standard compatible, shielded twisted pair cable
(Category 5e) and the RJ-45 connector.

(3) Data

RX and RY values (I/O signal 6000 to 6255) and RWw and RWr values (/O register 6000 to 6127) are
transferred as process data.

The size of the transferred data is determined by specifying the number of stations using the parameter
of the robot controller. (For details, refer to "6.2.1 Robot controller I/O signals" described later.)

(4) The table below shows differences between the functions available when the EtherCAT module is used
and those available with the standard Ethernet interface of the robot controller.

Standard

No. Function name Explanation B Ethernet
module .

interface

Handling of data using I/O signals and
1 | General-purpose /O signal I/O registers by EtherCAT. * For details ® -
of the data size, refer to (3) above.

Communication | Communication with RT ToolBox3 via
with computer | Ethernet

TCP/IP Communication with other devices,

3 L Data link such as a network vision sensor, via - ®
communication
Ethernet

4 Real-time Robot control from a personal . °
external control | computer, etc.

—/N\CAUTION

The sync function is not supported.
Only the cyclic transmission in the Free-run mode is supported.

(The synchronization function by DC (Distributed Clock) of the master station is not supported.)
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3.3.4. Features when EtherNet/IP module is mounted
The following features are enabled when the EtherNet/IP module is mounted on the 2F-DQ535-EIP card.

(1) Connection

Connection to EtherNet/IP network is enabled.
EtherNet/IP is one of three official network standards (DeviceNet, ControlNet, and EtherNet/IP), and
uses the "Common Industrial Protocol" (CIP) application layer.
Control from a field level and the direct connection of automation products on a factory level are
enabled by this common application layer, open software, and hardware interfaces.
This is also called "Industrial Ethernet".

(2) Transmission style

10/100Mbps (Semi/full duplex transmission supported)

(3) Data

Real-time 1/0 data (max. 2048 points each) transmission/reception is possible using UDP/IP.

(4) The table below shows differences between the functions available when the EtherNet/IP module is
used and those available with the standard Ethernet interface of the robot controller.

Standard
No. Function name Explanation S Ethernet
module .
interface
1 | General-purpose /O signal Handles up to 2048 input and output ) -
signals via Ethernet.
Communication | Communication with RT ToolBox3 via
2 . - °
with computer | Ethernet
TCP/IP Communication with other devices,
3 communication Data link such as a network vision sensor, via - ®
Ethernet
4 Real-time Robot control from a personal ) °

external control

computer, etc.
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3.3.5. Features when PROFINET 10 module is mounted PROFINET10

The following features are enabled when the PROFINET IO module is mounted on the 2F-DQ535-PN card.

(1) Connection

Connection to PROFINET network is enabled.
PROFINET is a strong network based on industrial Ethernet that achieves simultaneous real-time
communication and IT communication using the automation communication standard developed by PI.

(2) Transmission style

10/100Mbps (Semi/full duplex transmission supported)

(3) Data

Real-time I/O data (max. 2040 points each) transmission/reception is possible.

(4) The table below shows differences between the functions available when the PROFINET IO module is
used and those available with the standard Ethernet interface of the robot controller.

PROFINET | Standard
No. Function name Explanation 10 Ethernet
module interface
1 | General-purpose I/O signal H_andles up to 2040 input and output ° )
signals via Ethernet.
TCP/IP Communication with RT ToolBox3 via
2 C - )
communication | Ethernet
Data link Communication with other devices,
TCP/IP L k
3 N such as a network vision sensor, via - ]
communication
Ethernet
4 Real-time Robot control from a personal ) °
external control | computer, etc.
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3.4. Hardware m

The network base card hardware is explained in this section. An Anybus-CC module is mounted on the
network base card.

3.4.1. Card overview

Anybus-CC module
(Prepared by user)

Figure 3-2 Overall view of 2F-DQ535-TSN/2F-DQ535/2F-DQ535-EC/2F-DQ535-EIP/2F-DQ535-PN cards

34.2.LED

There are four LEDs on the card, and the operating state of the interface card can be confirmed by the
on/off state of each LED.

LEDs on the board surface

ﬁﬁmﬁl LED #1

(Red) | On the connector side |

- (Green) | On the card handle side |

o
LED #2
¥ LEDs on the board surface
@ @ - (Red) | On the connector side |
N - (Green) | On the card handle side |
H_H B HH — -
& _‘/’7’

Figure 3-3 Layout of LEDs

When the card is powered, all LEDs (both LED#1 and LED#2) turn on.

They remain on until the control by the robot controller software starts.

(The operation is the same regardless of the type of the mounted module.)

After the control by the robot controller software starts, the LED indication changes according to the module

type.

Hardware 3-13



3 FEATURES OF NETWORK BASE CARD

The meaning of each LED on, flash and off state is shown below.
Please confirm specifications of the HMS Co. about details.

Specifications when the CC-Link IE TSN module is mounted
LED#1 (DLINK LED): Reflects network status and CC-Link IE TSN device
status.
LED#2 (Error LED): Displays Anybus status and CC-Link IE TSN communication errors.

The following table describes what the combination of the two LED status indicates.

Table 3-1 LED status list(When CC-Link IE TSN module is mounted)

LED#1 LED#2 .
Details
status status

Off Off SETUP and NWINIT
The module is starting up.

Green (flash) | Off WAIT_PROCESS
The module is on but does not have a connection to the master.

Green Off IDLE

(flash once) The module is on and connected to the master, no process data is being
exchanged.

Green (on) Off PROCESS_ACTIVE
The module is on and connected to the master, process data is being
exchanged.

Off Red (flash) | ERROR
The module has detected a network error.

Off Red (on) IP Duplication or EXCEPTION
The module has detected an IP address duplication, or the module has
entered an exception state.

Red (on) Red (on) Fatal Event
The module has entered a non recoverable state.

Specifications when the CC-Link IE Field module is mounted m

Table 3-2 LED Status (When CC-Link IE Field module is mounted)

LED#1: Network Status LED

LED status Details
Off Power is not ON, or there is no IP address.
Green (on) Online with one or more connections established (CIP Class 1 or 3).
Red (on) IP address duplicate, FATAL error.

LED#2 : Module Status LED

LED status Details
Off Power is not ON.
Green (on) Controlling with RUN state scanner.
Red (on) Serious error (EXCEPTION state, FATAL error, etc.).

3-14 Hardware
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Specifications when the EtherCAT module is mounted

LED#1: RUN LED

Table 3-3 LED Status (When EtherCAT module is mounted)

Indicates the status of the EtherCAT communication.

LED status Details
Off The EtherCAT device is in the 'INIT' state.
Green (on) The EtherCAT device is in the 'OPERATIONAL' state. (The communication channel is

established.)

Green (flash)

The EtherCAT device is in the 'PRE-OPERATIONAL' state.

Green
(flash once)

The EtherCAT device is in the 'SAFE-OPERATIONAL' state.

Green
(flicker)

The EtherCAT device is in the 'BOOT' state.

After the robot controller software starts to control the card board, LED#1 operates as the "RUN" LED of
the EtherCAT device.

LED#2 : ERR LED
Indicates the communication error of EtherCAT and others.

(flash once)

LED status Details
Off No error is occurring.
Red (flash) Because the setting of the register or object is disabled, the state cannot be changed to
the one sent from the master.
Red The application of the slave device autonomously changed the state of EtherCAT.

Red
(flash twice)

The sync manager watchdog has timed out.

Red (on)

Serious error (EXCEPTION state, FATAL error, and others)

Red (flicker)

An error occurs while booting.

After the robot controller software starts to control the card board, LED#2 operates as the "ERR" LED of
the EtherCAT device.

-The flash cycle and duty cycle of the flash operation conform to the EtherCAT standard ETG.1300 S (R)
V1.1.0 (EtherCAT Indicator and Labeling).

- The operation before the robot controller software starts to control the board does not conform to the
ETG.1300 standard.
(All the LEDs turn on.)
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Specifications when the EtherNet/IP module is mounted W

Table 3-4 LED Status (When EtherNet/IP module is mounted)

LED#1: Network Status LED

LED status Details
Off Power is not ON, or there is no IP address.
Green (on) Online with one or more connections established (CIP Class 1 or 3).
Green (flash) Online with no connection established.
Red (on) IP address duplicate, FATAL error.
Red (flash) One or more connection timeouts (CIP Class 1 or 3)

LED#2 : Module Status LED

LED status Details
Off Power is not ON.
Green (on) Controlling with RUN state scanner.
Green (flash) Not configured or scanner is idle.
Red (on) Serious error (EXCEPTION state, FATAL error, etc.).
Red (flash) Recoverable error.

~/\CAUTION N

The LED status of LED#1 and LED#2 changes depending on the LED test based on
EtherNet/IP specifications.

The LED test based on EtherNet/IP specifications will start before a communication channel is
established after the robot controller power is turned ON. Once the LED test is complete, LED#1 and
LED#2 will acquire the LED status of the specifications above.

During the LED test, the LED status will change as indicated by (1) to (5) below.
1) LED#1 off and LED#2 green (on) for 0.25 seconds
2) LED#1 off and LED#2 red (on) for 0.25 seconds

4) LED#1 red (on) and LED#2 green (on) for 0.25 seconds

(
(
(3) LED#1 green (on) and LED#2 green (on) for 0.25 seconds
(
(

5) LED#1 off and LED#2 green (on) for 0.25 seconds )

G
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Specifications when the PROFINET 10 module is mounted P“ﬂ“" Io

Table 3-5 LED Status (When PROFINET IO module is mounted)

LED#1: Network Status LED

LED status Details
Off Master power is not ON or no IP address.
Green (on) Connection with master established and in RUN state.

Green (flash once) | Connection with master established, master in STOP state or 10 data bad, or IRT
synchronization not finished.

Green (flash) Used by engineering tools to identify slave stations. (DCP identify)
Red (on) Status when major internal error occurs.
* This indication will be on in combination with a red module status LED.
Red (flash once) The station name is not set. (Station name error)
Red (flash twice) The IP address is not set. (IP address error)
Red (flash twice) Expected identification differs from real identification. (Setting error)

LED#2 : Module Status LED

LED status Details
Off Master power is not ON or module in SETUP or NW_INIT state.
Green (on) Module has shifted from the NW_INIT state.
Green (flash once) | Diagnostic event(s) present.
Red (on) Module in EXCEPTION state. (Exception error)

Status when major internal module error occurs. (Fatal event)
* This LED will be on in combination with a red Network status LED.

Alternating Firmware updating
red/green Do not power off the module. Turning the module off during this phase could
cause serious damage.

~/\CAUTION .

It takes some time for the communication line to be established after the robot
controller power is turned ON.

It takes about 30 seconds to 1 minute for the communication channel to be established after the robot
controller power is turned ON.

If automatic operation is started immediately after turning the power ON, L6130 (network
communication error) will occur. Wait for a short time before starting automatic operation.

~/N\CAUTION \

It takes some time for the communication line to be established after the cable is
connected.

It may take about one minute for the communication channel to be established after the cable is
connected to the Anybus-CC module on the card.
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3.5. Software configurations

The software configuration of this product is shown below.

3.5.1. For the CC-Link IE TSN module

Table 3-6 Compatible versions

i

Name Version
Robot controller Version E4 or later
Teaching pendant R32TB 1.0 or later
R56TB 1.0 or later
R86TB 1.0 or later
Personal computer support software | RT ToolBox3 1.0 or later

3.5.2. For the CC-Link IE Field module

Table 3-7 Compatible versions

Name

Version

Robot controller

Version A1 or later

Teaching pendant R32TB 1.0 or later
R56TB 1.0 or later
Personal computer support software | RT ToolBox3 1.0 or later

3.5.3. For the EtherCAT module

Table 3-8 Compatible versions

Name Version
Robot controller Version A3b or later
Teaching pendant R32TB 1.0 or later
R56TB 4.0 or later
Personal computer support software | RT ToolBox3 1.32J or later

3.5.4. For the EtherNet/IP module

Table 3-9 Compatible versions

Name Version
Robot controller E2 or later
Teaching pendant R32TB 1.0 or later
R56TB 1.0 or later
R86TB 1.0 or later
Personal computer support software | RT ToolBox3 1.0 or later

3.5.5. For the PROFINET 10 module

Table 3-10 Compatible versions

PROFINET 10

Name Version
Robot controller E2 or later
Teaching pendant R32TB 1.0 or later
R56TB 1.0 or later
R86TB 1.0 or later
Personal computer support software | RT ToolBox3 1.0 or later
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4. CC-Link IE TSN MODULE AND 2F-DQ535-TSN CARD

SPECIFICATIONS

4.1. Specifications list

S—

The specifications which apply when the CC-Link IE TSN module is mounted on the 2F-DQ535-TSN card

are shown below.

Table 4-1 2F-DQ535-TSN card specifications

Item

Specification

Remarks

in the expansion option slot

Option name 2F-DQ535-TSN
Network base interface card board 2F-DQ535
model
Mountable expansion option slot Slot 2
Number of cards that can be mounted .

1 card (*1)

Coexistence with other fieldbus (CC-
Link / PROFIBUS / DeviceNet /
FROFINET / CC-Link IE Field /
EtherCAT / EtherNet/IP)

Not possible (*2)

Parallel 1/0 interface card
(TZ368/TZ378) can coexist.

Coexistence with Parallel I/O interface

Possible
card
Coexistence with MELFA Smart Plus .
Possible
card
Combined use with CC-Link IE Field . (*3)
. Not possible
Basic
Transmission CC-Link IE TSN
A Class B
specifications Class
Communication Time division method
method
Transmission path The star type requires an industrial
style Star type or line type switching hub (CC-Link IE TSN

Class B compatible).

Transmission
speed

1Gbps/100Mbps

100Mbps is supported only for the
line type.

Transmission
medium

Twisted pair cable

1000BASE-T standard-compliant
Ethernet cable: Category 5e or
higher, (double shielded / STP)
straight cable

Connector
specifications

Shielded RJ45 connector
compatible with ANSI/TIA/EIA-
568-B (Category 5e)

Transmission
distance

100m (compatible with
ANSI/TIA/EIA-568-B (Category

Machine cable length

included)

5e))
Maximum number
of networks 239
Number of 121 units This product is only compatible
connected nodes (Master station: 1/ Remote with remote stations
per network station: 120 expansion modules
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Item

Specification

Remarks

Transmission
specifications

Communication
cycle interval
(minimum value)

1000 ps(*4)

Communication
cycle setting

"Basic Period" only

"Normal-Speed" and "Low-Speed"
cannot be set.

Communication
function

Cyclic
communication

Yes

Number of 1/0O
communication
points per robot
controller

Send

Signal: Maximum 2048 points
Register: Maximum 512 points

Receive

Signal: Maximum 2048 points
Register: Maximum 512 points

Start I/O number of robot controller

Address 6000 and later

I/O registers can be assigned.

read

MELFA BASIC I/O signal access | M_In/M_InB/M_In8/M_InW/M_]
n16/M_In32 Handled as general I/O area
M_Out/M_OutB/M_Out8/M_Ou 9
tW/M_Out16/M_Out32

RT ToolBox3 Option information

Yes

(*1) Installing multiple TZ535/DQ535 cards will cause an error. (Error 6110)
(*2) An error will occur if CC-Link/PROFIBUS/DeviceNet/PROFINET/CC-Link IE

Field/EtherCAT/EtherNet/IP coexists. (Error 6111)

(*3) When used together, CC-Link IE TSN will be given priority. (No error occurs, and the transmission
status of CC-Link IE Field Basic becomes "Unfixed")

(*4) When this module joins the network, [Communication Period Interval Setting] for all devices including
high-frequency devices must be set to 1000 ps or longer.

4.2. List of robot parameters

Table 4-2 List of robot parameters related to CC-Link IE TSN

S—-—

FEEIIRAE Initial value SEITE Unit Explanation
name range
STOP2 -1,-1 -1/ - Parameter which sets a dedicated input signal
6000 to 8047 number for stopping the robot program.
(Parameter "STOP" is fixed to "0", so "STOP2" is
used with the 2F-DQ535-TSN card to define a stop
signal from an external source.)

ORST6000 | 00000000, o1/ - Set the output transmission data used in the 2F-
ORST6032 | 00000000, DQ535-TSN card when resetting the signal output.
: 00000000, For details on the setting, refer to " 4.3.5 Output

ORST8016 | 00000000 signal reset pattern ".
TSNIP 192.168.3.1 0.0.0.0to Octet | Specify the IP address for CC-Link IE TSN.
255.255.255.255
TSNMSK 255.255.255.0 | 0.0.0.0to Octet | Specify the subnet mask for CC-Link IE TSN.
255.255.255.255
TSNGW 192.168.3.254 | 0.0.0.0to Octet | Specify the Gateway IP address for CC-Link IE TSN.
255.255.255.255
TSNINB 16 0 to 256 Byte | Setthe data size in bytes for the input signals (bit
devices).
As 8 bits equal to 1 byte, the maximum data size for
the input signals is 2048 bits, which equal to 256
bytes. Set a value in multiples of two.
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Parameter
name

Initial value

4 CC-Link IE TSN MODULE AND 2F-DQ535-TSN CARD SPECIFICATIONS
e _______________________________________________I

Setting
range

Unit

Explanation

TSNOTB

16

0 to 256

Byte

Set the data size in bytes for the output signals (bit
devices).

As 8 bits equal to 1 byte, the maximum data size for
the output signals is 2048 bits, which equal to 256
bytes. Set a value in multiples of two.

TSNDIN

64

0to 512

Word

Set the data size for the input registers (word
devices).

As 1 word requires 2 bytes, the maximum data size
for the input registers is 512 words. Set a value in
multiples of eight.

TSNDOT

64

0to 512

Word

Set the data size for the output registers (word
devices).

As 1 word requires 2 bytes, the maximum data size
for the output registers is 512 words. Set a value in
multiples of eight.

~/N\CAUTION

After changing the above parameters, power off the controller.

To reflect the changed parameters, always power off the controller.
Otherwise the changed parameters are not reflected.

4.3. Robot controller I/O signals

The maximum data size of 1/O signals (bit devices) handled in the robot controller is 2048 bits
starting at address 6000 through 8047 for both input and output regardless of the CC-Link IE TSN IP
address settings. The maximum data size of 1/O registers (word devices) is 512 words starting at
address 6000 through 6511.
The setting ranges of the 1/0 signals and 1/O registers are limited for both input and output.

L

Robot controller I/O signals  4-21




4 CC-Link IE TSN MODULE AND 2F-DQ535-TSN CARD SPECIFICATIONS

4.3.1. 1/0 signal number map

For the data size of the I/O signals (bit devices), set the number of bytes (1 byte = 8 bits) in the parameter
for both input and output.
Set the data size from 2 to 256 bytes (1 byte is equal to 8 bits).

Table 4-3 CC-Link IE TSN signal number (bit device) table

s s k]

= o | Number = o [ Number = ¢ | Number

SE | of Start End S€| of |start End S€| of |start End

§ 2 | points § 2 | points § <2 | points

Z Z Z
0 0 - to - 86 688 6000 to 6687 172 1376 6000 to 7375
2 16 6000 to 6015 88 704 6000 to 6703 174 1392 6000 to 7391
4 32 6000 to 6031 90 720 6000 to 6719 176 1408 6000 to 7407
6 48 6000 to 6047 92 736 6000 to 6735 178 1424 6000 to 7423
8 64 6000 to 6063 94 752 6000 to 6751 180 1440 6000 to 7439
10 80 6000 to 6079 96 768 6000 to 6767 182 1456 6000 to 7455
12 96 6000 to 6095 98 784 6000 to 6783 184 1472 6000 to 7471
14 112 6000 to 6111 100 800 6000 to 6799 186 1488 6000 to 7487
16 256 6000 to 6127 102 816 6000 to 6815 188 1504 6000 to 7503
18 144 6000 to 6143 104 832 6000 to 6831 190 1520 6000 to 7519
20 160 6000 to 6159 106 848 6000 to 6847 192 1536 6000 to 7535
22 176 6000 to 6175 108 864 6000 to 6863 194 1552 6000 to 7551
24 192 6000 to 6191 110 880 6000 to 6879 196 1568 6000 to 7567
26 208 6000 to 6207 112 896 6000 to 6895 198 1584 6000 to 7583
28 224 6000 to 6223 114 912 6000 to 6911 200 1600 6000 to 7599
30 240 6000 to 6239 116 928 6000 to 6927 202 1616 6000 to 7615
32 256 6000 to 6255 118 944 6000 to 6943 204 1632 6000 to 7631
34 272 6000 to 6271 120 960 6000 to 6959 206 1648 6000 to 7647
36 288 6000 to 6287 122 976 6000 to 6975 208 1664 6000 to 7663
38 304 6000 to 6303 124 992 6000 to 6991 210 1680 6000 to 7679
40 320 6000 to 6319 126 1008 6000 to 7007 212 1696 6000 to 7695
42 336 6000 to 6335 128 1024 6000 to 7023 214 1712 6000 to 7711
44 352 6000 to 6351 130 1040 6000 to 7039 216 1728 6000 to 7727
46 368 6000 to 6367 132 1056 6000 to 7055 218 1744 6000 to 7743
48 384 6000 to 6383 134 1072 6000 to 7071 220 1760 6000 to 7759
50 400 6000 to 6399 136 1088 6000 to 7087 222 1776 6000 to 7775
52 416 6000 to 6415 138 1104 6000 to 7103 224 1792 6000 to 7791
54 432 6000 to 6431 140 1120 6000 to 7119 226 1808 6000 to 7807
56 448 6000 to 6447 142 1136 6000 to 7135 228 1824 6000 to 7823
58 464 6000 to 6463 144 1152 6000 to 7151 230 1840 6000 to 7839
60 480 6000 to 6479 146 1168 6000 to 7167 232 1856 6000 to 7855
62 496 6000 to 6495 148 1184 6000 to 7183 234 1872 6000 to 7871
64 512 6000 to 6511 150 1200 6000 to 7199 236 1888 6000 to 7887
66 528 6000 to 6527 152 1216 6000 to 7215 238 1904 6000 to 7903
68 544 6000 to 6543 154 1232 6000 to 7231 240 1920 6000 to 7919
70 560 6000 to 6559 156 1248 6000 to 7247 242 1936 6000 to 7935
72 576 6000 to 6575 158 1264 6000 to 7263 244 1952 6000 to 7951
74 592 6000 to 6591 160 1280 6000 to 7279 246 1968 6000 to 7967
76 608 6000 to 6607 162 1296 6000 to 7295 248 1984 6000 to 7983
78 624 6000 to 6623 164 1312 6000 to 7311 250 6000 6000 to 7999
80 640 6000 to 6639 166 1328 6000 to 7327 252 2016 6000 to 8015
82 656 6000 to 6655 168 1344 6000 to 7343 254 2032 6000 to 8031
84 672 6000 to 6671 170 1360 6000 to 7359 256 2048 6000 to 8047
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4.3.2. 1/O register number map

The data size for the input and output of I/O registers (word device) can be changed with the parameters.

It can be set from 8 to 512 words.

Table 4-4 CC-Link IE TSN registers number (word device) table

.§ " Number .§ " Number .§ " Number
gg| of Start End gg| of Start End 3 of Start End
€3 points € 2| points £33 points
= (words) = (words) = (words)

0 0 - to - 352 176 6000 to 6175 704 352 6000 to 6351
16 8 6000 to 6007 368 184 6000 to 6183 720 360 6000 to 6359
32 16 6000 to 6015 384 192 6000 to 6191 736 368 6000 to 6367
48 24 6000 to 6023 400 200 6000 to 6199 752 376 6000 to 6375
64 32 6000 to 6031 416 208 6000 to 6207 768 384 6000 to 6383
80 40 6000 to 6039 432 216 6000 to 6215 784 392 6000 to 6391
96 48 6000 to 6047 448 224 6000 to 6223 800 400 6000 to 6399
112 56 6000 to 6055 464 232 6000 to 6231 816 408 6000 to 6407
128 64 6000 to 6063 480 240 6000 to 6239 832 416 6000 to 6415
144 72 6000 to 6071 496 248 6000 to 6247 848 424 6000 to 6423
160 80 6000 to 6079 512 256 6000 to 6255 864 432 6000 to 6431
176 88 6000 to 6087 528 264 6000 to 6263 880 440 6000 to 6439
192 96 6000 to 6095 544 272 6000 to 6271 896 448 6000 to 6447

208 104 6000 to 6103 560 280 6000 to 6279 912 456 6000 to 6455
224 112 6000 to 6111 576 288 6000 to 6287 928 464 6000 to 6463
240 120 6000 to 6119 592 296 6000 to 6295 944 472 6000 to 6471
256 128 6000 to 6127 608 304 6000 to 6303 960 480 6000 to 6479
272 136 6000 to 6135 624 312 6000 to 6311 976 488 6000 to 6487
288 144 6000 to 6143 640 320 6000 to 6319 992 496 6000 to 6495
304 152 6000 to 6151 656 328 6000 to 6327 1008 504 6000 to 6503
320 160 6000 to 6159 672 336 6000 to 6335 1024 512 6000 to 6511
336 168 6000 to 6167 688 344 6000 to 6343
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4.3.3. Flow of 1/O signal

The mapping for the master and robot signals is shown below.

Master
(PLC)

Robot 1

Output area
(for robot 1)
Max. 256 bytes each

Input area
(for robot 1)

Output area
(for robot 2)

Input area
(for robot 2)

| Input signal (bit device)
' Input register (word device)

Output signal (bit device)
¢ Output register (word device)

CO-UIMMIETSH

Robot 2

i

Input signal (bit device)
Input register (word device)

4.3.4. Input/Output

Figure 4-1 Flow of I/O signal

Output signal (bit device)
Output register (word device)

Dedicated inputs and outputs can be used by assigning the signal numbers of the 2F-DQ535-TSN card to
the dedicated I/O signal parameters. Refer to "6 External Input/Output Functions" in the separate
"Instruction Manual, Detailed Explanation of Functions and Operations" for details on using the dedicated

inputs and outputs.
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4.3.5. Output signal reset pattern

In the factory setting, all general-purpose output signals start at OFF (0). The status of the general-
purpose output signal at power ON can be changed by changing the following parameters. These
parameters are also used for the general-purpose output signal reset operation (executed with dedicated
input signal, etc.) and for the reset pattern when the “CIr” instruction is executed.

The settings are [OFF], [ON] and [Hold]. A list of general-purpose output reset parameters related to the
2F-DQ535-TSN card is given below.

Table 4-5 List of output signal reset pattern parameters (No. 6000 to 8047)

Parameter Start End Parameter Start End
name number | number name number | number
ORST6000 6000 6031 ORST7024 7024 7055
ORST6032 6032 6063 ORST7056 7056 7087
ORST6064 6064 6095 ORST7088 7088 7119
ORST6096 6096 6127 ORST7120 7120 7151
ORST6128 6128 6159 ORST7152 7152 7183
ORST6160 6160 6191 ORST7184 7184 7215
ORST6192 6192 6223 ORST7216 7216 7247
ORST6224 6224 6255 ORST7248 7248 7279
ORST6256 6256 6287 ORST7280 7280 7311
ORST6288 6288 6319 ORST7312 7312 7343
ORST6320 6320 6351 ORST7344 7344 7375
ORST6352 6352 6383 ORST7376 7376 7407
ORST6384 6384 6415 ORST7408 7408 7439
ORST6416 6416 6447 ORST7440 7440 7471
ORST6448 6448 6479 ORST7472 7472 7503
ORST6480 6480 6511 ORST7504 7504 7535
ORST6512 6512 6543 ORST7536 7536 7567
ORST6544 6544 6575 ORST7568 7568 7599
ORST6576 6576 6607 ORST7600 7600 7631
ORST6608 6608 6639 ORST7632 7632 7663
ORST6640 6640 6671 ORST7664 7664 7695
ORST6672 6672 6703 ORST7696 7696 7727
ORST6704 6704 6735 ORST7728 7728 7759
ORST6736 6736 6767 ORST7760 7760 7791
ORST6768 6768 6799 ORST7792 7792 7823
ORST6800 6800 6831 ORST7824 7824 7855
ORST6832 6832 6863 ORST7856 7856 7887
ORST6864 6864 6895 ORST7888 7888 7919
ORST6896 6896 6927 ORST7920 7920 7951
ORST6928 6928 6959 ORST7952 7952 7983
ORST6960 6960 6991 ORST7984 7984 8015
ORST6992 6992 7023 ORST8016 8016 8047

Parameter ORST0 000 has the initial value "00000000, 00000000, 00000000, 00000000". [OFF], [ON]
and [HOLD] can be set for 32 bits using "0", "1" and ™". The start number is assigned from the left side
for 32-bit data in 4 elements of 8 bits each.

For example, if ORST6000 = "*0000001, 00000000, 11110000, 00000000" is set and the general-purpose
output signal is reset, the following state will result:

Output No. 6000: Holds state before output signal reset

Output No. 6007: ON

Output No. 6016 to 6019: ON

Output No. 6020 to 6031: OFF
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4.3.6. Specifications related to robot language D

The robot language (MELFA-BASIC V/VI) used with the 2F-DQ535-TSN card is explained below.

Table 4-6 List of system status variables used for data input/output

Item Type Function Read/Write
M_In Integer 1 Reads 1 bit of data from designated input signal Read
M_Out Integer 1 Writes 1 bit of data to designated output signal Write
M_Inb Integer 1 Reads 8 bits of data from designated input signal Read
M_Outb Integer 1 Writes 8 bits of data to designated output signal Write
M_Inw Integer 1 Reads 16 bits of data from designated input signal Read
M_Outw Integer 1 Writes 16 bits of data to designated output signal Write
M_In32 Integer 1 Reads 32 bits of data from designated input signal Read
M_Out32 Integer 1 Writes 32 bits of data to designated output signal Write
M_Din Integer 1 Reads word data (16-bit integer) from designated input | Read
register

M_DOut Integer 1 | Writes word data (16-bit integer) to designated output | Write
register

M_Din32 Integer 1 Reads double-word data (32-bit integer) from Read
designated input register

M_DOut32 | Integer 1 Writes double-word data (32-bit integer) from Write
designated output register

040 Inconsistency of input/output data ¢ 40

If data read/write is started with the robot program before the master stations finishes data
transmission, data inconsistency (state in which robot controller’s input/output data is not consistent
with master station side’s input/output data) will occur. For example, if an application which
continuously writes data to the same output address is written, in actual cases only the value written
last may be notified to the partner. The following is an example of data inconsistency which occurs if
data reading is executed from the robot controller while transmitting data from the master station to
the buffer memory.

Example of input data inconsistency
2F-DQ535-TSN interface

Robot controller Buffer memory Master station
1 0 T I e 1 0|
] 2 , B 1 0 0 3
B A ‘aun 3 A ST 5 1
__________ o ¢ 1 N (I S RN s N N
Read ' During data '

. transmission

| " | Area in which data transmission and update from master station are complete
I:] Area in which data transmission and update from master station are incomplete

To prevent data inconsistency, the following type of data read/write interlock must be provided in the
application (robot program or PLC ladder). An example of using the interlock when sending one-word data
from the master station to the robot is given.
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S—

Table 4-7 Example of assigning master station and robot I/O signals

Meaning Master station (*1) Robot
Data send/receive area Data send area Input 6000 to 6015
PLC data write complete flag WRTFLG Input No. 6016
Robot data read complete flag RDFLG Output No. 6020

(*1) Names are given to the master station 1/0 signal assignments for
convenience. In actual use, refer to the master station instruction manual
and make arbitrary assignments of the 1/O signals.

Master station Robot

s D) | sm )

y

1-word data outpuut write
(Data send)

y
Write WRTFLG = 1 —

Is input No.
6016 =17

6000 to 6015 input read
(Data receive)

Y
— ’ Write output No. 6020 = 1 ‘

Is input No.
6016 = 0?

— ’ Write output No. 6020 = 0 ‘

e ) (e )

Figure 4-2 Example of using interlock

An example of the robot program corresponding to Figure 4-2 flow chart is given below. Refer to the
instruction manual for the device in use for details on the master station side programs (ladder, etc.).

*Loop1: If M_In(6016) = 0 Then *Loop1
Mdata = M_InW(6000)

M_Out(6020) = 1

*Loop2: If M_In(6016) = 1 Then *Loop2
M_Out(6016) =0
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5. CC-Link IE Field MODULE AND 2F-DQ535 CARD
SPECIFICATIONS

5.1. Specifications list
The specifications which apply when the CC-Link IE Field module is mounted on the 2F-DQ535 card are

shown below.

Table 5-1 2F-DQ535 card specifications

installed at the same time

Item Specification Remarks
Network base interface card board model 2F-DQ535
Mountable expansion option slot Slot 2
Number of network base cards that can be 1 card (1)

Coexistence with other fieldbus options (CC-
Link/PROFIBUS/DeviceNet)

Not possible (*2)

Parallel 1/0O interface card
(TZ368/TZ378) can coexist.

Transmission

specifications

Media access method CSMA/CD

Modulation method Base band

Transmission path Star type, line type, A switching hub is required
style or ring type for the star type.

Transmission speed

1Gbps (1000BASE-T)

Transmission medium

Twisted pair cable

1000BASE-T standard-
compliant Ethernet cable:
Category 5e or higher,
(double shielded / STP)
straight cable

Connector
specifications

Shielded RJ45 connector
compatible with ANSI/TIA/EIA-
568-B (Category 5e)

Transmission

100m (compatible with

distance ANSI/TIA/EIA-568-B (Category Machine cable length
5e))

Maximum number of 239

networks

Number of connected 121 units This product is only

nodes per network

(master station: 1, slave
station: 120)

compatible with intelligent
devices

Communication
function

Cyclic communication

Yes

Number of I/O
communication points

Send

Signal: Maximum 2048 points
Register: Maximum 512 points

per robot controller

Receive

Signal: Maximum 2048 points
Register: Maximum 512 points

Start I/0O number of robot controller

Address 6000 and later

I/O registers can be
assigned.

MELFA BASIC VI

I/O signal access

M_In/M_InB/M_InW/M_In32
M_Out/M_OutB/M_Outw/
M_Out32/M_DIn/M_DOut/M_Di
n32/M_DOut32

Used as general I/O or
assigned as dedicated 1/0

RT ToolBox3

Option information
read

Yes
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(*1) The 2F-DQ535 card can only be mounted in slot 2.
(*2) An error will occur if CC-Link/PROFIBUS/DeviceNet coexists. (Error 6111)

5.2. List of robot parameters

Table 5-2 List of robot parameters related to CC-Link IE Field

Parameter Initial Setting

Unit
name value range

Explanation

STOP2 -1,-1 -1/ -
6000 to 8047

Parameter which sets a dedicated input signal
number for stopping the robot program.

(Parameter "STOP" is fixed to "0", so "STOP2" is
used with the 2F-DQ535 card to define a stop signal
from an external source.)

ORST6000
ORST6032

00000000,
00000000,
: 00000000,
ORST8016 | 00000000

0/1/* -

Set the output transmission data used in the 2F-
DQ535 card when resetting the signal output.
For details on the setting, refer to " 5.3.5 Output
signal reset pattern ".

CFNNWNO |1 1to 239 -

Set the network number.

CFNNDID 1 110120 -

Set the station number.

CFNINB 16 0 to 256 Byte

Set the data size in bytes for the input signals (bit
devices).

As 8 bits equal to 1 byte, the maximum data size for
the input signals is 2048 bits, which equal to 256
bytes. Set a value in multiples of two.

CFNOTB 16 0 to 256 Byte

Set the data size in bytes for the output signals (bit
devices).

As 8 bits equal to 1 byte, the maximum data size for
the output signals is 2048 bits, which equal to 256
bytes. Set a value in multiples of two.

CFNDIN 64 0to 512 Word

Set the data size for the input registers (word
devices).

As 1 word requires 2 bytes, the maximum data size
for the input registers is 512 words. Set a value in
multiples of eight.

CFNDOT 64 0to 512 Word

Set the data size for the output registers (word
devices).

As 1 word requires 2 bytes, the maximum data size
for the output registers is 512 words. Set a value in
multiples of eight.

~/N\CAUTION

After changing the above parameters, power off the controller.

To reflect the changed parameters, always power off the controller.
Otherwise the changed parameters are not reflected.
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5.3. Robot controller I/O signals m

The maximum data size of I/O signals (bit devices) handled in the robot controller is 2048 bits starting at
address 6000 through 8047 for both input and output regardless of the CC-Link IE Field node or station
number. The maximum data size of 1/O registers (word devices) is 512 words starting at address 6000
through 6511.

The setting ranges of the 1/0 signals and 1/O registers are limited for both input and output.
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5.3.1. /O signal number map (CC-Link IE Field)

For the data size of the I/O signals (bit devices), set the number of bytes (1 byte = 8 bits) in the parameter
for both input and output.
Set the data size from 2 to 256 bytes (1 byte is equal to 8 bits).

Table 5-3 CC-Link IE Field signal number (bit device) table

] ] 6

= « | Number = o | Number = ¢ [ Number

SE | of Start End SE| of |start End SE| of |start End

§ < | points § < | points § <2 | points

z z z
0 0 - to - 86 688 6000 to 6687 172 1376 6000 to 7375
2 16 6000 to 6015 88 704 6000 to 6703 174 1392 6000 to 7391
4 32 6000 to 6031 90 720 6000 to 6719 176 1408 6000 to 7407
6 48 6000 to 6047 92 736 6000 to 6735 178 1424 6000 to 7423
8 64 6000 to 6063 94 752 6000 to 6751 180 1440 6000 to 7439
10 80 6000 to 6079 96 768 6000 to 6767 182 1456 6000 to 7455
12 96 6000 to 6095 98 784 6000 to 6783 184 1472 6000 to 7471
14 112 6000 to 6111 100 800 6000 to 6799 186 1488 6000 to 7487
16 256 6000 to 6127 102 816 6000 to 6815 188 1504 6000 to 7503
18 144 6000 to 6143 104 832 6000 to 6831 190 1520 6000 to 7519
20 160 6000 to 6159 106 848 6000 to 6847 192 1536 6000 to 7535
22 176 6000 to 6175 108 864 6000 to 6863 194 1552 6000 to 7551
24 192 6000 to 6191 110 880 6000 to 6879 196 1568 6000 to 7567
26 208 6000 to 6207 112 896 6000 to 6895 198 1584 6000 to 7583
28 224 6000 to 6223 114 912 6000 to 6911 200 1600 6000 to 7599
30 240 6000 to 6239 116 928 6000 to 6927 202 1616 6000 to 7615
32 256 6000 to 6255 118 944 6000 to 6943 204 1632 6000 to 7631
34 272 6000 to 6271 120 960 6000 to 6959 206 1648 6000 to 7647
36 288 6000 to 6287 122 976 6000 to 6975 208 1664 6000 to 7663
38 304 6000 to 6303 124 992 6000 to 6991 210 1680 6000 to 7679
40 320 6000 to 6319 126 1008 6000 to 7007 212 1696 6000 to 7695
42 336 6000 to 6335 128 1024 6000 to 7023 214 1712 6000 to 7711
44 352 6000 to 6351 130 1040 6000 to 7039 216 1728 6000 to 7727
46 368 6000 to 6367 132 1056 6000 to 7055 218 1744 6000 to 7743
48 384 6000 to 6383 134 1072 6000 to 7071 220 1760 6000 to 7759
50 400 6000 to 6399 136 1088 6000 to 7087 222 1776 6000 to 7775
52 416 6000 to 6415 138 1104 6000 to 7103 224 1792 6000 to 7791
54 432 6000 to 6431 140 1120 6000 to 7119 226 1808 6000 to 7807
56 448 6000 to 6447 142 1136 6000 to 7135 228 1824 6000 to 7823
58 464 6000 to 6463 144 1152 6000 to 7151 230 1840 6000 to 7839
60 480 6000 to 6479 146 1168 6000 to 7167 232 1856 6000 to 7855
62 496 6000 to 6495 148 1184 6000 to 7183 234 1872 6000 to 7871
64 512 6000 to 6511 150 1200 6000 to 7199 236 1888 6000 to 7887
66 528 6000 to 6527 152 1216 6000 to 7215 238 1904 6000 to 7903
68 544 6000 to 6543 154 1232 6000 to 7231 240 1920 6000 to 7919
70 560 6000 to 6559 156 1248 6000 to 7247 242 1936 6000 to 7935
72 576 6000 to 6575 158 1264 6000 to 7263 244 1952 6000 to 7951
74 592 6000 to 6591 160 1280 6000 to 7279 246 1968 6000 to 7967
76 608 6000 to 6607 162 1296 6000 to 7295 248 1984 6000 to 7983
78 624 6000 to 6623 164 1312 6000 to 7311 250 6000 6000 to 7999
80 640 6000 to 6639 166 1328 6000 to 7327 252 2016 6000 to 8015
82 656 6000 to 6655 168 1344 6000 to 7343 254 2032 6000 to 8031
84 672 6000 to 6671 170 1360 6000 to 7359 256 2048 6000 to 8047
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5.3.2. /O register number map (CC-Link |IE Field)

The data size for the input and output of I/O registers (word device) can be changed with the parameters.
It can be set from 8 to 512 words.

Table 5-4 CC-Link IE Field registers number (word device) table

5 Number 5 Number 5 Number

33 of 33 of 33 of

-g % points Start End -g % points Start End -g % points Start End
3 (words) 3 (words) 3 (words)

0 0 - to - 352 176 6000 to 6175 704 352 6000 to 6351

16 8 6000 to 6007 368 184 6000 to 6183 720 360 6000 to 6359
32 16 6000 to 6015 384 192 6000 to 6191 736 368 6000 to 6367
48 24 6000 to 6023 400 200 6000 to 6199 752 376 6000 to 6375
64 32 6000 to 6031 416 208 6000 to 6207 768 384 6000 to 6383
80 40 6000 to 6039 432 216 6000 to 6215 784 392 6000 to 6391
96 48 6000 to 6047 448 224 6000 to 6223 800 400 6000 to 6399
112 56 6000 to 6055 464 232 6000 to 6231 816 408 6000 to 6407
128 64 6000 to 6063 480 240 6000 to 6239 832 416 6000 to 6415
144 72 6000 to 6071 496 248 6000 to 6247 848 424 6000 to 6423
160 80 6000 to 6079 512 256 6000 to 6255 864 432 6000 to 6431
176 88 6000 to 6087 528 264 6000 to 6263 880 440 6000 to 6439
192 96 6000 to 6095 544 272 6000 to 6271 896 448 6000 to 6447
208 104 6000 to 6103 560 280 6000 to 6279 912 456 6000 to 6455
224 112 6000 to 6111 576 288 6000 to 6287 928 464 6000 to 6463
240 120 6000 to 6119 592 296 6000 to 6295 944 472 6000 to 6471
256 128 6000 to 6127 608 304 6000 to 6303 960 480 6000 to 6479
272 136 6000 to 6135 624 312 6000 to 6311 976 488 6000 to 6487
288 144 6000 to 6143 640 320 6000 to 6319 992 496 6000 to 6495
304 152 6000 to 6151 656 328 6000 to 6327 1008 504 6000 to 6503
320 160 6000 to 6159 672 336 6000 to 6335 1024 512 6000 to 6511
336 168 6000 to 6167 688 344 6000 to 6343
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5.3.3. Flow of I/O signal m

The mapping for the master and slave signals is shown below.

Master Robot 1 Robot 2
(PLC)
—— ™
Output area Input signal (bit device)
(for robot 1) |1 Input register (word device)

Max. 256 bytes each
Input area Output signal (bit device)
(for robot 1) Output register (word device)

A\

Output area Input signal (bit device)
(for robot 2) P Input register (word device)

Input area Output signal (bit device)
(for robot 2) « Output register (word device)

Figure 5-1 Flow of I/O signal

5.3.4. Input/Output

Dedicated inputs and outputs can be used by assigning the signal numbers of the 2F-DQ535 card to the
dedicated I/O signal parameters. Refer to "6 External Input/Output Functions" in the separate "Instruction
Manual, Detailed Explanation of Functions and Operations" for details on using the dedicated inputs and
outputs.
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5.3.5. Output signal reset pattern

In the factory setting, all general-purpose output signals start at OFF (0). The status of the general-
purpose output signal at power ON can be changed by changing the following parameters. These
parameters are also used for the general-purpose output signal reset operation (executed with dedicated
input signal, etc.) and for the reset pattern when the “Clr” instruction is executed.

The settings are [OFF], [ON] and [Hold]. A list of general-purpose output reset parameters related to the
2F-DQ535 card is given below.

Table 5-5 List of output signal reset pattern parameters (No. 6000 to 8047)

Parameter Start End Parameter Start End
name number | number name number | number
ORST6000 6000 6031 ORST7024 7024 7055
ORST6032 6032 6063 ORST7056 7056 7087
ORST6064 6064 6095 ORST7088 7088 7119
ORST6096 6096 6127 ORST7120 7120 7151
ORST6128 6128 6159 ORST7152 7152 7183
ORST6160 6160 6191 ORST7184 7184 7215
ORST6192 6192 6223 ORST7216 7216 7247
ORST6224 6224 6255 ORST7248 7248 7279
ORST6256 6256 6287 ORST7280 7280 7311
ORST6288 6288 6319 ORST7312 7312 7343
ORST6320 6320 6351 ORST7344 7344 7375
ORST6352 6352 6383 ORST7376 7376 7407
ORST6384 6384 6415 ORST7408 7408 7439
ORST6416 6416 6447 ORST7440 7440 7471
ORST6448 6448 6479 ORST7472 7472 7503
ORST6480 6480 6511 ORST7504 7504 7535
ORST6512 6512 6543 ORST7536 7536 7567
ORST6544 6544 6575 ORST7568 7568 7599
ORST6576 6576 6607 ORST7600 7600 7631
ORST6608 6608 6639 ORST7632 7632 7663
ORST6640 6640 6671 ORST7664 7664 7695
ORST6672 6672 6703 ORST7696 7696 7727
ORST6704 6704 6735 ORST7728 7728 7759
ORST6736 6736 6767 ORST7760 7760 7791
ORST6768 6768 6799 ORST7792 7792 7823
ORST6800 6800 6831 ORST7824 7824 7855
ORST6832 6832 6863 ORST7856 7856 7887
ORST6864 6864 6895 ORST7888 7888 7919
ORST6896 6896 6927 ORST7920 7920 7951
ORST6928 6928 6959 ORST7952 7952 7983
ORST6960 6960 6991 ORST7984 7984 8015
ORST6992 6992 7023 ORST8016 8016 8047

Parameter ORST0 000 has the initial value "00000000, 00000000, 00000000, 00000000". [OFF], [ON]
and [HOLD] can be set for 32 bits using "0", "1" and ™". The start number is assigned from the left side
for 32-bit data in 4 elements of 8 bits each.

For example, if ORST6000 = "*0000001, 00000000, 11110000, 00000000" is set and the general-purpose
output signal is reset, the following state will result:

Output No. 6000: Holds state before output signal reset

Output No. 6007: ON

Output No. 6016 to 6019: ON

Output No. 6020 to 6031: OFF
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5.3.6. Specifications related to robot language m

The robot language (MELFA-BASIC V/VI) used with the 2F-DQ535 card is explained below.

Table 5-6 List of system status variables used for data input/output

Item Type Function Read/Write
M_In Integer 1 Reads 1 bit of data from designated input signal Read
M_Out Integer 1 Writes 1 bit of data to designated output signal Write
M_Inb Integer 1 Reads 8 bits of data from designated input signal Read
M_Outb Integer 1 Writes 8 bits of data to designated output signal Write
M_Inw Integer 1 Reads 16 bits of data from designated input signal Read
M_Outw Integer 1 Writes 16 bits of data to designated output signal Write
M_In32 Integer 1 Reads 32 bits of data from designated input signal Read
M_Out32 Integer 1 Writes 32 bits of data to designated output signal Write
M_Din Integer 1 Reads word data (16-bit integer) from designated input | Read
register

M_DOut Integer 1 | Writes word data (16-bit integer) to designated output | Write
register

M_Din32 Integer 1 Reads double-word data (32-bit integer) from Read
designated input register

M_DOut32 | Integer 1 Writes double-word data (32-bit integer) from Write
designated output register

040 Inconsistency of input/output data ¢ 40

If data read/write is started with the robot program before the master stations finishes data
transmission, data inconsistency (state in which robot controller’s input/output data is not consistent
with master station side’s input/output data) will occur. For example, if an application which
continuously writes data to the same output address is written, in actual cases only the value written
last may be notified to the partner. The following is an example of data inconsistency which occurs if
data reading is executed from the robot controller while transmitting data from the master station to
the buffer memory.

Example of input data inconsistency
2F-DQ535 interface

Robot controller Buffer memory Master station
3 2 , 0 11 30 Y 3 2
B A ¢ B [] ST 5 [
_________ b ¢ | N Lo ¢ | N7 6 |
Read v During data v |
. transmission

D]I[II[[[H : Area in which data transmission and update from master station are complete
I:l : Area in which data transmission and update from master station are incomplete

To prevent data inconsistency, the following type of data read/write interlock must be provided in the
application (robot program or PLC ladder). An example of using the interlock when sending one-word data
from the master station to the robot is given.
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Table 5-7 Example of assigning master station and robot I/O signals

Meaning Master station (*1) Robot
Data send/receive area Data send area Input 6000 to 6015
PLC data write complete flag WRTFLG Input No. 6016
Robot data read complete flag RDFLG Output No. 6020

(*1) Names are given to the master station 1/O signal assignments for
convenience. In actual use, refer to the master station instruction manual and
make arbitrary assignments of the 1/O signals.

Master station Robot

s D) | sm )

y

1-word data outpuut write
(Data send)

y
Write WRTFLG = 1 —

Is input No.
6016 =17

6000 to 6015 input read
(Data receive)

Y
— ’ Write output No. 6020 = 1 ‘

Is input No.
6016 = 0?

— ’ Write output No. 6020 = 0 ‘

e ) (e )

Figure 5-2 Example of using interlock

An example of the robot program corresponding to Figure 4-2 flow chart is given below. Refer to the
instruction manual for the device in use for details on the master station side programs (ladder, etc.).

*Loop1: If M_In(6016) = 0 Then *Loop1
Mdata = M_InW(6000)

M_Out(6020) = 1

*Loop2: If M_In(6016) = 1 Then *Loop2
M_Out(6016) =0
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6. EtherCAT MODULE AND 2F-DQ535-EC CARD

SPECIFICATIONS

6.1. Specification list
The specifications which apply when the EtherCAT module is mounted on the 2F-DQ535-EC card are

shown below.

Table 6-1 2F-DQ535-EC card specifications

installed at the same time

Item Specification Remarks
Network base interface card board model 2F-DQ535
Mountable expansion option slot Slot 2
Number of network base cards that can be 1 card (*1)

Coexistence with other fieldbus options
(CC-Link/PROFIBUS/DeviceNet)

Not possible (*2)

Parallel 1/0 interface card
(TZ368/TZ378) can coexist.

Transmission
specifications

Media access method CSMA/CD Conform to |EEE 802.3
Modulation method Base band '
Transmission path style Star type, line type,

or ring type

Transmission speed

100Mbps (100BASE-TX)

Transmission medium

Twisted pair cable

Category 5/5e or higher,
(double shielded/STP)
straight cable

Connector specifications

RJ-45 connector x 2

Transmission distance Within 100 m Distance between nodes
Slave station identifier The value of parameter
setting range ECTDID is shown as
11065535 "Configured Station Alias"
to the master.
Communication | CoE Supported Can Open over EtherCAT
protocol EoE Ethernet over EtherCAT
FoE Not supported File access over EtherCAT
FSoE FailSafe over EtherCAT
Communication | Cyclic transmission However, PdoAssign,
function function Yes PdoConfig, and PdoUpload
are not supported.
Synchronization function Only the Free-run mode is
by the master No supported (DC is not
supported).
Number of Send [Specify the number of
communication stations: Max. 4] Select the number of
points per robot RX <256 (points) stations.
controller Receive RY < 256 (points) One station = 64 points

RWr < 128 (points)
RWw < 128 (points)

(I/O) or 32 points (register)

Start I/0O number of robot controller

Address 6000 and later

I/O registers can be
assigned.
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L

Item Specification Remarks
MELFA BASIC I/O signal access M_In/M_InB/M_InW/M_In32
VI M_Out/M_OutB/M_Outw/ Used as general I/O or

M_Out32/M_DIn/M_DOut/M_ | assigned as dedicated I/O
DIn32/M_DOut32

RT ToolBox3 Option information read Yes

(*1) The 2F-DQ535-EC card can only be mounted in slot 2.
(*2) An error will occur if CC-Link/PROFIBUS/DeviceNet coexists. (Error 6111)

6.2. List of robot parameters
Table 6-2 List of robot parameters related to EtherCAT n

Parameter Initial Setting Unit Explanation
name value range

ECTOCS 1 1to4 - Specifies the number of occupied stations as the
transmission size of the 1/O signal.
Input the value according to the desired 1/O signal
mapping.
For the relationship between the setting value and
mapping, refer to " 6.2.1 Robot controller 1/O signals "
described later.

ECTCLR 0 0,1 - Set the I/O status at the data link error.
0: Cleared
1: Held

ECTDID 1 110 65535 | - Set this parameter as an identifier when verifying this
slave station (CR800) on the master station side at the
communication start.
This value is shown as "Configured Station Alias" to the
master station.

~/N\CAUTION

After changing the above parameters, power off the controller.

To reflect the changed parameters, always power off the controller.
Otherwise the changed parameters are not reflected.
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6.2.1. Robot controller 1/0 signals

As shown below, RX, RY, RWr, and RWw data (*) of the master station correspond with the input and output
signals (6000 to Max. 6255) and input and output registers (6000 to Max. 6127) of the robot.

Bit device (RX, RY)

Word device (RWr, RWw)

Setting value of the Usable number of Start End Usable number of | Start End

number of occupied points points

stations (ECTOCS) (bit) (Word)
1 64 6000 6063 32 6000 6031
2 128 6000 6127 64 6000 6063
3 192 6000 6191 96 6000 6095
4 256 6000 6255 128 6000 6127

* Remote input RX: Data input in bit units from the slave station to the master station.

Remote output RY: Data output in bit units from the master station to the slave station.

Remote register RWr: Data input in 16-bit unit (1 word) from the slave station to the master station.
Remote register RWw: Data output in 16-bit unit (1 word) from the master station to the slave station.
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6.2.2. Flow of I/O signal

The CR800-D reflects its process data to the EtherCAT datagram for transferring RX, RW, RWr, and RWw

values to and from the master station.
(The start and end addresses of RX, RY, RWr, and RWr are common to each RC.)

Master Robot 1 Robot 2

(PLC)

] Output area
The size and offset (for robot 1)

depend on the 8
number of occupied Input area BL
“

stations. (for robot 1)

The mapping is performed for each robot on the master.

Input signal (bit device)
Input register (word device)

Output signal (bit device)
Output register (word device)

Output area
(for robot 2)

Input signal (bit device)
Input register (word device)

Input area
(for robot 2)

Output signal (bit device)
Output register (word device)

- J
<Reference>

Conforming to the EtherCAT standard, RX, RY, RWr, and RWw values are transferred to and from the

master station via PDO (Process Data Object).
The following table shows data mapping for the master and the slave.

Settin Value provided from the CR800-D (EtherCAT slave) (reference
of theg /O type and information for the master)
number address of the Entry name (character
RC values i
of valu PDO Mapping Entry string)
occupied Start |End | Start End Data Start End
stations format
1 RX 6000 | 6064 | 0x1600[1] 0x1600[8] 8 bits, RX (6000 to | RX (6056 to
unsigned | 6007) 6063)
RY 6000 | 6064 | 0x1a00[1] 0x1a00[8] 8 bits, RY (6000 to | RY (6056 to
unsigned | 6007) 6063)
RWr | 6000 | 6031 |0x1600[9] 0x1600[40] | 16 bits, | RWr (6000) RWr (6031)
unsigned
RWw | 6000 | 6031 | 0x1a00[9] 0x1a00[40] | 16 bits, | RWw (6000) | RWw (6031)
unsigned
2 RX 6000 |6127 | 0x1600[1] 0x1600[16] | 8 bits, RX (6000to |RX (6120 to
unsigned | 6127) 6127)
RY 6000 | 6127 | 0x1a00[1] 0x1a00[16] | 8 bits, RY (6000to | RY (6120 to
unsigned | 6127) 6127)
RWr | 6000 |6063 |0x1600[17] | 0x1600[80] | 16 bits, | RWr (6000) RWr (6063)
unsigned
RWw | 6000 | 6063 |0x1a00[17] | 0x1a00[80] | 16 bits, | RWw (6000) | RWw (6063)
unsigned
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Settin Value provided from the CR800-D (EtherCAT slave) (reference
of theg /O type and information for the master)
number address of the Entry name (character
RC values i
of valu PDO Mapping Entry string)
occupied Start |End | Start End Data Start End
stations format
3 RX 6000 | 6191 | 0x1600[1] 0x1600[24] | 8 bits, RX (6000to | RX (6184 to
unsigned | 6007) 6191)
RY 6000 |6191 | 0x1a00[1] 0x1a00[24] | 8 bits, RY (6000to |RY (6184 to
unsigned | 6007) 6191)
RWr | 6000 | 6095 |0x1600[25] | 0x1600[120] | 16 bits, | RWr (6000) RWr (6095)
unsigned
RWw | 6000 | 6095 |0x1a00[25] | 0x1a00[120] | 16 bits, | RWw (6000) | RWw (6095)
unsigned
4 RX 6000 | 6255 | 0x1600[1] 0x1600[32] | 8 bits, RX (6000to | RX (6248 to
unsigned | 6007) 6255)
RY 6000 | 6255 | 0x1a00[1] 0x1a00[32] | 8 bits, RY (6000 to | RY (6248 to
unsigned | 6007) 6255)
RWr | 6000 |6127 |0x1600[33] | 0x1600[160] | 16 bits, | RWr (6000) RWr (6127)
unsigned
RWw | 6000 |6127 | 0x1a00[33] | 0x1a00[160] | 16 bits, | RWw (6000) |RWw (6127)
unsigned

-Note on notation of PDO: The value (integer) in brackets indicates the sub-index.

- To use the process data (RX, RY, RWr, and RWw) of the CR800-D, each data is mapped (associated) with

each variable in the PLC.

The character string of the entry name is used as the display item of PDO Mapping Entry on the engineering

tool. (Described later.)

6.2.3. Output signal reset pattern

The operation is the same as the one when using CC-Link IE Field.
However, the range of signals is within the signal mapping range for EtherCAT.
(Refer to " 4.3.5 Output signal reset pattern ".)

6.2.4. Specifications related to robot language

As when CC-Link IE Field is used, the signals and register values can be read and written using the robot
language (MELFA-BASIC V/VI).

However, the range of signals is within the signal mapping range for EtherCAT.

(Refer to " 4.3.6 Specifications related to robot language ".)
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7. EtherNet/IP MODULE AND 2F-DQ535-EIP CARD

SPECIFICATIONS

7.1. Specification list
The specifications which apply when the EtherNet/IP module is mounted on the 2F-DQ535-EIP card are

shown below.

Table 7-1 2F-DQ535-EIP card specifications

installed at the same time

Item Specification Remarks
Network base interface card board model 2F-DQ535
Mountable slot expansion option slot Slot 2
Number of network base cards that can be 1 card (1)

Coexistence with other fieldbus options
(CC-Link/PROFIBUS/DeviceNet)

Not possible (*2)

Parallel 1/0 interface card
(TZ368/TZ378) can coexist.

Coexistence with Parallel I/O interface card Possible
Coexistence with MELFA Smart Plus card Possible
Combined use with CC-Link IE Field Basic Not possible
Transmission Media access method CSMA/CD
specifications Modulation method Base band
Transmission path style Star type, line type,
or ring type

Transmission speed

100Mbit/s (100BASE-TX)
10Mbit/s (10BASE-T)

100BASE-TX
recommended

Transmission medium

Twisted pair cable

Transmission distance

Within 100 m

Distance between switching
hub and node

No. of cascade
connections

No limit when

Communication

Cyclic transmission

function function Yes
Communication | Input instance 100
instance Output instance 150

Number of
communication
points per robot
controller

Send

Max. 2048 points

Max. 256 bytes

Receive

Max. 2048 points

Max. 256 bytes

Start I/O number of robot controller

Address 2000 and later

Overlapping with
PROFIBUS area
and DeviceNet area

MELFA BASIC | I/O signal access M_In/M_InB/M_In8/

\ M_InW/M_In16/M_In32
M_Out/M_OutB/M_Outs/ Handled asr general I/O
M_OutW/M_Out16/ area
M_Out32

RT ToolBox3 Option information read Yes

(*1) The 2F-DQ535-EIP card can only be mounted in slot 2.
(*2) An error will occur if CC-Link/PROFIBUS/DeviceNet coexists. (Error 6111)
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7.2. List of robot parameters

7.2 1. For the EtherNet/IP module

Table 7-2 List of robot parameters related to EtherNet/IP

Parameter Initial value Setting range Unit Explanation
name
STOP2 -1,-1 -1/ - Parameter which sets a dedicated input
2000 to 4047 signal number for stopping the robot
program.
(Parameter "STOP" is fixed to "0", so
"STOP2" is used with the 2F-DQ535-EIP
card to define a stop signal from an
external source.)
ORST2000 | 00000000, o/1/* - Set the output transmission data used in
ORST2032 | 00000000, the 2F-DQ535-EIP card when resetting
: 00000000, the signal output.
ORST4016 | 00000000 For details on the setting, referto " 7.3.4
Output signal reset pattern " for details.
EPSDLN 8 1 to 256 Byte Set the number of /O communication
transmission bytes used with EtherNet/IP.
EPRDLN 8 1 to 256 Byte Set the number of /O communication
reception bytes used with EtherNet/IP.
EPIP 192.168.0.200 | 0.0.0.0 Octet Specify the IP address for EtherNet/IP.
to .255.255 (*1)
EPMSK 255.255.255.0 | 0.0.0.0 to Octet Specify the subnet mask for EtherNet/IP.
255.255.255.255 (*1)
EPGW 192.168.0.254 | 0.0.0.0 to Octet Specify the Gateway IP address for
255.255.255.255 EtherNet/IP. (*1)

(*1) Set from Class Ato C.

~/\CAUTION

After changing the above parameters, power off the controller.

To reflect the changed parameters, always power off the controller.
Otherwise the changed parameters are not reflected.
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7.3. Robot controller I/O signals

The maximum data size of I/0 signals handled in the robot controller is 2048 points starting at address 2000
through 4047 for both input and output regardless of the node or station number.

7.3.1. /0 signal number map

The I/0O signal data size is set as the number of bytes with a parameter for input and for output. (Set from 1 to

256 bytes.)

Table 7-3 EtherNet/IP signal table

g @ Number g @ Number ; @ Number
Qg of Start End Qg of Start End 25 of Start End
§ = points § = points § 2 points
=z =z =z
0 0 - to - 41 328 2000 to 2327 82 656 2000 to 2655
1 8 2000 to 2007 42 336 2000 to 2335 83 664 2000 to 2663
2 16 2000 to 2015 43 344 2000 to 2343 84 672 2000 to 2671
3 24 2000 to 2023 44 352 2000 to 2351 85 680 2000 to 2679
4 32 2000 to 2031 45 360 2000 to 2359 86 688 2000 to 2687
5 40 2000 to 2039 46 368 2000 to 2367 87 696 2000 to 2695
6 48 2000 to 2047 47 376 2000 to 2375 88 704 2000 to 2703
7 56 2000 to 2055 48 384 2000 to 2383 89 712 2000 to 2711
8 64 2000 to 2063 49 392 2000 to 2391 90 720 2000 to 2719
9 72 2000 to 2071 50 400 2000 to 2399 91 728 2000 to 2727
10 80 2000 to 2079 51 408 2000 to 2407 92 736 2000 to 2735
11 88 2000 to 2087 52 416 2000 to 2415 93 744 2000 to 2743
12 96 2000 to 2095 53 424 2000 to 2423 94 752 2000 to 2751
13 104 2000 to 2103 54 432 2000 to 2431 95 760 2000 to 2759
14 112 2000 to 2111 55 440 2000 to 2439 96 768 2000 to 2767
15 120 2000 to 2119 56 448 2000 to 2447 97 776 2000 to 2775
16 256 2000 to 2127 57 456 2000 to 2455 98 784 2000 to 2783
17 136 2000 to 2135 58 464 2000 to 2463 99 792 2000 to 2791
18 144 2000 to 2143 59 472 2000 to 2471 100 800 2000 to 2799
19 152 2000 to 2151 60 480 2000 to 2479 101 808 2000 to 2807
20 160 2000 to 2159 61 488 2000 to 2487 102 816 2000 to 2815
21 168 2000 to 2167 62 496 2000 to 2495 103 824 2000 to 2823
22 176 2000 to 2175 63 504 2000 to 2503 104 832 2000 to 2831
23 184 2000 to 2183 64 512 2000 to 2511 105 840 2000 to 2839
24 192 2000 to 2191 65 520 2000 to 2519 106 848 2000 to 2847
25 200 2000 to 2199 66 528 2000 to 2527 107 856 2000 to 2855
26 208 2000 to 2207 67 536 2000 to 2535 108 864 2000 to 2863
27 216 2000 to 2215 68 544 2000 to 2543 109 872 2000 to 2871
28 224 2000 to 2223 69 552 2000 to 2551 110 880 2000 to 2879
29 232 2000 to 2231 70 560 2000 to 2559 11 888 2000 to 2887
30 240 2000 to 2239 71 568 2000 to 2567 112 896 2000 to 2895
31 248 2000 to 2247 72 576 2000 to 2575 113 904 2000 to 2903
32 256 2000 to 2255 73 584 2000 to 2583 114 912 2000 to 2911
33 264 2000 to 2263 74 592 2000 to 2591 115 920 2000 to 2919
34 272 2000 to 2271 75 600 2000 to 2599 116 928 2000 to 2927
35 280 2000 to 2279 76 608 2000 to 2607 117 936 2000 to 2935
36 288 2000 to 2287 77 616 2000 to 2615 118 944 2000 to 2943
37 296 2000 to 2295 78 624 2000 to 2623 119 952 2000 to 2951
38 304 2000 to 2303 79 632 2000 to 2631 120 960 2000 to 2959
39 312 2000 to 2311 80 640 2000 to 2639 121 968 2000 to 2967
40 320 2000 to 2319 81 648 2000 to 2647 122 976 2000 to 2975
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; @ Number g @ Number ; @ Number
25 of Start End 25 of Start End 25 of Start End
§ 2 | points § 2 points § 2 points
z z z
123 984 2000 to 2983 168 1344 2000 to 3343 213 1704 2000 to 3703
124 992 2000 to 2991 169 1352 2000 to 3351 214 1712 2000 to 3711
125 1000 2000 to 2999 170 1360 2000 to 3359 215 1720 2000 to 3719
126 1008 2000 to 3007 171 1368 2000 to 3367 216 1728 2000 to 3727
127 1016 2000 to 3015 172 1376 2000 to 3375 217 1736 2000 to 3735
128 1024 2000 to 3023 173 1384 2000 to 3383 218 1744 2000 to 3743
129 1032 2000 to 3031 174 1392 2000 to 3391 219 1752 2000 to 3751
130 1040 2000 to 3039 175 1400 2000 to 3399 220 1760 2000 to 3759
131 1048 2000 to 3047 176 1408 2000 to 3407 221 1768 2000 to 3767
132 1056 2000 to 3055 177 1416 2000 to 3415 222 1776 2000 to 3775
133 1064 2000 to 3063 178 1424 2000 to 3423 223 1784 2000 to 3783
134 1072 2000 to 3071 179 1432 2000 to 3431 224 1792 2000 to 3791
135 1080 2000 to 3079 180 1440 2000 to 3439 225 1800 2000 to 3799
136 1088 2000 to 3087 181 1448 2000 to 3447 226 1808 2000 to 3807
137 1096 2000 to 3095 182 1456 2000 to 3455 227 1816 2000 to 3815
138 1104 2000 to 3103 183 1464 2000 to 3463 228 1824 2000 to 3823
139 1112 2000 to 3111 184 1472 2000 to 3471 229 1832 2000 to 3831
140 1120 2000 to 3119 185 1480 2000 to 3479 230 1840 2000 to 3839
141 1128 2000 to 3127 186 1488 2000 to 3487 231 1848 2000 to 3847
142 1136 2000 to 3135 187 1496 2000 to 3495 232 1856 2000 to 3855
143 1144 2000 to 3143 188 1504 2000 to 3503 233 1864 2000 to 3863
144 1152 2000 to 3151 189 1512 2000 to 3511 234 1872 2000 to 3871
145 1160 2000 to 3159 190 1520 2000 to 3519 235 1880 2000 to 3879
146 1168 2000 to 3167 191 1528 2000 to 3527 236 1888 2000 to 3887
147 1176 2000 to 3175 192 1536 2000 to 3535 237 1896 2000 to 3895
148 1184 2000 to 3183 193 1544 2000 to 3543 238 1904 2000 to 3903
149 1192 2000 to 3191 194 1552 2000 to 3551 239 1912 2000 to 3911
150 1200 2000 to 3199 195 1560 2000 to 3559 240 1920 2000 to 3919
151 1208 2000 to 3207 196 1568 2000 to 3567 241 1928 2000 to 3927
152 1216 2000 to 3215 197 1576 2000 to 3575 242 1936 2000 to 3935
153 1224 2000 to 3223 198 1584 2000 to 3583 243 1944 2000 to 3943
154 1232 2000 to 3231 199 1592 2000 to 3591 244 1952 2000 to 3951
155 1240 2000 to 3239 200 1600 2000 to 3599 245 1960 2000 to 3959
156 1248 2000 to 3247 201 1608 2000 to 3607 246 1968 2000 to 3967
157 1256 2000 to 3255 202 1616 2000 to 3615 247 1976 2000 to 3975
158 1264 2000 to 3263 203 1624 2000 to 3623 248 1984 2000 to 3983
159 1272 2000 to 3271 204 1632 2000 to 3631 249 1992 2000 to 3991
160 1280 2000 to 3279 205 1640 2000 to 3639 250 2000 2000 to 3999
161 1288 2000 to 3287 206 1648 2000 to 3647 251 2008 2000 to 4007
162 1296 2000 to 3295 207 1656 2000 to 3655 252 2016 2000 to 4015
163 1304 2000 to 3303 208 1664 2000 to 3663 253 2024 2000 to 4023
164 1312 2000 to 3311 209 1672 2000 to 3671 254 2032 2000 to 4031
165 1320 2000 to 3319 210 1680 2000 to 3679 255 2040 2000 to 4039
166 1328 2000 to 3327 211 1688 2000 to 3687 256 2048 2000 to 4047
167 1336 2000 to 3335 212 1696 2000 to 3695
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7.3.2. Flow of I/O signal

The mapping for the master and slave signals is shown below.

Master

(PLC)
——
Output area
(for robot 1)

Max. 256 bytes each

Input area
(for robot 1)

Output area

(for robot 2)

Input area

(for robot 2) «

7.3.3. Input/Output

Figure 7-1 Flow of I/O signal

Robot 1 Robot 2
Robot input
Robot output
Robot input
Robot output

Dedicated inputs and outputs can be used by assigning the signal numbers of the 2F-DQ535-EIP card to the
dedicated 1/O signal parameters. Refer to "6 External Input/Output Functions" in the separate "Instruction
Manual, Detailed Explanation of Functions and Operations" for details on using the dedicated inputs and

outputs.

7-46 Robot controller I/O signals



7 EtherNet/IP MODULE AND 2F-DQ535-EIP CARD SPECIFICATIONS

7.3.4. Output signal reset pattern W

In the factory setting, all general-purpose output signals start at OFF (0). The status of the general-purpose
output signal at power ON can be changed by changing the following parameters. These parameters are
also used for the general-purpose output signal reset operation (executed with dedicated input signal, etc.)
and for the reset pattern when the "CIr" instruction is executed.

The settings are [OFF], [ON] and [Hold]. A list of general-purpose output reset parameters related to the 2F-
DQ535-EIP card is given below.

sable 7-4 List of output signal reset pattern parameters (No. 2000 to 4047)

Parameter Start End Parameter Start End
name number | number name number | number
ORST2000 2000 2031 ORST3024 3024 3055
ORST2032 2032 2063 ORST3056 3056 3087
ORST2064 2064 2095 ORST3088 3088 3119
ORST2096 2096 2127 ORST3120 3120 3151
ORST2128 2128 2159 ORST3152 3152 3183
ORST2160 2160 2191 ORST3184 3184 3215
ORST2192 2192 2223 ORST3216 3216 3247
ORST2224 2224 2255 ORST3248 3248 3279
ORST2256 2256 2287 ORST3280 3280 3311
ORST2288 2288 2319 ORST3312 3312 3343
ORST2320 2320 2351 ORST3344 3344 3375
ORST2352 2352 2383 ORST3376 3376 3407
ORST2384 2384 2415 ORST3408 3408 3439
ORST2416 2416 2447 ORST3440 3440 3471
ORST2448 2448 2479 ORST3472 3472 3503
ORST2480 2480 2511 ORST3504 3504 3535
ORST2512 2512 2543 ORST3536 3536 3567
ORST2544 2544 2575 ORST3568 3568 3599
ORST2576 2576 2607 ORST3600 3600 3631
ORST2608 2608 2639 ORST3632 3632 3663
ORST2640 2640 2671 ORST3664 3664 3695
ORST2672 2672 2703 ORST3696 3696 3727
ORST2704 2704 2735 ORST3728 3728 3759
ORST2736 2736 2767 ORST3760 3760 3791
ORST2768 2768 2799 ORST3792 3792 3823
ORST2800 2800 2831 ORST3824 3824 3855
ORST2832 2832 2863 ORST3856 3856 3887
ORST2864 2864 2895 ORST3888 3888 3919
ORST2896 2896 2927 ORST3920 3920 3951
ORST2928 2928 2959 ORST3952 3952 3983
ORST2960 2960 2991 ORST3984 3984 4015
ORST2992 2992 3023 ORST4016 4016 4047

Parameter ORSTOOOQOOQO has the initial value "00000000, 00000000, 00000000, 00000000". [OFF], [ON]
and [HOLD] can be set for 32 bits using "0", "1" and "*". The start number is assigned from the left side for

32-bit data in 4 elements of 8 bits each.

For example, if ORST2000 = "*0000001, 00000000, 11110000, 00000000" is set and the general-purpose
output signal is reset, the following state will result:Output No. 2007: ON
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Output No. 2000: Holds state before output signal reset
Output No. 2007: ON
Output 2016 to 2019: ON

Output 2020 to 2031: OFF

7.3.5. Specifications related to robot language
The robot language (MELFA-BASIC V/VI) used with the 2F-DQ535-EIP card is explained below.

Table 7-5 List of system status variables used for data input/output

Item Type Function Read/Write
M_In Integer 1 Reads 1 bit of data from designated input signal Read
M_Out Integer 1 Writes 1 bit of data to designated output signal Write
M_Inb Integer 1 Reads 8 bits of data from designated input signal Read
M_In8
M_Outb Integer 1 Writes 8 bits of data to designated output signal Write
M_Out8
M_Inw Integer 1 Reads 16 bits of data from designated input signal Read
M_In16
M_Outw Integer 1 Writes 16 bits of data to designated output signal Write
M_Out16
M _In32 Integer 1 Reads 32 bits of data from designated input signal Read
M_Out32 Integer 1 Writes 32 bits of data to designated output signal Write

040 Inconsistency of input/output data ¢ 40

If data read/write is started with the robot program before the master stations finishes data
transmission, data inconsistency (state in which robot controller’s input/output data is not consistent
with master station side’s input/output data) will occur. For example, if an application which
continuously writes data to the same output address is written, in actual cases only the value written
last may be notified to the partner. The following is an example of data inconsistency which occurs if
data reading is executed from the robot controller while transmitting data from the master station to
the buffer memory.

Example of input data inconsistency
2F-DQ535-EIP interface

Robot controller Buffer memory Master station
1 o0 1 \ T 8T — 1 ' 0 |
3 , N 1 T 3
3 A B A S T 5 ]
JENE S BN b ¢ AN S N .

Read ' During data '
: transmission

EI[I]I]:I] Area in which data transmission and update from master station are complete

I:] Area in which data transmission and update from master station are incomplete

To prevent data inconsistency, the following type of data read/write interlock must be provided in the
application (robot program or PLC ladder). An example of using the interlock when sending one-word data
from the master station to the robot is given.
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Table 7-6 Example of assigning master station and robot I/O signals

Meaning Master station (*1) Robot
Data send/receive area Data send area Input 2000 to 2015
PLC data write complete flag WRTFLG Input No. 2016
Robot data read complete flag RDFLG Output No. 2020

(*1) Names are given to the master station 1/0 signal assignments for
convenience. In actual use, refer to the master station instruction manual
and make arbitrary assignments of the 1/O signals.

Master station ! Robot

C Start ) < Start >

Y
1-word data outpuut write
(Data send)

|

Write WRTFLG = 1 —Ll -

Is input No.
2016=17

(Data receive)

Y
Is RDFLG =17? - ‘ Write output No. 2020 = 1

NO

|
|
|
:
|
! 2000 to 2015 input read
|
|
|
|
|
|

|
|
YES | Y
|
|
|

Is input No.
2016 = 07

|
|
|
Y :
|
NO | _ -
<—— | Wiite output No.2020 = 0 |

|
|
YES |

| Y
|
< End !
|

Write WRTFLG = 0 ‘ — -

)

Figure 7-2 Example of using interlock

An example of the robot program corresponding to Figure 6-2 flow chart is given below. Refer to the
instruction manual for the device in use for details on the master station side programs (ladder, etc.).

*Loop1: If M_In(2016) = 0 Then *Loop1
Mdata = M_InW(2000)

M_0Out(2020) = 1

*Loop2: If M_In(2016) = 1 Then *Loop2
M_Out(2016) =0
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8. PROFINET 10 MODULE AND 2F-DQ535-PN CARD
PROFINET10

SPECIFICATIONS

8.1. Specification list

The specifications which apply when the PROFINET 10 module is mounted on the 2F-DQ535-PN card

are shown below.

Table 8-1 2F-DQ535-PN card specifications

Item Specification Remarks
Network base interface card board model 2F-DQ535
Mountable expansion option slot Slot 2
Number of network base cards that can be %
) ) 1 card (*1)
installed at the same time
Coexistence with other fieldbus options Parallel I/O
(CC-Link/PROFIBUS/DeviceNet) Not possible (2) interface card
P (TZ368/TZ378)
can coexist.
Coexistence with Parallel I/O interface card Possible
Coexistence with MELFA Smart Plus card Possible
Combined use with CC-Link IE Field Basic Not possible
Transmission Media access method CSMA/CD
specifications Auto-MDI/MDI-X(*3) Yes
Modulation method Base band

Transmission path style

Star type or line type

Transmission speed

100Mbit/s (100BASE-TX)

Transmission medium

Twisted pair cable

Transmission distance

100 m

Distance between
switching hub
and node

No. of cascade
connections

No limit when
using switching hub

Communication
function

Cyclic communication

Yes

Number of I/O Send

Max. 2040 points

Max. 255 bytes

communication
points

per robot
controller

Receive

Max. 2040 points

Max. 255 bytes

Start I/O number of robot controller

Address 2000 and later

Overlapping with

PROFIBUS area,

DeviceNet area,
and EtherNet/IP area.

M_In/M_Inb/M_In8/M_Inw/ Handled as general
MELFA BASIC /O sianal access M_In16/M_In32 I/O area
VI 9 M_Out/M_Outb/M_Out8/M_Outw/

M_Out16/M_Out32
RT ToolBox3 Option information read Yes

(*1) The 2F-DQ535-EIP card can only be mounted in slot 2.
(*2) An error will occur if CC-Link/PROFIBUS/DeviceNet coexists. (Error 6111)
(*3) A function that automatically identifies straight/cross cable and configures the connection appropriately.
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8.2. List of robot parameters

PROFINET 10

Table 8-2 List of robot parameters related to EtherNet/IP

After changing the above parameters, power off the controller.

To reflect the changed parameters, always power off the controller.
Otherwise, the changed parameters are not reflected.

Parameter Initial . . .
Setting range Unit Explanation
name value
STOP2 -1,-1 -1/ - Parameter which sets a dedicated input signal
2000 to 4039 number for stopping the robot program.
(Parameter "STOP" is fixed to "0", so "STOP2" is
used with the 2F-DQ535-PN card to define a stop
signal from an external source.)
ORST2000 00000000, | O/1/* - Set the output transmission data used in the 2F-
ORST2032 00000000, DQ535 card when resetting the signal output.
: 00000000, For details on the setting, refer to " 8.3.4 Output
ORST4016 00000000 signal reset pattern" for details.
PNIOLN 16 8/16/32/64/128 | Byte Set the number of I/O communication
/255 transmission bytes used with PROFINET 10.
~/\CAUTION
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8.3. Robot controller I/O signals PROFINET 10

The maximum data size of I/O signals handled in the robot controller is 2040 points starting at address 2000
through 4039 for both input and output regardless of the PROFINET IO station.

8.3.1. 1/0O signal number map

The 1/0O signal data size is set as the number of bytes with a parameter for input and for output.
(Set 8, 16, 32, 64, 128, or 255 bytes.)

Table 8-3 PROFINET IO signal table

o
= N
-é % N“p'g::‘et?f Start End
4
8 64 20000 ~ 2063
16 256 2000 ~ 2127
32 256 2000 ~ 2255
64 512 2000 ~ 2511
128 1024 20000 ~ 3023
255 2040 2000 ~ 4039

8.3.2. Flow of I/O signal

The mapping for the master and slave signals is shown below.

Master Robot 1 Robot 2
(PLC)

T~
Output area | > Robot input
(for robot 1)

Input area
(forProbot N ¥ Robot output

Max. 256 bytes each

Output area J Robot input
(for robot 2)

Input area Robot output
(for robot 2) |1 P

Figure 8-1 Flow of I/O signal

8.3.3. Input/Output

Dedicated inputs and outputs can be used by assigning the signal numbers of the 2F-DQ535-PN card to the
dedicated 1/O signal parameters. Refer to "6 External Input/Output Functions" in the separate "Instruction
Manual, Detailed Explanation of Functions and Operations" for details on using the dedicated inputs and
outputs.
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PROFINET 10

In the factory setting, all general-purpose output signals start at OFF (0). The status of the general-purpose
output signal at power ON can be changed by changing the following parameters. These parameters are
also used for the general-purposepp output signal reset operation (executed with dedicated input signal, etc.)

and for the reset pattern when the "CIr" instruction is executed.

The settings are [OFF], [ON] and [Hold]. A list of general-purpose output reset parameters related to the 2F-
DQ535-PN card is given below.

Table 8-4 List of output signal reset pattern parameters

8.3.4. Output signal reset pattern

Parameter Start End Parameter Start End
name number number name number | number
ORST2000 2000 2031 ORST3024 3024 3055
ORST2032 2032 2063 ORST3056 3056 3087
ORST2064 2064 2095 ORST3088 3088 3119
ORST2096 2096 2127 ORST3120 3120 3151
ORST2128 2128 2159 ORST3152 3152 3183
ORST2160 2160 2191 ORST3184 3184 3215
ORST2192 2192 2223 ORST3216 3216 3247
ORST2224 2224 2255 ORST3248 3248 3279
ORST2256 2256 2287 ORST3280 3280 3311
ORST2288 2288 2319 ORST3312 3312 3343
ORST2320 2320 2351 ORST3344 3344 3375
ORST2352 2352 2383 ORST3376 3376 3407
ORST2384 2384 2415 ORST3408 3408 3439
ORST2416 2416 2447 ORST3440 3440 3471
ORST2448 2448 2479 ORST3472 3472 3503
ORST2480 2480 2511 ORST3504 3504 3535
ORST2512 2512 2543 ORST3536 3536 3567
ORST2544 2544 2575 ORST3568 3568 3599
ORST2576 2576 2607 ORST3600 3600 3631
ORST2608 2608 2639 ORST3632 3632 3663
ORST2640 2640 2671 ORST3664 3664 3695
ORST2672 2672 2703 ORST3696 3696 3727
ORST2704 2704 2735 ORST3728 3728 3759
ORST2736 2736 2767 ORST3760 3760 3791
ORST2768 2768 2799 ORST3792 3792 3823
ORST2800 2800 2831 ORST3824 3824 3855
ORST2832 2832 2863 ORST3856 3856 3887
ORST2864 2864 2895 ORST3888 3888 3919
ORST2896 2896 2927 ORST3920 3920 3951
ORST2928 2928 2959 ORST3952 3952 3983
ORST2960 2960 2991 ORST3984 3984 4015
ORST2992 2992 3023 ORST4016 4016 4047

Parameter ORSToooo has the initial value "00000000, 00000000, 00000000, 00000000". [OFF], [ON]
and [HOLD] can be set for 32 bits using "0", "1" and "*". The start number is assigned from the left side.

For example, if ORST2000 = "*0000001, 00000000, 11110000, 00000000" is set and the general-purpose
output signal is reset, the following state will result:
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Output No. 2000: Holds state before output signal reset
Output No. 2007: ON
Output 2016 to 2019: ON

8.3.5. Specifications related to robot language PROFINET 10

The robot language (MELFA-BASIC V/VI) used with the 2F-DQ535-PN card is explained below

Table 8-5 List of system status variables used for data input/output

Item Type Function Read/Write
M_In Integer 1 Reads 1 bit of data from designated input signal Read
M_Out Integer 1 Writes 1 bit of data to designated output signal Write
M_Inb Integer 1 Reads 8 bits of data from designated input signal Read
M_In8
M_Outb Integer 1 | Writes 8 bits of data to designated output signal Write
M_Out8
M_Inw Integer 1 Reads 16 bits of data from designated input signal Read
M_In16
M_Outw Integer 1 Writes 16 bits of data to designated output signal Write
M_Out16
M_In32 Integer 1 Reads 32 bits of data from designated input signal Read
M_Out32 Integer 1 Writes 32 bits of data to designated output signal Write

040 Inconsistency of input/output data ¢ 40

If data read/write is started with the robot program before the master stations finishes data
transmission, data inconsistency (state in which robot controller’s input/output data is not consistent
with master station side’s input/output data) will occur. For example, if an application which
continuously writes data to the same output address is written, in actual cases only the value written
last may be notified to the partner. The following is an example of data inconsistency which occurs if
data reading is executed from the robot controller while transmitting data from the master station to
the buffer memory.

Example of input data inconsistency
2F-DQ535-PN interface

Robot controller Buffer memory Master station
1 7 0| O NN N 0]
3 - kA [E2 110 A 3 z
i A ¢ B 4 S0 5 4
I BN G RV ) N N

Read : During data :
. transmission

EI[I]I]:I] Area in which data transmission and update from master station are complete

I:] Area in which data transmission and update from master station are incomplete

To prevent data inconsistency, the following type of data read/write interlock must be provided in the
application (robot program or PLC ladder). An example of using the interlock when sending one-word data
from the master station to the robot is given.
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Table 8-6 Example of assigning master station and robot I/O signals

Meaning Master station (*1) Robot
Data send/receive area Data send area Input 2000 to 2015
PLC data write complete flag WRTFLG Input No. 2016
Robot data read complete flag RDFLG Output No. 2020

(*1) Names are given to the master station 1/0 signal assignments for
convenience. In actual use, refer to the master station instruction manual
and make arbitrary assignments of the 1/O signals.

Master station ! Robot

C Start ) < Start >

Y
1-word data outpuut write
(Data send)

|

Write WRTFLG = 1 —Ll -

Is input No.
2016=17

(Data receive)

Y
Is RDFLG =17? - ‘ Write output No. 2020 = 1

NO

|
|
|
:
|
! 2000 to 2015 input read
|
|
|
|
|
|

|
|
YES | Y
|
|
|

Is input No.
2016 = 07

|
|
|
Y :
|
NO | _ -
<—— | Wiite output No.2020 = 0 |

|
|
YES |

| Y
|
< End !
|

Write WRTFLG = 0 ‘ — -

)

Figure 8-2 Example of using interlock

An example of the robot program corresponding to Figure 7-2 flow chart is given below. Refer to the
instruction manual for the device in use for details on the master station side programs (ladder, etc.).

*Loop1: If M_In(2016) = 0 Then *Loop1
Mdata = M_InW(2000)

M_Out(2020) = 1

*Loop2: If M_In(2016) = 1 Then *Loop2
M_Out(2016) =0

Robot controller I/O signals  8-55




9 ITEMS TO BE CHECKED BEFORE USING THIS PRODUCT

9. ITEMS TO BE CHECKED BEFORE USING THIS
PRODUCT

9.1. Checking the Product

The product you purchased consists of the following items as standard.
Please check the items.

Table 9-1 List of the standard items in the product (CC-Link IE TSN)

No. Name Model Quantity

(1) | Network base card 2F-DQ535 1

(2) | Module fixing parts - 1 set
(module mount, screws)

(3) | Ferrite core E04SR301334 2

Note1) The numbers in the table correspond with the numbers in the following figure.
Note2) ltems 1 to 3 come assembled as one unit.

Figure 9-1 Iltems contained in the delivered product (CC-Link IE TSN)

CAUTION:

Install the included ferrite cores to the both sides of the CC-Link IE TSN cable.

Put the cable through the ferrite core twice and install the ferrite core within 300 mm of the connection
terminal.

For details, refer to the figure below or " 11.2.1 For the CC-Link IE TSN module ".

If the product is used in an environment that is easily affected by noise, installing a noise filter to the power
supply of the programmable controller is recommended.

] )

Within 300 mm

Figure 9-2 Ferrite core installation position (CC-Link IE TSN)
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The product you purchased consists of the following items as standard. m
Please check the items.

Table 9-2 List of the standard items in the product (CC-Link IE Field)

No. Name Model Quantity

(1) | Network base card 2F-DQ535 1

(2) | Module fixing parts - 1 set
(module mount, screws)

Note) The numbers in the table correspond with the numbers in the following figure.
(1 fr—" 2)
w'@ op

o —
— S
oo | (57 )
PN L <«
o o
© q

= o B ol
pi

}Wﬂ Emomine

Figure 9-3 Iltems contained in the delivered product (CC-Link IE Field)
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The product you purchased consists of the following items as standard.
Please check the items.

Table 9-3 List of the standard items in the product (EtherCAT)

No. Name Model Quantity

(1) | Network base card 2F-DQ535 1

(2) | Module fixing parts - 1 set
(module mount, screws)

(3) | Ferrite core E04SR301334 2

Note) The numbers in the table correspond with the numbers in the following figure.

(1) (3)

Figure 9-4 Iltems contained in the delivered product (EtherCAT)

CAUTION:
Install the included ferrite cores to the both sides of the EtherCAT cable.

Put the cable through the ferrite core twice and install the ferrite core within 300 mm of the connection
terminal.

For details, refer to the figure below or " 11.2.3 For the EtherCAT module ".
If the product is used in an environment that is easily affected by noise, installing a noise filter to the power
supply of the programmable controller is recommended.

3 ,

Within 300 mm

Figure 9-5 Ferrite core installation position (EtherCAT)
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The product you purchased consists of the following items as standard. Etner“etlll'
Please check the items.

Table 9-4 List of the standard items in the product (EtherNet/IP)

No. Name Model Quantity

(1) | Network base card 2F-DQ535 1

(2) | Module fixing parts - 1 set
(Module mount and screws)

(3) | Ferrite core E04SR301334 2

Note1) The numbers in the table correspond with the numbers in the following figure.

(1) {":T @ 3)

ap
° Fpmnman EE @ <&
0
o
5T

o

- o q

W o El o J

£ - 0|
'\\L SO0 J:‘{l’_‘{/y

Figure 9-6 Iltems contained in the delivered product (EtherNet/IP)

CAUTION:

Install the included ferrite cores to the both sides of the Ethernet cable.

Put the cable through the ferrite core twice and install the ferrite core within 300 mm of the connection
terminal.

For details, refer to the figure below or "11.2.4 For the EtherNet/IP module".
If the product is used in an environment that is easily affected by noise, installing a noise filter on the
power supply of the programmable controller is recommended.

3 |

Within 300 mm

Figure 9-7 Ferrite core installation position (EtherNet/IP)
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The product you purchased consists of the following items as standard. PB“H"ET In
Please check the items.

Table 9-5 List of the standard items in the product (PROFINET 10)

No. Name Model Quantity

(1) | Network base card 2F-DQ535 1

(2) | Module fixing parts - 1 set
(Module mount and screws)

(3) | Ferrite core E04SR301334 2

Note1) The numbers in the table correspond with the numbers in the following figure.

(1) T:T (2) (3)

o Tmomomoy

37

Figure 9-8 Iltems contained in the delivered product (PROFINET I0)

CAUTION:
Install the included ferrite cores to the both sides of the Ethernet cable.

Put the cable through the ferrite core twice and install the ferrite core within 300 mm of the connection
terminal.

For details, refer to the figure below or "11.2.5 For the PROFINET 10 module".
If the product is used in an environment that is easily affected by noise, installing a noise filter on the
power supply of the programmable controller is recommended.

. )

Within 300 mm

Figure 9-9 Ferrite core installation position (PROFINET 10)

9-60 Checking the Product




9 ITEMS TO BE CHECKED BEFORE USING THIS PRODUCT

9.2. Devices to be Prepared by the Customer

The devices which must be prepared by the customer to use the card are listed below.

CC-LNKIETSN

Table 9-6 Devices to be prepared by the customer (CC-Link IE TSN)

Device to be prepared

Precautions

Master station

Master station compatible with CC-Link IE TSN

Anybus CompactCom
40 module *1)

Anybus-CC CC-Link IE TSN module (AB6714-C-106)

Ethernet cable

Must conform to all necessary standards. Category 5e (CAT 5e) or higher.

A shielded cable is recommended in noise environment.

Industrial switching hub
(CC-Link IE TSN Class
B compatible)

When connecting to a star type, use the industrial switching hub (CC-Link
IE TSN Class B compatible).

Hex-lobe (Torx)

Screwdriver for module fixing screws.

screwdriver Prepare a T-10 screwdriver.
Cross-point Used for card handle fixing screws. Prepare M3 screws.
screwdriver

*1) Only the Anybus CompactCom 40 module (M40, without housing) is supported..

Table 9-7 Devices to be prepared by the customer (CC-Link IE Field/EtherCAT)

Device to be prepared

CC-Link IE Field EtherCAT

Master station

Master station compatible with CC-
Link IE Field

Master station compatible with
EtherCAT

Anybus CompactCom
40 module *1)

Anybus-CC CC-Link IE Field
module (AB6709-C-118)

Anybus-CC EtherCAT module
(AB6707-E-224)

Ethernet cable

Must conform to all necessary standards. Category 5e (CAT 5e) or higher.

A shielded cable is recommended in noise environment.

Switching hub

Always use a switching hub when No restrictions.

using the 1/O signal function.

Hex-lobe (Torx)

Driver for module fixing part screws.

screwdriver Prepare a size "T-10" screwdriver.
Cross-point Used for card handle fixing screws. Prepare M3 screws.
screwdriver

*1) Only the Anybus CompactCom 40 module (M40, without housing) is supported.

Devices to be Prepared by the Customer
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" nenteutr | PRoRwErI

Table 9-8 Devices to be prepared by the customer (EtherNet/IP/PROFINET 10)

Device to be prepared EtherNet/IP PROFINET IO
Master station Master station compatible with Master station compatible with
EtherNet/IP PROFINET IO
Anybus CompactCom | Anybus-CC EtherNet/IP module Anybus-CC PROFINET IO module
40 module *1) (AB6704-E-161) (AB6705-E-210)
Ethernet cable Must conform to each standard. Category 5e (CAT 5e) or higher.
A shielded cable is recommended in noise environments.
Switching hub Always use a switching hub when using the 1/O signal function.
* This is because 1/O signal data collisions increase with repeater hubs.
Hex-lobe (Torx) Screwdriver for module fixing screws.
screwdriver Prepare a T-10 screwdriver.
Cross-point Used for card handle fixing screws. Prepare M3 screws.
screwdriver

*1) Only the Anybus CompactCom 40 module (M40, without housing) is supported.
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10. HARDWARE SETTINGS CC-Link I Field

e[ coemee

The example of installing the Anybus CompactCom module on the network base card is shown below.

10.1. Module Mounting Procedures

(1) Prepare the network base card, Anybus CompactCom module, and module fixing parts.
Remove the card handle fixing screws from the network base card, and separate the card from the

card handle.
Anybus CompactCom module
Card handle Fixing part (top side) Fixing part
(bottom side)
i ;
Module fixing parts
Network base card

(2) Insert the protrusions on the module fixing parts (bottom side) into the holes on the card.

Module fixing parts (bottom side)
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(3) Place the module onto the fixing parts, and slide it to
connect its module connector with pins on the card side.

A MEC-M1F

Module board

(4) Align the protrusions on the module fixing parts (top side) with the slits on the module, and mount the

module as if sandwiching it from the left, right and top.
Adjust the position of the module so that the screw holes on the top fixing parts and bottom fixing parts
are aligned. There may be a small opening at the connector section between the module and card, but

this is not a problem.

W MEC-MIF

e
=
i
(o]
w
=
#

W MEC-M1F
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PROFINET 10

(6) Mount the card handle. Fit the handle so that the network
connector of the module board fits into the hole on the card
handle plate.

(7) Fasten the card and card handle with screws. This completes the module mounting process. Tighten
the screws with a cross-point driver.

Fix screw Fix screw

3
1
g
3
2
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10 HARDWARE SETTINGS

CC-LinkMETSN | CC-Link IE Field

v
PROFINET 10

There are no hardware settings for the 2F-DQ535-TSN, 2F-DQ535, 2F-DQ535-EC, 2F-DQ535-EIP, and
2F-DQ535-PN cards.

All settings are completed with the master station parameters and robot controller parameters.
Refer to "12.1 Setting the Parameters" for details.

10.2. Hardware Setting of the Card
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11. CONNECTIONS AND WIRING

PROFINET 10

11.1. Mounting Network Base Card on

Robot Controller

Only one network base card can be mounted in the option slot 2 of the robot controller. It cannot be mounted
in the slot 1.

11.1.1. CR800-D controller

Remove the interface cover of option slot 2 on the front of the robot controller, and mount the interface
card (2F-DQ535-TSN, 2F-DQ535, 2F-DQ535-EC, 2F-DQ535-EIP, or 2F-DQ535-PN) there.

Please use the handle of the interface card at mounting of the interface card.

To remove the interface card, pull it out while lightly lifting the removal lever upward. Grasp the handle
of the interface card and pull out the card horizontally from the controller.

<CR800 controller (Front side)> Interface cover

removal lever Interface cover

£

MITSUBISHI i jﬂ I
- 9$° m :‘I
r=m—
® SLOT1
SL;)T @
4 F—" OPT1 OPT2 AXIS . a
= L
] [T CEXTT i = CR800 j SLOT2
— =

Connector

Interface card

i

Handle

T~

| S\ —

Removal lever (Other side)

Figure 11-1 Mounting of the interface card 2F-DQ535-TSN, 2F-DQ535, 2F-DQ535-EC, 2F-DQ535-EIP, or
2F-DQ535-PN (CR800-D controller)
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11.1.2. CR860-D controller m

PROFINET 10

Remove the interface cover of option slot 2 on the front of the R800CPU module, and mount the
interface card (2F-DQ535-TSN, 2F-DQ535, 2F-DQ535-EC, 2F-DQ535-EIP, or 2F-DQ535-PN) there.
Please use the handle of the interface card at mounting of the interface card.

To remove the interface card, pull it out after lightly moving the removal lever to the right. Grasp the
handle of the interface card and pull out the card horizontally from the RB0O0OCPU module.

<CR860-D controller (Front side)>

Inside the CR860 controller

=
® €]
. M [ Interface cover
! U M\“ removal lever
el SLOT2
®

J‘ \_SLOT1

Interface cover

Mount or remove
the card horizontally. \\Interface card

Removal lever (Other side)

Enlarged view of the RB0OOCPU module

Figure 11-2 Mounting of the interface card 2F-DQ535-TSN, 2F-DQ535, 2F-DQ535-EC, 2F-DQ535-EIP, or
2F-DQ535-PN (CR860-D controller)
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PROFINET 10

~(/\CAUTION

Only one interface card (2F-DQ535-TSN, 2F-DQ535, 2F-DQ535-EC, 2F-DQ535-EIP, or
2F-DQ535-PN) can be mounted in option slot 2 of the robot controller.
It cannot be mounted in the slot 1.

~N

Mount or remove the interface card horizontally from or to the controller.

Mount/remove
horizontally

Interface card \
Controller

[

|
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11.2. Wiring

11.2.1. For the CC-Link IE TSN module D

For information on the connection procedure, refer to the manual included with each master station.

In addition, the parameter setting procedure for the master station side is described in " 12.1. Setting the
Parameters".

The following section shows an example of connecting the 2F-DQ535-TSN card and a Mitsubishi Electric
programmable controller (MELSEC iQ-R series, RJ71GN11-T2) with an Ethernet cable on a one-to-one
basis and checking the 1/O signals.

~/N\CAUTION

For customers using PoE compatible products

Network base cards do not support PoE. Do not connect PoE compatible products (hubs or
cables) to the network base card as it may malfunction.

L E i
| MELSEC programmable
controller master station
Robot controller Ferrite core  Industrial switching hub

ST O

Ethernet straight cable
Robot

2F-DQ535-TSN card Ferrite core

Personal computer =
(GX Works3)

Note) Pass the cable through the ferrite cores twice.
(1) Connect a straight Ethernet cable to the 2F-DQ535-TSN card.

(2) Connect the other end of the cable to the industrial switching hub.
Install the ferrite cores on the cable between the switching hub and node (2F-DQ535-TSN card).

(3) Connect a straight Ethernet cable to P1 (for Ethernet) on the RJ71GN11-T2.
For star type connection, connect a straight Ethernet cable to one of the two ports.

(4) Connect the other end of the cable to the industrial switching hub.

(5) Connect a USB cable to the personal computer where GX Works3 (engineering software of
Mitsubishi) is installed.

Check the following connections again before using the 2F-DQ535-TSN card.

Table 11-1 Checking connections

No. Check item Check
Is the 2F-DQ535-TSN card securely mounted into the controller slot?

2 Are the Ethernet cables between the 2F-DQ535-TSN card and prepared
external devices correctly connected?
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11.2.2. For the CC-Link IE Field module m

For information on the connection procedure, refer to the manual included with each master station.

In addition, the parameter setting procedure for the master station side is described in " 12.1. Setting the
Parameters".

The following section shows an example of connecting the 2F-DQ535 card and a Mitsubishi Electric
programmable controller (MELSEC-Q series, QJ71GF11-T2) with an Ethernet cable on a one-to-one
basis.

/N\CAUTION

For customers using PoE compatible products

Network base cards do not support PoE. Do not connect PoE compatible products (hubs or
cables) to the network base card as it may malfunction.

MELSEC programmable
controller master station

Ethernet
(4) straight cable

- USB cable
Personal computer (GX Works2)

-\*; = Ethernet
~ ' straight cable
e o
% Robot controller
. » 2F-DQ535-CF card
Robot

(1) Connect a straight Ethernet cable to the 2F-DQ535 card on which the CC-Link IE Field module is
mounted.

(2) Connect the other connector to the hub.

(3) Connect a straight Ethernet cable to P1 (for Ethernet) on the QJ71G11-T2.
For the star type, connect the connector to either of P1 or P2.
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(4) Connect the other connector to the hub. m

(5) Connect a USB cable to the personal computer where GX Works2 (engineering software of
Mitsubishi) is installed.

Check the following connections again before using the 2F-DQ535 card.

Table 11-2 Checking connections

No. Check item Check

Is the 2F-DQ535 card securely mounted into the controller slot?

2 Are the Ethernet cables between the 2F-DQ535 card and prepared external
devices correctly connected?
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11.2.3. For the EtherCAT module

The following shows an example of wiring and connection when operating the CR800-D as an EtherCAT
slave using the 2F-DQ535-EC card with the M40 EtherCAT module.

®m TWIinCAT XAE]|

(such as PLC)

;m__

Anybus CompactCom 40

(

i}

i
i

wuwi | o
sumi| o0

Within

=3

B |

Ferrit_e core
Note)

300 mm

PC . Configure the settings for the EtherCAT master
(for master station)|  station using TWinCAT PXAE as an engineering tool.

EtherCAT master station EtherCAT slave station
(such as general I/0})

Ferrite core
Note)

EtherCAT slave station
CR800-D

EtherCAT cable

I
I 2F-DQ535-EC
I

network base

After mounting Anybus CompactCom M40 (M40 EtherC
in the slot 2 of the CR800-D. The card can be mounted only in the slot 2.

SLOTT
SLOT2

a
Always mount the card in

the slot 2.

Note) Put the cable through the ferrite core twice.

AT module (without housing)) on the card, mount it

In the above example, a general I/O is connected directly under the master station as a slave station, and
the CR800-D is connected under the general I/O as a slave station.
*) The general 1/0 shown in the above figure is not necessarily used.

Wiring
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11.2.4. For the EtherNet/IP module W

The following section shows an example of connecting the 2F-DQ535-EIP card and a Rockwell
programmable controller (CompactLogix L35E) with an Ethernet cable on a one-to-one basis.

~/N\CAUTION

For customers using PoE compatible products

Network base cards do not support PoE. Do not connect POE compatible products (hubs or
cables) to the network base card as it may malfunction.

- 20 J0. =m0 R W

CompactLogix

Ethernet
straight cable

Ethernet
straight cable

Robot controller

2F-DQS35-EIP card Personal computer
Robot (RSLogix5000)

Note) Put the cable through the ferrite core twice.
(1) Connect a straight Ethernet cable to the 2F-DQ535-EIP card on which the EtherNet/IP module is
mounted.
(2) Connect the other end of the cable to the hub.

Connect ferrite cores to the cable between the switching hub and node (2F-DQ535-EIP card).
(3) Connect a straight Ethernet cable to the EtherNet/IP port on the CompactLogix L35E.

(4) Connect the other end of the cable to the hub.

(5) Connect a straight Ethernet cable to a personal computer with RSLogix5000 (Rockwell support
software) installed.

(6) Connect the other end of the cable to the hub.
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(7) The EtherNet/IP module has two ports so it can also be connected as shown below.

CompactLogix

- D0 30 E0 0 R TR
A= T

Ethernet
straight cable

Robot controller

1

' : Personal computer
,f!_ (RSLogix5000)

I 2F-DQ535-EIP card

Robot
CompactLogix
g 20 0, WO LR
By Personal computer
(RSLogix5000)
— Ethernet
I straight cable e

g
Robot controller Robot controller -

|
Ll
rw <:| 2F-DQ535-EIP card '\/
2F-DQ535-EIP card ‘E"' '
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Refer to the connection overview below. W

PLC Personal Touch panel

5 E ‘:i
ailis
EtherNetlP EtherNet/IP compativle EenomeTi by
PLC, etc. partner manufacturer
Controller
: Network base card
CR800-D series

(2F-DQ535-EIP)

Only one card
can be installed in

o
. . o
A, o

Ethernet

Personal computer (RT ToolBox3)

Check the following connections again before using the 2F-DQ535-EIP card.

Table 11-3 Checking connections

No. Check item Check
Is the 2F-DQ535-EIP card securely inserted into the controller slot?

2 Are the Ethernet cables between the 2F-DQ535-EIP card and prepared
external devices correctly connected?
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PROFINET 10
11.2.5. For the PROFINET IO module

The following section shows an example of connecting the 2F-DQ535-PN card and a Siemens
programmable controller (SIMATIC S7-1200) with an Ethernet cable on a one-to-one basis.

~/N\CAUTION

For customers using PoE compatible products

Network base cards do not support PoE. Do not connect POE compatible products (hubs or
cables) to the network base card as it may malfunction.

A SIMATIC
h PLC

Ethernet
straight cable

Ethernet

Robot controller straight cable

RSN il = ’
+ ' 2F-DQ535-PN card FSe'FSE%]7a)I computer
Robot

(1) Connect a straight Ethernet cable to the 2F-DQ535-PN card on which the PROFINET module is

mounted.
(2) Connect the other end of the cable to the hub.

Connect ferrite cores to the cable between the switching hub and node (2F-DQ535-PN card).
(3) Connect a straight Ethernet cable to the PROFINET port on the SIMATIC PLC.
(4) Connect the other end of the cable to the hub.

(5) Connect a straight Ethernet cable to a personal computer with STEP7 (Siemens support software)
installed.

(6) Connect the other end of the cable to the hub.
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PROFINET 10

(7) The PROFINET IO module has two ports so it can also be connected as shown below.

SIMATIC
PLC

Ethernet

straight cable
i
w Ethernet

8 straight cable

Robot controller

2F-DQ535-PN card '(Dse{fzc,’:’%' computer

rRobot

Personal computer

SIMATIC (STEPT)

o Ethernet T
e | straight cable '

. e
W/ ' !
' .- Robot controller |:> Robot controller v

w&
¢ M/\A\f
ot 2F-DQ535-PN card i '
3 2F-DQ535-PN card

- rRobot
Robot
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PROFINET 10

Touch panel

Refer to the connection overview below.

PROFINET PROFINET 10 compatible
PLC, etc.
Controller Network base card
) 2F-DQ535-PN
CR800-D series ( )

Only one card
can be installed in option slot 2.

0
e T
LA o M

Ethernet
Personal computer (RT ToolBox3)

Check the following connections again before using the 2F-DQ535-PN card.

Table 11-4 Checking connections

No. Check item Check

Is the 2F-DQ535-PN card securely inserted into the controller slot?

2 Are the Ethernet cables between the 2F-DQ535-PN card and prepared
external devices correctly connected?
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12 PROCEDURES FOR STARTING OPERATION
12. PROCEDURES FOR STARTING [ s

OPERATION mm

The procedures for starting operation with the Anybus-CompactCom module are shown below.

In this example, the network base card and the master station are connected with an Ethernet cable, and
an operation to confirm the 1/O signal is performed.

For more information on the master station, refer to the manual enclosed with the master station.

( = )

Set the master side parameters. .. See Section 12.1.

Set the robot controller side parameters.

... See Section 12.1.

Turn the power ON in the following order:
(1) Turn the master side power ON.
(2) Turn the robot controller power ON.

Confirm that a network base card related error is not
occurring in the robot controller.

Confirm that the 1/O signals operate normally. _
Output a signal forcibly from the robot and check it ... See Section 12.3.
on the monitor of the master station side.

Create the robot program.

... See Section 12.2.

Start the system )

Y
Completed )

Figure 12-1 Procedures for starting operation
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Table 12-1 Example of equipment on the master station side

s
e |

PROFINET 10

B e

CC-LinkJE TSN CC-Link IE Field
Master Mitsubishi Electric Mitsubishi Electric Beckhoff Automation Rockwell
station MELSEC iQ-R MELSEC iQ CX5130 Embedded PC | Automation
cquibment R04CPU QO03UDVCPU (TwinCAT PLC runtime) | CompactLogix
quip RJ71GN11-T2 QJ71GF11-T2 L35E

Software GX .\/Vork.s3 GX Works? TW|r.1CAT. XAE RSLogix5000

engineering . . engineering software software
used engineering software

software

PROFINET 10

Master Siemens
station SIMATIC S7-1200
equipment | CPU 1211C
Software STEP7 engineering
used software
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12.1. Setting the Parameters

12.1.1. For the CC-Link IE TSN module
(1) Start GX Works3 and create a new PLC project.

1 MELSOFT GX Works3
EProject Edit Find/Replace Convert View Online Debug Rec

{ M New. Ctrl+N |[Df'|§!\a|ﬂ5ﬁ§
B open. T l=0E
Close
n H Save Ctrl+S
Save As... |
Delete...

Project Verify...

Praject Revision 2
Change Module Type/Operation Mode...
Data Operation »
Intelligent Function Madule 2

(2) Set a CPU type. Select the type being used.

MNew *
Series ol RCPU W
Type 1% ro4 ~
Program Language ﬁ Ladder ~

(3) Right-click Module Information then select Add New Module.

Mavigation

Program

I} Initial

@ Module Information
Add New Meodule.. Cirl+Ins

Meodule Parameter List...

Expand/Collapse Tree

12-82 Setting the Parameters



12 PROCEDURES FOR STARTING OPERATION

(4) After setting the module information for the master station in Add New
Module, select the OK button.
+ Module Type: Network Module
+ Module Name: RJ71GN11-T2
- Station Type: Master Station

Add New Medule

X

FIND EIND

Module Selection

Meodule Type 5% Network Medule z
Module Name RI71GN11-T2 ]
Station Type Master Station z

Advanced Settings
Mounting Position

Mounting Base Main Base

Mounting Slot Ma. 0 z
Start I/0 No. Specification Mot Set [+]
Start /O No. 0000 H _

Mumber of Occupied Points per 1 5|(ErElis

Number of Occupied Points per 1 Slot
Display cccupied points of selection module.

| =

(5) Select the OK button on the following screen.

MELSOFT GX Works3

Add a module.

[Module Mame] R171GM11-T2
[Start IjO MNe.] 0000

Module Setting Setting Change

Module Label:Mot use

[T Do Mot Show this Dialog Again

= -

uration

ation

0000:RITIGN11-T2 FeY

Setting the Parameters  12-83



12 PROCEDURES FOR STARTING OPERATION

(7) Set "IP Address Setting" under Required Settings.

(Example)
* |P Address: 192.168.3.253
« Subnet Mask: 255.255.255.0

+ Default Gateway: 192.168.3.254

|Ir1put the Setting Item to Search

7 B2

Fequired Settings

Station Type

Metwork Mo

Farameter Setting hMethod
Station NosIP Address Setting
12 Basic Settings
4 Application Settings

Ttem

= Station Type
Station Type
= Network No.
Metwork Mo
= Parameter Setting Method
Setting Method of Bazic/#pplication Settines
£ Statian No /1P Addcss Sciiig
Station Mo/IP Address Setting Method
=) Station Mo.
Station Mo.
= IP Address Setting
IF Address
Subnet Mask
Default Gateway

Mazter Station

Farameter Editor

Farameter Editor

1]

192 168 . 3253
255 255285 . 0
192 165 . 3254

Set the Station No/IP Address and their setting methods.

(8) Select "Network Configuration Settings" under Basic Settings.

| s

F B2

(-9 Required Settings
—-fg Basic Settings
e

niiguration §
Fefresh Setting

Metwork. Topology
Communication Period Setting
Connection Device Information
Device Station Setting

0 Ppplication Settings

Ttem

-] Network Gonfiguration Settines

Network Confrguration Settngs
=] Refresh Settines

Refresh Settings
=] Metwork Topoloey

Metwork Topology
=) Gommunication Period Setting

= Basic Period Setting
Setting in Units of Tus

{Detailed Setting

Line/Star

Mot Set

Communication Period Interval Setting (Do not Set it in Units of Tus) 100000 us

Communication Period Interval Setting (Set it in Units of Tus)

Swetem Regervation Time

Cyclic Transmizsion Time

Transient Tranzmizzion Time
= Multiple Period Setting

MNormal-Speed

Law-Speed

= Connection Device Information

1000.00 L=
2000 us

S00.00 us
480.00 us

wd
w16

Set parameters of device stations (the number of points and assignment of link devices) in the master =
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(9) Drag and drop the General Remote Station in the following Module List, and then set it as follows.
(Example)
+ RX/RY setting: Points 128/Start 0000/End 007F
+ RWw/RWr setting: Points 64/Start 0000/End 003F

IP Address: 192.168.3.1
Subnet Mask: 255.255.255.0
Default Gateway: 192.168.3.254

B CC-Link IE TSN Configuration (Start 10: 0000) [Online (Unicast Mede]]

i CC-Link IE TSN Configuration

Edit View Closewith Discarding the Setting Close with Reflecting the Setting

Connected/Disconnectad Module Detection Detailed Display

i Module List

X

CC-Link IE TSN Selection | Find Module ¢ ¥

Assignment Method: Communication Period Setting (LBAW):  Link with RX/RY/R3Wr /R
] ho [
RX Setting | RY Setting | RWr Setting | RWw Setting | Parameter Automatic Setti . ;i\.ﬂliﬁ\tuz
- M. Model Name STA# | Station Type | R Setting |RY Settng | RWr Seting | RMin Setng | Parameter Automate Seting | PDO Mapping Setting | IP Address | Subnet Mask Defauit
| Ponts | Ponts | Ponts | Ponts | Gateway B General GG—Link IE TSN Module
¥ | BB | 0 HostStation 0  Master Station 192.168.3.253 255.255.255.0 152.168.3.254 General Rernote Statior —
1 GeneralRemoteStation | 1  Remote Station 128 128 54 192.168.3.1 255.255.255.0 192.168, M General Local Station |-
Bl Genersl Extension Mod, —
Bl GG-Link IE TSN Module (Mitsubish
@ Master/Local Madule
@Set RX/RY, RWw/RWr, |P Address, @ Motion Module
Subnet Mask, and Default Gateway. AC Sorve
werter
(DDrag and drop
t
@ /O Gombined
@ Analog Input
@ Analog Output
e @ Network Interface Board
o H Bridge module
@ FPGA module
Host Station !
STA#0 Master St 4
atior
ol STz [Outlinel
Line//Star .
GeneralRe Rermote Station
mote Statio [Specification]
n Use it instead of remote station which
is not rezistered in module list
i CC-Link IE TSN Configuration Information X i Qutput X

Setting Low Limit Value of Basic Period Setting

Cydiic Transmission Time (Min.): 17.00  us
Communication Period Interval (Min.): 12500 us

Error| 1. Warning ﬁlnlamian

(10) Select "Close with Reflecting the Setting" on the above screen to close the screen.
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(11) Set the "Refresh Settings" for the basic settings.

Setting Item List

o B2

Set as follows

(149 Required Settings

CGommunication Period Setting

Connection Device Information

Device Station Setting
[+-15g Application Settings

Setting Item

Ttem
= Hetwork Configuration Settmes

Network Configuration Settings <Detailed Setting>
=l Refresh Settines

Refresh Scttings <Detailed Setting>
= Network Topology

Network Topology Line/Star

=) Gommunication Period Setting
(=) Basic Period Setting

Setting in Units of lus Not Set
Gommunication Period Interval Setting (Do not Set it in Units of us) 100000 us
Gommunication Period Interval Setting (Set it in Units of Tus) 1000.00 us
System Reservation Time 2000 us
Cyelic Transmiszion Time BO000 us
Tranzient Transmission Time 45000 us
= Multiple Period Setting
Mormal-Speed xd
Low-Speed =16

= Gonnection Device Information

Explanation

Set transfer range between devices of link special relay/register in CC-Link IE TSN module, link device and

1) Import the 128-point output signals 6000 to 6127 of the robot into the bit devices M0 to M127 of PLC.

2) Import the bit devices M2000 to M2127 of PLC into the input signals 6000 to 6127 of the robot.

3) Import the output registers 6000 to 6063 of the robot into the word devices DO to D63 of PLC.

4) Import the word devices D200 to D263 of PLC into the input registers 6000 to 6063 of the robot.
Specifically, set the refresh parameters on the PLC side as follows.

(Example)

* No.1: Link Side (Dev. Name RX/Points 128/Start 0000/End 007F)
CPU Side (Dev. Name M/Points 128/Start 0/End 127)

* No.2: Link Side (Dev. Name RY/Points 128/Start 0000/End 007F)
CPU Side (Dev. Name M/Points 128/Start 2000/End 2127)

* No.3: Link Side (Dev. Name RWr/Points 64/Start 0000/End 003F)
CPU Side (Dev. Name D/Points 64/Start 0/End 63)

* No.4: Link Side (Dev. Name RWw/Points 64/Start 0000/End 003F)
CPU Side (Dev. Name D/Points 64/Start 200/End 263)

Setting Item

=
=

sB
S
R+
R
Rty
Rty

cof | o on| g e e = 0|

ey e el =g ]

=

Device Mame

99 Y S R AN R RN L9 R R RO A R

Link Side
Faints

128
128
fid
fid

Start

noong
noong
noong
noong

End Tareet

-

nnozF “ Specify Devic
nnozF “ Specify Devic
0003F |4 | Specify Devic
0003F |4m | Specify Devic

S

9 E9 59 59 59 EA A9 AT R E9 E9 A9 LY AT BT

Device Mame | Points | Start End

ooz

GPL Side

v 128 0| 127
v 128 2000 2127
v ! 0 &
v Bt 0] 265
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(12) Press the "Apply" button

CC-UBMIETSN

in the lower-right corner of the screen to reflect the settings.

| 0000:RJIT1IGM11-T2 Madule Parameter

Setting Ikem
| | it
ink Side ide
G5 B3 N Link Sid CPU Sidt
™ | Device Mame | Points | Start | End Target Device Name | Points | Start | End || |
) Required Settings — . -
g9 Basic Settines i ~
- s - - -
-~ (@ Metwork Configuration Settings
- @ Refresh Setting 1R - 128| 00000 | 0007F | 4@ Specify Devi | M ™ 128 0127
Netwark Tapolaey 2 Ry = 128| 00000 | 0007F | 4@ Specify Devic | M = 128 o000 2127
Gommunication Period Setting 3 |RWwr i 64| 00000| D003F “ Specify Deviiw | D v id 0 ]
Gonnection Device Information 4 | Rt ~ 64| 00000 0003F |4mf Specify Devic . D ~ G4 200 263
Device Station Setting 5 = - i
[ Application Settings 5 = - ~
7 ~ - ~
8 - - -
8 =z - S
10 - - -

Exp

lanation

Select a device type (RH/RY/ R/ Rt /LB /LW

Item Ligt  Find Result

Checly, Restore the Default Settings

Bpply

(13) For the settings that follow, refer to "MELSEC iQ-R CC-Link IE TSN User's Manual (Application)"

(SH(NA)-082129ENG).
For CC-Link IE TSN mod

ules, interpret the values shown as "Cyclic Transmission Time(Minimum

value)" and "Communication Period Interval(Minimum value)" in "CC-Link IE TSN Configuration
Information" as the values shown in the table below.

Item

Description

Cyclic Transmission
Time(Minimum value)

Add the following value to "Cyclic Transmission Time(Minimum value)" in
"CC-Link IE TSN Configuration Information" and set it accordingly.

For 1 Gbit/s, add at least 13 ps.

For 100 Mbit/s, add at least 125 ps.

Communication Period
Interval(Minimum value)

Interpret "Communication Period Interval(Minimum value)" in "CC-Link IE
TSN Configuration Information" as 1000 ps.

B CC-Link IE TSN Configuration (Start 1/0: 0000) [Online (Unicast Mode)]

i CCLink ETSN Configuration  Edit  View Close with Discarding the Setting Close with Reflecting the Setting

Connected/Disconnected Module Detection

Assignment Method:

Detailed Display

Communication Period Setting (LB/LW):

Link with RX/RY /RVir fRWy

{ Module List X

CC-Link [E TSN Selection | Find Module 4

A

No. Model Name STA# | Station Type

¥ |®
R
=

0 Host Station
1 General Remote Station

0 Master Station
1 Remote Station

[Beleb Prlia )
B General GG—Link E TSN Module

2 General Remots Statior -

Wl Gerersl Local Station -
1

RX Setting | RY Setting |RWr Setting| RWuw Setting | Parameter Automatic Setting

PDO Mapping Setting Default
Points | Points Points Points

1P Address Ty

Subnet Mask

192.168.3.253 255.255.255.0 192.168.3.254

123 128 64 64 192.168.3.1  255.255.255.0 192.168.3.254

Bl General Extersion Mod, -
GG-Link IE TSN Module (Mitsubish
Master/Local Module

Mation Module

& GOT2000 Series
General-Purpose AG Serva

& General purpase Inverter

DG Input

Transistor Output

& /O Gombined

Analog Input

o

Analog Output
& Metwark Interface Board
Bridge module

Host Station

GeneralRe
mote Statio
n

i CC-Link IE TSN Configuration Information

Setting Low Liit Value of Basic Period Setting

Cydic Transmission Time (Min. ): 17.00  us
Communication Period Interval (Min.): 17500 us

@ FPGA module

[Outline]

Rermote Station

[Specification]

Use it instead of remote station which

is not registered in madule list ‘

X i Output X ‘

& Ermor |1 Warning | 4 Information
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(14) Create a ladder program for the PLC side.
In this program, the input to the PLC is looped back to the output as it is.
» Copy the 128-point bit devices MO to M127 to the bit devices M2000 to M2127.
* Copy the 64-point word devices DO to D63 to the word devices D200 to D263.

4] ProgPou [PRG] [LD] 115tep X

Write - 1 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 N
SMACO
| T Kawo Fani2000 K8
1 O latuzys O BMOV

— <
i3 D700 = _‘:
2 BMOV =
(B (e
1
B s
o} [
3 o) Il
Po.

An output of the robot is looped back in the PLC to be an input of the robot.

LH

FE

a

Robot side PLC side

Output signal ¢ Bit device

6000 -6127 MO- M127

Input signal Bit device

6000 -6127 ¢ M2000 - M2127
When the ladder program is
executed, the data is looped back.

Output register > Word device

6000 - 6036 DO - D63

Input register < Word device

6000 - 6036 D200 - D263

(15) Write the parameter and program to the PLC.
After setting the connection destination of the PLC side and personal computer, such as a USB
connection, select [Online] - [Write to PLC] and write the parameters and the program.

| Online Data Operation = x

Display  Setting  Related Functions

SR BT - - B

Parameter + Program(f) Select Al Legend
Open/close AICD) Deselect All(N) # CPU Built-inMemory B SD Memory Card i@ Intelligent Function Module
Module Name/Data Name - [] @& et Titie Last Change Size (Byte)
=1 Untitled Project O
= @5 Parameter
P System Parameter/cPU Parameter 2025/06/10 11:34:46 | Not Caleulated
(@) Module Parameter 2025/06/10 13:31:20 | Nt Calculated
B memory Card Parameter 2025/06/10 11:26:14 | Not Calculated
{42 Remote Password 2025/06/10 11:26:14 | Nt Calculated
=) Global Label [m]
€ Global Label Setting (] 2025/06/10 11:26:14 | Not Calculated
- 4 Program Detail
Y mam 2025/06/10 13:22:59 | Not Calculated
= @ Device Memory [m]
8 vam [m] Detal 2025/06/10 11:26:14 |-
Display Memory Capacity (53]
Memory Capacty
Program Mamory Free
Sge Galauation
‘ ‘ 160/160K8
Legend Data Memory Fras
- I | wwammm
B oo Device/Label Memory (Fik Storage Area) Free
258/256K8
B oot \ -
B reesnories 5D Mamory Card Fras
[ | oo
Bsase Gosz
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CO-LinKAETSN
(16) Check the values of the robot controller parameters.

Power on the robot controller and check the following values of the parameters using RT ToolBox3.
The robot parameters are set to factory settings. If they have not changed from the initial values, the
values do not need to be checked.

(Example)

* TSNIP: 192.168.3.1 CC-Link IE TSN IP Address

* TSNMSK: 255.255.255.0 CC-Link IE TSN Subnet mask

* TSNGW: 192.168.3.254 CC-Link IE TSN Gateway IP Address

* TSNINB: 16 CC-Link IE TSN input bit-device byte data size (0 to 256) *The bit data size is the byte
data size x 8 = 128

* TSNOTB: 16 CC-Link IE TSN output bit-device byte data size (0 to 256) *The bit data size is the
byte data size x 8 = 128

* TSNDIN: 64 CC-Link IE TSN input register-device data size (0 to 512)

* TSNDOT: 64 CC-Link IE TSN output register-device data size iO to 512;
| Parameter List LRC1 (Online) X

& TSN

#) 3D Moritor 1:RV-2FRD \Qe,:ﬁ e
RC1
Offline Parameter Mame : TSHOTB Read () changed
Online
4 Backup Parameter Explanation Attribute
4 Tool TRKENCS Encoder information 8 for tracking[pulse] Common
Eﬂ MELFA-3D Vision TRMODE tracking permission[0:disable 1:conveyor tracking 2:additional axis tracking] Common
O /0 Simulator TRPACL Ratio of acceleration time for tracking{MV5) Robot
TRPDCL Ratio of deceleration time for tracking(MVS) Robot
TSNDIN CC-Link IE TSM input register-device data size (0-512) Common
TSNDOT CC-Link TE TSM output register-device data size (0-512) Common
TSNGW CC-Link IE TSM Gateway IP Address Common
TSNINB CC-Link IE TSM input bit-device byte data size (0-256) Common
TSNIP CC-Link IE TSN TP Address Common
TSHMSK CC-Link IE TSN Subnet mask Common
TSNOTB CC-Link IE TSM output bit-device byte data size (0-256) Common
Parameter Edit 3

Parameter Name :| TSNOTB Robot# : G

Bxplanation : | cc-Link TE TSN output hit-device byte data size (0-256) ‘

1:]16 |

The parameter settings and the network configuration settings (IP Address Setting. and number of
points of RX/RY and RWr/RWw) must be the same as those of the PLC described in (9).

The values described in the parameter settings on the robot side above are setting examples. If the
values match the network configuration settings on the PLC side, values can be changed.
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12.1.2. For the CC-Link IE Field module W

Set the parameters on the master side. If using a MELSEC-Q series programmable controller as the master,
use GX Works2 (our engineering software). If using a MELSEC iQ-R series programmable controller as the
master, use GX Works3.

This section explains when a MELSEC-Q series programmable controller is used as the master. If using a
MELSEC iQ-R series programmable controller as the master, refer to the "GX Works3 Operating Manual".

(1) Start GX Works2 and create a new PLC project.

8 MELSH S
E,Emj.ect_ Edit Find/Replace Compile View Online Debug Diagno
‘||‘_°| New... cul+sN | :
:| % Cpen.. Ctrl+0
f‘ Close
: B save Cirl+5
H Save As...
.[| Compress/Unpack 2
Delete...
Verify...
Project Revision 3
Change PLC Type...
Change Project Type
Object 12
Intelligent Eunction Module 3
Open Other Data 3

(2) Setthe CPU module model. Select the model

New Project @
Series: IQCPU (Q mode) LI
Type: IQZGUDV ;I
Project Type: ISimple Project ;I

[ Use Label
Language: ILadder LI
OK | Cancel |

(3) Open the parameter setting of CC-Link IE Field.
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4 MELSOFT Series GX Works2 (Untitled Praject) - [[PRG]

Project Edit Find/Replace Compile View O
OB ARG E it T o) BB
s B RERE i Qi

i Navigation 3 x /

R  WEI 1
=-{8p Parameter
P PLC Parameter
& Metwork Parameter
Y cinene CCi/ isechier
£ cC-Link
“ign Remote Password
g Intelligent Function Medule
A% Global Device Comment
[#-fig Program Setting
=-#4 pou

“q'% Local Device Comment
[]---;ﬁ Device Memory
Q Device Initial Value

(4) Set the network parameters (module 1).

Network Type : CC IE Field (Master Station)

Start 1/0 No. : 0000

Network No. 1

Total Stations 1

k] [PRG]Write MAIN 45 Stgp/ﬂﬂﬂmrk Parameter - MELS... | * 4k

[™ setnetwork configuration setting in CC IE Field configuration window

Module 1 Module 2

Network Type CC IE Field (Master Station)  [None  [MNone
Start IO No. 0000

Metwork No. 1
Total Stations 1

Group Mo,

Station Mo. 0

Mode Online (Normal Mode) - -
Network Configuration Settings

MNetwork Operation Settings
Refresh Parameters

Interrupt Settings
Specify Station Mo. by Parameter -
‘ I
(5) Set the network configuration.
Station No. 11z
Station Type : Intelligent Device Station
RX/RY Setting : Points 128/Start 0000/End 007F
RWw/RWr Setting : Points 64/Start 0000/End 003F
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ﬂ] [PRG]Write MAIM 45 Step rﬂ Metwork Parameter - MELSECNE/& Network Parameter - CCIE.. ¥

Assignment Method

Setup Network configuration.

The column contents for refresh device will be changed corresponding to refresh parameter setting contents.
i PointsfStart Please reopen the window after completing refresh parameter setting when changing refresh parameter.

Module No. Station No.

RX/RY Setting RWw/RWr Setting

Station Type

Points | Start | End |Points | Start | End RX

a

0|Master Ststion -

i

1|Inteligent Device Station  +

128| 0000) 007F 64| 0000| DO3F|MO(128) M2

Refresh devices that are assigned to multiple device ranges will appear in turquoise.
Please refer to the following supplementary information for the device range contents,

Supplementary Information :

(6) Set the refresh parameters.

Set as follows:

1) Import the 128-point output signals 6000 to 6127 of the robot into the bit devices MO to M127 of

PLC.

2) Import the bit devices M2000 to M2127 of PLC into the input signals 6000 to 6127 of the robot.
3) Import the output registers 6000 to 6063 of the robot into the word devices DO to D63 of PLC.
4) Import the word devices D200 to D263 of PLC into the input registers 6000 to 6063 of the robot.
Specifically, set the refresh parameters on the PLC side as follows.

* Transfer 1

* Transfer 2

* Transfer 3

* Transfer 4

Link Side (Dev. Name RX/Points 128/Start 0000/End 007F)
PLC Side (Dev. Name M/Points 128/Start O/End 127)

Link Side (Dev. Name RY/Points 128/Start 0000/End 007F)
PLC Side (Dev. Name M/Points 128/Start 2000/End 2127)
Link Side (Dev. Name RWr/Points 64/Start 0000/End 003F)
PLC Side (Dev. Name D/Points 64/Start 0/End 63)

Link Side (Dev. Name RWw/Points 64/Start 0000/End 003F)
PLC Side (Dev. Name D/Points 64/Start 200/End 263)

vite MAIN 45 Step | fh Network Parameter - MELSECNE... | 5 Network Parameter - CCIE Field .., ik Network Parameter - CCIE... * 4
Assignment Method
* Points/Start
" Start/End
Link Side PLC Side &
Dev, Mame | Puoints Start End Dev. Name | Puoints Start End  —
Transfer 5B SB - -
Transfer SW Sw - -
Transfer 1 RX - 128 0000 007F| 4= (M - 128 0 127
Transfer 2 RY - 128 0000 007F| 4 M - 128 2000 2127
Transfer 3 RWr - 64 0000 003F H D - 64 0 63
Transfer 4 Riliw - 64 0000 003F| 4% |[D - 54 200 263
Transfer 5 - - -
Transfer 6 - - -
Transfer 7 - - -
Transfer 8 - = - -
Default Ched: ‘ End | Cancel
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(7) Press the [End] button to close the window.
4#] [PRG]Write MAIN 45 Step” &) Network Parameter - MELS_.. || q4r

[ Set network configuration setting in CC IE Field configuration window

Module 1 Module 2 |
Metwork Type (CC IE Field (Master Station) ~ [Mone - [Nome |
Start If0 Mo, 0000
Network No. 1
Total Stations 1
Group Mo,
Station No. 1]
Mode Online (Mormal Mode) o =

Metwork Configuration Settings

Metwork Operation Settings
Refresh Parameters
Interrupt Settings
Specify Station Mo. by Parameter -

(8) Create a ladder program of the PLC side.
In this program, the input to the PLC is looped back to the output as it is.
= Copy the 128-point bit devices M0 to M127 to the bit devices M2000 to M2127.
* Copy the 64-point word devices DO to D63 to the word devices D200 to D263.
4] [PRG]Write MAIN 45 Step 3rﬂNetwork Parameter - MELSECME... rﬂ Metwork Parameter - CCIE Field ... rﬁ Metwork Para 1 » =

.
[emov  kamo K4M2048 Kize ]
[ BMOV Do D512 K512 }
43 [ END }

An output of the robot is looped back in the PLC to be an input of the robot.

Robot side PLC side
Output signal q Bit device
6000 - 6127 MO - M127
Input signal Bit device
6000 - 6127 M2000 - M2127 When the ladder program is
executed, the data is looped back.
Output register q Word device
6000 - 6036 DO - D63
Input register Word device
6000 - 6036 | D200 - D263
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(9) Write the parameter and program in PLC.

After setting the connection destination of the PLC side and personal computer, such as a USB
connection, select [Online] - [Write to PLC] and write the parameters and the program.
=

Online Data Operation
-Connection Channel List - —
| serial Port PLC Module Connection(US8) System Image...

(= Y i = & Write € Very € Decte
7] PLC Module l B o c uile |  Execution Target Data( f Yes: )
Tle |
%8 Edit Data PoremetersFrogam | Select Al |Canos! Al Selactions|
RS ke N B B L IR TR METa i
=11 PLC Data Program Memory/De..
— % Program(Program File) [ 1
0 MAIN 2017/03/10 13:17.23 2400 Bytes
—1| 5% Parameter el
P PLC/Network/Remote Password/Switch Setti 2017/03/10 13:16:28 3372 Bytes
-=1|™ Global Device Comment ]
% COMMENT ] Detail | 20170310 13:16:29
11 Device Memory D
&8 MAIN 2017/03/10 13:17.25
Necessary Setting( Mo Setting /  Already Set ) Set ff it is needed( Mo Sefting /  Already Set )
Whiting Size Free Volume: Use Volume
6.3728Bytes | | 1,058,588 6372Bytes Refresh |
Related Functions << Execute Close
- o =
_ll _Il = . R =
P e E o =
Remote Operation  Set Clock PLC User Data Write Title FormatPLC  Clear PLCMemory  AmangePLC  Soft Security Key
Memory Memory Management

(10) Check the values of the parameters of the robot controller.
Power on the robot controller and check the following values of the parameters by using RT ToolBox3.
The parameters of the robot have been set with the factory setting. When they are not changed from
the initial values, the values do not need to be checked.

- CFNNWNO  :1 CC-Link IE Field Network No. (1-239)

* CFNNDID 1 CC-Link IE Field Station No. (1-120)
- CFNINB 116 CC-Link IE Field input bit-device byte data size (0-256)

* The bit data size is the byte data size x 8 = 128
- CFNOTB 116 CC-Link IE Field output bit-device byte data size (0-256)

* The bit data size is the byte data size x 8 = 128
* CFNDIN : 64 CC-Link IE Field input register-device data size (0-128)
- CFNDOT 164 CC-Link IE Field output register-device data size (0-128)
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rameter List 1AC1 (onling)

S X [ e s vy =
= 2
B 20 Monitor ) :
e
View 4]
S omn | o
[ ine
i ety Sl EmD Lo W] o |
- 3 Toal
& B MELFA-2DVision e o vrenaton) Adrcuts
I @ VO Simulator DOIREIZ TR control[0:0FF, 1:0N] Common
COTREIZ  CTR control|:0FF,L:0N] Common =
OTREZL  DTR controlc: Common L
OTRE22 DR eontrol]C:0FF, 1:ON] Common ¥
COTRE2Z  GTR controllc:07F, L:on] Common
D CCARK I #iek nout regser-device data see (0-512) Common
CRIDDT  CCLink I Fiekl output regikter-device data sie (0-512) Comman
CRIDE CCLink IE Ficki mout bit device byte da sze (0.236) Common
CRMDID  CCLnk E Fiekl Station Ho.(1-120) Common
CRINWND  CCLk I Fiehl Nebwork flo.[4-220) Commmn
CCARK IE Fiek] outpu bit-device byte data st (0-256) Common
Lengthis.7] Common -
Feremeter Heme ;| CFHINE Rabotz s [0 |
Explanaton : Cc-Link I Fleld Input bit-device byte data size (0-256) ‘
1: h& |
oot ‘x| 3 x
Rency a2 | N ] 5cR

The parameter settings and the network configuration settings (station No. and number of points of
RX/RY and RWr/RWw) must be consistent with those in the PLC described in (5).
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12.1.3. For the EtherCAT

The following shows how to set the parameters using Embedded PC CX5130 (PLC) by Beckhoff

Automation as an example.

Select "Software" on the download page of the Mitsubishi Electric FA global website and download the

ESlI file.

The CX5130 is used as an EtherCAT master station and the CR800-D is used as an EtherCAT slave

station.

In this example, RX and RY signal values and RWw and RWr register values are exchanged between the
CR800-D and the PLC as the process data.

The same connection type is used as the one described in 10.2.2 For the EtherCAT module.

The process data is used by the PLC program (described by ST (Structured Text)) on the EtherCAT

master station.

In the PLC program, the processing in which RX and RWr received from the CR800-D are returned to RY
and RWw as they are is performed as follows.

/ CR800-D \

Output signal (RX)

PLC

Program variable

6000-6127

Input signal (RY)

MAIN.nInput_CR800_IO_ARR[1..8]

Program variable

6000-6063 <

Output register (RWr)

MAIN.nOutput_CR800_IO_ARR([1..8]

Program variable

6000-6031

Input register (RWw) <

®| MAIN.ninput CR800_REG_ARR[1..32]

Program variable

6000-6031

. /

MAIN.nOutput_CR800_Reg_ARR[1..32]

K Loop-back by PLC program

~

/

In both the CR800-D and PLC, the number of occupied stations is set to one (ECTOCS(1)), and the data
for one station is looped back in the PLC side.
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To configure the settings for the master station, use TwinCAT XAE in the
personal computer used for setting as an engineering tool.

1. [Setting PC] Installing the ESI file

Configure the settings for the EtherCAT slave based on the ESI file data on TwinCAT XAE.
Copy the ESI file for CR800-D to the directory specified by TwinCAT3.

Directory example:
C:\\TwinCAT\3.1\Config\lo\EtherCAT

Copy the file after exiting TwinCAT XAE. After the next startup, the contents of the copied ESI file are
reflected to the setting operation related to the EtherCAT slave on TwinCAT XAE.

For the description of the directory, refer to the TwinCAT manual.
2. [Master station] Adding the CR800-D (EtherCAT slave)
Under the I/O device: EtherCAT device (EtherCAT master), add the CR800-D at the downstream of

the general I/O according to the connection type.

(1) Select an EtherCAT device under the I/O node, and display the context menu (right-click).

= ————p I six  Add Mew Item.. Cir[+Shift+#
B |= /0 = . .
. . 2 Add Existing Tem.. Shift+Alt+ 8
= 1% Devices | X Remove Cel
=l == Device 1 (EtherGAT) _ | Change Netld.
0 1
Image ] Save Device 3 (EtherCAT) As..
|
=2 Image-Info #ippend EtherGAT Gmd
: S_'}."rll: I_Ir'litS fippend Dynamic Container
II"II:IUtS Online Reset
| .
‘ Outputs | Online Reload
@ Ir'lfDData | Online Delete
| sz
: ey s
[ Term 1 (EK1214) [
| Change Id..
General I/O (existing) | OheneeTo v
| B3 Copy Citrl+G
| #  Cut Cirl+x{
Pazte Citrl+\

Paste with Links
lﬂ Ihdependent Project File

= Dizable
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[Reference: Automatic detection]

Select "Scan" from the context menu to automatically detect slaves based

on the data in the already-installed ESI file under the master device.

When the "Scan" menu is selected, "CompactCom 40 EtherCAT" in the network will be automatically
added to the field of found items. (When the module is automatically detected and added, skip Step
2 on the next page.)

sia]  Add Mew Ttem.. Cir+Shift+A
::]  Add Existing Ttem Shift+Alt+A
= L"r[:l Remove Del
. Change Metld...
= 4% E‘E"”CES_ Save Device 3 (EtherCAT) As..
Fl == Device 1 (EtherGAT) hopend EberGAT G
*B Image pmend Domermic Gonto
ppend Dynamic Gontainer
8 ImagE_InfD Online Reset
2 Synclnits Online Reload
Inputg Onling Delete
B Cutputs P | " San
i hioData Change Id..
[F Term 1 (EK1814) Chanee To ’
53 Copy Citrl+G
General 1/O (existing) % ot -
Paste Crl+

Paste with Links
H Independent Project File
= Dizable

When EK1814 has already been set, the following window appears by selecting "Scan".
Add "CompactCom 40 EtherCAT".

Gheck Configuration

Found ltems: Disable> Configured ltzms

[F Tem 2 [EKTB14) [P Tem 1 [EKTB14)
@ Eox 3 (CompactCom 40 EtherCAT)

[griore >

Delete

> Copy Before >
> Copy Afier >

5 Chenge o>

(22 Copydlye

(0);3
Cancsl

™ Extended Information

Click "CopyAll" to add the items and click "OK".

When no slave has been set under the master, all the slaves in the network will be detected and
added to the field of found items.

= =] vo
= El‘ﬂg bovions = ¥% Devices
= Device 3 (EtherGA
E == Device 3 (EtherGAT) R -‘;vII;de{ A
*: Image * B Image-Info
& —
a3 Imaee Il_’lfD > 2 SvncUnits
= Svnclnits v Inputs
Ihputz Select "Scan" B Outputs
B Outputs [h Infolata
& nfoData [ Term 1 (EK1214)
# Box 2 (CompactCom 40 EtherCAT)

All slaves added
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(2) Select "Add New Item" and display the following window.
In the window, select "CompactCom 40 EtherCAT" and click "OK".

Insert EtherGAT Device [=]
Search:

Type:

75 Terminal Couplers (BKT e, ILweocB110]
£ M Customer specific Teiminals

+- % Panel Couplers

7] EJ Coupler(Elsexx)

7B Safety Terminals

] B8 EtherCAT Fieldbus Boxes [E Puw)

+- B EtherCAT P Fisldbus Boxes [EPPRmxx]
78| EterCAT Cx Device

B
E
=
B
B
E
=
B
) B8 EtherCAT PC card
E
E
B

=@ HMS Industrial Netwarks

(S oy e e e e g e -
[ =@ Communication adapters ]

. 2 AEE e

LY}

| Mare: [Tem 3 Muliple:  [1 =] oK I
T ER1501-0100 EtherCAT Coupler (26 E-Bus. F-Multitode. media cor « | Cangel

EK1541 EtherCAT Coupler (24 E-Bus, POF, 1D switch]

EK1814 EtherCAT 10-Coupler (14 E-Bus, 4 Ch. Dig. In, 3ms. 4 Ch. Di Part
EK1818 EtherCAT 10-Coupler (14 E-Bus, 8 Ch. Dig. In, 3ms, 4 Ch. Di
EK1828 EtherCAT 10-Coupler (14 E-Bus. 4 Ch. Dig. In. 3ms. 8 Ch. Di
EK1828-0010 EtherCAT 10-Coupler (14 E-Bus, 8 Ch. Dig. Out 24, 0

@i
Co
* B [Ethemat]

i

 » The selectable items for CR800-D appears according

o3 § Diives .
£ Frotow i / to the contents of the ESI profile added before
--8¥ EvaBoard [Sample Source Demos)

TwinCAT3 XAE is started.

\;I

I™ Extended Information ™ Show Hidden Devices

I¥ Shew Sub Groups

(3) "CompactCom 40 EtherCAT" is added under the EtherCAT device and at the downstream of the
general /0.

= Ero

= 4‘?3 Devices

=

== Device 1 (EtherCaT)

#B Image

*B Image-Tnfo

2 SyncUnits
Inputz

W Outputs

[ InfoData

i Term 1(EK1814)

CompactCom 40 EtherCAT is added as a slave.

"1 Station" is set by default
immediatelv after the

4 Box ? (CompactCom 40

EtherGAT) |

—\00 | FHE

= & Module 101 StationCRAND GPID_REG IF) ]

T PDO (1 Stald
B R PDO (1 Sta)
& WeState
F InfoData
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3. [Master station] Setting the number of occupied stations
When the number of occupied stations is other than one, set the desired
number of occupied stations in the PLC side according to the following.
(The number of occupied stations is set to one by default; The setting is not required to be changed
in the loop-back example in this example.)

(1) Double-click the CompactCom 40 EtherCAT (the added slave under the EtherCAT device) node
and display the following window in the right pane.

TwinGAT Project! 3¢ [0 -

Genersl | EtherGAT | Prosess Data | Siots | Startup | GaE - Online | Oniine |

Name: [Box 2 GompactGom 40 EtherGAT) [z

Obiect i Tx03020002

Tipe: [CompactGam 40 EtherCAT

Comment: = |
I Disabled Create symbole [

Name [T online [Tope [Size | vaddre. | In/out | User L] Linked to | B
) RAG00-000T X 0 USINT o a0 Tout 0 MAIN it CRE0DIO_A |
FRUE0-501D X 0 USINT w0 Tput 0 MAIN At CREDDIO_A
FRAEIG-5028 K 0 USINT w0 put 0 MAIN At GREDDO_A
FRAEI4-503 K 0 USINT w40 put 0 MAIN At GREDDO_A
1 RUG0-5030 K 0 USINT w40 put 0 MAIN At GREDDO_A
FREMI-B04T K 0 USINT w0 put 0 MAIN At GREDDO_A
FRMEMB-5059 K 0 USINT w450 Iput 0 MAIN kot GREDDIO_A
1 RMGOSE-5069 K 0 USINT w460 Iput 0 MAINnbput GREIDIO_A
1 RUHE000) X0 UNT 2 a0 Iput 0 MAINnIput GRED0 REG_ =

(2) Select the Slots tab and display the following window.

General | EtherGAT | Frocess Data Siots | Startup | GoE = Online | Online |

Slot [ Module [ Moduleldent | Module [ Modulelde.. [ Deseription |
@ GPI&FRee 1 StationCRE00 GPIO_RE.. Gx00000101 | [®1StstionCRO00 GPIO_REGIF  0x00000101 1 Ststion

@ 2 StationsGREND GFIDREGIF 0x00000102 2 Stations
=]

@ 3 StationsCREN0 GPIO_REGIF 0x0000010% 3 Stations
@ 4 StationsCRE00 GPIO REGLIF 0x00000104 4 Stations

I Dosnlosd SoiChe - p) Greste project specific XML File
Name [ Tonline [ Tvpe [Sizz__ [ >Addre.. [ Iw/out | User L[ Linked to |
1 FOCR000-6007) o USINT 1 80 bpt 0 _|
1 RX(B003-6015) 0 USINT 1000 bpt 0
1 RUB016-6023) 0 USINT W0 et 0
1 RUB024-6081) 0 USINT W20 et 0
1 RU(B032-6039) 0 USINT o0 et 0
1 R{OMI-6047) 0 USINT Woow) Tt 0
1 RAB03-5058) 0 USINT 10 450 bpt 0
“#1 RO(B056-6063) 0 USINT 10 460 bpt 0
1 R (000) 0 UINT W 460 hpat 0 =

(3) Press the [x] button and delete the item (module) in the left pane.
(4) In the right pane, select the desired number of occupied stations, press [<], and add the item
(module) to the left pane.

The relationships between the number of occupied stations and the selected module are as shown
below.

Setting of the number of occupied stations Description in the "Module" field

1 Station (Default) "1 Station:CR800 GPIO_REG_IF"

2 Stations "2 Stations:CR800 GPIO_REG_IF"

3 Stations "3 Stations:CR800 GPIO_REG_IF"

4 Stations "4 Stations:CR800 GPIO_REG_IF"
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4. [Master station] Adding a PLC program

(1) Add a PLC project
When no PLC project exists in the master station, add a PLC project.

Select "Add New Item" from the context menu of the PLC node.

L I I
=T
w
-

1 SAE s Add Mew Ttem.. Cr [+Shift+5
L - :
o i Add Existing tem.. Shift+alt+ &
2 & #dd Project from Source Contral.
=
Ly Paste Cir [+
Fazte with Links
E @ Hide PLG Configuration
e A . m
Add the project.
Add Hew Item — TwinGAT Project1 EE
Installed Templates Sort by: IDefauIt | Search Ihstalled Templates 2 |
Plz Templates [ : )
ﬂ Standard PLG Frojet Pl Templates ;:;ZZSP;Cn;r:m_:V:?;ZSAT PLG project
"""""" i containing a task and a prograpm.J
m Empty PLG Project Plc Templates
| Specify the project name and storage folder. |
Mame: ISHMPLE < '/
Location: = ¥ =l Browse.. |
.
(Reference)

Selecting "Standard PLC Project" automatically generates a template with an empty ST (Structured
Text) program and settings on a PLC program related task. In this example, select Standard PLC
Project and generate a project with the project name "SAMPLE".
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Add the description of the program (main) in POU in the project.

1 External Tvpes
«a References
1 DUTs

[ Gvls
= PO

EE

i

H':j MAIM (FRG)  Double-click MAIN (PRG) and open the program edit screen. ]

L Viol
M 3 DlTanl (DT =LY

Enter the program in the "MAIN" tab in the right pane.

Solution Exj

|2
; Solution 'TwinGAT Project ' {1 project)
B wil TwinGAT Project]
B [ svsTEM
f License
@ Real-Time
B B Tasks
[ PlcTask
=f= Routes
¥ Type System
8] TeCOM Objects
PLG

AMPLE
= SAMPLE Project
[ External Types
gl References
£3 DUTs
[ Gvls
B [ POUs
&) MAIN (PRG)
3 wISU=s
li# PloTask (PlcTask)
28 SAMPLE tme
OF SAMPLE Ihstance
| SAFETY
[ G+
S Bl
= ﬂ% Devices
[F == Device 1 (EtherCAT)
+B Image
+B Image-Info
2 Synclnits
Trhputs
W Outputs
& IhfoData
[£° Term 1 (EK1814)
& Box 2 (CRS00-DAEtherGAT IF)
= 4 Module 1 (1 StationGRE0 GPID_REG_IF)
T PDO (1 Stal)
B Rx PDO (1 Sta)
3 WoState
& hfoData

OFHHRKBERE

winGAT Project]

1 PROGRAM MRIN

z WAR

3 (* PICTOTZAAISIEE )

4 (* Internal Variables for the PLC program *

5 lpc_IO: UINT;

€ lpc_EEG: UINT;

7 END VAR

3 VAR _INPUT

w0 (x ABZTOEZT—H(RX,RRr) 4

11 (* Input Process Data (RX,RWNr) +*)

1z nInput_CRE00_IO ARR ATEI* AFRAY [1..2] OF USINT:
13 nInput_CR200_REG ARR AT:I* ARRAY [1..32] OF UINT:
14 END VAR

16 VAR _OUTPUT

17 (v HAETGt T —4 Ry, rAv) #)

18 (* Output Process Data (RX,RRr) *#)

13 nCutput_CRE00_IC ARR ATE(* : ARRAY [1..2] OF USINT:
20 nOutput_CRE00_Reg ARR  AT:Q* : ARRAY[1..32] OF UINT:
Z1 END VAR
23 B

L (* FREL <)

z (* Loopback *)

3

4 (¥ IO RX¥->RY #)

5 FOR lpc I0:=1 TO & DO

& nCutput_CRE00_I0 ARR[lpc I0] := nInput CRE00_IO ARR[lpc IO]:
7 END_FOR

g (* Reg RAr->RAEw *)

10 FOR lpc_REG:=1 TO 32 DO

11 nOutput CR300_Reg ARR[lpc REG]:=nInput CRE00_REG ARR[lpc REG] ;
1z END_FOR

13
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Build the project (Press the "F7" key).

After building the project, the input/output variable names appear under n

"SAMPLE Instance" relating to the PLC program.

These variables are to be linked with the CR800-D process data.

= OF SAMPLE Instance
= PlzTask Inputs

F MAINnInput GRENDIO_ARR
F MAINnIhput CRE00_REG_ARR

= B PlcTask Outputs

B MAINnOutput CRENDIO_ARR
M MAINnOutput CREN0_Reg ARR

5. [Master station] Linking the variables in the PLC program with the process data

For the loop-back operation by the PLC program, assign the variables (arrays) in the program to the

CR800-D process data. The assignment details are as follows.

PLC program variable

CR800-D process data (l/O, register area)

Array[(Start element)...(End element)] | Start End

ninput_ CR800_10_ARR[1..8] RX(6000-6007) RX(6056-6063)
ninput CR800_REG_ARR[1..32] RWr(6000) RWr(6031)
nOutput_CR800_IO_ARR][1..8] RY(6000-6007) RY(6056-6063)
nOutput_CR800_Reg_ARR[1..32] RWw(6000) RWw(6031)

In 1/0 (RX, RY), areas for 8 bits (8 points) are assigned to one array element.
(Example: The 8-bit value ninput_ CR800_IO_ARR]1] is assigned to RX (6000-6007) (8 bit data).)
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a) Linking the byte data input to PLC with the process data RX

Link MAIN.nInput_CR800_IO_ARR([] (1 byte x 8-element array) with areas from RX (6000-6007) to
RX (6056-6063) of the CompactCom 40 EtherCAT device.

Use "Change Link" in the context menu of the MAIN.nInput_CR800_IO_ARR node for operation
(refer to the following).

= OF S&MPLE hetance I

=l FlzTagk hputs
MAIN nInput_G

20010 AR,

g
%1 MANrlnput GRA00 REG ¢ M Change Link..

H
= B PlcTazk Cutputs ey | der
M MAINnCutput_GREN0_I0_A ) )
F, MHINHOHtth_GREDD_REE_ Giota Link “Wariable

Selecting "Change Link" displays the following window.

EN Attach Variable MAIN nInput_CR200_I0_ARR {Input)

Search: I ﬂ r~ Show Variables
& Unused

 ged and unused
™ Exclude disabled
[V Exclude other Devices

El Device 1 [EtheiCAT)
(-4 Box 2 (CompactCom 40 EtherCAT)

L] RX[GO00E007) > 1B 39.0,USINT [1.0] IV Exclude same Image
RXIG00S-E015) > |B 40.0, USINT [1.0] [% Show Taaltips
FX(GOTE-B023] > IB 41.0,USINT [1.0] I~ Sort by Address
FX(G024-6031] > IB 42.0,USINT [1.0] I~ Shaw Varisble Groups
FX(BO32-B033) > B 43.0,USINT [1.0] -
FX(E0406047) > B 44.0, USINT [1.0] [ Sl it Types

! FX(GO4E-6055] > IB 45.0, USINT [1.0 I Matching Tepe

] FAGOSE-E063) > IB 46.0, USINT [1.0] [F Matching Size

[T &l Types

[V Array Mode
— Offzets

= Continuous

= Show Dialeg

r—Wariable Mame / Comment —

= /T Hand over
= /| Tiake ower

Cancel | oK I
&

In the above window, select RX (6056-6063) to RX (6000-6007) in a batch, and click [OK].
(Note: "Array Mode" must be checked (for assigning arrays to multiple variables in a batch.))
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b) Linking the word data input to PLC with the process data RWr

Link MAIN.nInput_CR800_REG_ARR][] (32-element array) with RWr (6000) to RWr (6031) of the
CompactCom 40 EtherCAT device.

Use "Change Link" in the context menu of the MAIN.nInput CR800_REG_ARR node for operation
(refer to the following).

= IF SAMPLE hstance
PlcTask Inputs

=

&

H

F#1 MAINnlnput GRE00IO_ARR
MEIN nIhput GRE00_REG_ARR.
= [ Pl-Tazk Midrots

Select "Change Link" and display the following window.

[N Attach Variable MAIN nInput_CGRE00_REG_ARR (Input) [ x|
Search: I ﬁ  Show Y ariables
& Unused

B

Box 2 [CompactCom 40 EtherCAT]

#1 Rw/[5000)
#1 Rw/lE001)
#1 RwilE002)
#1 FwilE003)
#1 Fwi(5004]
#1 Fw/i[5005)
#1 Fw/il5006)
#1 Rw/ilG007)
#1 Awil5008)
#1 Rwil5009)
#1 Rw/ilE010)
#1 RwilE011)
#1 FwilE012)
#1 FwilE013)
#1 Fwils014)
#1 FwilE015)
#1 RwilG01E)
#1 Awils017)
#1 Awils018)
#1 RwilE019)
#1 RwilE020]
#1 FwilE021)
#1 FwilE022)

¥

R " L L

B 47.0, UINT [2.0]
B 49.0, UINT [2.0]
IE 51.0, UINT [2.0]
IE 53.0, UINT [2.0]
IE 55.0, UINT [2.0]
IE 57.0, UINT [2.0]
IB 59.0, UINT [2.0]
B 61.0, UINT [2.0]
B 63.0, UINT [2.0]
IB 65.0, UINT [2.0]
B 67.0, UINT [2.0]
IE 69.0, UINT [2.0]
IE 71.0, UINT [2.0]
IE 730, UINT [2.0]
IE 75.0, UINT [2.0]
B 77.0, UINT [2.00
IB 79.0, UINT [2.0]
B &1.0, UINT [2.0]
B 83.0, UINT [2.0
IB 85.0, UINT [2.0]
IE 87.0, UINT [2.0]
IE 89.0, UINT [2.0]
IE 91.0, UINT [2.0]

[

| Cancel | Ok, I
4

M Chanee Link..

" Uszed and unuzed

I Exclude disabled

¥ Exclude other Devices
¥ Exclude same Image
¥ Show Toalkips

[T Sort by Address

[~ Show Variable Groups

 Show Yariable Tepes———
™ Matching Type

[¥ | W atching Size

[ Al Tepes

v Amray Mode

- Offzetz
[™ | Continuaus
[ Show Dialog

—Yariable Mame / Comment—

= 2| Hand aver

[T /| Tiake over

In the above window, select RWr (6031) to RWr (6000) in a batch, and press [OK].
(Note: "Array Mode" must be checked (for assigning arrays to multiple variables in a batch.))
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With the same method as the assignment for the input, link data with RY

and RWw using the Change Link context menu.

= B PleTask Outputs
w hAT
» MA]

nioutput CREN0 Ree ARR

| W@ Charee Lirk..
1% filear Linkfeh

Link with RY (6000-6007) to (6056-6063).

R Attach Variable MAIN.nOutput GRE00_I0_ARR (Output) =]
Seach I ﬂ I~ Show Vaiiables

& Unusad

=] 10
| Devices
o Device 1 [EtherCAT)

Fiv(5000-5007)
Fiv(B00S-5015)
FiY(BOT6-6023)
FiY(B024-5031)
Fiv(5032.6039)
FiYIB040-6047)
Fiv(B046-5055)
Fiv(BOS6-5063)

& 4 Box 2 [CompactCom 40 EtherCAT)

>

>
>
>
>
>
>
>

€ Used and unused

I Exclude disabled

[¥ Exclude other Devices
I¥ Excluds sarme Image

0 33.0, USINT [1.0]
IZ Show Teolips

0B 40.0, USINT [1.0]
QB 41.0, USINT [1.0] I~ Son by Address
0B 42.0. USINT [1.0] I~ ShowVariable Groups
0B 43.0, USINT [1.0] -
0B 44.0, USINT [1.0] [ —
QB 45.0, USINT [1.0] ™ Matehing Type:
0B 46.0, USINT [1.0] I¥ | Matching Siee

=1 &l Types

¥ AnapMode

~Olfsets
I= | Gontinuaus
I~ ShowDislog

Wariable Name / Comment—
=/ /| Hand over
=1 /T Tiske over

Cacel
A

|

Link with RWw (6000) to RWw (6031).

\ 4

[N Attach Variable MAIN.nOutput_CR800_Ree_ARR (Output) [x]

Search: |

= 10

=%, Devices
B 7% Device 1 [EtherCAT)
&> FmOCHl > QB 1520.0,UINT [20]

FimdweCtl > @B 1522.0,UINT [2.0]

DevChl > OB 1534.0,UINT [20]

Box 2 [CompactCom 40 EtheiCAT)
Rww(E000] > OB 47.0.LINT [2.0]
Rww(E001] > OB 49.0,LINT [2.0]
Rww(E002] > OB 51.0,UINT [2.0]
Rww(E003] > OB 53.0,UINT [2.0]
Rww(ED04] > OB 55.0.UINT [2.0]
I > OB 57.0.UINT [20]
i > (B 530, UINT [20]
L > OB ELO.UNT [20]
L > OB E30.UINT [20]

Rww(E0039] > OB E5.0.UINT [2.0]
Il >
Il >
Il >
1 >
Il >
(f >
Il »

8 67.0, LINT [20]
0B 69.0, UINT [20]
B 71.0.UINT [20]

Rww(B 1)
Rww(BM2)
Rww(Em 3]
v RwwiE0 4]
R/ w(B5)
v Rww(B06]

8 73.0,LINT [20]
8 75.0,LINT [20]
0B 77.0.UINT [20]
B 79.0, UINT [20]

FEEREAERAAEAAAR
3
z
=
:
z
g
=

ﬂ - Show Yariables

& Unused

€ Uged and unused

I™ Esclude disabled

¥ Exclude other Devices
¥ Exclude same Imags
[% Show Taoltips

™ Soit by Address

I™ Show Varisble Groups

[~ Show Variable Types
™| Matching Tupe
¥ biatching Size
™| &1l Twpes

¥ Aray Mode

- Offssts
™ Continuous
I~ | Show Dislog

~Wariable Name / Comment —|
= /1 | Hand over
=1 /1 | Tiske cver

| Cancel
A

Use the "Change Link" menu and link data with the variables of both the

I/O signals and registers.

6. [Master station] Generating the mapping data
Select "Generate Mapping" from the context menu of the "Mappings" node under 1/O.

= Ero

= *é Devices

E == Device 1 (EtherCAT)
*8 Image

+8 Image-Tnfo

= ﬁ" Mappings
@ SAMPLE Ihstance - Device 1 (EtherGAT) 1

Mapping data generation complete
(SAMPLE Instance (PLC variable) - EtherCAT

2 Synclnits
Ihputs
W Outputs
& IhfoData
[ Term 1 (EK1814)
= 4 Box 2 (CompactCom 40 EtherGAT)
= 4 Module 1(1 StationCGRE00 GPID_REGIF)
Tx PDO (1 Sta)
W R PDO (1 Sta)
& WeState
& IhfoData
3
*®  (Generate Mappines
Expaort Mappine Infos...
Import Mappine Infos..
Clear All Mappine Infoz..
Reference:

For the copy operation of data related to the processing of both the PLC program and 1/O
(EtherCAT), the engineering tool recalculates the (internal) transfer address for exchanging data
according to the linking performed with the procedure so far.
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7. [Master station] Enabling the setting m

Select "Activate Configuration" and enable the settings for the PLC.

TwinCGAT Project1 — Microsoft VYizual Studio

File Edit “iew Project Build Debug | TwinCGAT | TwinsAFE  PLC Team Data  Toole Test S

HE RS N~ | | EE _.,'| S|k Activate Configuration
1 SAMPLE -1 _|| 3] £ Restart TwinCGAT System

— Pl Fectart TwinCAT (Sonfie Made)
Solution Explorer

8. [CR800-D] Setting the robot parameters

When the number of occupied stations is one as in this example, the default (1) is not necessary to be
changed.

(When the number of occupied stations is other than one, set the parameter ECTOCS to the desired
number of occupied stations.)
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12.1.4. For the EtherNet/IP

(1) Set the IP address and upgrade the firmware version as explained in the "Installation Guide" enclosed
with CompactLogix.

(2) Select "Software" on the download page of the Mitsubishi Electric FA global website and download
the EDS file.

a) Start the EDS Hardware Installation Tool.

|

2 I BOOTP-DHCP Server
DriveTools »

FactoryTalk Tools 3

FLASH Proerammineg Tools A M Rslinx v B Tools @ EDS Hardware Installation Tool
@ HMS 3 l@ RSlogix 5000 Enterprise Series  » %& RSLinx Classic ﬁg QPG Test Client

Utilities 3 % RSLinx Clasgic Backup Restare Utility OPGTest Document

RS Nethiforx 3 % RSLinx Classic Launch Gontrol Panel

l@ FactoryTalk Activation 3 @ RSLinz Glassic Online Reference

b) Click the [Add] button.

Rockwell Automation — Hardware Installation Tool

This tool allows you to change the hardware description inf
installed on your computer.

Launch the EDS Wizard and add selected hardware description files and
aszociated components only.

Launch the EDS Wizard and remave selected hardware description files
= and azsociated components only.
Remave All Remove all previously installed hardware description files and associated
— components fram your computer.

c) Specify the folder containing the EDS file.

Rockwell Automation’s EDE Wizard

Reeistration
Electronic Data Sheet file(s) will be added to your system for use in Rockwell dutomation
applications.

" Reeister a gingle file
(+ Register a directory of EDS files [~ Look in subfalders

In folder:
C¥Program Files¥Rockwell Sottware

* If there iz an icon file (ico) with the same name as the file(s) vou are registering then
this image will be azsocisted with the device.

To perform an installation test on the filels), click Nesxt

A | Fe |

d) Click the [Next] button to complete the process.
(If necessary, the icon which indicates that the PLC has recognized the 2F-DQ535-EIP card can
be changed.)
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(3) Set the IP address for the robot controller EtherNet/IP in the robot controller parameter "EPIP".

Set the IP address for EtherNet/IP in the parameter "EPIP" on the RT ToolBox3 "Parameter List"
screen.

[E Parameter List 1:RC1 (Online) = O X

View - -

L:RV-2FRD oAl S
Parameter Name : EPIP| Read (_I Changed

Parameter Explanation Attribute k|

EPGW EtherNet/IP Gateway IP Address Common

EPIP EtherMet/IP IP Address Common =

EPMSK EtherMet/IP Subnet mask Common

EPRDLMN EtherMet/IP Receive data size (1 to 256) Common

EPSDLMN EtherNet/IP Send data size (1 to 256) Common g

ERROUT Err. No. output requirement INPUT,During output Err. No. OUTPUT Common

ERRRESET Error reset INPUT,During error OUTPUT Common

ESCMODE Mode of moving to the safe point. (0:Fixed TCP/Fixed mechanical I/F) Robot

EXTENC No. of external encoder Common

FBGAIN Adjustment coefficient of feedback gain [%] (50-150) Robot -
4 [ »

(4) Set the system configuration using RSLogix5000.

a) Start RSLogix5000 and click [New] in the [File] menu.

New Controller

Select the PLC type.
Aller-Bradiey — —1
Type: |1?89-L35E CompactlLogi=5335E Cantroller
Revision; 16 Cancel
= T
Name: [5.ample \| Select the PLC revision.
[ escaiption: ‘ \
Specify the project name.
=
Create Ir: |C:\F|SLogix BO00NProjects Browse. ..

b) Click [Who Active] in the [Communications] menu, click "CompactLogix Processor" then click [Set
Project Path].
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ho Active

v Autobrowse

= E Wiork.station,

+ & Linx Gateways, Ethernet
--&= AB_ETHIP-1, Ethernet
=] 8 NN, 1769-L35E Ethernet Port, 1769-L35E Ethernet Pard
= m Backplane, Compactlogix System =
{00, CompactLoeix
@ 01, 1769-L35E Ethernet Port
+] |ﬂ 03, Local 1769 Bus Adapter, V17694
T RN, 2D-TZ535-EIP, 2D-TZ535-EIP

bt A

<

Path: AB_ETHIP-1' sl B ack planes0
Fath in Project: <nones

Go Orline |

Download
Update Firmware...
Lloze
Help

Set Project Path

=

Upload...

) Select the processor.
/|

EtherNet/IP

| Click [Set Project Path].

c) Right-click [Ethernet] in the project tree [I/O Configuration] then click [New Module].

-5 Contraller Sample
Controller Tags
23 Gontroller Fault Handler

M Select Module

3

[ Pawer-Up Handler Module
=43 Tasks
-8 MainTazk
MainProgram
[ Unscheduled Programs
-5 Mation Groups
i | Unerouped Axes
3 Add-0On Instructions
-5 Data Types
@ User-Defined

¥

1769-L32E Ether..
1769-L35E Ether..
1788-EN2DN/ B
1788-ENBT/A
1788-EWEB/A
1704-RENT/ B
1704-RENT/B
Crivelogix5730 Et..
ETHERMET-ERL
ETHERMET-MO...

Description endor

104100 Mbps Ethernet Port on GompactLogixG332E Allen—EBradle ~
104100 Mbps Ethernet Port on CompactLogixB335E Allen—Bradle
1788 Ethernet to DeviceMet Linking Device Allen—Bradle
1788 10100 Mbps Ethernet Brides, Twisted-Pair Med.. Allen-Bradle
1788 10100 Mbps Ethernet Bridee w/Enhanced Web.. Allen—Eradle
1794 10100 Mbps Ethernet Adapter, Twisted—Pair M. Allen—Bradle
1794 10100 Mbps Ethernet Adapter, Twisted—Pair M. Allen—Bradle
10900 Mbps Ethernet Port on DrivelogixG730 Allen—Bradle
Generic EtherMet/IP CIP Bridee Allen—Bradle

tic Ethernet Module Aillen—EBradls

i

- Et SoftLogixBB00 Ether Net /TP Allen-Bradle
4 EA_# Strings PH Ethernet Adapter, Twisted-FPair Media Parker Hann
i Add-On-Defined +I- Digital
+- L Predefined +- Drives -
[ Module-Defined el Bl
3 Trends Click [OK]
-5 /O Configuration IC . d Favarite
= m Backplane, Compactlogix System Se|eCt [ETH ERN ET— _J 4
ffa 1769-135E Sample Favorites
- 17609-L35E Ethernet Port LocalENB MODULE]
=5 = I ok Cancel Help
0 Oompac| % New Module.. | | |

d) Complete the 2F-DQ535-EIP card settings in the "New Module" window.

Mew Modul
Enter a Name. seetE

e) Set RPI.

Set RPI on the following screen.

B Enter "100" for [Input],
["150" for [Output],

Type: ETHERMET-MODULE Generic Ethernet Module Q1]
ndor: Allen-Bradley and 1 for
F. . LocalENE 1 i
N:[m ) DDQC:35_1 Cormmction Pafa“,;i:;hw [Configuration].
SeleCt [Data'SINT] Description: Instance:
Input: 100 a < [8-bit]
FK : 150 ! i .
Output: =) (B4 For [Size],
E DR D2 SINT e Configuration; 1 0 [B-hit)
Address / Host Name - ) = enter the values
| | OPaddess | 192 . 168 . 0 . 200 set in parameters
Enterthe IP address — — P
. . ) Host Mame: "EPSDLN"
specified in parameter 3 .
"EP|P" and "EPRDLN".
) Cancel Help
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M Module Properties: LocalENB (ETHERNET-MODULE 1.1) | Ether“etllp

General Connection™ ] Madule Infol

BRequested Packet Interval [RPI): 10.0 =Ims [1.0 - 3200.0 ms) ——
[ Inhibit Module Set "10".

™ Major Fault On Controller IF Connection Fail: While in Run Mode

Fadule Fault

Statuz Dffline ok | Cancel | Apply | Help |

If the above screen does not appear, right-click "ETHERNET-MODULE arbitrary name" in the
project tree and click [Properties] then click the [Connection] tab.

f) Click [Download] in the [Communications] menu then click the [Download] button.

Download E|

"j Download offine project 'Sample’ to the controller,
L3

Connected Corntraller:

Marne: DER N

Type: 1769-L35E /4 CompactLogixb335E Controller
Path: AB_ETHIP-1 SR B ackplanst0
Serial Mumber:  4045456E

Security: Ma Pratection

@ DAMGER: Unespected hazardous motion of machinery may occur.,

Some devices maintain independent configuration settings that are
not loaded to the device during the download of the controller.

Verify these devices [dives, network devices, 3rd party products)
have been properly loaded befare placing the contraller into run made.

Failure to load proper configuration could result in mizaligned data and
unexpected equipment operation.

Cancel Help
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(6) Confirm that the status for the added "ETHERNET-MODULE" is "Running".

Click "ETHERNET-MODULE arbitrary name" in the project tree, and confirm that the "Status"
indication is "Running".
If the status is not "Running" and an error is displayed, refer to the PLC help and remove the cause of

the error.

=45 Controller sampledo
i@ Controller Tags
I:I Controller Fault Handler
O | Power-Up Handler
-5 Tasks
5'@ MainTask
C& MainProgram
... Unscheduled Programs
=43 Metion Groups
L.Ea Ungrouped Axes
----- [(3 Add-On Instructions
=145 Data Types

[ User-Defined

Eﬁ Strings

Eﬁ Add-On-Defined

-, Predefined

- Module-Defined
----- [(3 Trends
=3 /O Cenfiguraticn

Bm Backplane, CompactLogix System

..... ff0 1769-L35E sampledn

- 1769-135E Ethernet Port LocalENB
. .25 Ethernet
.. 1769-L35E Ethernet Port LocalENE

: W B FTHERMET-MODULE DO535_1 . . .
Confirm this status is

----- {0 CompactBus Local
"Running".

=] Module Defined Tags
DERE3E 1
DRE351:0
Dezcription ~

Statuz Running
Module Fault
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PROFINET 10

12.1.5. For the PROFINET 10

(1) Create a new PLC project.
Start TIA Portal.

4 Siemens —Oox

Totally Integrated Automation

Open existing project

Open existing project fecenthise
Project Path Last chan...

Create new project C:lUsers\YT80744\DesktoplTestPN_aging 5(28/202...
b Migrate project
Welcome Tour
<] n ]

D Activate basic integrity check

) Help

User interface language

} Project view

Create new project

Project name: ]

Path: |C:WUsersivTBO7441Deskiop [=]

) Open existing project

Create new project Version: |V18 [=]

Author: [YTB0744 |

) Migrate project

Comment: ~

) Welcome Tour

) Installed software

Help

User interface language

» Project view
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(2) Configure the initial settings for the master station. P““H“ET In

[First steps] will appear after the project is created. Click [Configure a device].

4 Siemens - C:\Users\YT80744\Desktop\Master1\Master1 —-oOX

Totally Integrated Automation

First steps

o ) Project: "Master1" was opened successfully. Please select the next step:
Open existing project

Create new project
proj I \%
Migrate project

Close project

Q | Configure a device

Welcome Tour e
\fé@ﬁ Write PLC program

First steps

1 Configure

LERE technology objects
Installed software H N Parameterize drive
Help

I J Configure an HMI screen

User interface language

Open the project view

} Project view Opened project: C:\Users\YT80744\Desktop\Master1\Master1

Click [Add new device] then double-click [SIMATIC***] - [CPU] - [CPU***] - [BES7***] (select the
relevant series).

nens - C:\Users\YT80744\Desktop\Master1\Master1 —ox

Totally Integrated Automation

Add new device

[2]

networks

I Devices & @ Show all devices Device name:

[PLc

@ Add new device

~ [[§i 5IMATIC 571200
~ [ cru
~ [@ cPu 1211C ACIDCRIy

Device:

Controllers

CPU 1211C ACIDCIRlY

» [ CPU 1211C DCIDCIRY
» [ CPU 1212C ACIDCRIy

N

Article no.:  |[6E57 211-1BE40-0XB0

@ Configure networks

H » [ cPu 1212¢ DdDCIDC Ve Va6 [+
» [ cPu 1212¢ DODCRIY =
» [ cPU 1214C ACIDCIRlY Description:

Work memory 75 KB; 120/240VAC power supply
‘with DI6 x 24VDC SINKISOURCE, DQ4 xrelay and
12 on board; 3 high-speed counters
(expandable with digital signal board) and 4
pulse outputs on board; signal board expands
on-board 1I0; up to 3 communication modules
for serial communication; PROFINETIO contraller,
I-device, tranzport protocol TCPIIP, secure Open
User Communication, 57 cammunication, Web
server, OPC UA: Server DA

» [ cPU 1214C DCIDCIDC
» [ cPU 1214C DCDCRIY
» [ CPU 1215C ACIDCRly
» ':u CPU 1215C DCDCIDC
» [ CPU 1215C DCDCIRY
» [ CPU 1217C DCIDTIDC
» Fm CPU 1212FC DCIDCDC
» [ CPU 1212FC DCIDCRly
» ':j] CPU 1214FC DCIDC/DC
» [ CPU 1214FC DCIDCRly
» ':m CPU 1215FC DCIDC/DC
» [ cPU 1215FC DCIDCIRlY
» [ cPU sIPLUS -
» Fm CPU SIPLUS RAIL

&

PCystems

Drives

} Project view Opened project: C:\Users\YT80744\Desktop\Masterl\Master1
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PROFINET10

The [PLC security settings] window will appear. In [Protection of confidential PLC data], uncheck

PLC security settings

) Protection of
confidential PLC data

HM

B Do not show this dialog again

PLC security settings

@® Mode for PGIPC and HMI

communication

I Do not show this dialog again

[Protects the PLC configuration data from the TIA portal project and the PLC] then click [Next].

X

Protection of confidential PLC data
Select whether your confidential PLC configuration data is to be protected.

Protection of confidential PLC configuration data activated:

- Confidential PLC configuration data (e.g. OPC UA certificates) are protected in the TIA Portal
project and during runtime.

- If the PLC must be replaced with a replacement PLC, the passwerd for the protection of
confidential PLC configuration data must also be assigned for the new PLC.

Protection of confidential PLC configuration data deactivated:
- Confidential PLC configuration data (e.g. OPC UA certificates) are not protected in the TIA
Fortal project and during runtime.

- No special password trestment when replacing the substitute PLC

Portal project and the PLC.

D Protects the PLC configuration data from the TIA

TA project PLC Configuration
data
Bac | | Neat=> | | Finish ‘ | Cancel |

In [Mode for PG/PC and HMI communication], leave the setting unchanged and click [Next].

X

Mode for PG/PC and HMI communication
Select how the PLC may communicate with PGIPC and HMIs.

Only secure PG/PC communication allowed:

- Communication to PGIPC and HMI with higher security standard

- Communication to TIA Portal < V17 and HMI systems < V17 is not possible
- Communication performance might be reduced

Legacy and secure PG/PC communication permitted:

- Communication security to PG/IPC and HMI according to the options of both communication
partners

- Communication to TIA Portal < V17 and HMI systems < W17 is possible. Higher TIA Portal
VErsions require a separate activation of the Legacy communication.

- Communication performance might be higher when enly legacy PGIFC communication is

used
(¥ Only allow secure PGIPC and HMI communication
PGIPC and HMI e
Secure
—p
Communication
<=Back Nextz= Finish | ‘ Cancel
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PROFINET10

In [PLC access protection], select [Full access (no protection)] then click [Next].
PLC security settings %

PLC access protection
Select how the PLC is to be accessed without password protection.

Full access (no protection):
All users have full access to operations that modify standard project data. No password is
required.

@ PLC access protection Read access:

Users have read-only access to PLC configuration data (e.g. hardware configuration, blocks).
Users can also change the PLC operating state (RUN/STOF) and system time.

HMI access:
Only HMI access and access to diagnostics data is possible. This includes read and write access
to tags.

No access (complete protection):
TIA Portal users and HMI applications will not have access to any functions.

Access level without password:

Password for full access: ‘ |V‘

Il Do not show this dialog again ——T I Nextz= I Finish | ‘ Cancel

In [Overview], click [Finish].
PLC security settings %

Overview
Dverview of the selected PLC security settings.

Protection of confidential PLC data: Dizabled

Mode for PG/PC and HMI communication:  Onlysecure PGIPC communication
@ Overview allowed

PLC access protection: Full access (no protection)

Finish Cancel

B Do not show this dialog again eBack | | -—
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PROFINET10

The [Devices & networks] window will appear. Click [PLC_1] in [Device / port] in the [Topology
overview] tab.

[PLC_1] properties will appear in the lower half of the window where the general settings can be
configured.

U4 Siemens - C:\Users\YT80744\Desktop\Master1\Master1

Project Edit View Insert Online Options Iools Window Help Totally Integrated Automation
G i swepier 2 Y 5 X Ot et BMIEE R Y coonine F coottine |4 WA 2 1] w1y o PORTAL
Master1 » Devices & networks -—WEX
evices opology view letwork view evice view ions =]
Devi Topology vi Network vi Device vi Opti [
e e = [ x
E} e WEEas =i | [ Topology aven]+ [ + S[E;
H
v | Catalog 3
e g
B Add new device ¥4 Device [ port @ 2
= . 2
o Devices & networks PLCT [ Filter  Profile: Fi
+ [ PLC_1 [CPU 1211C ACIDCIRI] cruIzTic L ~ FLC1 » [ Controllers =
[y Device configuration " rRTH » @ Hm | |
'@/ online & diagnestics n For_1 | » [ PC systems ]
» =g Program blocks i » [ Drives & starters o
» [3 Technologyobjects » [ Network companents %
b g} External source files. » [ Detecting & Monitoring z
» (@ PLCtags » [ Distributed IO g
» [ PLC data types » [ Power supplyand distribution o
» [55l Watch and force tables » [ Field devices _
» [&] Online backups (<] w 100% -] —s— #& (<] >| » (i other field devices =
= . =
b & Traces G Properties |7} Info | %/ Diagnostics )
7@ OPCUA communication z
] Program info ~ I — |
| - L L ¥ PROFINETinterface [X1] -
+ | Details view » DISIDQ 4 g
A Project information E]
|| Module » A2 3
» High speed counters (HSC) E
» Pulse generators (FIOIPWM) |= ||| Name: [PLC_1 ] j
m g Jen I Author: [YT80744 ] g
. Cycle [ o
%) online & diagnostics Comment: ~ =
£ B communication load d -
5 Program blocks . i 3
e et System and clock memory
R ‘ Al ﬁ\‘ SIMATIC Memory Card = L
::t[ema source files e
[ e Mullingel support se 1]
IG5 Wiatch and force tables =
- —T— R[> Tivformaton

* If this window does not appear, click the [Topology view] tab in the upper half of the window.

4 Portal view

Configure the Ethernet settings in [PROFINET interface [X1]] in the [General] tab.
|§ Properties ||E.'. Info ||ﬂ Diagnostics |

J General " 10 tags " System constants " Texts |

General | Ethemetaddresses |Z|
PROFINET interface [X1]

DI 6iDQ 4

Al2

High speed counters (HSC)
Pulse generators (PTOIPWM) |
Startup
cycle Internet protocol version 4 (IPvd)

Interface networked with

Subnet: | PNIIE_1 [~] =]

v v v w w w

Communication load : :
Systern and clock memory (#) Set|P address in the project
SIMATIC Memory Card

Web server

IPaddress: | 192 . 168 . 0 .1

Subnet mask: | 255 . 255 . 255 . 0

Use router

Time of day D

Protection & Security Routs 5!
OPC UA () IP address is setdirectlyat the device

Advanced configuration

Connection resources PROFINET

Overview of addresses

-

Multilingual support

v v w

-

Runtime licenses [] PROFINET device name is set directly at the device

[W] Generate PROFINET device name automatically

PROFINET device name: |p|c_1 | |2|
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(3) Register the robot GSD file.

Select "Software" on the download page of the Mitsubishi Electric FA global website and download

the GSD file.
To install the robot GSD file, click [Options] - [Manage general station description files (GSD)] from

the menu.
4 Siemens - C:\Users\YT30744\Desktop\Master1\Master1

Project Edit View Insert Online Options Tools Window Help

Zf (Y saveproject S ¥

1 Settings

ne ¥ Go offline

Project tree Support packages

Devices —
Start Automation License Manager

Manage general station description files (G5D)

al L
55
= ﬂ Show reference text
~ [ Master1 LLl Glebal libraries 4
K¢ Add new device
i Devices & networks FLE]]
CFU1211C
~ [/ PLC_1 [CPU 1211C AC/IDCIRIy]
[IY Device configuration
3| online & diagnostics
v =l Pranram hlncks
Select the relevant GSD file and click [Install].
Manage general station description files [%
Installed GSDs GSDs in the project
Source path: |C‘lProgram Files\SiemenslAutomation|Portal V18IBINIGSD B
Content of imported path
i rsion Language Status Info
L GSDMLV2 43-MTSUBISHI-DQ535 . 243 English Hot yet installed DQ535(FR...
g i |
Delete ‘ f Install 1 ‘ Cancel |
____________________________________________________________________________|

The window shown below will appear once the installation is complete.
Manage general station description files X

Installation result

1 Message

°| Installation was completed successfully.

Close
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(4) Configure the robot controller parameters.

Click the [Network view] tab in the upper half of the window.

Master1 » Devices & networks

& Topology view

HMi conr

Ef Network! nu Connections

PLC_1
CPU1211C

<[]

HAHE
| "

LUK

100% i s Y

& Network view

Device vi

PROFINET 10

e

a

| Device

P PLC_I

[<[w]

J Network nvewi*i »

¥ 57-1200 statio..

General

|Q Properties H:A.'. Info uﬂ

Diagnostics |

No 'properties’ available.

Mo ‘properties’ can be shown at the moment. There is either no object selected or the selected object does not have any displayable properties

Options
jm
V|Cata|og
| [search- | [iid] [iat|
[ Filter  Profile:

» [ Controllers

» [ H

3 I"-_I. PC systems

» [ Drives & starters

» [ Network components

» [l Detecting & Monitoring

» [ Distributed Ii0

» [l Power supplyand distribution
» [ Field devices

» [ Other field devices

> | Information

Bojejes ssempiey (£

s]003 BUI|UQ E”

saneiqr] E” syse] QHH

sulppY o]

In the [Hardware catalog] task card, click [Other field devices] - [PROFINET 10] - [General] -

[Mitsubishi Electric Corporation] - [2F-DQ535-PN]. An icon for Mitsubishi robots will appear. Drag and

drop the icon to the [Devices & networks] window and connect it to PLC_1.

Master] » Devices & networks

X

|; Topology view ||5ﬂ-h Network view ||f|'|‘ Device view ‘

PLC_1
CPU1211C

(<[ ]

& Network| 13 Connections [ HM connection

—s—=3 PLC_1.PROFINET 10-Syste...

reazHa:

1 10 system: PLC_1.PROFINET I0-System (100} E

=

2F-DQ535-PN
2F-DQ535-FN(F...
PLC_1

100% bl I

al

Options

Network Dvervii : :

¢ Device

v ‘ Catalog

O

~ 57-1200 statio
» PLC_T
~ GSD device_1

¥ 2FDQ535-PN

I

s|00] BUI|UQ EH

L[] >

[Search»

][]

[ Filter
» [ Controllers
» [ H
3 rj] PC systems
» [ Drives & starters
[/l Network components

» [ Field devices
~ [ Other field deviced

~ [ PROFINETIO

J General || 10 tags || System constants

H Texts

|g Properties

""Al Info ||ﬂ Diagnostics ‘

» General
» PROFINET interface [X1]
Identification & Maintenance

General

Name: |2F-DQ535-PN

Author: [¥T80744

Comment:

Profile: | <All= ]

Bojejed atempiey {5

tecting & Monitoring

» [ Additional Etherni devices

syse) J@lH

» [ Drives

» [ Encoders
» ':]‘] Gateway

'rj] General
- ':]‘] Mitsubishi Electric forpora...

» [ 2D-1Z535-PN
~ [ 2FDQ535-PN
[l 2F-DQ535-FN(FROFINE

sanelq E”

» [0

» [ sensors.
» [ PROFIBUS DP
» [ PROFIBUS PA

SU-pPY ]

[<]

>

Information
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PROFINET10

Clicking the [Device view] tab will display the module for the robot controller in the [Hardware catalog]

task card.
aste ouped device ) P D
‘5"" Topology view ”EE,J Network view J§IflY Device view Options
df [2FDos3sPn [2FD0s3sPNE Y| B B 55| [OF 3 = J Device overview |
E ¥ .- | Module hd | Catalog
bﬁ‘h E = 2FDQ535FN [searchs i [t
0“?’ D mizizE: E Filter Profile:
r\‘S'Q [ BT FHead module:
> | Module
[ Input/ol
-~ W npunl utput
- Il iniout 8 byte
i Il iniout 16 byte
E m [ Il iniout 32 byte
[ Il iniout 64 byte
v Il iniout 128 byte
[ - Il iniout 255 byte

The robot controller parameter [PNIOLN] is set to "16" in the initial settings so drag and drop the

[In/Out 16 byte] icon to [Module] in the [Device overview] tab.
Master1 » Ungrouped devices » 2F-DQ535-PN [2F-DQ535-PN(PROFINET 10)]

|§ Topology view ”Eg'h Network view u—ﬂ'f Device view ‘ Options
i FEPEEET B [ oevice averview D =
E . | Module V‘Catalog
vﬁ‘\ E ~ 2FDQ535PN Z [Search- |@
00"?’ I’ lc\)nte:ﬁ;che I [ Filter Profile:
A% niOut e =| » [ Head module
vn_u Module
— The following input/output byte numbers b
E can be selected. &/E oI T
In/Out 32 byte
= | |npUt/OUtpUt 8byte />[llm'0ut 64 hie
B Input/Output 16byte E:”{E”Elii :;te
Bl Input/Output 32byte
Bl Input/Output 64byte
H Input/Output 128byte
B Input/Output 255byte

Click [In/Out 16 byte_1] added to [Module] in the [Device overview] tab.

The [Properties] window will appear. Click [General] - [I/O addresses] and set the input and output
start addresses.

‘Q Properties ”:x.'. Info ”ﬂ Diagnostics |

J General | 10tags | Systemconstants | Texts
» General M 10 add
IO addresses addresses

Input addresses

I Startaddress: |256 | I
nd address: 271 |

Organization block: | (Automatic update} |

Process image: |P.utomatic update |

Output addresses

I Stana::ress: |256 | I
ndagaress. |Z/1

Organization block: | (Automatic update} |

Process image: |P.utomat|c update |
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PROFINET 10

Click [2F-DQ535-PN] in the [Device view] tab to display the properties and configure the robot

controller network settings.
Masterl » Ungrouped devices » 2F-DQ535-PN [2F-DQ535-PN(PROFINET 10)]

|§ Topology view ”ﬁﬁh Network view |m1’ Device view \_

Device overview

¥ .. Module
¥ 2F-DQ535-PN
b Interface
IniQut 16 byte_1

@+ [2FDQs3sFN[2FDQSIsPNA-| iy B

—

i I5]

|
-
L]

<]

[l >

<] [3] [Too% = —%—

Click [General] - [Ethernet addresses] and enter the IP address, subnet mask, and device name.
|§. Properties ”"_A.‘. Info uﬂ Diagnostics

JGeneraI ” 10 tags || System constants ” Texts |

} General
w PROFIMETinterface [X1]

Ethemnet addresses

Identification & Maintenance

Ethemet addresses

Interface networked with

Subnet: | PNIIE_T [=]

Internet protocol version 4 (IPv4)

(®) Set IP address in the project

IPaddress: | 192 . 168 .0 .2

Subnet mask: | 255 . 255 . 255 . O
Synchrenize router settings with 10 controller

OJ

O IP address is set directly at the device

PROFINET

Right-click [2F-DQ535-PN] in the [Device view] tab then click [Assign device name].

2 . Module
B ~ 2FDQS3SFN
» Interface
Iniout 16 byte_1
— Chang . L
Write 10-Device name to Micro Memory Card I
Ctrl+X =
Ctrl+C
Cerl+v
X Delete oel
= Go to topologyview
i Go to network view
Compile ’
] Download to device i e— [ |
Go online Ctrl+K.
g, i i |& Properties [} Info [ %] Diagnestics |
| General [ 10 tags [ System cons{ & online & diagnostics D
» General M e fead fcsign devicename |
+ PROFINET interface [X1] emel B
General Interf fymrEER epEEne
Ethemet addresses *
» Advanced opticns xR c [~
Identification & Maintenance [y Show catalog colshifec [~ |
[ Export module labeling strips
INter i) properties AltEnter
(@ setIPaddress in the project
IPaddress: | 192 . 168 . O 2
Subnetmask: | 255 . 255 . 255 . 0 [+l

Setting the Parameters  12-121



12 PROCEDURES FOR STARTING OPERATION
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Click the [Update list] button to display the nodes then select the target node and click the [Assign
name] button.
Assign PROFINET device name. %

Configured PROFINET device

PROFINET device name: | 2fdg535-pn [+

|
Converted name: |r.d2f-dq535-pneb5b |
|

Device type: |2F—DQ535-PN(PROFINET\O}

Online access

Type of the PGIPC interface: ﬁ_PNl’IE

PGIPCinterface: Rl ASIX AX88179 USB 3.0 to Gigabit Ethernet A..

Device filter

[ Only show devices of the same type
[ only show devices with bad parameter settings

[7] ©nly show devices without names

Accessible devices in the network:

m " T P Pr T = I
D... FQZJ&S.O.Z 00-30-11-60-4... 2FDQ535PN 2fdg535pn 0 QK I

Flash LED

] Update list 1 | Assign name |I

Online status information:
@  searchcompleted. 1 of 2 devices were found.

Close
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(5) Write the hardware settings to the master station. PH“H"ET In

Right-click [PLC_1] in the [Devices & networks] window or [2F-DQ535-PN], then click [Compile] -
[Hardware (rebuild all)].

Master] » Devices & networks
Devices | Topology view [ Networkview [[f Device view || Options (]
] T — oW [ Qs 5[] Neworkeverals 1] Oz
S
1 10 system: PLC_1 PROFINET 0-System (100) ¥ oevice [ catalog S
Sl Tk - 571200st0t0.. | [ Search- o [t | 2
pLc 1 b Eg Driter  Frofle: [ [¥][aN] |8
S ¥ G5Ddevice_1 g
Riy) GUiEE = | » @ controliers 8
» 2Foosssen|

Device configuration » G |
) online & diag » [ PCaystems [

Il Program blocks T » [ Drives & starters
D PLC_T PROFINET10-5yste i b 1B Ntk et °
» [ Technology objects I letwork components E
I 5
» [ Extemal source fles ' » [l Detecting & Monitoring s
» (g PLCtags I~ » [ Distributed 110 8
iy I 6
» [ FLC data types » (1 Power supplyand distribution @
» [ Wiatch and force tables 1 » [ Field devices =
» [ online backups 2F-DQS35-PN 1Y Device configuration ~ [ Other field devices =
» [ Traces 2F-DQS35-PN(P... d ice » [l Additional Ethemet devices 5
» [ oPcUA communication pLC 1 Crriex ~[m profneT IO B
» [, Device proxydata e » [ Drives L
5 Crlsv » (@ Encoders |
< m Bl o oo <] > » [ Gateway E
= - ~ [ =
» o Lol module: Rename F2 [gnostics | n:eneva\b - S
N [ Mtzubishi Electic Corpora... |-
@ Disrbuted v V|| General | 10tags | Systemconstanis | Texts sign to new OF maste . » [ 20725951 8

v ils vi N 110 5y =
Details view General Dizconnect from DP m /10 system ~ [ 2FDQ535-# =
General 00000 I[J Highlight DP mastersystem /10 system S — W 2roqsssenrore., |31
5 Go'to topology view » [@io z
Name NemeS oD devce. 1 Hardws e and softwere (only changes) P ES
Author: | YTBO744 Download to device » DP r
o online o PA L
Comment & Goonl colek
oo c Software (only changes)
Software (rebuild all)
Show catalog ctrlshiftsC

[ Export module labeling strips

Cromiview ST EYTTETTS

@ Proverties AltEnter

If the settings are compiled successfully, [Compiling finished (errors: 0;)] will appear.

‘g Properties ‘l‘i‘l Info ||ﬂ Diagnostics ‘

| General H Cross-references ” Compile |
[B]2]®] shavatimesoges 7]
Compiling finished (errors: 0; warnings: 2)
! |Path Description Goto |? Errors | Warnings  Time
I ~ Hardware configuration Pl 0 2 11:16:23 AM
1 ~ 57-1200 station_1 A 0 2 11:16:25 AM
1 > Rack_D A 0 2 11:16:25 AM
1 - PLCT A 0 2 11:16:25 AM =
1 ~ PROFINETinte... A 0 1 11:16:25 AM
I The device replacement without exchangeable medium functio. A ? 11:16:25 AM
1 v PLC_1 A 0 1 11:16:25 AM
1 PLC_1 does not contain a configured protection level A 11:16:25 AM

Compiling finished (errors: 0; wamings: 2) 11:16:26 AM

[+

If errors occur, errors such as those shown in the screen below will appear.

g Properties |‘1.'. Info | ﬂ Diagnostics

‘General || Cross-references || Compile |

(O]

Compiling finished {errors: 2; warnings: 2)

‘ Show all messages |'|

1 |Path Descripticn Gotw |7 Errors  |Warnings | Time

v PLC_1 A 0 1 11:17:42 AM E

PLC_1 does not contain a configured protection level A 11:17:42 AM

* G5D device_1 A 1 0 11:17:42 AM

= FRack - 1 0 11:17:42 AM
~ 2FDQ535FN ol 1 o 11:17:42 AM 1
- Interface A 1 0 11:17:42 AM 3

¥ IE1 ’ 1 o T1:17:42 AM

GSD device_1, 2F-DQ525-PN, 2F-DQ535-PN: address 192.168... A 11:17:42 AM

Compiling finished {errors: 2; warnings: 2) 11:17:42 AM

ks

If errors occur during compiling, the software will not be written to the PLC so perform the steps in "&
& O1f compiling errors occurO @™ to rectify them.
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Right-click [2F-DQ535-PN] in the [Device view] tab again, then click [Download to device] - [Hardware

configuration].
I II§ Device configuration } L Additional Et
Chang ice ~ [l FROFINETIO

3 5 Drives
3 5 Encoders
] h Gateway

4 Virite 10-Device name to Micro Mermory Card

'x-iut <|E 4

Ctrl+x
=
: : General
== Copy crloc pstics va
_..A ok - ~ [ Mitsub
[Tz Paste Ctrl+v
] » [ 207
X Delete Del ~ [ 2F <
Rename F2 m:
<
Assign to nev 3 EIJ’D
Disconnect from DPF master system /10 system AM » 5 SENSOrs
[# Highlight DF master system {10 system AM » [l FROFIBUS DP
. e
H_-E Go to topology view Al ¥ Ll FROFIBUS PA
Compile p PAM F
Download to de Hardware and software {only changes)
n ﬁ Go online Crrl+i Hardware
;‘,q Go offline Ctrl+h Software (only changes)
ﬂ Online & diagnostics Cerl+D Software (all} i

A

ssign device name AM =
ereive alarms v | * | Information

Click the [Start search] button and select [PLC_1] displayed in [Select target device], then click the
[Load] button.

Extended download to device X

Configured access nodes of "PLC_1"

|| Flash LED

Online status information:

1. Found accessible device 2fdq535-pn

=% Retrieving device information...
scan and information retrieval completed.

o Scan completed. 1 compatible devices of 3 accessible devices found.

Device Device type Slot Interface type  Address Subnet
PLC 1 CPUI211CACD... 1X1 PNIIE 192.168.0.1 PNIE_1
Type ofthe PGIPC interface: ﬁ_PNl’IE |"
PGIPCinterface:  [Fl ASIX AXBB179 USB 3.0 to Gigabit Ethenet A... || €
Connection to interfacel/subnet: | FNIE_1 |V‘ @
stgateway: | [+] ©
Select target device: Show all compatible devices [=]
o o T ad — o
| :
I PLC 1 CPU1211CACID... PNIIE 192.168.0.1 PLC 1 I
= = PNIIE Enter address here =

[~ pisplay enly errer messages

< ) 5]

T
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The [Load preview] window will appear. Click the [Load] button. an:m“' m

0 Check before loading

Status ! Target Message Action
40 & -~ P Ready for loading. Load 'PLC_1'
1 ¥ Frotection Frotection from unauthorized access

Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
access, e.g. by use of firewalls and network segmentation. For
more information about industrial security, please visit
http:iiwww.siemens.comfindustrialsecurity

» Stop modules The modules are stopped for downloading to device. Stop all

» Device configurati... Delete and replace system data in target Download to device

Certificate configu... Passwords for confidential PLC configuration data were changed. ..

| n 2]

Finish I Load I Cancel

=

If the load is successful, the following window will appear. Click the [Finish] button.

Load results [
9 Status and actions after downloading to device
Status |1 Target Meszage Action
15 @ - Downloading to device completed without error. Load 'PLC_1"
0 b Start modules start modules after downloading to device. start module
(<] i 2]
|

Once the data finishes loading, cycle the power of the PLC and robot controller.
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(6) Create a PLC program. PB“"“ET I“

In the [Project tree] on the left side of the screen, click [PLC_1] - [Program blocks], then double-click
[Main [OB1]].

Devices

i

¥ ] Masterl E
K Add new device
gy Devices & networks
= [l PLC_1 [CPU 1211C ACIDCIRly]
IIY Device configuration

= [:gl Program blocks
B Add new block
48 Main [OB1]
echnology objects

—

3 External source files

» [ PLCtags

b [ PLC date types

[5 watch and force tables
[ Online backups

-

[ 5
Lgg Traces

[ oPC UA communication

- v v

[i, Device proxy data
B Program info
E] PLC alarm text lists m

The [Program blocks] window will appear. In the panel on the right, click [Instructions] - [Extended
instructions] - [Distributed 1/O] - [Others], then drag and drop DPRD_DAT and DPRW_DAT as shown
in the figure below.

Options

Wi s L, ERE @@=z a6 = | Y =

Main > ‘Fa\mlites
Name Data type Default value Comment S ‘ [ S —
€1~ Input *feme Descri
i i =3 L=

2 |4~ Initial_Call Boaol Initial call of this OB —
¥ [ ] General

3 @a- Remanence Bool =True, ifremanent data are available v

» 5] Bitlogic operations

IMEY

» (@] Timer operations
ERE e — = s .
[+1] Counter operations

~ Block title: “Main Program Sweep (Cycle)” b 4] Comparater operations

Comment » [£] Math functions
[« w1
¥ Network 1: v ‘ Extended instructions
Comment —
~ [7] others
| 4 DPRD_DAT Read co...
4 DPWR_DAT
| 4 RCVREC Receive ...
100% - —p—— 2 PRVREC Maked... [v]
v
Master! » PLC_1 [CPU 1211CACDGRIy] » Program blocks » Main [OB1] —@EX L
Options E]
W =R E(o] 8 gy CEEP il ud &7 6 S|L Jmw OEE
Main > [ Favorites |
Name Data type Defaultvalue  Comment <[Basici £
; g : mp::ma\ call Bool Initial call of this OB ={heme Bescrp ]
3 @n» REFYIE;\EH[E Bool =True, if remanent data are available | > [ General

» [ Bit logic operations

+ [G] Timer operations

AR A T o
'+ [ Counter opeations

~ Block title: “Wain Program Sweep (Cyele)” » [¢] Comparator operations
Comment » [£] Math functions
[l w ]
v €3 Network 1:

v | Extended instructions

Name Descrip
¥ [ others

ent

DPRD_DAT [l DFRD_DAT Read co
EN - e A DPVR_DAT wite e (=
LADDR RETVAL iDevice | islave

4 RCVREC Receive

4 PRVREC Make d.
fw ]

v | Technology

RECORD

~ 23 Network 2: Neme. Description

» [] Counting
¥ [] PID Control
» [] Motion Control

T emnnw el eanmiam T euest Gl Rimear el

DAWR_DAT =

En ENO » [] SINAMICS Motion Control
LADDR RETVAL

RECORD

~  Network 3:

Comment
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Configure the DPRD_DAT and DPRW_DAT parameters and save the settings.

¥ Network 1:

DPRD_DAT
EN ENO
277 e
“2F-DQ535-PN~IN_ RETVAL — "Tag_1
Qut__16_byte_1" LADDR PEIO.O
RECORD == “Tag_4"
¥  Network 2:
DPWR_DAT
EN ENO
277 WG
"2F-DQ535-PN-In_ RET_VAL — “Tag_Z
Out__16_byte_1" — L ADDR
P210.0
“Tag_4" — RECORD

The example above is a program that returns the output signal from the robot unchanged.

< & OConfiguring DPRD_DAT and DPRW_DATO €O

The parameters that should be set for the instructions used in the example above are as follows.
e DPRD_DAT

Instruction to read data from the slave

DPRO_DAT
EN END
277 AL
RET_wAL — "Tag_1"
LADDR PEI0.0O
RECORD — "Tag_4"

LADDR: The hardware ID of the module that is the data read origin. The hardware identifier can be
checked using system constants.
Specify the module added in "(4) Configure the robot controller parameters.".
RET_VAL: Stores error codes when errors occur while executing instructions.
Error codes are in four-digit hexadecimal so specify the format type in 2 bytes or more.
RECORD: Stores read data.
Specify an address that is the same size as LADDR. In the figure above, LADDR is 16 bytes
S0 a user data type must be registered.

e DPWR_DAT
Instruction to write data to the slave
DPWER_DAT
EN ENOD
277 i'.l1
RET_VAL g

LADDR

PEID.0
“Tag_4" — RECORD

LADDR: The hardware ID of the module that is the data write destination. The hardware identifier can be
checked using system constants.
Specify the module added in "(4) Configure the robot controller parameters.".
RET_VAL: Stores error codes when errors occur while executing instructions.
Error codes are in four-digit hexadecimal so specify the data type in 2 bytes or more.
RECORD: Writes the stored data to the module.
Specify a data type that is the same size as LADDR. In the figure above, LADDR is 16 bytes
so a user data type of the same size (16 bytes) must be registered.

(Continued on next page)
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PROFINET 10

e Registering user data types

In the [Project tree] on the left side of the screen, click [PLC_1] - [PLC data types], then double-click [Add
new data type].

A data type named "User_data_type1" will be created and the setting window will appear. (The name can
be changed.)

Project tree m 4

Devices

= | ] Masterl
B Add new device
i Devices & networks
~ [ PLC_1 [CPU 1211C ACIDCIRIy]
[T Device configuration

] online & diagnostics
= |5 Program blocks
I Add new block
4 Mein [0B1]

» [ System blocks

» [3 Technology objects
» g} External source files
[P
- [ PLC data types
[l Add newdata type
=

» [ online backups
» [ Traces
» L3 oPC UA communication

» [§} Device proxydata =

16 variables will be created for the data type "Byte". (If the selected module supports 255 bytes, 255
variables will be created.)
Consequently, it will be possible to use "User_data_type 1" as a 16-byte data type.

2L E =
User_data_type_1

Name Data type Default value Accessible . Writa..  Visiblein . Setpaint Comment

a e @ @ @ 0

v

bl

I .
EEUL Y 2 =

User_data_type_1

Name Data type Default value Accessiblef_. Writa..  Visiblein . Setpoint Comment
Il ieme0 e =] = = 0
2 4@ 16Byte 1 Byte =] =] =] =
3 | 16Bye 2 Byte =] =] =] (]
4 | 6Byt 3 Byte =] =] =] (]
5 @b 16Byte 4 Byte =] =] =] =
6 @ 16Byte 5 Byte ! =] ] (]
7 <l 16Bye 6 Byte =] =] =] [l
8 «m 16Byte 7 Byte =] =] =] =
9 @ 16Byie 8 Byte ! =] ] (]
10 4| 16Byte9 Byte =] =] =] [l
11 @@ 16Byte 10 Byte =] =] =] =
12 @ 16Byte_11 Byte =] =] =] (]
13 @| 16Byte_12 Byte =] =] =] [l
14 @@ 16Byte 13 Byte =] =] =] =
15 40| 16Byte_14 Byte =] =] =] (]
16 <@| 16Byte_15 Byte 620 =) =] =] (]

(Continued on next page)
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PROFINET10

In the [Project tree] on the left side of the screen, click [PLC_1] - [PLC tags], then double-click [Add new
tag table].

Project tree m4
Devices

& 2
> ] Masterl E

B Add new device
o Devices & networks
+ [ PLC_1[CPU 1211C AC/IDC/RK]
[If Device configuration
%/ Online & diagnostics
= [-g! Program blocks
ﬁ Add new block
4 Main [OB1]
b [ System blocks

b [ Technology objects
R FET TS E T ——
- [4 PLCtags

2% showall tags

B Add newtag table

2 Defaulttag table [39]

& ata ypes

» :,-_,l Watch and force tables
v [ Online backups

v [ Traces =

Register the new tag, and for the data type, select [User data type 1] which was previously created.
|€ﬂ Tags ||EI User constants |

H

" TIEAL

Tag table_1
3me Ietain Acces... Write... | Visibl. Comment
i M 8 &

By setting the PLC tag created in the steps above in the argument of the instruction, 16-byte data can be
stored.

DPRD_DAT
EN ENO
277 AW
an_ RET_VAL — "Tag_1"
LADDR PEID.0

RECORD — "Teg_4"
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(7) Write the PLC software to the master station. PB“H"ET “'

Right-click [PLC_1] in the [Devices & networks] window, then click [Compile] - [Software (rebuild all)].

Masterl » Devices & networks -0 EX

Devices | Topology view [, Network view [} Device view || options
& 3 [ newmore] 23 comnections [comecion [+ & % W E4[H] @t 5 [ Neworkoverien |0« D] 3
1 10 system: PLC_1_PROFINET 10-System (100) E w Device v ‘ Catalog
—rer z T [T —
e e Wees » net @ poie: [ 5]
S EEEZ ) | » (@ controliers
» 2F-DQ535-PN - =
Iy Device configuration » [5G HM
%/ online & diagnostics » [l PCsystems
SI=) s » [ Drives & starters
g Program blocks L Y ! m
¢ Add new block = PLCIPROFINETIG-Syste. » [ Network components
& Main [0B1] » [l Detecting & Monitoring
» g System blocks » [ Distributed 10
» [ Technology objects » [l Power supplyand distribution
» g} External source files | » [ Field devices
~ [3 PLCtags 2F-DQ535-PN — [ « [ Other field devices
% Showall tags o 2F-DQS35-PN(P.. m - » [1§ Additional Ethernet devices
IF Add new tag table PLC1 i ~ g PROFINETIO
¢ Defaulttag table [39] » [ Drives
5 Tagtable_1 [1] DI Eerers
» [ PLC data types » [ Gateway
» [ Watch and force tables ~ [ General

If the software is compiled successfully, [Compiling finished (errors: 0;)] will appear.

I |Path Description Go to Errors  Warnings  Time

1 v PLC1 A 0 1 11:52:09 AM
@ - FlCdstatypes A 0 0 11:52:09 AM
(] User_data_type_1 (UDT) The dats type was successfully updated A 11:52:11 AM
® -~ Programblocks A 0 0 11:52:11 AM
e ____Main (OB J Block was successfully compiled. A 11:52:11 AM

If errors occur, errors such as those shown in the screen below will appear.

1 |Path Description Go to 7 Errors  Warnings  Time

9 -~ rca A 1 1 11:53:26 AM
o * PLCdats types o o 0 11:53:27 AM
o User_data_type_1 (UDT} The data type was successfully updated. F. 11:53:27 AM
0 ~ Program blocks A 1 0 11:53:27 AM
[x] ~* Main (OB1) A 1 0 11:53:27 AM
o Network 1 The operand required at the input or cutput is missing orhas a.. M ? 11:53:27 AM
0 : Compiling finished (errors: 1; warnings: 1) 11:53:27 AM

If errors occur during compiling, the software will not be written to the PLC so perform the steps in "&
& OTf compiling errors occurd> 4" to rectify them.

Right-click [PLC_1] again, then click [Download to device] - [Software (all)].

rﬁfng\.:e configuration
Change device
13 cut CrlaX.
15 Copy CurlsC
fq Paste <

X Delete Del

Highlight DP master system /10 system
ghiig! 3 0 ¥

& Gototopelogy view

Highlight connection partners »
Compile »|
Hardware and software (only changes)
it} Hardware canfiguration
& Go online Curlsk Software (only changes:
*
@/ Online & diagnostics cul:D |

B Callstructure
signment lizt

Show catalog CrlaShiftsC |
|13 Expont module labeling stips

|7 Properties AltsEnter
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PROFINET10

The [Load preview] window will appear. Click the [Load] button.

Load preview %
9 Check before loading
Status | Target Message Action
M & -~ orca Ready for loading. Load 'PLC_1'
(V] ¥ Stop modules The maodules are stopped for downloading to device. Stop all
(] b Software Download software to device Consistent download
(] » Additional inform... There are differences between the settings for the project and the. M Overwrite all
¥ OPCUAserver The OPC UA server will be restarted due to data changes. Restart the OPC UA
! server
(V] Text libraries Download all alarm texts and text list texts to device Consistent download
<] i [2]
Finish I Load !I Cancel

]
If the load is successful, the following window will appear. Click the [Finish] button.
Load results X
9 Status and actions after downloading to device
Satus ! Target Message Action
l& @ -~ rca Downloading to device completed without error. Load 'PLC_1"
(] b Start modules Start modules after downloading to device. Start module
<] [ 2]
Ii Finish ’| Load | | Cancel
]

Once the data finishes loading, cycle the power of the PLC and robot controller.
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PROFINET 10

<@ lf compiling errors occurd> €<

If compiling errors occur in "(5) Write the hardware settings to the master station." or "(7)Write the PLC
software to the master station.", the errors must be solved before continuing.

For more information on Siemens PLCs, refer to the manual included with the PLC.

(1) Check the displayed errors and double-click them.
Double-clicking an error will show where it has occurred.

1 Path Description Goto |7 Errors  Warnings  Time
Q ~ rca A 1 1 11:53:26 AM
o ¥ PLCdata types A o o 11:53:27 AM
o User_data_type_1 (UDT} The data type was successfully updated sl 11:53:27 AM
l 1 o ERLETer NN
[x] ~ Main (DE1) A 1 0 11:53:27 AM
Network 1 The operand required at the input or outputis missing orhasa.. A ? 11:53:27 AM
i Compiling finished (errors: 1; warnings: 1) ] 11:53:27 AM
~ Block title: "Main Pragram Sweep (Cycle)® i
- Q Network 1:
DPRD_DAT =
EN ENO
MW
RET_VAL — "Tag_1"
LADDR RECORD — 777>
¥  Network 2:
DPWR_DAT
EN END
277 WS
"2F-DQS535-PN-In_ RET_WAL Tag_2 E
100% B e ¥ o
4 Properties |:x.'. Info i ‘ﬂ Diagnostics
| General ” Cross-references ” Compile ” Syntax i
@ H ‘ Show all messages [=]
Compiling finished (errors: 1; warnings: 1)
1 |Path Description Goto |7 Errors Warnings  Time
Q@ ~ oo P 1 1 11:59:18 AM
€  ~ Program blocks P 1 0 11:59:19 AM
Q * Main (OBT) P 1 0 11:59:19 AM
e Network 1 The operand required at the input or output is missing or has a.. ? 11:59:19 AM
@‘ Compiling finished (errors: 1; warnings: 1) 11:59:19 AM

(2) Remove the cause of the errors.
The cause of the errors in this instance, is that the addresses of the inputs and outputs have not
been specified in the instructions placed in the program block. Set the addresses.

> Fybo-bi1:
JAb
DPRD_DAT
ENO
W
RET_VAL — "Tag_1"
P210.0

RECORD — “Tag_4"

(3) Return to step "(5) Write the hardware settings to the master station." or "(7)Write the PLC software
to the master station." and compile the program again.
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12.2. Checking the I/O Signals

12.2.1. For the CC-Link IE TSN module

Check the exchange of 1/O signals using RT ToolBox3 and the GX Works3 monitor screen.
(1) Start the "General Purpose Signal" monitor in RT ToolBox3.

AL B LE RT ToolBox3 - [General Purpose Signal 1:RC1]
Waorkspace Home Online Monitor View Help
Start  Stop Start  Stop
All All
Start/Stop Start/Stop All
e g
4 TSN .
3D Monitor
RC Display Format :  |Hex -
Offline Input Signal:
Online Signal® |F|E|D|C|BJA|S[8|7]6]5]2[3[2]1]0] Rex l ] ]
& RV-2FR-D 60156000 | 0|0 |0|o|o|o|o|o|o|a|o|a|o|o]|o|o] oooo Input
8 Operation Panel 60316016 |00 |0|o|o|o|o|o|o|aolo]olo]o]|o]o] o0
Bl Program 60476032 | 0|0 |0|0|0|0|0|o0|o|o0]o]o]o]o]|o]o0]ooon
Spline 6063-6048 |0 0|0 |0 0|o|o|o|oo|o|o]a|o|o]|o] o000
E] Parameter 50796064 |0 [0 |00 0|0 0]o|o oo o|o|o]o]o]oooo
21 Monitor _ ||| [6oos-s080 [0 oo |a|alalalofofo|o|ofolo]o]o]oo00
Robot Movement 61116096 |0 |0 |0 0|0 0|0]o o0 o|o|o|o]o]|o0]|0] 0000
Signal 6127-6112 0|00 |o|o]o|o]o]oo|o]o]o]o]o]|o] o000 T
', General Purpose Signal Output Signal: ...2etting
& Named Signal Signal? |F|E|D|C|B|A|S[8|7]6]5]2[3]2]1]0] Rex
@ Stop Signal 60156000 |00 |0|o|olo]o|olo|alo]aolo]o]|o]o]ooon
B Register(CC-Link) 60316016 | 0| 0|0 |0|0|0|0 oo o]0 o]o]o]o]o0]oomn
¢ DSl Signal 60476032 |0 |0 0|0 0|0 o0 o oo o|a]o|a]o]o]omoo
B Device 60636048 |0 |0 [0 0|0 o|o]oo|o|o|ofoo]|o]|o] o000
Operation 60796064 | O[O0 |00 jofofojojojofofO]0O]0]|0/ 0000
Servo 60856080 |0 (0[O0 |00 |jO0fofojojOo|Of(OfO|0O])0]|0][O0O000 l Forced ]
% Maintenance 61116096 |00 (0|00 |0 (O[O0 jOo)Of(Of0O|0])0]|0/[O0O000 Output
S pl276l12 |Ofo oo jo0jofofojojo|ofofo|0]0]0/ 0000
Z@ Board
#z% iQ Care MELFA Support =
et
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(2) Start "Device/Buffer Memory Batch Monitor" in GX Works3.
Select [Online] - [Monitor] - [Device/Buffer Memory Batch] to open the window and specify the
beginning (M0/M2000/D0/D200) of the device nhame to be monitored. Multiple monitors can be started
at the same time and pressing the [F3] key starts monitoring.

1 [Device/Buffer Memory Batch Monitor] Menitaring ﬂ
© Device Name Mo = Open Dizplay Format.. Dietailed Gonditions
() Bufter Memory Linit (HEx) Address DEC Stop Monitoring

Davice Name

o 2 [Device/Buffer Memory Batch Monitor] Monitaring n
Mio

M20

oo O Devies Name |00 ~] Open Display Format.  Detailed Ganditions
M40

MEO () Buffer Memary Unit. (HEX) Address DEC Stop Monitoring

Davice Hame Current Value String

o| o of of o| 0| 0| 0| o| o| o] o| o] o[ o[ o o[ 5[ 5] &) & o] o] | | o| | of «
a|a[ =] =] s 5| e =]l ] e o] o = o] o] a| a[a] =] & =] == = e | 2| =
a|a[ = =] =) oo ==l a| 2| o o 2| o] o] a| a|a] =] =) =] =] 2| 2| o[ | 2| =
HEEEEEEEEEEEE R EEEEEEEEEEEE
F= I S e e e e o B B e e e e Y e s P S S e
B EEEEEE R e E E G
o| o o of o| 0| 0| 0| ol a| a| o| o o o o| o| & & & & &| oo | o o] o] «
o|'a o of o| 0| 0| 0| o | a| o o o[ o 0| o| 5| & & & &| | || | o] of =
a|a[ = =] =)o o= ol | | o o 2| o] o] a| &[5 =] =) =] =] =] | o | 2| =
ol s =] =)o o= =l | | | o 2| o] o] o] &[5 =] =) =] o] =] 2 e o[ El =

=}
R E e E e e E e e EEEEE

ool o|olelalo|ofa|lelalafofale|a|af ool afcfa|m
W o|o|o|olelalo|o|c|lelalafofae|a|af ol afafa|o
W ole|alelelala|a|alalalala|als|a|afa|alaaafcala
W ola|o|elelalala|e|elalala|else|alala|alalaalcfajn
ol alale[alalalalelalalal ool alalafal s alafa]»
e R e R E
ool ol ool alo|ofalelalafofcle|a|af o ala| o af o of =
W o|o|o|olelalo|o|a|lelalafofa|s|a|afofala|aaf o af -
W ole|alelelala|a|alalalaa|als|alafa|ala|aaaa]a
W ole|alelelala|a|alalalaa|ala|a|afalala|aafaa|a
yola|o|elelalalale|lelalal ool alala|ala|aalafa] e
R R E R T
B R R R e T
ool o|olelalo|o|a|lelalafofa|e|a|afofals|aafafa|~
W ole|ale|lelala|a|alalalala|a|s|alafc|alalaafaiala

W olo|o|lolo|olo|o|olo|alcc|as|a|a c|lalssaala

(3) Click the [Forced OUTPUT] button on the "General Purpose Signal" monitor or "Register(CC-Link)"
monitor in RT ToolBox3 to perform an output test.

Forced output of the OUTPUT Signal and output register in the

monitor window. st Regiter Humber :

6015 6000 6001:

6002:
Ciick on ->[] [] 1] [C] 1
o lo

=
=
=
=
o]
=
=
=
=
=
]

check box. 6031 6003:

6031 - 6016 o fofofafofofofo -lofafafofofoalalo | = 0000 | H 6004:
Gk =-00000000 OOO0OO00 -

check box. s00%:
Part Forced 6006:
OUTPUT

Bit Forced
OuUTPUT

6007:

QUTPUT
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(4) Confirm that output from the robot side is looped back to the PLC side and stored in the input of the

robot.

s

Display Format :  |Hex
Input Signal:
Signal®_ [F [E|D|C[B|A|9[8]7]6]5][4[3][2]1]0] Hex Pseudo ) Regster(CC4ink) 1RE1 X
5015-6000 ofofo]o ojolo]o 30 Tnput: )
Input Register: Output Register:
50316016 |0 |0 (oo fofofofolofololofaololo]0] cooo =T =1 = T = =T
60476032 |0 |0 oo |0 o]o[o]o]o]o]o]o]o]o]o]ooon SD"D'D “1 DDED"l SD‘;'D “1 DDED’;
60636048 |0 |0 [0 ]o o o]o|o]o]ololo]o|o[o]o]cooo iy ) 002 iy N 0002
5079-6064 | 0 [0 [o oo oo o o oo o oo o 0] cooo 6002 3 0003 6002 3 0003
60956080 (0|00 jOjOjOjOojojojO0jOjO|O|O|O|O] 0000 6003 4 0004 6003 4 0004
6111-6006 |0 |0 |0 |o oo oo oo |o|o]o|o[o]0o] oooo 6004 5 0005 6004 5 0005
6127-6112 |0 |0 |0 |0 0|0 o o|o|o|o|0o|0|0]|0]|0]ooon Monitor euas e 0006 eons e ongs
6006 7 noo7 6006 7 0007
Output Signak: Setting 6007 & o008 5007 8 0008
Signal® DlclB A 51432 Hex 6008 9 0009 6008 9 0009
Goi>000 NN o [0 [0 0 o [0 1o Lo NN o A o
50316016 |0 |0 [0 oo o]ofofofofofo]ofo[o]o]coon o o o00c ot o a00c
6047-6032 |0 |0 |0 o |0 o oo o o o o]o|o[o]o]oooo 6012 3 0000 6012 3 0000
50636048 |0 |0 [0 ]o|o ofofolo]ololo]o]o[o]a]cooo 6013 14 0008 6013 14 000k
60796064 |0 |0 [o]ofofofofolofololofaololo]a] cooo 6014 15 000F 6014 15 000F
50956080 |0 |0 [0 ]o o o]o|o]o]ololo]o|o[o]o] oooo Forced 6013 16 o010 6013 1 0010
6111-6096 (0|0 |0 |ofofofofojoj0oj0|0|0[0|0]|0]0000 Output
51276112 |0 |0 |0 ]o o o]o|o]o]ofo]o]ofo]o]o] oooo oy
Setting
1 [Device/Buffer Memory Batch Monitor] Monitoring 2 [Device/Buffer Memory Batch Monitor] Menitoring

© Device Name Open Display Format.. Detailed Condil| @ Device Name [M2000 | | Open Display Farmat Detailed Conditions:

O Buffer Memary Unit (HER) Address O Buffer Memory Unit (HE) Address DEC Stop Monitaring
Device Mame FEDCIB|A 9|87 6|5 4 3|21 0 Current Walue Device Name FIEDC|B|A 9|87 6|5 4/3|2 o Current Walue String
MO o.0:0:0 0.0.0:0 0302 |77 || M2000 o000 o.0:0:0 (==t 5
Mi6 0/0i00:i0i00i0i00i0 0 0000 0000 2016 00000 00i0i0I0i0DI0i0i0i0i0 0000
M32 0,00 0:0;0 000000 0:000 0000 M2032 000000000000 0:00:0 oo
e 5500000 030008000300 5000 ||| Meoea 5 5000000060030 0300 000
G4 0 0:00:0:00:000:000:000 0000 M2064 000 0000000000000 oooo
e 5 5100 0/00 08000000800 5000 || M20s0 5500000006000 00300 000
M3G 000 0000000000000 0000 M2036 000 0000000000000 0000
Mi12 0/0:i0:0:0iD0:i00I0i00:0:00:0 0000 | . || meiie 0i00i0i0I0I0:i0I0DI0i0I0:i0i0i0:D o000
128 000 0000000000000 0000 2128 000 0000000000000 0000
M1 44 0 0:00:0:0:0:0:0:0:0. 0 0:0:0: 0 0000 M21 44 0:00:0:0:00:0:0:0:0:0:0:0:0:0 o000
MIGD 0'0i0 000 0i0 0000 0000 0000 M21E0 000000 0i0 0 00 0i0i0 00 0000
MI7E 0 0:00:0:0:0:0:0:0:0. 0 0:0:0: 0 0000 M2176 0:00:0:0:00:0:0:0:0:0:0:0:0:0 o000
Miag 0'0:0:0:0!0' 000000 0000 0000 2182 000000 0i0 000 0i0i00i0 0000
M208 000 0;0;0 000000 0:000 0000 2208 000000000 0;00:0;0,0:0 o000
M224 0'0i0 000000000 0000 0000 M2224 000000 0i0 000 0i0i00i0 0000
M240 000000 0:000;000:000 0000 2240 00000000000 0:0:00:0 o000
MI5E 0/0i00:i0i00i0i00i00 0000 0000 M2256 0i0 000 00i000i0I0i0i0i0in 0000
M272 000000 0:000:000:000 0000 M2272 00000000000 0:0:00:0 o000
Wiags 5560 000000030603 00 000 ||| Measa 5500000006000 00300 5000
304 000 0000000000000 0000 2304 000 0000000000000 o000
W20 5 500 000000000300 000 || M23z0 5500000006000 00800 000
M336 000 0000000000000 0000 M2336 000 0000000000000 o000
M352 0/ 0:0:0:0:0:0:0:0:0:0.0:0:0:0:0 0000 | . || m23se 0:0 0000 0:0: 0. 0:0:0:0:0:0:0 oo
M3IGE 000 0000000000000 0000 M236E 000 0000000000000 o000
Migd 0/ 0:0:0:0:0:0:0:0:0:0.0:0:0:0:0 0000 M2384 0:0 0000 0:0: 0. 0:0:0:0:0:0:0 oo
MO0 0'0i0 000000 000 0000 0000 2400 000000 0i0 000 0i0:00:0 o000
M416 0, 0:0,0:0;0,0:0,0,0:0, 0 0:0,0 0 0000 M2416 00000000 0, 0:0,0:0:0,0:0 oo
M2 0'0i0 000000000 0000 0000 2432 000000 0i0 000 0i0:00:0 0000

1 [Device/Buffer Memory Batch Monitor] Monitoring

2 [Device/Buffer Memory Batch Monitor] Manitoring

© Device Mame

Open Display Format

Detailed Condi

© Device Mame

D200

Open Display Format.

Detailed Conditions

Stap Menitorine

() Bufter Memary Uit (HEX) Address () Buffer Memary Unit (HEX) Address DEC
Davice Mame FlE|p|c|e|als]8|7]6]5 GCurrent Vale Device Name FlE[o|c[B]Aals[8][7]5]5 Gurrent Value String
[ 00000000000 000t G200 00000000000 o0
(5] 0.0 0:000:0:000:0 0002 ) 0, 0:0:0 0000000 0002
7] 000,00 00,0000 0003 oo 000,00 000000 0003
5] G0 000000000 o004 (15 G0 000000000 o004
o4 0.0 0:000:0:0.00:0 0005 D04 0. 0:0:0 0 0:0 0000 0005
o5 00000 000,000 0008 0205 0 0i0;0 0 000000 0005
[ G0 000000000 [ G206 GO0 000000000 o0a7
o7 0.0 0:000:0:000:0 0008 De07 0, 0:0:0 0000000 0008
[5) oo 000000000 0003 0208 o000 0000000 0003
[ G0 000000000 0004 (17 G0 000000000 Ta0A
oo 0.0 0:000:0:0.00:0 (0] AL 0. 0:0:0 0 0:0 0000 [
[0} 00000000000 0000 o2 00000000000 o00C
Gi2 0000000000 G000 (1T GO0 000000000 [
o13 0.0 0:000:0:000:0 000E ) 0, 0:0:0 0000000 D00E
Cid oo 000000000 000F o4 o000 0 000000 000F
Gi5 00000000000 o010 G215 00 000000000 oo o
C16 0.0 0:000:0:0.00:0 0000 AT 0. 0:0:0 0 0:0 0000 0000
oi7 00000000000 0000 027 00000000000 0000
Ci8 00000000000 0000 Cele 00000000000 o000
o19 0.0 0:000:0:000:0 0000 E] 0, 0:0:0 0000000 0000
1) oo 000000000 0000 0220 o000 0 000000 0000
1) 00 0:000:0:000:0 0000 D221 0 0:0:0 0 0:000:0:0 o000
7] 0.0 0:000:0:0.00:0 0000 De2e 0. 0:0:0 0 0:0 0000 0000
75 00000000000 0000 0223 00000000000 0000
[T 00 0:0 0 0:0:0:00:0 0000 D224 0 0i0:0 0 0:00:0:0:0 o000
05 0.0 0:000:0:000:0 0000 D25 0. 0i0:0 0 0:000:0:0 0000
1 oo 000000000 0000 0226 o000 0 000000 0000
D2y 00 0:000:0:0:00:0 0000 D227 0 0:0:0 0 0:000:0:0 o000
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12 PROCEDURES FOR STARTING OPERATION

12.2.2. For the CC-Link IE Field module

Check the exchange of 1/O signals using RT ToolBox3 and the GX Works2 (GX Works3 for the MELSEC
iQ-R series) monitor screen.

(1) Start the "General Purpose Signal" monitor in RT ToolBox3.

o= | A | RT ToolBox3 - General Purpose Signal 1:RC1

Workspace Home: Cnline 30 Monitor View Help

®® 0o

Stop Start Stop
All

All
Start/Stop Start/Stop All
T U
| = 5 TESTi70118
(¥ 30 Monitar
1 4 RC1
[ Cffline
2 [ Online i
[ RY-TFR-D Display Format : | Hex Y,
ER Operation Panel Input Signal:
&[] Program signd# [FJEJD[cIB]Aa[9[8[7l6[5[+ 321 [0 Hex Pseudo
Spline ensa000 (o |o[ofofo|ofof{of{aofao|o]|o|o|o|o |0 ooon Trput
I &) Parameter 50316016 (0|00 |o|o|o]o[o|o|o]o]o|o]o|o|0o]| om0
4 [ Monitor gm7e032 (oo |ofojo|o|ofo|o]o]o]o|o|o]|o |0 oooo
: Rebot Mavement soe3e48 (o [0 oo fo|o|ofofofo]o]o|o|o|o |0 oooo
ISi_D“a' ! s07oeled (oo [ofofofofofofo]o]o]o|o|o|o |0 oooo
b eneral Purpose Signal 5095-6080 (o |o|o|o[o|ofofo|o|o]ofo[o]|o|o|o] om0
g Named.ignal 5111-6096 [0 |o oo |o|ofofofo]o]ofofo]ofo|o] om0
© stopSignal E127-61l2 (0|0 |0 |0 |0 |0 |0 |0|o]o|o|o o000 oooo ;
f;)j Feegister{CC-Link) _ Monitor
@4 DsI signal Qutput Signal: 2 Setting
[ Devics Signa# [FIE[DJc]B]a]ole|7]a]s5]4]a]z]1]0] Hex
b Operation s015e000 (o [oJofoJo|o|ofofofo]o]o|o|o]|o 0| oo
Servo g031e01e (oo [ofofo|o|ofofofo]o]o|o|o|o |0 oooo
& §% Martenance sm7e032 (o [o0JofJojo|o|ofofofo]o]o|o|o|o |0 | o000
b 2 Board 6063-6048 [0 |oJo o [o|ofo[o|o|o]ofo[o]ofo |0 o000
4, Backup s07oe0e4 (o [0 Jofofo|o|ofofofo]o]o|o|o|o |0 oo
o Tool g005e0e0 (o [0 Jofojo|o|ofofofo]o]o|o|o|o |0 | oooo
b I MELFA-3D Wision 51116096 (o [0 |o oo |o|ofofofo]o]o|o|o|o |0 | oooo l Forced ]
b [ Yo smulator 1z7a112 (o [ofaofofo|olof{af{afao]o]olo oo o] ooon Output
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(2) Start "Device/Buffer Memory Batch Monitor" in GX Works2.
Select [Online] - [Monitor] - [Device/Buffer Memory Batch] to open the window and specify the beginning
(M0/M2000/D0/D200) of the device name to be monitored. Multiple monitors can be started at the same
time and pressing the [F3] key starts monitoring.

i L‘.ﬂ [PRGIManitor Executing MAIM (R, iﬂ Device/Buffer Memory Bat... ﬂ Device/Buffer Memory Batch Ma... |
—Wﬁ—g==

il Device/Buffer Memory Batch Monitor-1 (Monitoring)

—Device
¥ Device Name lﬁ L‘ T/C Set Value Reference Program| R_Eference...l
" Buffer Memory Mol Start | =lte  addess =l |pec =]
Display format
Modify Value. .. |’7 2 Ilm égl?g ﬁ‘ﬂnstlm 16 DEia\_Is...l Open... | Save... | IDnnutdisplaymmmEnts LI
Device ’9 8[7/6]5]4[3[2[1]0]
Mo 0000
M1 o000 AEEE i - m———
iz 9000000000 &l Device/Buffer Memory Batch Monitor-2 (Monitoring)
M30 oo oooooooo )
M40 0000000000 [pices
M50 0/ 0/0/00O0O0/000 & Device Name lﬁ j T/C Set Value Reference Program
M50 o/o/oo/oofoooo
M70 o/ooooooooo © Buffer Memory Module Start | R R
M80 oo o/o/oofoooo
Ma0 o/ojo/ojo/o/ofo/ojo Display format
:ﬁg gg g g g g g g gg Modify Vale... M 2 ||Q|33 3z §;§|nst|m| 6| oews. | gpen.. |
M120 o0 o/o/oofoooo : :
ey siolololoiclalolois Device Fle[olclelalela]z]a]s[4][3]2]1]0 ;I
D 5000000000 bo oo0oo0ooooooooooof 1
HiES 90000000800 D1 00 0/0oo/ooooooo oo 2
Mg o/0j0lo/00/0[ololo D2 0[o 0/nla/0/oolofofoo oo 3
T v oo o0 o000 D3 o[o oofo/ofoolofo/o/o oo o 4
D4 ooooooooooooopio] 5
D5 0[o o/o/o/oo o000 o oSl o 5
06 ARARERRERRERE : - 7
o7 0o o/0oo/oooooolfooo] 8
D8 o/oo/ofoofoo/ofoooflo o] [
D9 0[o o/oo/oooooocfloffol 10
D10 0/0 o/o/oofoo/ofolo ooy 11]
D1l 0/0 o/o/oo/oo/ofoo offEelo o 12
D12 0/o/o/o/oo/oo/ofooofEEsy ol 13
D13 0[0 0/o/o/oo/ o o oo oEEEEEN o 14
D14 0/0 o/o/o/o[o o/ofo]o o EREYEEE 15
D15 oonooooooooffoooon 16
D16 oo npooooooooooooo 0
D17 o/oo/ooooooooooooo 0
D18 0/0 000 o/oo/ooooooo0o 0 -]

(3) Click the [Forced Output] button on the "General Purpose Signal" monitor or "Register(CC-Link)"
monitor in RT ToolBox3 to perform an output test.

Forced output of the output signal and output register Bt Regiter Humber ¢
in the monitor window. Set
Head Signal #: Set £000; soos: [ g
- - B001: AO09:
T eoseom  @AGOOOAA-AAGEOR A (- [ G5 |k s002; 6010:
Gecon > GO ON O FEO000@0 - 5003 S01L
check box. /031 6016
eosi-eis PRkl PRkl = wn | 6004 £012:
Srs00000000 00000000 Boos: | 6| eolm
Chec! 0.
Bt Forced S006: 8014
&007: B015:
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(4) Confirm that the output from the robot is looped back in the PLC side and stored in the input of the
robot.

Display Format @ |Hex
Input Sighal:
Signal# E|D|C|B|&a |98 [7[6[5[4]3]|2 Pseudo
G015-6000 o|o0|o0|0 gjojojo Input
60316016 |0 |0 |0 (00 f(D |0 |0|0|j0|0O|DO|O)O
B047-6032 o a a a a o a ] a a o o ] a Input Registar: Output Register:
60636048 [0 |0 [0 |0 |o[0|ofofo|ofo[afo]o i e el < e e T
s070e064 [0 |o o |o|ofo]o]ofofofo]lo]o]o e Y T e o ey
60956020 |0 |0 (0[O0 (oO0fD|O0j0|O0jOj0OjOjO)O 6001 2 0002 6001 2 0oz
6002 3 0003 &002 3 alateE]
61116096 |0 |0 |0 |0 (0 (D |0 (0|00 |0O|0|0O|O 003 3 2004 003 4 0004
61276112 |0 |0 (O (o (oD |O0jO0|O0jOojOjOjO])O 6004 5 0005 6004 o 0005
Outout Signak 6005 6 o008 005 6 0005
iR aelasl 6006 7 o007 =| | eo0s 7 o7 =
Signal# Dlcle]a HERERE 6007 ] fislic] 007 ] oooa
6008 9 0003 6008 9 Jislec]
6013-6000 ojojo 0 o 0 0lo 6009 10 0004 6009 10 0004
6031-6016 |0 |0 |0 |jo|o|0|o|o|ojofofo|ofO 6010 11 000B 6010 11 0008
60476032 (0|0 |o|o|o|o|o|o|ofofo]o]o]|o el 1 o ol 12 o
6063-6048 (0|0 |o0fofofofojojofofofofo]o it = T o 0 e
6079-6064 (0|0 |0 O[O0 j0jo0jojO0[0jO0jO|O 6014 15 000F 6014 15 0ooF
60956080 [0 [o|o|ofofofofofofofofolo]o 5015 16 o010 ) [ eo1s 16 ww
61116096 |0 |0 (0 (O (OO0 |0 |0 |O0jOoj0OjOjO)O Forced
Pseudo-Input Forced-Output
61276112 |0 |0 (0 (00 [0 |0j0jO0jOojOjOjO)O Output
il Device/Buffer Memory Bat.. ||| Ei Device/Buffer Memory Batch Mo. ] 4b -
il Device/Buffer Memory Batch Menitor-1 (Monitoring) i Device/Buffer Memory Batch Monitor-2 (Monitoring)
Device [ Device
(=" Device Name | MO ~| Tjc setvalue Reference * Device Name | ZEIEE] ~| T/C set value Reference Program
" puffer Memory | iH " Buffer Memory +
Display format Display format
modify value... || 2 322 32( 54| pot| | 16 | petois... | o woty vakue... || 2 ||| 32] 32| 64| poc| D[ 16 | cetais... | cpen.. | save.
Device 918]716/5(4(3[2/1/0]* Device 918/716/5(4|3[2/1/0]*
Mo 0000 0000
M10 0000 0000 M2058 oo0aojo DDOOJ
M20 0000000000 M2068 0000000000 b
M30 0000000000 M2078 000/000D00O00Q
M40 00000000000 M2088 0000000000
Ms0 00000000000 M2098 0000000000
M&0 0000000000 M2108 0000000000
M70 0000000000 M2118 0000000000
M30 0000000000 M2128 000/000D00O00Q
M0 0000000000 M2138 0000000000
M100 0000000000 M2148 0000000000
M1i0 0000000000 M2158 0000000000
M120 0000000000 M2168 0000000000
M130 0000000000 M2178 000/000D00O00Q
M140 0000000000 M2188 0000000000
M150 0000000000 M2198 0000000000
M180 0000000000 M2208 0000000000
M170 0000000000~ M2218 0000000000~
< L 4 I}
il Device/Buffer Memory Bat.. | Device/Buffer Memory Batch Mo... ] 4b -
il Device/Buffer Memory Batch Menitor-1 (Menitoring) Wil Device/Buffer Memory Batch Monitor-2 (Monitoring)
Device Device
{* Device Name |DO x| Ticset value Reference Pr & Device Name | DEE] ~| T/C SetValue Reference Program
(" Buffer Memory | | £ Bufer Momary [ =] ress. [
Display format ~Display format
modfyvalue... || 2 | 0|60 37| 22 o4 pot| 0| 16 | vetwis... | o mocityvaive. . || 2 |INQ|iAE]| 2|33 64 esc| M| 16 | vewsls.. | open.. | s
Device FIED|CBIA9|8|7]6]5]4/3] s Device FlE|D[c|B|A[9(8]7(6(5(4(3] =
(] 0/0/000/D00000OD0 1) D512 glo/ooooooooooo 1_]
D1 0000000000000 2 D513 0/o/o/o/ofo/oofoolo o0 2|
D2 00o000o00OOOOOO 3 D514 o/oooooooooooo 3
D3 0000000000000 4 D515 o/ojojo/ooooooooo 4
D4 0000000000000 5 D516 0/o/o/o/ofo/oofoolo oo 5
D5 0000000000808 8 D517 oloooooooooooo 6
D& 0000000000000 7 D518 0/ojojo/oooo/ooooo 7
D7 00000000000 0K 8 D519 o/o/o/oloofoofo oo ol 8
Lo 0loojoojooooooom L] D520 0/o/o/o/o/ooo/o/oo oo o] a
D3 00000000000 oflo] 10 D521 0/0/o0/o0/o/o/oo/ooooflolflof 10
D10 00000000000 oflo] i1 D522 0/0/0/ 00000/ oo o ofloyE 11
D1t 9000000000 oofieao 12 D523 0/o/o/o/oooofooo oo o 12|
D12 00000000000 oo 13 D524 0/0/0/0/o/o/ao/o oo/ offNEN o 13
D13 00000000000 oREEEol 14 D525 0/0/0/ 0000000 0 0N o 14
D14 00000000000 0FIEEEE 15 D526 00000000000 0REEE 5
D13 000000000000 D00 15 D527 oo oooooooooBoeooo 16
D16 o/ooooooooooooooo 0 D528 0/0/0/0/000/000000000 0
D17 0[0000000/00000000 0 D529 000 0000000000000 o]~
< . 4 | " -
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12.2.3. For the EtherCAT

Use RT ToolBox3 and TwinCAT XAE.

(1) Click the [Forced Output] button on the "General Purpose Signal" monitor and "Register" monitor in RT
ToolBox3 to perform an output test.

i) Double-click the "General Purpose Signal" node and "Register" node under "Monitor", and display the
following windows.

e [ S micnione 3] T
m TEST
;[é :"“"'t” ® General Purpose Signal 2:RC2 - o x
Offine
s e
= fc;um Input Signal:
offine Sgnale [F|E[D[C[B[A[9[8 (7 65 43 ][2][1]0] nex psendo
i 6015-6000 | 0 [0 0|0 |0 0|0 0 0/0[0[0[0[0][0]0]0000 i
& Rv7RD 6031-6016 | 0 [0 [0 |0 |0 0|0 0|0 00000000000
# Operatin Pafhl 60476032 |0 |0 |0 0|0 o o o o o|o|o|o|o]0]0] o000
[ Frogram 60636048 |0 [0 |0 0|0 0|0 o o o|o|o|o|o]|o]0] o000
Spline 50796064 |0 |0 |0 |0 |0 0|0 o o o|o|o|o|0]|0]0] o000
[5] Parameter 50056080 |0 [0 0|0 |0 0|0 0|0 0[0[0[0[0]|0]0] 0000
1 Monitor 5111-6006 |0 [0 [0 |0 |0 0|0 0|0 0[0[0[0[0]|0]0]0000
Rabot Molfement 6127-6112 | 0 [0 [0 0|0 0|0 0 0 0[0[0[0][0]0]0]0000
= ?ina‘ Output Signak:
EEEEN=EE Sgnalz [F|E[D[C[B[A[O (87 65 4] 3]2][1]0] Hex
emed ‘QTE 50156000 | 0 [0 [0 |0 0|0 0[0[0]0[0[0[0[0]0]0] 000
e 60316016 |0 |0 |0 0 |0 0|00 o 0|a]o0]o[0]0]o]omm
S RE 6047-6032 | 0 [0 [0 |0 0|0 0|0 0 0[0[0[0[0]|0]0] 0000
E‘ b o 50636048 |0 [0 |0 0|0 0|0 o o o|o|o|o|o]|0]0] o000
foan 50796064 |0 [0 [0 |0 |0 |00 0 0 0[0[0[0[0]|0]0] 0000
g 6095-6080 | 0 [0 [0 |0 o o o o o o|o|o|o|o]|o]0] o000
5% Maintanancel 61116096 |0 [0 [0 o o o o o o ololololo|o]o] oo Forced
53 Eoord 6127-6112 | 0 [0 [0 |0 |0 0|0 0 0 0[0[0[0[0]0]0] 0000 L
E
4y Backup
+§ Tool
RC3 \ Register(CC-Link) 2:|
Offine
iy Badwp Input Register: Qutput Register:
+f Tool Mo. | Dec | Hex | Mo. | Dec | Hex |
RC4 6000 i 0000 6000 i 0000
EJ Offfne 6001 i 0000 6001 i 0000
%‘5 ?Ed““" 6002 0 0000 6002 0 0000
) L5 vison 6003 i 0000 6003 i 0000
3 1/o smator 6004 i 0000 6004 i 0000
6005 i 0000 6005 i 0000
6006 i 0000 6006 i 0000
6007 i 0000 6007 i 0000
6008 i 0000 6008 i 0000
6009 i 0000 6009 i 0000
6010 i 0000 6010 i 0000
6011 i 0000 6011 i 0000
6012 i 0000 6012 i 0000
6013 i 0000 6013 i 0000
6014 i 0000 6014 i 0000
6015 i 0000 6015 i 0000

Monitor
Pseudo-Input Setting Forced-Output

ii) Press the "Forced Output" button on each window, and display the following windows. Then, output an
appropriate signal.

Force-OUTPUT E3

First Register Number :
Head Signal #:
()Dec  ©Hex
6015 6000
6015 - 6000 fo [fo B o $Jo B - o (Mo o o |= . i
Gxken>0EOFOM0Y E0U0E0ED 6000: 6008:
check box. 6031 6016 6001: | 6001]  6O09:
6031-6016 | FHifo B0 FJo Bl jo - Jo Efo FJo o A | = 5002 5010:
Ciick on =[] [ [¥] [C (¥] O @1 O [0 O @ [0 2 1 [ i :
edesoc _—
rCi
6007: 6015:
oumur
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(2) Confirm that the values of general signals and registers are looped back.

Input Register: Output Register:
Display Format : | Hex - No. | Dec | Hex | No. | Dec | Hex |

Input Signal: 6000 24576 5000 6000 24576 6000

Signal# |[F [E|D[C|B[A]9[8[7]6][5][4[3]2][1]0] Hex pseude 6001 24577 6001 6001 24577 6001
6015-6000 [ 0 W o W o RN o EWRIFRN o W o W o P o [ soea I Input 6002 24578 6002 6002 24578 6002
5031-6016 M o JEW o JEWN o JEW o [ o W o JEW o EW o EW Asss 6003 24579 5003 6003 24579 6003
60476032 | o JEW o JEWN o JEWN o JEWNIEWN o JEW o JEW o EW o | ssen 6004 24580 6004 6004 24580 6004
6063-6048 JIEW o JEW o (R o R o | o O o W o (W o W asss 6005 24581 5005 6005 24581 6005
60796064 |0 oo |o|o o ofofo|ofo|o|o|o[o]o] oooo 6006 24582 6006 6006 24582 6006
60956080 [0 [o[ofoJofolaolaofofofofolofolo]a]l ooon 6007 24583 6007 6007 24583 6007
61116006 |0 (o [o|o[o o ofofo|o|o|o|o|o[o]o] oooo 6008 24584 5008 6008 24584 6008
61276112 [0 o fofofofofofofofofofo]ofa]o]o] oo Monitor 6009 24585 6009 6009 24585 6009
Output Signak: Setting 6010 24592 8010 6010 24592 6010

Signal#  [F [E[D[C|B[A]9[8[7]6][5]4][3]2][1]0] Hex 6011 24503 6011 6011 24503 6011
60156000 | o [N o JES o JE o DERER o EW o EWN o [ o | s5aa 6012 24594 8012 6012 24594 6012
60316016 UM o JEWN o JEN o SN o [ o EW o W o [EW o EW Anss 6013 24595 6013 6013 24595 6013
6047-6032 | o JIF o [ o JFS o JEWFN o JEW o JEW o W o | s5ha 6014 2459 6014 6014 24596 6014
06063-6048 [ o [ o W o W o [ o [P o [ o JEW o W aass 6015 24597 6015 6015 24597 6015
60796064 |0 [0 o|o|ofolofololofofo|o|o|o]a] oooo

60056080 [0 (o [ofofofofafaolafaofolololola]a] oooo Forced Forcad-Output
61116096 |0 (o |o|ofofofolofofofofofofofo|o] om0 Output

61276112 |0 (o fofofofofafalalaolololofololal ooon

12-140 Checking the 1/O Signals



12 PROCEDURES FOR STARTING OPERATION

(3) Confirm the I/O in the PLC side. Display the process data of "Module 1 (1 Station:CR800

GPIO_REG_IF)" under "CompactCom 40 EtherCAT" of TwinCAT XAE and confirm that the input
value from the CR800-D has been reflected.

= 4 Box 2 (CompactCom 40 EtherCAT)
& Module 1 (1 StationGRE00 GPID_REG IF)

=

Tx PDO (1 Sta)
B R PDO (1 Sta)

To confirm the output (RX, RWr) from the CR800-D (input value to the PLC), double-click "Tx PDO" to
display the following screen.

TwinGAT Project] X

Hame [ Online [ Tvpe_ [Ske [>Addre.. [1n/Out [ User L. | Linked to I
21 RAB000-6007) X 170 {iixaa) USINT 0 341 Tput 0 MAINrnout GRB00I0_ARR[T] - MAINnInput GR800 I0_ARR. . PlcTask Inputs - SAMPLE Instance . SAMPLE

& RMBO0S-6015) X 85 (0x55) USINT 10 400 Tput 0 MAINrInput GR800_I0_ARR[Z] . MAINnInput CR800 J0_ARR . PleTask Ihputs . SAMPLE Instance . SAMPLE
FRAB0IG-6023) X 95 (0x56) USINT i 410 Tput 0 MATNrinout GRS00I0_ARR(S] . MAINnInput GRB00 I0_ARR . PlcTask Inputs . SAMPLE Instance . SAMPLE

& RMEI24-B03T) X 170 {fixas) USINT 10 420 Tput 0 MAINrInput GRB00_I0_ARR[4] . MAINnInput CR800 JO_ARR . PleTask Ihputs . SAMPLE Instance . SAMPLE

#1 RACB0S2-603) X 170 (ixaa) USINT i 430 Tput 0 MATNrInout GR800I0_ARRIS] . MAINnInput GR800 I0_ARR . PlcTask Inputs . SAMPLE Instance . SAMPLE

& RMBI0-604T) X 85 (0x55) USINT 10 [ Tput 0 MAINrInput GRB00_I0_ARRIE] . MAINnInput CR800 JO_ARR . PleTask Iputs . SAMPLE Instance . SAMPLE

#1 RAB04G-B055) X 95 (0x55) USINT i 450 Tput 0 MATNrnout GRS00I0_ARR(T] . MAINnInput GRB00 I0_ARR . PlcTask Inputs . SAMPLE Instance . SAMPLE

& RMBOSE-B068) X 170 {fixas) USINT 10 460 Tput 0 MAINrInput GRB00_I0_ARR[E] . MAINKInput CR800 J0_ARR . PleTask Iputs . SAMPLE Instance . SAMPLE

1 R(000) K 24576 (060000 UINT 20 470 Tput 0 MATNrinput GRE0D REG_ARRL] . MAINninout GRE0D.REG_ARR . PlcTask Tnputs . SAMPLE Instance . SAMPLE
&1 Run(B00T) X 24877 (0eB001) UINT 20 1) Tput 0 MAINriInput GRB00_REG_ARR[2] . MAIN nlnput GRE00_REG_ARR . FleTask Inpute . SAMFLE Instance . SAMPLE
1 RU(002) K 24578 (060020 UINT 20 510 Tput 0 MATNrinput GRE0D REG_ARRLE] . MAINninout GRE0D.REG ARR . PlcTask Tnputs . SAMPLE Instance . SAMPLE
&1 Run(6003) X 24570 (06008} UINT 20 530 Tput 0 MAINriInput GRB00_REG_ARR[4] . MAIN nlnput GRE00_REG_ARR . FleTask Inpute . SAMFLE Instance . SAMPLE
1 R(008) K 24580 (0=6004) UINT 20 550 Tput 0 MATNrinput GRE0D REG_ARR(S] . MAINninout GRE0D.REG_ARR . PlcTask Tnputs . SAMPLE Instance . SAMPLE
&1 Run(B005) X 24581 (0x6008) UINT 20 570 Tput 0 MAINriInput GRB00_REG_ARR(G] . MAIN nlnput GRE00_REG_ARR . FleTask Inpute . SAMFLE Instance . SAMPLE
1 R(006) K 24582 (0=6006) UINT 20 1 Tput 0 MATNrinput GRE0D REG_ARRLT) . MAINninout GRE0D.REG_ARR . PlcTask Tnputs . SAMPLE Instance . SAMPLE
&1 Run(B007) X 24583 (060070 UINT 20 610 Tput 0 MAINriInput GRB00_REG_ARR(E] . MAIN nlnput GRE00_REG_ARR . FleTask Inpute . SAMFLE Instance . SAMPLE
1 R(008) K 24584 (0=6008) UINT 20 630 Tput 0 MATNrinput GRE0D REG_ARRLS) . MAINninout GRE0D.REG_ARR . PlcTask Tnputs . SAMPLE Instance . SAMPLE
&1 Ruin(600g) X 24585 (06000 UINT 20 650 Tput 0 MAINrInput GRB00_REG_ARR[10] . MAINrInput GR80N REG_ARR . PlcTask Inputs . SAMPLE Istance . SAMPLE
1 RUR(B010) K 24592 (0=6010) UINT 20 670 Tput 0 MATNrInout GR80D REG_ARRL1] . MAINAIput CRA0N REG ARR. . PlcTask Inputs . SAMPLE hstance . SAMPLE
1 R0y % 24503 (06011} UINT 20 698 Tout 0 MAINAIout CR800 REG ARR{12] . MAINrInput CRA00 REG ARR. . PlcTask Inputs . SAMPLE Iistance . SAMPLE
1 RR(B012) K 24534 (0=6012) UINT 20 e Tput 0 MATNrinout GR80D REG_ARR{13] . MAINAIput CRA0N REG ARR. . PlcTask Inputs . SAMPLE hstance . SAMPLE
1 Rim(e013) X 24595 (06013 UINT 20 180 Tout 0 MAINAIout CR800 REG_ARRL14] . MAINrInput CRA00 REG ARR. . PlcTask Inputs . SAMPLE Instance . SAMPLE
1 RUM(B018) K 24596 (06014 UINT 20 750 Tput 0 MATNrinout GR80D REG_ARR{15] . MAINATput CRA0N REG ARR. . PlcTask Inputs . SAMPLE hstance . SAMPLE
1 Rin(015) X 24597 (06015 UINT 20 m Teut 0 MEINsInput CR0D REG_ARR{16] . MAINsIaut CRA0D REG ARR. . PlcTack Inputs . SAMPLE bistance . SAMPLE
1 RUN(B016) K 24598 (0=6016) UINT 20 191 Tput 0 MATNrInout GR80D REG_ARR{1?] . MAINAIput CRA0N REG ARR. . PlcTask Inputs . SAMPLE hstance . SAMPLE
1 Rim017) X 24509 (0=6017) UINT 20 K| Teut 0 MEAINsInput CR0D REG_ARR{1S] . MAINsIaut CRA0DREG ARR. . PlcTack Inputs . SAMPLE bistance . SAMPLE
1 RU(B019) K 24600 (0=6018) UINT 20 830 Tput 0 MATNrInout GR80D REG_ARR{19] . MAINAIput CRA0N REG ARR. . PlcTask Inputs . SAMPLE hstance . SAMPLE
1 Rim(B019) X 24601 (0=6019) UINT 20 850 Teut 0 MEAINsIput CR0D REG_ARRL20] . MAINsIaut CRA0D REG ARR. . PlcTack Inputs . SAMPLE bistance . SAMPLE
1 R(B020) K 24608 (06020 UINT 20 870 Tput 0 MATNrInout GR80D REG_ARR{21] . MAINAIput CRA0N REG ARR. . PlcTask Inputs . SAMPLE hstance . SAMPLE
1 Rim(021) X 24609 (0=6021) UINT 20 891 Teut 0 MEAINsIput CR0D REG_ARR{22] . MAINsIaut CRA0D REG ARR. . PlcTack Inputs . SAMPLE bistance . SAMPLE
1 R(022) K 24610 (0:6022) UINT 20 a1n Tput 0 MATNrInput GR800 REG_ARR{23] . MAINAIput CRA0NREG ARR. . PlcTask Inputs . SAMPLE hstance . SAMPLE
1 Ruin(8023) X 24611 (06023 UINT 20 920 Teut 0 MEAINsIput CR0D REG_ARR{2A] . MAINsIaut CRA0D REG ARR. . PlcTack Inputs . SAMPLE bistance . SAMPLE
1 R(024) K 24612 (06024 UINT 20 950 Tput 0 MATNrinput GR800 REG_ARR{Z5] . MAINAIput CRA0NREG ARR. . PlcTask Inputs . SAMPLE hstance . SAMPLE
1 Rui(8025) X 24613 (06025 UINT 20 978 Teut 0 MEAINsInput CR0D REG_ARR{Z6] . MAINsIaut CRA0D REG ARR. . PlcTack Inputs . SAMPLE bistance . SAMPLE
1 R(5026) X 2614 (06026 UINT 20 991 Tput 0 MAINrInput GR800 REG_ARR{Z?] . MAINAIput CRA0NREG ARR . PlcTack Inputs . SAMPLE hstance . SAMPLE
1 Rui(8027) X 24615 (0:6027) UINT 20 e Tt 0 MEAINsIput CR0D REG_ARR{26] . MAINsIaut CRA0D REG ARR. . PlcTack Inputs . SAMPLE bistance . SAMPLE
1 Rn(5028) X 2616 (06028 UINT 20 00 hput 0 MATNrinput GR800 REG_ARR(29] . MAINAIput CRA0NREG ARR . PlcTack Inputs . SAMPLE histance . SAMPLE
1 Rui(8029) X 24617 (0:6020) UINT 20 050 Tput 0 MEAINsInput CR0D REG_ARRLZ0] . MAINsIaut CRA0D REG ARR. . PlcTack Inputs . SAMPLE bistance . SAMPLE
1 RM(030) X 24624 (060300 UINT 20 Wi bt 0 MATNrInput GRA00 REG_ARRLH T . MATNAIput GRADIREG ARR . PlcTack Tnputs . SAMPLE hstance . SAMPLE
1 Rim(031) X 24625 (06031} UINT 20 090 Tput 0 MAINsIneut CR0D REG_ARR{Z2] . MAINsIaut CRE0DREG ARR. . PlcTack Inputs . SAMPLE bistance . SAMPLE

To confirm the input (RY, RWw) to the CR800-D (output value from the PLC), double-click "Rx PDO"
to display the following screen.

Name [ [©niine [ Tvpe [Size [ >Addre.. [In/Qut [ User L. [ Linked to )
B RV(B000-6007) % 170 (Dxaa) USINT 10 394 Output 0 MAINnutput GRB00I0_ARRLT] . MAINAOutput GR80010_ARR _ PleTask Culputs . SAMPLE Instance . SAMPLE
o RY(6008-6016) X 85 (0x55) USINT 10 400 Output 0 MAIN nOutput GRE00_I0_ARR[Z] . MAINnOutput CR300I0_ARR . PleTask Outputs . SAMPLE Instance . SAMPLE
BRV(B0I-6028) X 85 (0x55) USINT 10 a1 Output 0 MAINnOutput GRE00 I0_ARRIE] . MAINAOutput GR80010_ARR . PlcTask Outputs . SAMPLE Instance . SAMPLE
BoRVB024-6081) X 170 (Oxaa) USINT 10 20 Output 1 MAINAOUtput GREQ0 I0_ARRIA] . MAINAQutput CR300I0_ARR: . PlcTask Outputs . SAMPLE Instance . SAMPLE
BRV(B032-6039) X 170 (Dxaa) USINT 10 34 Output 0 MAINnOutput GRA00IO_ARRIE] . MAINAOutput CR800I0_ARR . PlcTask Outputs . SAMPLE Instance . SAMPLE
BORVB040-6047) X 85 (0x85) USINT 10 “ Output 1 MAINAOUtpUt GRED0 I0_ARRIE] . MAINAQutput ORS00 10 ARR . PlcTask Outputs . SAMPLE Instance . SAMPLE

B RY(B048-6055) % 85 (0x55) USINT 10 450 Output 1 MATN nOutput GRAD0IO_ARRIT] . MAINAOutput GR800I0_ARF . FlcTask Outputs . SAMPLE Instance . SAMPLE
B/ RYV(B0S6-6063) 3 170 (Dxaa) USINT 10 160 Output 0 MAINnOutput GRA00 J0_ARRIE] . MAINAOutput GR800 10 ARR . PlcTask Culputs . SAMPLE Instance . SAMPLE
o R(5000) % 576 (0x6000) T 20 42 Output 1 MATNnOutput GREDD_Reg ARR{T] . MAINAOutput R0 Reg ARR . FlcTask Outpute . SAMPLE Instance . SAMPLE
v Rila( 001) H 24877 (1001 UINT 20 194 Output 0 MAINnOutput GRA00_Reg ARRLZ] . MAINNOutput GRB0D Ree ARR. . PleTask Outputs . SAMPLE Iistance . SAMPLE
% RWa( 6002) X 24578 (0x6002) UINT 20 510 Output 0 MAIN nOutput GRE00_Reg_ARR[E] . MAINnOutput CR800_Reg ARR . PloTask Outputs . SAMPLE stance . SAMPLE
- Rilla( 6003) H 24579 (128003 UINT 20 534 Output 0 MAINnOutput GRA00_Reg ARRL] . MAINNOutput GRBDD Ree ARR. . PlcTask Outputs . SAMPLE Iistance . SAMPLE
B Rn(5004) X 24580 (128004 UINT 20 5540 Output 1 MAINAOUtpUt GRE00_Reg ARRIS] . MAINNOutput GREOD Reg ARR . PlcTask Qutputs . SAMPLE Instance . SAMPLE
1 Rilla( 6005) X 581 (1xB005) UINT 20 520 Output 0 MAINnOutput GRA00_Reg_ARRIE] . MAINNOutput GRB0D_Ree ARR . PlcTask Outpute . SAMPLE Iistance . SAMPLE
v Ri( 008) X 24582 (126006} UINT 20 594 Output 0 MAINnOutput GRA00_Reg ARRLZ] . MAINNOutput GRBDD Ree ARR. . PlcTask Oututs . SAMPLE Istance . SAMPLE
o Ri(5007) X 593 (0x6007) T 20 61 Output 1 MAIN nOutput GRAD0_Reg ARR(E] . MAINOutput GRE0D_Reg ARR . FlcTask Outpute . SAMPLE Instance . SAMPLE
v Rila( 005 H 24584 (0x6009) UINT 20 634 Output 0 MAINnOutput GRA00_Reg ARRLS . MAINNOutput GRB0D Ree ARR. . PleTask Outputs . SAMPLE Iistance . SAMPLE
% Ra( 008) X 24535 (0x6009) UINT 20 650 Output 0 MAIN nOutput GRE00_Reg ARR[10] . MAINnOutput GR800_Reg ARR . FlcTask Outputs . SAMPLE Instance . SAMPLE
1 Rilla(6010) H 24592 (06010} UINT 20 620 Output 0 MAINnOutput GRA0O_Reg ARRLT] . MAINAOutput GR8D0 Reg ARR . PlcTask Cutputs . SAMPLE Instance . SAMPLE
B Rn(5011) % 24598 (0x011) UINT 20 9.0 Output 1 MAINNOUtput GRE00_Reg ARRITZ] . MANAOUiput GRAD0 Reg ARR. . PlcTask Outputs . SANMPLE Instance . SAMPLE
% Rilla(6012) M 24594 (1012 UINT 20 7 Output 0 MAINnOutput GRA00_Reg ARRLTE] . MAINAOutput GR810 Rez ARR . PlcTask Cutputs . SAMPLE Instance . SAMPLE
B RA(019) X 24595 (128019} UINT 20 730 Output 1 MAINAOUtpUt GREQO_Reg ARRLT] . MAINAQUipUt GRDO Reg ARR . PlcTask Outputs . SANPLE Instance . SAMPLE
B Rillal014) ® 24596 (Dxb0 14) T 20 750 Output 1 MAINnOutput GRA00_Reg ARRLIE] . MANAOutput GRAN0 Fee ARR . PlcTask Outputs . SAMPLE Instance . SAMPLE
B Rila(6015) H 24597 (16015} UINT 20 74 Output 0 MAINnOutput GRA00_Reg ARRLTED . MANAOutput GRD0 Res ARR . PlcTask Cutputs . SAMPLE Instance . SAMPLE
o Rn(5016) % 24598 (0x6016) T 20 700 Output 1 MATNnOutput GREDD_Reg ARRL17] . MATNAOutput CRAD0 Reg ARR . PlcTask Outputs . SAMPLE Instance . SAMPLE
B Rila(6017) M 24599 (0x6017) UINT 20 810 Output 0 MAINnOutput GRA00_Reg ARRLTE . MAINAOutput G810 Res ARR . PlcTask Cutputs . SAMPLE Instance . SAMPLE
% RWa( 60 18) X 24500 (0x6018) UINT 20 230 Output 0 MAIN nOutput GRE00_Reg ARR[19] . MAINnOutput GR800_Reg ARR . FlcTask Outputs . SAMPLE Instance . SAMPLE
1 Rilla(6019) M 24601 (0xB019) UINT 20 854 Output 0 MAINnOutput GRA00_Reg ARRL20] . MAINAOutput GR8D0 Reg ARR . PlcTask Cutputs . SAMPLE Instance . SAMPLE
B R(5020) X 24608 (1280200 UINT 20 874 Output 1 MAINAOUtpUt GREOO_Reg ARRI2 1] . MAINAQUipUt GRDO Reg ARR . PlcTask Outputs . SAMPLE Instance . SAMPLE
T Rilla(021) X 24609 (0xB021) UINT 20 894 Output 0 MAINnOutput GRA00_Reg_ARRI22] . MAINAOutput GR810 Ree ARR . PlcTask Cutputs . SAMPLE Instance . SAMPLE
B Ril(022) X 24610 (0260220 UINT 20 914 Output 0 MAINnOutput GRA0O_Reg ARRL23] . MAINAOUpUL GR8D0 Reg ARR . PlcTask Outputs . SANMPLE Instance . SAMPLE
B Rillal 025) H 611 (D023 T 20 934 Output 1 MAIN nOutput GRAD0_Reg ARRI24] . MANAOutput GRaN0 Fee ARR . PlcTask Outputs . SAMPLE Instance . SAMPLE
B Rila(024) H 24612 (1x6024) UINT 20 954 Output 0 MAINnOutput GRA00_Reg ARRIZE . MAINAOutput GR8D0 Res ARR . PlcTask Cutputs . SAMPLE Instance . SAMPLE
% R 025) X 24612 (0xB025) UINT 20 a0 Output 0 MAIN rOutput GRE00_Reg ARR[26] . MAINnOutput GR800_Reg ARR . FlcTask Outputs . SAMPLE Instance . SAMPLE
5 Rilla( 8026) M 24614 (0x8026) UINT 20 994 Output 0 MAINnOutput GRA00_Reg ARRL27) . MAINAOutput GR8D0 Reg ARR . PlcTask Cutputs . SAMPLE Instance . SAMPLE
B Rn(027) X 24615 (1x6027) UINT 20 00 Output 0 MAINNOUtput GRE00_Reg ARRI23] . MANAOUtput GRAD0 Reg ARR. . PlcTask Outputs . SANMPLE Instance . SAMPLE
1 Rilla(8026) M 24616 (0x8028) UINT 20 1030 Output 0 MAINnOutput GRA00_Reg ARRI24] . MAINAOutput GR810 Rez ARR . PlcTask Cutputs . SAMPLE Instance . SAMPLE
B R(502) X 24617 (1280290 UINT 20 050 Output 0 MAINAOutput GREDO_Reg ARRIIN . MAINAOUipUt GRDO Reg ARR . PlcTask Outputs . SANPLE Instance . SAMPLE
B Rillal 030) ® 24624 (DxB030) T 20 W0 Output @ MAIN nOutput GRA00_Reg ARRL3 1] . MANAOutput GRAN0 Ree ARR . PlcTask Outputs . SAMPLE Instance . SAMPLE
B Rila(031) M 24625 (0x603 1) UINT 20 1090 Outut 0 MAINnOutput GRA00_Reg ARRIZZ] . MAINAOutput GR8D0 Res ARR . PlcTask Cutputs . SAMPLE Instance . SAMPLE

Confirm that the output from the robot is looped back in the PLC side and input to the robot.

Checking the I/O Signals
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12.2.4. For the EtherNet/IP

Use the [Controller Tags] windows in RT ToolBox3 and RSLogix5000 to check the communications of the
I/O signals.

(1) Start the General-purpose signal monitor in RT ToolBox3.

o | E W ToolBox3 - [General Purp:

pace Home Online Monitor

®®®® Click [Online] - [Monitor] -
Start Stop | Stat  Step . .
Al All
ctston | s stomn [Signal], then double-click
Workspace LI [ cenera Purose sgna act [General Purpose Signal].
[ PNIO
[ 3D Monitor
RC1 Display Format : | Hex -
Offline Input Signal:
Online Signal# | F | E | D \ y 7654221 ]0] Hex pseudo
& RV-2FR-D 20152000 [ 0 [ 0 [ >~ ofofolofoolo]ao]o]o] oooo JIEAE
g gPE“t‘D" Panel 20312016 | oJ o|lolojo|o|o|o|o|o|o|o|o]| oooo
7 Program
S;::E 2047-2] ofofofoJofofafolo]ofo]o|o]o] oooo
) Parameter ofofofofofofoJoJofoJoJoJo o]o]o] oo
g
1 Monitor — 792064 | 0 | o [0 o |o]a|o|o|o|o]o]o]|a]o|o]|0] ooon
Robot Movement 20952080 | 0 |0 (o |o|o|ofo|ofofo|ofo|o|o|o]|o]| oooo i
5| lonitor
Signal |20 (o fo|ofofoflalofoflo|lofof[ofla]o|o|o] oooo Setting
¢ et " [a1zreiz |0 [0 o oo ]a]e]a]a]a]a]o]a]o]o]0] oo o
) Named Signal =
@ Stop Signal Qutput Signal:
) Register(CC-Link) sigals |[FJE|o[clefafofe[7z[e]s[«]3]2]1 0] nex
4 DSl Signal 20052000 |0 [ o oo ]ofofalolololo]ofolala|o] oooo
= g De;"“ 20312016 |0 o [o oo oo ofoolo]a oo a]o] oooo
[=] Operation
e 20472032 [0 [0 o o o o ofofofolo]o]o]o]o]o] oooo Forced
5% Maintenance 20632048 [ 0 [0 [ oo o o o oo olo]o]o]o]o]o] oooo Output
8 Board 20792004 [0 JoJo oo o o o o o]o]o]o]o]o]o] oo
“* 1Q Care MELFA Support 20952080 |0 |0 fo|o|ofojojojo|o|o|ofo]o|o]|o] oooo
‘;; ‘f‘r“” 21112096 | 0 |0 |0 o |o|o|o]o]o|o]o]o]o|o]o]|0] oo
m MEL:‘;}D Vidion 2272112 [0 Jo o Jo o o o oo o o]o]o]o]o]o] oo
[T_1/0 Simulator. %4

Ready

(2) Start the [Controller Tags] window in RSLogix5000.

@’ RSLogix 5000 - sampleQ0 [1769-L35E 20.13] - [Contreller Tags - sample00(controller)] - o X

File Edit View Search Logic Communications Tools Window Help L & x

] BEH & {BR oo A5 & Double-click [Controller

Run 18 ¥ RunMode E# par [Re_ETHP1VI92 16801946 50 Sample] - [Controller Tags].
Mo R [ Contraller K.
I Batiery OK.
1 H o= b
No Edits = 10 Ok . |
=afety £ Alarms £ Bt £ TimeriC
Controller Organizer > 0 X u/ Show: | &1 Tags ~ ”\T_ |v|
-3 Contraller sample00 / Name =2/« [ vaue [ Forca Mask___*] 5yle Dala Type Descr
i Conioller Tags + Ds3s 1o BETHERNET
-3 Controller Fault Handler (i Lo-d 2 ==
| .23 Power-Up Handler = pos3E_1H AB:ETHERNET_.
| - Tasks 1=/ DOB35_1: Data {.-2} ...} |Decimal SINTIE]
| o €8 MainTask "+ pO835 11 Datald 0 Decimal SINT
! -8 MainProgram (535_1:1.Data[0] cimal
| -5 Unscheduled Programs + 0535 11 Datel1] o Decimal SINT
| =15 Motion Groups "+ D535 T Datal2) 0 Decimal SINT
| {23 Ungrouped Axes - "
I e DO535_1:1 Data[3] o Deximal SINT |
&3 Data Types + D055 1:1.Datald) o Decimal 3INT
~Cg), User-Defined + 0535 11 Datels) ] Decimal SINT
L Strings -
58 Add-On-Defined DO535_1:1.D.atalE] o Decimal SINT
(R, Predefined * pOEIE_TLData[7] 0 Decimal SINT |
L3, Module-Defined = D53 10 [ene} [ ABETHERMET
[ Trends = R
-3 /0 Configuration D535 1:0.0ats {---1 {---} |Decimal SINT[S]
-8 Backplane, CompactLogix System "+ D0535_7:0.Datall] 0 Decimal SINT
| - 1768-L35E sampleoo " pOEA_T0.Datal1] 0 Decimal SINT
| (- 1769-L35E Ethernet Port LocalENE B B
T DO535_1:0.Dataf2) o Decimal SINT
-2 Ethernet
..o 1769-L35E Ethernet Port Lc + D5 T:0.Dakell] a Decimal SINT
S: J ETHERNET-MODULE DQs. + pO535_1:0.DataH] o Decimal SINT
[ [ gre——— sDuam | mmal
"+ DOEIA_T0.Datals] 0 Decimal SINT
Cesoriod [ "+ DOEIA_T:0.Datalf] ] Decimal SINT
atus unning
Fodule Fault | 1+ Q535 1:0.0ata7] ] Decimal SINT
4 » \Monitor Taggﬁ Edit Tags ? |
(Create Qutput Latch instruction =)
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EtherNet/IP

(3) In the General-purpose signal monitor in RT ToolBox3, click the [Forced Output] button to test the

relevant outputs.

Scope: |E§|tames. | Show |AHTags A= BE ‘- lad 4 "'-'. =n “E = RT ToolBox3 - [General Purpose Signal 1:RC1]
Name = [ vale - “Ncwrkipa:e Home  Online 3D view Monitor  View Help 2) Check the relevant Signa|S then
* Dosz_Ic [E]| ouTPUT Signal << Forced OUTPUT >> f .
Em— - click the [Bit Forced OUTPUT]
= DOSFE_TDats fiooch T=IELEICE Set button.
"+ DESIE_1.Datal] 1 ot |
* D5 11 Datal1] 2 [ 20200 Belolelo )
' DE535_11.Datal2] 3 Click on =[] 1[5 [
heck box. 2031 Display Format : |Hex -
D5 11 Datal3 s c =]
DO535_1 Datal4] K hc“‘:: o ~OOon TSz o fen e
* DES3E 1 Datal5] TEERETE 0]0[0|0]|o0]| om0 Tnput
. I Port Forced 0]0|a|o|o] oo
' DO535_11.Datals] / ‘ OUTPUT o To oo 1o o000
"+ DESI 11 Datal7] / 0jojoo|o]| oooo
En / FTE 2079-2064 [0 [0 [0 [0 ofofofo oo oo [0 [o0[0|0]| oooo
D53 10 £ Parameter 20052080 [0 [0 |0 [0 oo |o|o|o o000 o|a|o][a]| oo
D053 10Dt / O3 Menitor 21112006 |0 |0 |0 |0 [0 |0 |0 o0 0o o 0|0 0|00 oooo
Robot Movement 21272112 [0 [0 |0 [0 Jo|o|o oo o]o]o|o]a]o]a] oo
3) Check that the robot output Signal Output Signal
- n ', General Purpose Sign S
u gnal#_|F [E[D [C[BJAJ9[B[7]6][5][4][3][2][1]0] Hex
is input to the master PLC. & o Signe I
Q Stop Signal 2031-2016 [0 [0 [0 [0 |0 ofoJofoJofofo]a 0403
B S ST 3 Register(CC-Link) 20472032 (o [oJofofofofolofofofofolafo]o[o] oooo
eg
' DEE3E_1:0.Datald] 0 & DSl Signal 20632048 |0 |0 (o lololololololololnlolololol nﬁl
- Device 2079-2064 | 0 | © . 0l
] : gpmhm sssamn [ a1 a]| 1) Click the [Forced Output] =
"+ DOSIE_10 Dataf] 0 Servo 21112096 [ 0 [ O button %; Forced
E o Output
* DE53s_1.0.Datal7] ol PR . v || [21272112 [ 0 [0 000 utpu

(4) Output the relevant signals from the [Controller Tags] window in RSLogix5000, then check the inputs

on the General-purpose signal monitor in RT ToolBox3.

e = W | S |

Workspace Online 3D view Monitor View

| 2) Check that the robot input is

BT Toalkav2 - Ganaral Durnase Signal 1:RC1

Scaope: |ﬁ|lamesi ~ | Show: |AIITags
= S 2 sad | [ERGLTE] @ upe ifi
}Name =z[¢ [ vake H B do X g ; =l the specified data from the
& mEEE L N Import Edit
! - Spie Close Delete % Delete master PLC.
1 1) Enter relevant data in - Tt
4 DQ535 1: 0. . General Purpose Signal TRCL X
g8 14,0atal] l 3D Monitor Display Format :
RC1 Input Signal:
* DO5H_T1Datef2 = R
0535_1:.Datal2] | Offline Sgrak  [FJE[D[CIB[A[S B [7 8 5 [2 3 2 1[0 A T
* D531 Datald] | Online 20152000 | 0 | 0 | 0 ojofjojojojo|o]|0 BEEEEE Snput
I a5 14 Dateld] \ i, Backup 20312016 |0 [0 [0 |00 0|0 0|00 o]0]o]o]|o] ooz
= & Tool 20472032 |0 [0 0| 0|o]o o0 0|00 ]o|o]a|0]o]o] oooo
B-
DOS535_T:1.Dataf5] ‘ FJi] MELFA-3D Vision 20632048 [0 [oJofoJofofofofofJofofofofofo]o] oooo
=+ D@535_1:1.Datals] \ @ 10 Simulator 20792064 |00 |o0fojojofojof0fO0j0|0|0)0]0)0) 0000
—— \ B 20052080 |0 |0 0| 0|0|0 0 0|0]0|0|0]0|0]o]o] oooo
_1:1.Datgl
= DOssE_In l -1 Monitor =
= DO53_1:0.Data 3 ST settng
= Sgrae |[FleE[D[c|BlAJole 765 a2 2] 1]0] Aex
DUS35_1:0.Data(0] s 20152000 [0 [0 o o|o|o|o oo o o[o[o|o[0|o]| oooo
D535 1-0 Datall] 16 20312016 |0 |0 (0|00 |0o|0 0|o]|o|o|o]a|o]|o]o] oooo
= 20472032 |0 |0 0|0 o]o|ololoo]olololalo]o] oooo
DO535_1:0.Datal2] 32 20632048 [0 |0 0|0 |0|0|ojo|0|0 [0 [o[0]|0]0]|0] 0000
+ Q3 140 Data(3] o 20792064 |0 [0 [0 0o o]0 o|oo]ololalalo]o] oooe
o 20952080 | 0 |0 | 0| 00| 0|0 |0]|0][0]0|0]0]|0]0]0] oooo
DIS35_1-0 Datafd] q [ Forced
"+ DO535_1:0.Datals] 0 Output
' DES3E_1:0.Datals] 0 F m »
+ DOS35_1:0 Datal?]

)
output Px oo
4 F YMonitor Tag
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12.2.5. For the PROFINET 10 PROFINET 10

Use the [Force table] windows in RT ToolBox3 and STEP7 to check the communications of the 1/0
signals.
For more information on Siemens PLCs, refer to the manual included with the PLC.

(1) Power on the robot controller and check the value of parameter "PNIOLN" using RT ToolBox3.

et et 1A o) %

& PNIO

3D Menitor

RC1
Offline [ Parameter List 1:RC1 (Online) - O x
Online - ===

View -
& RV-2FR-D Robotl " L RV2FRD © Al R
g (:PW“D” Panel Parameter Name : PNIOLN I Read I () Changed

A Program

Parameter Explanation Attribute
() Parameter PMWNGTI Time interval on a report of the part consumption [h] Robot
El [Pammeterlist PHIOLN PROFINET 10 Sending and Recewving data sze (8/16/32/64/128/255) Common =
meter PRGCMND Command template file Common
© Program Parameter PRGOPNT  Decimal place Cammon
g Signal Paremeter PREDPNTM  Decimal piace Robot
B Communication Parameter PRGDUP Duplication function of program(0:Disable. 1: e nmmon

Field Network Parameter . .
8 PRGGBL BES Parameter Edit 22

@ Safety Parometer PRGMDEG  Unit t
e 1[0

T3 Monitor PRGMODE  Execut| Parameter Name :| PNIOLN

§® Maintenance

5 Board BRGOUT S o Explanation : | PROFINET 10 Sending and Receiving data size (8/16/32/64/128/255) ‘
“* 1Q Care MELFA Support 4
by Backup 1| | |
+§ Tool

FX MELFA-2D Vision
[@ 1O Simulator

e

(2) Click the [CPU Start] button at the top of the screen in STEP7. Check that the CPU status is RUN
and that the ERROR and MAINT LEDs are off.
* If the LEDs are red, there is an error. Clear the error according to error code.

Project Edit View Insert Online Options Tools Window Help

S Rl sveproiect @ X 3 5 X s BMEER I coonine F cooriine dof IR % 1] 1 [Ceoh oo |
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(3) In the [Project tree] on the left side of the screen, click [PLC_1] - [Watch and force tables], then
double-click [Force table].

E E2|## &% R T
i Name Address Display format Monitor value Force value F Comment Tag comment
* bt Ger | EIrr—

I Add new device
ghy Devices & networks
~ [ PLC_1 [CPU1211C ACDGRIY] [ ]
Y Device configuration
1/ Online & diagnostic:
» g Program blocks (]
» [ Technology objects
» [ External source files
» [3 PiCtags °

NI

~ [ Watch and force tables
i Add new watch table

» [i3 opcuA communication
» [if, Device proxydata
0 Program info
5 PLCalarm text fsts
» (@ Local modules
» [ Distributed IO
» [l Ungrouped devices
» 5@ Security settings
» [38 Crossdevice functions
» [ common data
» [5]] Documentation settings
DI e D
» (4 version control interface
» g Online access
» i Card ReaderiUsB memory

<] <]

(4) Set the address for the peripheral I/O.
* If the message "Peripheral inputs can only be monitored in extended mode." appears, right-click on
the Force table window then click [Extended mode].

Master1 » PLC_1[CPU 1211C AUDCRIy] » Watch and force tables » Force table

ElF. Fa °% %%
Address Display format Maonitor value Monitor with trig... Force value F Comment

1 %IB256:P Hex Permanent ~
2 %IB257:P Hex Fermanent

3 %IB258:P Hex Fermanent

4 %IB259:P Hex Permanent

5 “%IB260:P Hex Fermanent

6 %IB261:P Hex Fermanent

7 %IB262:P Hex Permanent

8 %IB263:P Hex Permanent =
) %IB264:P Hex Fermanent

10 “%IB265:P Hex Permanent

11 %IB266:P Hex Permanent

12 %IB267:P Hex Fermanent

13 %%IB268:P Hex Permanent

14 %IB269:P Hex Permanent Bl
15 %IB270:P Hex Fermanent

16 %IB271:P Hex Fermanent

17 %QB256:P Hex 3 Permanent

18 %OB257:F Hex B Permanent

19 %QE258:F Hex 3 Permanent

20 %QBE259:P Hex 3 Permanent

21 %0OB260:P Hex B Permanent

22 %QB261:F Hex [+1°% Permanent [+

-

23 %QBE262:P Hex 3 Permanent

24 %OB263:P Hex B Permanent

25 %QE264:F Hex % Permanent

26 %QE265:P Hex 3 Permanent

27 %QB266:P Hex 3 Permanent

28 %QB267:P Hex B Permanent

e n o L och n.

[<] [
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(5) Output the relevant signals using the Forced output function in RT ToolBox3.

® General Purpose Signal 1:RC1

Display Format : | Hex -
Input Signal:

Signal# FIE|D|C|B|A|O|B|7 |65 |4 |3 |2(1]|0 Hex Psaudo
2015-2000 (O | OO |0 |JOo|JO|O|OoflO|Of0 0ofa0 0 ooiz Input
2031-2016 | OO |O|O|O|O|OfOfO|O|O|O|OD]0O|0O]|O ooon

Monitor
QOutput Signal: Setting

Signal# FIE|D|C|B|A|O|B|7 |65 |4 |3 |2(1]|0 Hex
20152000 O |O DO |JO|JO|O|OoflO|0Of0 0|0 1] 0012
2031-20l6 (O |JO|O|O|0O|O|OfOfO|O|OfO|OD]0O|0O]O aoon

Forced
Output

(6) In the [Force table] window in STEP?7, click the [Monitor all] button to check the signal information
output by the robot.

=g
i Mame Display format [opitoryalye Monitor with trig... | Force value F Comment
1 %IB256:F Hex Fermanent E
2 %IB257:P Hex 16500 Fermanent
3 %IB258:F Hex 16500 Permanent
4 %IB259:F Hex 16500 Permanent
5 %IB260:F Hex 16500 Permanent =
6 %IB261:P Hex 16500 Permanent 1
F %IB262:P Hex 16500 Permanent
B %IB263:P Hex 16500 Permanent
g %lB264:P Hex 16500 Permanent
10 %IB265:P Hex 16500 Permanent
11 HIB266:P Hex 16500 Permanent
12 %IB267:P Hex 16500 Permanent
13 %IB268:P Hex 16500 Permanent
14 %IB269:P Hex 16500 Permanent
15 %IB270:P Hex 16500 Permanent
16 %IB271:P Hex 16500 Permanent
17 %QB256:P Hex % Permanent
18 %QB257:P Hex % Permanent
19 %QE258:P Hex % Permanent
20 %QBE259:P Hex 3 Permanent
21 %QBE260:P Hex 3 Permanent
[<] = [ -
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(7) When outputting signals from the PLC to the robot using STEP7, specify the "Force value" and select

the check box, then click the [Force all] button.

| o [
Address
%IB256:P
%IB257:P
%IB258:P
%IB259:P
%IB260:P
%IB261:P
%IB262:P
%IB263:P
%IB264:P
%IB265:P
%IB266:P
%IB267:P
%IB268:P
%IB269:P
%IB270:P
%IB271:P
E %QB256:P
[E)] =oB257:P
%QB258:F
%QB259:F
%QB260:P

Display format

K1

od of of o8 of

Monitor value

16500
16800
16#00
16500
16#00
16%00
16#00
16#00
16#00
16500
16#00
16500
16500
16500
16800
16#00

Maonitor with trig...
Permanent
Permanent
Fermanent
Permanent
Fermanent
Permanent
Fermanent
Permanent
Fermanent
Fermanent
Fermanent
Fermanent
Permanent
Permanent
Permanent

Fermanent

Force value F Comment

Permanent I

168#FF =] I

Permanent =] _I

Permanent
Fermanent

Permanent

[>]
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12.3. Execution of robot program CC-Link IE Field

Set the dedicated input/output as shown below. After changing the parameters, turn the power OFF and
ON once.

Refer to the separate "Instruction Manual, Detailed Explanation of Functions and Operations" for details
on the settings.

Table 12-2 Setting the dedicated input/output (CC-Link IE TSN / CC-Link IE Field / EtherCAT)

12.3.1. Setting the dedicated input/output PROFINET IO

Parameter Input Output

name Meaning No. Meaning No.
IOENA Operation rights enable | 6000 | Operation rights enabled 6000
START Program start 6001 | Program starting 6001
STOP2 Stop 6002 | Stopping 6002
SLOTINIT Program reset 6003 | Program selection enabled | 6003
SRVON Servo power ON 6004 | Servo ON 6004
SRVOFF Servo power OFF 6005

Table 12-3 Setting the dedicated input/output (EtherNet/IP / PROFINET IO)

Parameter Input Output

name Meaning No. Meaning No.
IOENA Operation rights enable | 2000 | Operation rights enabled 2000
START Program start 2001 | Program starting 2001
STOP2 Stop 2002 | Stopping 2002
SLOTINIT Program reset 2003 | Program selection enabled | 2003
SRVON Servo power ON 2004 | Servo ON 2004
SRVOFF Servo power OFF 2005

12.3.2. General-purpose input/outputss

(1) CC-Link IE TSN/ CC-Link IE Field / EtherCAT
The general-purpose inputs and outputs can be accessed with the I/O system variables such as M_In
and M_Out.
Note that when accessing multiple bits with a variable such as M-Inb, M_Inw, M_Outb or M_Outw, the
access cannot extend over an area used by CC-Link IE Field, such as the number 5999. Always create
the program to fit within the area between 6000 and 8047.

Correct example: M_In(6000), M_Inb(6010), M_Out(7000), M_Outb(7010), etc.
Incorrect example: M_Inb(5999), M_Inw(9070), M_Outb(5999), M_Outw(5999), etc.

(2) EtherNet/IP / PROFINET 10
The general-purpose inputs and outputs can be accessed with the I/O system variables such as M_In
and M_Ouit.
Note that when accessing multiple bits with a variable such as M_Inb, M_Inw, M_Outb or M_Outw, the
access cannot extend over an area used by CC-Link IE Field, such as the number 1999. Always create
the program to fit within the area between 2000 and 4047.
Correct example: M_In(2000), M_Inb(2010), M_Out(3000), M_Outb(3010), etc.
Incorrect example: M_Inb(1999), M_Inw(5070), M_Outb(1999), M_Outw(1999), etc.
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12.3.3. Example of robot program creation (using general-purpose input/output)

(1) For CC-Link IE TSN/ CC-Link IE Field / EtherCAT m

*LBL1:If M_In(6008) = 0 Then GoTo *LBL1<—]
M1 = M_Inb(6000) anut No. 6008 and output No. 6009 are used as
M_Out(6009) = 1 < interlocks.
*LBL2:If M_In(6008) = 1 Then GoTo *LBL2 Refer to "4.3.6 Specifications related to robot
M_Out(2009) = 0 language" for details on the interlock.
Select M1
Case 1
GoSub “LOAD < When M1(*1) is 1, jumps to the label *LOAD line.
break
Case 2
Src;?;b UNLOAD When M1(*1) is 2, jumps to the label *UNLOAD line.
Case 3
Sr‘;?l:b GOHOME When M1(*1) is 3, jumps to the label *GOHOME line.

End Select (*1) M1 is byte data received via CC-Link IE Field.

End (Refer to the second line of the program.)
*LOAD

< Describe the process in the label *LOAD.
Return
*UNLOAD

: < Describe the process in the label *UNLOAD.
Return
*GOHOME

: < Describe the process in the label *GOHOME.
Return
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(2) For EtherNet/IP / PROFINET 10

aherkaute | PRORNETD

*LBL1:If M_In(2008) = 0 Then GoTo *LBL1 <+—]
M1 = M_Inb(2000)

M_Out(2009) = 1 <
*LBL2:If M_In(2008) = 1 Then GoTo *LBL2
M_Out(2009) =0

Select M1

Input No. 2008 and output No. 2009 are used as
interlocks.

Refer to "7.3.5 Specifications related to robot
language" or "8.3.5 Specifications related to robot
language" for details on the interlock.

Case 1
GoSub *LOAD«

break
Case 2
GoSub *UNLOAD «

When M1(*1) is 1, jumps to the label *LOAD line.

break
Case 3
GoSub *GOHOME<

When M1(*1) is 2, jumps to the label *UNLOAD line.

break
End Select
End
*LOAD

When M1(*1) is 3, jumps to the label *“GOHOME line.

(*1) M1 is byte data received via EtherNet/IP or
PROFINET 10.

Return
*UNLOAD

<

Describe the process in the label *LOAD.

<«

Return

Describe the process in the label *UNLOAD.

*GOHOME

- N

Describe the process in the label *GOHOME.

Return
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12.3.4. Sample program for input/output confirmation

CC-Link IE TSN / CC-Link IE Field / EtherCAT m

A sample program for checking the 2F-DQ535-TSN, 2F-DQ535, or 2F-DQ535-EC card input/output is
shown below.
Use this as necessary for startup adjustment, etc.

Table 12-4 Signal assignment conditions

Robot side input (master station Input 6000 to 8047 (256 bytes)
output)

Robot side output (master station Output 6000 to 8047 (256 bytes)
input)

Robot program specifications
Copy all input bits to the output bits.

[Program example 1]
'Loop the input signal to the robot back to the output signal. (For bit checking)
For M1 = 6000 To 8047
M_Out(M1) = M_In(M1) 'Copy with bit variable
Next M1
End

[Program example 2]
'Loop the input signal to the robot back to the output signal. (For byte checking)
For M1 = 6000 To 8040 Step 8
M_Outb(M1) = M_Inb(M1) 'Copy with byte variable
Next M1
End

[Program example 3]
'Loop the input signal to the robot back to the output signal. (For word checking)
For M1 = 6000 To 8032 Step 16
M_Outw(M1) = M_Inw(M1) 'Copy with word variable
Next M1
End

Execute this program and check the signals looped back to the master station side.
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For EtherNet/IP / PROFINET 10 W PROFINET 10

A sample program for confirming the 2F-DQ535-EIP or 2F-DQ535-PN card input/output is shown below.
Use this as necessary for startup adjustment, etc.

Table 12-5 Signal assignment conditions (For EtherNet/IP)

Robot side input (master station Input 2000 to 4047 (256 bytes)
output)

Robot side output (master station Output 2000 to 4047 (256 bytes)
input)

Table 12-6 Signal assignment conditions (For PROFINET 10)

Robot side input (master station Input 2000 to 4039 (255 bytes)
output)

Robot side output (master station Output 2000 to 4039 (255 bytes)
input)

Robot program specifications
Copy all input bits to the output bits.

[Program example 1]
'Loop the input signal to the robot back to the output signal. (For bit checking)
For M1 = 2000 To 4039
M_Out(M1) = M_In(M1) 'Copy with bit variable
Next M1
End

[Program example 2]
'Loop the input signal to the robot back to the output signal. (For byte checking)
For M1 = 2000 To 4039 Step 8
M_Outb(M1) = M_Inb(M1) 'Copy with byte variable
Next M1
End

[Program example 3]
'Loop the input signal to the robot back to the output signal. (For word checking)
For M1 = 2000 To 4032 Step 16
M_Outw(M1) = M_Inw(M1) 'Copy with word variable
Next M1
End

Execute this program and check the signals looped back to the master station side.
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13. TROUBLESHOOTING

Please read this chapter first if you suspect that some failure has
occurred.

13.1. List of Errors

040 The meanings of the error numbers are shown below. ¢ 40
[0 0000 *
~ | T e An error marked with an asterisk (*) requires power resetting.
Perform the actions indicated in the countermeasures.

e The error type is shown with a 4-digit number.
e The errors are categorized into three types.

H: High-level error .......... Servo-OFF is performed.
L: Low-level error .......... Operation stops.
C: Warning ......ccccceeenneen. Operation continues.

Table 13-1 List of errors related to the network base card

Error No. Error cause and measures

Error message Module is not mounted.

A module board by HMS must be mounted in the network base card.

H.6100 Cause A module board is not mounted in the network base card.

Measures Mount a module suitable for the network base card.

Error message Unsupported module mounted error

H.6101 Cause An unsupported HMS module board is mounted in the network base card.

Measures Replace the module.

Error message Multiple network base cards are mounted.

Only one network base card can be mounted.

H.6110 Cause Two or more are currently mounted in the option slot.

Measures Mount only one network base card.

Error message | Another fieldbus card is mounted.

Only one fieldbus card can be mounted.

H.6111 Cause A CC-Link card, PROFIBUS card or DeviceNet card is mounted.

Measures Mount only one fieldbus card.

Network base card error n.

Error message (n is a number between 1 and 4.)

A network base card error has been detected.

: A watch dog timeout has occurred with the communication module.
: An unsupported object, instance or command has been issued.

: The received form is incorrect.

: The 1/O offset amount is incorrect.

: IP address is incorrect.

: Subnet mask IP address is incorrect.

: Gateway IP address is incorrect.

=)

H.6120 Cause

5 3 3335
NoO O, WN =

>
1

Replace the network base card.

Measures Contact the manufacturer when replacing the card.
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Error No. Error cause and measures
Error message Network communication error n.
9 (n is a number between 1 and 2.)
Line error or invalid parameter.
This can occur if communication is not established when: (1) The robot
L 6130 program is started, (2) Continuous operation is attempted with direct
’ Cause execution from the RT ToolBox3, or (3) An execution program is started
while an error is occurring.
n=1: Ethernet cable is disconnected.
n=2: IP address is not established.
Measures Check the cable and parameters.
Error message Parameter error (parameter name)
The parameter setting is invalid.
H.6140 Cause The parameter value is not within range, or the data is invalid and cannot be
read.
Measures Check the parameter setting value.
Error message Network error occurrence (error code)
A network error has occurred.
L.6190 Cause (Error code) indicates an error code which occurs between the Anybus-CC
Module.
Measures Check the details of the network error.

13-154 List of Errors




14 APPENDIX

14. APPENDIX

14.1. Displaying the Option Card PROFINET 10

Information

The option card information can be displayed with the RT ToolBox3 (option).

In the online state, click "Online" in the work space tree, and click "Slot n (n=1 to 3): Network Base" under

"Board". The 2F-DQ535-TSN, 2F-DQ535, 2F-DQ535-EC, 2F-DQ535-EIP, or 2F-DQ535-PN card

information will be read into the properties window.

* The option card information in the properties window is not updated automatically. To update
the information, go offline and then online and repeat the above steps.

[ TEST170116
(¥ 30 Monitor
RiC1
Offline
Online
& RY-7FR-D
BE Operation Panel
[ j Program
ﬁ Spline
[El Parameter
[ Monitar
5% Maintenance

[ sloklCe-Link

[Kind] CC-Link IE Figld Metwiork

[LED_1] Green

[LED_2] Green

[Status] Ox11

[Input] RX:64(a000-5511) Rwr:32(6000-6015)
[Dutput] RY:64(6000-6511) Rw: 32 (6000-6015)
[

[

[

[

4y Badkup
1 Todl
- E) MELFALD
- [ 1o sirdilat

M&C] 00-00-00-00-00-00
Metwork] 1

Mode] 1

Hiw YWer] 0O

v

Properties o =
Property
Kind CC-Link IE Field Metvwork
, LED] Gireeh
LED 2 Green
Status 0x11
Input Fx64(6000-65113 Riwk:32 B000-60157
Output Rovfd (B000-65112 Riwec32 (G000-60152
A Q0-00-00-00-00-00
Metwark 1
Mode 1
HA W Wer 1]

Figure 14-1 Example of option card information display on RT ToolBox3 (CC-LINK IE Field)
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The following items are displayed according to the network type.

For the CC-Link IE TSN module

—

Table 14-1 2F-DQ535-TSN card information(For CC-Link IE TSN module)

Display item Display example Meaning Remarks
Card name CC-Link Card name
[Kind] CC-Link IE TSN Name of Anybus-CC
module on network
base card
[LED_1] Green DLINK LED Status OFF: Initialization in progress or
abnormality
Green: Initialization complete
Red: Abnormality (unrecoverable
_5 state)
g [LED_2] Red Error LED Status OFF: Normal
5 Red: Abnormality
E [[Input] RX: 16 (6000 - 6127) Number of received
g RWr: 128 (6000 - 6063) | bytes (signal
O number)
[Output] RY: 16 (6000 - 6127) Number of send
RWw: 128 (6000 - 6063) | bytes (signal
number)
[1P] 192.168.3.1 IP Address TSNIP setting value
[Subnet] 255.255.255.0 Subnet mask TSNMSK setting value
[Gateway] | 192.168.3.254 Default gateway TSNGW setting value
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For the CC-Link |IE Field module

Table 14-2 2F-DQ535 card information(For CC-Link IE Field module)

Display item Display example Meaning Remarks
Card name CC-Link Card name
[Kind] CC-Link IE Field Name of Anybus-CC

module on network
base card

[LED_1] Green

Module Status LED
status

Green: Initialization complete
Red: Initialization error (failure)

[LED_2] Green

Network Status LED
status

Green: In normal communication
Red: Abnormality (disconnected

RWw: 128 (6000 - 6063)

bytes (signal
number)

-§ cable, etc.)
£ | [Status] 0x09 or 0x11 or 0x19 Network status bit 0: Linked
S bit 3: Linked with port 1
£ bit 4: Linked with port 2
S | linput] RX: 16 (6000 - 6127) Number of received
o RWr: 128 (6000 - 6063) | bytes (signal
number)
[Output] RY: 16 (6000 - 6127) Number of send

[Network] 1

Network number

Setting value of CFNNWNO

[Node] 1

Station number

Setting value of CFNNDID

Displaying the Option Card Information
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For the EtherCAT module

Table 14-3 2F-DQ535-EC card information (For EtherCAT module)

Display item Display example Meaning Remarks
Card name EtherCAT Card name
[Kind] EtherCAT Name of Anybus-CC
module on network
base card
[LED_1] Green RUN LED status Off / Green
[LED_2] Red ERROR LED status Off / Red
[Input] RX:64(6000-6063) Remote input/ Determined by the value of
RWr:32(6000-6031) | Remote register parameter [ECTOCS].
ECTOCS=1
RX:64(6000-6063)
RWr:32(6000-6031)
ECTOCS=2
RX:128(6000-6127)
RWr:64(6000-6063)
ECTOCS=3
RX:192(6000-6191)
S RWr:96(6000-6095)
k= ECTOCS=4
£ RX:256(6000-6255)
-g RWr:128(6000-6127)
E [Output] RY:64(6000-6063) Remote output / Determined by the value of
S RWw:32(6000-6031) | Remote register parameter [ECTOCS].
ECTOCS=1
RY:64(6000-6063)
RWw:32(6000-6031)
ECTOCS=2
RY:128(6000-6127)
RWw:64(6000-6063)
ECTOCS=3
RY:192(6000-6191)
RWw:96(6000-6095)
ECTOCS=4
RY:256(6000-6255)
RWw:128(6000-6127)
[ESM State] | Init Status of the Init / Boot / PreOp / SafeOp / Op
EtherCAT slave
represented as
character strings
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For the EtherNet/IP module

Table 14-4 2F-DQ535-EIP card information (For EtherNet/IP module)

Display item Display example Meaning Remarks
Card name Network Base(DQ535) Card name
[Kind] EtherNet/IP(TM) Name of Anybus-CC
module on network base
card
[LED_1] Green Module Status LED status
[LED_2] Green Network Status LED status
[Status] 0x3 or Oxb or 0x13 or Network status bit 0: Linked
s 0x1b bit 1: IP address
= established
£ bit 3: port 1
L bit 4: port 2
C
5 | [Input] RX: 16 (6000 - 6127) Number of received bytes 1(-)to 256 (2000
S RWr: 128 (6000 - 6063) | (signal number) to 4047)
[Output] RY: 16 (6000 - 6127) Number of send bytes 1(-)to 256 (2000
RWw: 128 (6000 - 6063) | (signal number) to 4047)
[MAC] I e ek MAC address
[IP] R R T W IP Address Parameter [EPIP]
[Subnet] R R ek e Subnet mask Parameter [EPMSK]
[Gateway] | *** . x> wex Default gateway Parameter [EPGW]

For the PROFINET 10 module

PROFINET10

Table 14-5 2F-DQ535-PN card information (For PROFINET 10 module)

Display item Display example Meaning Remarks
Card name Network Base(DQ535) Card name
[Kind] PROFINET IRT Name of Anybus-CC
module on network base
card
[LED_1] Green Module Status LED status
[LED_2] Green Network Status LED status
[Status] 0x3 or Oxb or 0x13 or Network status bit 0: Linked
S 0x1b bit 1: IP address
= established
£ bit 3: Linked with port 1
Ke) bit 4: Linked with port 2
C
5 | [Input] 16(2000 - 2127) Number of received bytes 8/16/32/64/128/255
53 (signal number) (2000 to 4039)
[Output] 16(2000 - 2127) Number of send bytes 8/16/32/64/128/255
(signal number) (2000 to 4039)
[MAC] R I MAC address
[IP] O ek ek e IP Address Address set from PLC
[Subnet] I ek e e Subnet mask Address set from PLC
[Gateway] | *xx xe* o xex Default gateway Address set from PLC

Displaying the Option Card Information
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14.2. Pseudo-input Function

PROFINET 10

The pseudo-input function for the network base card allows the pseudo input signals from RT ToolBox3.
Usable cases and usage methods are explained below.

Network base card status (2F-DQ535-
No. | TSN/2F-DQ535/2F-DQ535-EC/ Condition Usability

2F-DQ535-EIP/2F-DQ535-PN)

1 Not mounted - x

2 Network cable not connected ®

3 Mounted Network _cab_le connected, b_ut a °

communication error occurring
4 In normal communication ®

® indicates usable, and x indicates not usable.
* A pseudo-input is not possible while an error is occurring.

<Usage method>

(1) Start RT ToolBox3.

(2) Click [Online] - [Monitor] - [Signal Monitor] - [General Signals] in the work space tree, and start the
general-purpose signal monitor.

® Gereral Purpose Signal 1:RCL

Display Format :  |Hex
Input Sigral:
Signal# FED(BA?B7654321DHEI*lE§um
60156000 [0 |0 [0 |0 |ofo|o|o|o|ofo|ofo o|o]o|ooo0]| | Tnput
60316016 |O |00 j0jojojofo0|0jojOofofoj0O|O]0 | 0000
60476032 [0 [0 (0|0 [ofo|o|o(o ofo]o]o]o|o]|o] o000
60636048 [0 |0 [0 |0 0 0|00 0|o|o o]0 o]o|o|ooo0] |
60796064 [0 [0 [0 |0 0|0 |00 0000|0000 000
50956080 [0 |0 0|0 |00 (0|00 0[0]0]|06]0][0]0] 0000
61116006 [0 |0 0|0 0|0 0|00 o006 ]0[o]0] o000
61276112 [0 0 0|0 0 0]o|oo o o]0 o o]o]o]ooo T
Output Signal: _ setng
Signal# | [} B A 7 e 21 Fex | |
[ 60156000 ] ] ] ] 000
[ 60316016 ] ] ] o 000 ||
[ 6047-6032 [ ] ] ] oo0 ||
[ 60536048 [ 0 1 0 000 | |
[ 6079-6064 i i ] ] 000
| 6095-6080 i ] i] i] 000
51116008 o il i olo 000 Eorced
(61276112 [0 ] ] 0o 000 _ Output

(3) Click the [Pseudo-input] button.

15 0
15- 0 Dfofofofoioldofo = olololodoloiolol | = 0000 | Hex
Ll e 2 T S T e
check box, 31 16 Set

BETET oiodofodo oo o= fo oo fo oo do = 0000
o o Iof|o="lo folo fo ool ey

Cickan > CICT IO CIONE - e e e

check b,
Bit Port
Pseudo-INPUT Peeudo-INPUT

(4) Input the signal number (6000 or higher) in the "Head signal #" field and click the [Set] button.
(5) Select the check box for the signal to be input, and click the [Bit pseudo INPUT] button.

General-purpose INPUT sighal SeUdo-TNPUT =3
6015 6000

| enis-eo0  o0pfoopboopo-bppboopoh = Hax
deken=0 0000000 0000000
check box. a031 &016 Set

[ emi-eos kbbbl -bhbekkllEl | = om0 |y
ger=0 000000 0OOOO000 =

check box.
Port
Pseudo-INPUT
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14.3. Replacing network base cards

This section contains information on replacing network base cards.

14.3.1. Replacing the 2D-TZ535 card with the 2F-DQ535-EIP m

card

Due to differences between the profiles (EDS files) of the 2D-TZ535 card and 2F-DQ535-EIP card, the
following action must be performed using the EDS Hardware Installation Tool before replacement.
» Add a profile for the 2F-DQ535-EIP card.

The project file created for the 2D-TZ535 card using RSLogix5000 and RT ToolBox3 will run if it is added
without modification as stated above. However, if the 2D-TZ535 card will not be used after replacement,
we recommend deleting the 2D-TZ535 profile using the EDS Hardware Installation Tool, and changing the
name of card in the Name (module name) field in the [New Module] window (mentioned in 12.1.4 d)) to a
name for the 2F-DQ535-EIP card

14.3.2. Replacing the 2D-TZ535-PN card with the 2F-DQ535-PN PROFINET 10

card

Due to differences between the profiles (GSD files) of the 2D-TZ535-PN card and 2F-DQ535-PN card,
the following actions must be performed using STEP7 before replacement.

» Add a GSD file for the 2F-DQ535-PN card.

* Replace the 2D-TZ535-PN GSD file placed in the project with the GSD file for the 2F-DQ535-PN card.
» Reconfigure the robot controller parameters.

For information on replacing the GSD files and configuring robot controller parameters, refer to Steps (3)
to (4) in section 12.1.5.

Replacing network base cards  14-161



Trademarks

+  No part of this document may be reproduced without express permission of Mitsubishi
Electric Corporation.
Please note that the information in this manual is subject to change without notice in the
future.
The specification values in this manual are obtained with the Mitsubishi standard test
method.
Although this manual has been prepared to contain accurate information, please contact
us if you find any errors or have questions.
Ethernet is registered trademarks or trademarks of Xerox Corporation in the United
States.
The product names used in this manual are trademarks or registered trademarks of
respective owners.
In the body text of this manual, ® and TM marks are omitted.
EtherCAT® is the registered trademark and the patented technology licensed by
Beckhoff Automation GmbH (German).
EtherNet/IP is a registered trademark of ODVA, INC.
PROFINET is a registered trademark of PROFIBUS & PROFINET International.
Anybus is a registered trademark of HMS Industrial Networks AB.

Copyright© 2017 MITSUBISHI ELECTRIC CORPORATION ALL RIGHTS RESERVED

Copyrights

The screens (screenshots) are used in accordance with the Microsoft Corporation
guideline.






MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BLDG., 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN
NAGOYA WORKS: 1-14, YADA-MINAMI 5-CHOME, HIGASHI-KU, NAGOYA 461-8670, JAPAN

Jan. 2026 MEE Printed in Japan on recycled paper. Specifications are subject to change without notice.



	1. BEFORE USE
	1.1. Terminology
	1.2. How to Use the Instruction Manual

	2. FLOW OF OPERATIONS
	2.1. Work Procedures

	3. FEATURES OF NETWORK BASE CARD
	3.1. What is a Network Base Card?
	3.2. Mountable Modules
	3.3. Features when Module is Mounted
	3.3.1. Features when CC-Link IE TSN module is mounted
	3.3.2. Features when CC-Link IE Field module is mounted
	3.3.3. Features when EtherCAT module is mounted 
	3.3.4. Features when EtherNet/IP module is mounted
	3.3.5. Features when PROFINET IO module is mounted

	3.4. Hardware
	3.4.1. Card overview
	3.4.2. LED

	3.5. Software configurations
	3.5.1. For the CC-Link IE TSN module
	3.5.2. For the CC-Link IE Field module
	3.5.3. For the EtherCAT module
	3.5.4. For the EtherNet/IP module
	3.5.5. For the PROFINET IO module


	4. CC-Link IE TSN MODULE AND 2F-DQ535-TSN CARD SPECIFICATIONS
	4.1. Specifications list
	4.2. List of robot parameters
	4.3. Robot controller I/O signals
	4.3.1. I/O signal number map
	4.3.2. I/O register number map
	4.3.3. Flow of I/O signal
	4.3.4. Input/Output
	4.3.5. Output signal reset pattern
	4.3.6. Specifications related to robot language


	5. CC-Link IE Field MODULE AND 2F-DQ535 CARD SPECIFICATIONS
	5.1. Specifications list
	5.2. List of robot parameters
	5.3. Robot controller I/O signals
	5.3.1.  I/O signal number map (CC-Link IE Field)
	5.3.2.  I/O register number map (CC-Link IE Field)
	5.3.3. Flow of I/O signal
	5.3.4. Input/Output
	5.3.5. Output signal reset pattern
	5.3.6. Specifications related to robot language


	6. EtherCAT MODULE AND 2F-DQ535-EC CARD SPECIFICATIONS
	6.1. Specification list
	6.2. List of robot parameters
	6.2.1. Robot controller I/O signals
	6.2.2. Flow of I/O signal
	6.2.3. Output signal reset pattern
	6.2.4. Specifications related to robot language


	7. EtherNet/IP MODULE AND 2F-DQ535-EIP CARD SPECIFICATIONS
	7.1. Specification list
	7.2. List of robot parameters
	7.2.1. For the EtherNet/IP module

	7.3. Robot controller I/O signals
	7.3.1. I/O signal number map
	7.3.2. Flow of I/O signal
	7.3.3. Input/Output
	7.3.4. Output signal reset pattern
	7.3.5. Specifications related to robot language


	8. PROFINET IO MODULE AND 2F-DQ535-PN CARD SPECIFICATIONS
	8.1. Specification list
	8.2. List of robot parameters
	8.3. Robot controller I/O signals
	8.3.1. I/O signal number map
	8.3.2. Flow of I/O signal
	8.3.3. Input/Output
	8.3.4. Output signal reset pattern
	8.3.5. Specifications related to robot language


	9. ITEMS TO BE CHECKED BEFORE USING THIS PRODUCT
	9.1. Checking the Product
	9.2. Devices to be Prepared by the Customer

	10. HARDWARE SETTINGS
	10.1. Module Mounting Procedures
	10.2. Hardware Setting of the Card

	11. CONNECTIONS AND WIRING
	11.1. Mounting Network Base Card on Robot Controller
	11.1.1. CR800-D controller
	11.1.2. CR860-D controller

	11.2. Wiring
	11.2.1. For the CC-Link IE TSN module
	11.2.2. For the CC-Link IE Field module
	11.2.3. For the EtherCAT module
	11.2.4. For the EtherNet/IP module
	11.2.5. For the PROFINET IO module


	12. PROCEDURES FOR STARTING OPERATION
	12.1. Setting the Parameters
	12.1.1. For the CC-Link IE TSN module
	12.1.2. For the CC-Link IE Field module
	12.1.3. For the EtherCAT
	12.1.4. For the EtherNet/IP
	12.1.5. For the PROFINET IO

	12.2. Checking the I/O Signals
	12.2.1. For the CC-Link IE TSN module
	12.2.2. For the CC-Link IE Field module
	12.2.3. For the EtherCAT
	12.2.4. For the EtherNet/IP
	12.2.5. For the PROFINET IO

	12.3. Execution of robot program
	12.3.1. Setting the dedicated input/output
	12.3.2. General-purpose input/outputss
	12.3.3. Example of robot program creation (using general-purpose input/output)
	12.3.4. Sample program for input/output confirmation


	13. TROUBLESHOOTING
	13.1. List of Errors

	14. APPENDIX
	14.1. Displaying the Option Card Information
	14.2. Pseudo-input Function
	14.3. Replacing network base cards
	14.3.1. Replacing the 2D-TZ535 card with the 2F-DQ535-EIP card
	14.3.2. Replacing the 2D-TZ535-PN card with the 2F-DQ535-PN card



