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FOREWORD

This manual contains important information necessary to use the Robot Controller Option
Fieldbus 1/O properly and safely. This manual is intended for personnel who perform any
operations using the pendant, such as teaching robot points.

Please thoroughly read this manual and other related manuals before and while using the
equipment.

The robot system and its optional parts are shipped to our customers only after being
subjected to the strictest quality controls, tests, and inspections to certify its compliance with
our high performance standards. Please note that the basic performance of the product will
not be exhibited if our robot system is used outside of the usage conditions and product
specifications described in the manuals.

This manual describes possible dangers and consequences that we can foresee. Be sure to
comply with safety precautions on this manual to use our robot system safety and correctly.

TRADEMARKS

Microsoft, Windows, Windows logo, Visual Basic, and Visual C++ are either registered
trademarks or trademarks of Microsoft Corporation in the United States and/or other
countries.

Pentium is a trademark of Intel Corporation in the United States.

DeviceNet™ is a registered trademark of OD VA (Open DeviceNet Vendor Association, Inc.).
EtherNet/IP™ is a trademark used under license by ODVA (Open DeviceNet Vendor
Association, Inc.).

PROFIBUS and PROFINET are registered trademarks of PROFIBUS International.
CC-Link is a registered trademark of the CC-Link Partner Association.

EtherCAT® 1is registered trademark and patented technology, licensed by Beckhoff
Automation GmbH, Germany.

——
EtherCAT.

Other brand and product names are trademarks or registered trademarks of the respective
holders.

TRADEMARK NOTATION IN THIS MANUAL

NOTICE

il

Microsoft® Windows® 8 Operating system

Microsoft® Windows® 10 Operating system

Throughout this manual, Windows 8 and Windows 10 refer to above respective operating
systems. In some cases, Windows refers generically to Windows 8 and Windows 10.

No part of this manual may be copied or reproduced without authorization.

The contents of this manual are subject to change without notice.

Please notify us if you should find any errors in this manual or if you have any comments
regarding its contents.
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MANUFACTURER

SEIKO EPSON CORPORATION

CONTACT INFORMATION

Contact information is described in “SUPPLIERS” in the first pages of the following
manual:

Robot System Safety Manual Read this manual first
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Before Reading This Manual

This section describes what you should know before reading this manual.

Safety Precautions
Installation and transportation of robots and robotic equipment shall be performed by
qualified personnel and should conform to all national and local codes.
Please carefully read this manual and other related manuals before installing the robot
system or before connecting cables.
Keep this manual handy for easy access at all times. Please read the Safety chapter in
User’s Guide to understand safety requirements before installing the robot system.
Conventions
Important safety considerations are indicated throughout the manual by the following
symbols. Be sure to read the descriptions shown with each symbol.

/_\ This symbol indicates that a danger of possible serious injury or
death exists if the associated instructions are not followed

This symbol indicates that a danger of possible harm to people

>

caused by electric shock exists if the associated instructions are

WARNING not followed properly.
ﬁ This symbol indicates that a danger of possible harm to people
or physical damage to equipment and facilities exists if the
CAUTION

associated instructions are not followed properly.

Security support for the network connection
The network connecting function (Ethernet) on our products assumes the use in the local
network such as the factory LAN network. Do not connect to the external network such as
the Internet.
In addition, please take security measure such as the antivirus software to block the virus
from the network connection.

Security support for the USB memory
Make sure that the USB memory is not infected with virus when connecting to the
Controller.

For T series, VT series Manipulator user only

T series and VT series Manipulators are controller integrated manipulators.

L3

Read “Controller” and “Robot Controller” described in this manual as “T series Manipulator
“VT series Manipulator”.

v Fieldbus I/0O Rev.22



Control System Configuration

This option is used with the following combinations of Controllers and software.

TYPE A:
Controller Software
RC700 series EPSON RC+ 7.0
RC90-B EPSON RC+ 7.0

TYPE B: Robot Controller RC90 with the following label attached.

Label Controller Software
EPSON RC+ RC90 EPSON RC+ 7.0

Compatible

RC90 controller firmware
Ver.7.0.2.0
Before Ver.7.0.1 m
EPSON RC+ 7.0
Ver.7.0.2 or later OK

OK: Compatible All functions of the EPSON RC+ 7.0 and the Controller are available.

I11: Compatible Connection is OK. We recommend using EPSON RC+7.0 Ver. 7.0.2

or later.
TYPE C:
Manipulator Software
T series EPSON RC+ 7.0
VT series EPSON RC+ 7.0
NOTE
i Ethernet/IP, PROFINET, and EtherCAT of this option are not available for Robot
Controller RC90 (EPSON RC+ 5.0) without the label.
Refer to the ROBOT CONTROLLER RC90 Series Manual 13.3 Fieldbus 1/0 Board
NOTE
& Manual PDF for TYPE B is available from EPSON RC+ 7.0 Ver. 7.0.2.
Electronic information file for TYPE B is available from EPSON RC+ 7.0 Ver. 7.0.2.
NOTE . )
i Fieldbus I/O supports the following OS.

Windows 8.1 Pro
Windows 10 Pro

Fieldbus I/O Rev.22 v
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1. Introduction

1. Introduction

1.1 Overview of Fieldbus I/O

The Fieldbus 1/O option is an integrated 1/O system that supports the following Fieldbuses
of the Robot system:

DeviceNet

PROFIBUS-DP

EtherNet/IP

CC-Link

PROFINET

EtherCAT
Fieldbus is a standard of signal communications between field devices operating in a factory
(sensor, actuator, Robot Controller, etc.) and Controller (PLC or Robot Controller) using

serial communications. Compared to signal communications using analog signals, Fieldbus
has the following features:

Access to signals from multiple devices and multiple data from each device using one cable.
Precise signal transmission since there is no need for A/D conversion and D/A conversion.

Less wiring costs, including signal relay board costs and installation area due to several
dozen (or a hundred) devices connected on one Fieldbus.

More flexible modification and expansion of a system because multiple devices are simply
added to one Fieldbus without additional wiring.

Slave devices can transmit self-diagnostics information.

Master Devices

Master Devices

RS-232¢
RS-232c Fieldbus

o O
oooo
oooo

Sample Parallel Connection Sample Fieldbus Connection

1 Fieldbus I/O Rev.22
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The Fieldbus master function can be added to the PC with the EPSON RC+ 7.0 installed
by installing the Fieldbus master board.
Each type of Fieldbus supports the following boards.

DeviceNet master board manufactured by molex
PROFIBUS-DP master board manufactured by molex
EtherNet/IP master board manufactured by molex
DeviceNet board manufactured by Hilscher
EtherNet/IP board manufactured by Hilscher

You can install one Fieldbus master board per PC.
To use the Fieldbus master 1/O, the Fieldbus master option of EPSON RC+ software
options key must be enabled.

EPSON RC+7.0

: i
i software i
| = 3 i
i USB or rﬂ = %E .A i
| I:l NS
: o LN :
! :
1 1
i |

i

r—u —
=R Robot

Fieldbus master Robot Controller
Control PC :
option Fieldbus 1/O controlling

Fieldbus network

Sensor Analyzer Peripheral

Fieldbus slave devices

You can also add the Fieldbus slave function by installing the Fieldbus slave board to the
Robot Controller.
Each type of Fieldbus supports the following boards.

DeviceNet slave board
PROFIBUS-DP slave board
EtherNet/IP slave board
CC-Link slave board
PROFINET slave board
EtherCAT slave board

You can install one Fieldbus slave board per Controller.

Fieldbus network in factory

Robot Controller Robot

Fieldbus slave option

One Fieldbus master board and one Fieldbus slave board can be used together.
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---------------------------- Fieldbus master e ————)
EPSON RC+7.0

1

!

E software

i = e,
| UsB or @@ |
i Ethernet P SSEpnee

] —

: ==

1

1

1

1

1

Robot Controller

Fieldbus master Robot

Control PC :
option Fieldbus Islave option

Fieldbus network

Motor Sensor Analyzer Peripheral

Fieldbus slave devices

1.2 DeviceNet

1.2.1 Overview of DeviceNet

DeviceNet is a fieldbus network that provides easy interconnection between control devices
(PLC, PC, sensor, actuator, etc.).

DeviceNet was developed by Allen-Bradley as an open communication standard to connect
various field devices (sensor, actuator, Robot Controller, etc.). Because of the open
communication standard, DeviceNet users can easily construct a multi-vendor system with
various devices developed around the world.

Master Devices

DeviceNet Network

Photo Sensor ooh | Analog Device
from Company E B0 | from Company G
Motor Driver Motor Driver Intelligent /0 Intelligent 1/0 HMI Device
from Company A from Company B from Company C from Company D from Company F

1.2.2 Features of DeviceNet

Reduced Wiring

Compared with parallel wiring, DeviceNet employs a dedicated 5-wire cable (signal wires
and power wires) which substantially reduces the number of necessary wires, wiring time
and cost.

Detachable communication connectors provide you with simple wiring between nodes and
easy network separation or reconstruction.

Specified environment-resistance cables allow you to construct an environment-resistant
system at low cost.
Open Standard (Multi-vendor)

Due to an open communication standard, various devices from many manufacturers are
available. Standardized communication connectors provide you with easy network
reconstruction.

Fieldbus I/O Rev.22



1. Introduction

Maintenance spare parts stored on site (factory, etc.) can be reduced because different
manufacturers’ devices can be used in case of a breakdown. Similar products are available
around the world due to a global standard DeviceNet.

Communication Types

There are two types of messaging connections: /O messaging connection and Explicit
messaging connection. I/O messaging connection includes the four methods explained

below:

Polling

Strobe

Change Of State:

Cyclic

: First, a master device sends output data to a slave device and then the

slave device responds. Data is normally exchanged in every
communication cycle. The communication frequency can be changed
by setting. This connection type is the most often used.

. First, a master device requests slave devices to send data with

multicast messages, and then, each slave device responds individually.
Data from many sensors on the system can be effectively gathered.
When the master does not receive responses from all requested slave

devices, a timeout error occurs.

A device sends data whenever it changes. Signals for device diagnosis
are sent regularly in the background. This connection type is useful for
remedying DeviceNet communication traffic.

: A slave device transfers data regularly according to its internal timer.

This connection type is typically used for communicating with a
temperature controller.
The data transfer frequency is defined by master configuration.

NOTE For Change of State and Cyclic, the ACK which verifies communication completion can
& be disabled by setting. However, never disable the ACK since communication errors
cannot be detected.

Fieldbus I/O Rev.22



1. Introduction

1.2.3 General Specifications

DeviceNet Communication Specifications

Item Specification
- I/O messaging connection
Supported (Pol-liflg, Strov.e, Cyclic, C-hange of State)
) - Explicit messaging connection
Connection ) )
All connections are conformed to DeviceNet
communication protocol.
Baud Rates 125 kbps, 250 kbps, 500 kbps
Max. Network Total D
Baud Rates ax. Tewor Drop Length _O a orop
Length Line Length
Transfer Distance 500 k (bps) 100 m 6 m or under | 39 m or under
250 k (bps) 250 m * 6 morunder | 78 m or under
125 k (bps) 500 m * 6 m or under | 156 m or under

Maximum Nodes 64 (including master unit)

Data Length / Frame | 8 bytes (data can be divided and transferred.)

Bus Access CSMA/NBA

Error Detection CRC error / Duplicate node address check

5-wire cable dedicated to DeviceNet
Cable . . . . .
(2 wires for signal, 2 wires for power supply, 1 shield wire)

Communications
Power Supply
Voltage

24 V DC (supplied from a connector)

* When thin cable is used for trunk line, the maximum network length is 100 m.

Fieldbus I/O Rev.22



1. Introduction

1.3 PROFIBUS DP

1.3.1 Overview of PROFIBUS DP

PROFIBUS DP is a fieldbus network that provides easy interconnection between control
devices (PLC, PC, sensor, actuator, etc.).

PROFIBUS DP was co-developed by Siemens, Bosch, and ABB as an open
communication standard to connect various field devices (sensor, actuator, Robot
Controller, etc.). Because of the open communication standard, PROFIBUS DP can easily
construct multi-vendor system with various devices developed around the world.

PROFIBUS-DP Network

&

Photo Sensor SOS SOS Analog Device
from Company E from Company G
Motor Driver Motor Driver Intelligent 1/0 Intelligent I/O HMI Device from
from Company A from Company B from Company C from Company D Company F

1.3.2 Features of PROFIBUS DP

Reduced Wiring

Compared with a parallel wiring, PROFIBUS DP employing dedicated 2-wire cable
substantially reduces the number of necessary wires, wiring time and cost.

Detachable communication connector provides you a simple wiring between devices
(stations) and an easy network separation or reconstruction.

Fast Communication

PROFIBUS DP communication speed can be set up to 12Mbps. This is faster than
DeviceNet, another communication standard supported by the fieldbus I/O.

Open Standard (Multi-vendor)

Due to an open communication standard, various devices from many manufacturers are
available. Standardized communication connectors allow you to reconstruct your network
easily.

Maintenance parts stored on site (factory, etc.) can be reduced because different
manufacturers’ devices can be used in case of a breakdown. Similar products are available
around the world due to a global standard PROFIBUS DP.

Fieldbus I/O Rev.22 6



1. Introduction

1.3.3 General Specifications

PROFIBUS DP Communication Specifications

ltem

Specification

Communication

Hybrid

(token passing procedure and master-slave communication)

Method
9.6 kbps, 19.2 kbps, 93.75 kbps, 187.5 kbps, 500 kbps,
Baud Rates 1500 Kbps, 3 Mbps, 6 Mbps, and 12 Mbps.
Baud Rates Cable Length
12 Mbps 100 m
6 Mbps 100 m
3 Mbps 100 m
Transfer Distance 1500 kbps 200m
500 kbps 400 m
187.5 kbps 1000 m
93.75 kbps 1200 m
19.2 kbps 1200 m
9.6 kbps 1200 m

Maximum Stations

126 (including master unit and repeater)

Data Length / Frame

244 bytes

Cable

2-wire cable dedicated to PROFIBUS (2 wires for signal)

Fieldbus I/O Rev.22
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1.4 EtherNet/IP

1.4.1 Overview of EtherNet/IP

EtherNet/IP is a fieldbus network that provides easy interconnection between control
devices (PLC, PC, sensor, actuator, etc.).

EtherNet/IP was developed by Allen-Bradley as an open communication standard to connect
various field devices (sensor, actuator, Robot Controller, etc.). Because of the open
communication standard, EtherNet/IP users can easily construct a multi-vendor system with
various devices developed around the world.

Master Device

Ethernet/IP Network

Photo Sensor oo | Analog Device
from Company E | 2208 | from Company G
Motor Driver Motor Driver Intelligent 1/0 Intelligent 1/0 HMI Device
from Company A from Company B from Company C from Company D from Company F

NOTE

1.4.2 Features of EtherNet/IP

Reduced Wiring

Compared with parallel wiring, EtherNet/IP employs a standard Ethernet cable which
substantially reduces the number of necessary wires, wiring time and cost.

Detachable communication connectors provide you with simple wiring between nodes and
easy network separation or reconstruction.

Specified environment-resistance cables allow you to construct an environment-resistant
system at low cost.

You can use the general Ethernet hub or Ethernet switch for EtherNet/IP.

However, be sure to use a product complying with the industrial standards or a noise-
resistant Ethernet cable (STP cable). If you use an office use product or UTP cable, it
may causes communication errors and may not offer the proper performance.

Open Standard (Multi-vendor)

Due to an open communication standard, various devices from many manufacturers are
available. Standardized communication connectors provide you with easy network
construction.

Maintenance spare parts stored on site (factory, etc.) can be reduced because different
manufacturers’ devices can be used in case of a breakdown. Similar products are available
around the world due to a global standard EtherNet/IP.

Fieldbus I/O Rev.22 8



1. Introduction

Connection Types

There are two types of messaging connections: /O messaging connection and Explicit

messaging connection. 1/O messaging connection includes the two methods explained

below:

Change Of State: A device sends data whenever it changes. Signals for device diagnosis
are sent regularly in the background. This connection type is useful for
remedying EtherNet/IP communication traffic.

Cyclic : A slave device transfers data regularly according to its internal timer.
This connection type is typically used for communicating with a
temperature Controller. The data transfer frequency is defined by
master configuration.

NOTE
& For Change of State and Cyclic, the ACK which verifies communication completion

can be disabled by setting. However, never disable the ACK since communication

errors cannot be detected.

1.4.3 General Specifications

EtherNet/IP Communication Specifications

Item Specification
- I/O messaging connection
(Cyclic, Change of State)

Supported Connection - Explicit messaging connection
All connections are conformed to EtherNet/IP
communication protocol.

Baud Rates 100 Mbps, 10 Mbps

Maximum Nodes 128 (including master unit)

Data Length / Frame 244 bytes

Access Control Type CSMA/CD

Cable Universal Ethernet cable

Fieldbus I/O Rev.22
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1.5 CC-Link

1.5.1 Overview of CC-Link

CC-Link is a Fieldbus network that provides easy interconnection between control devices
(PLC, PC, sensor, actuator, etc.).

CC-Link was developed as an open communication standard to connect various field
devices (sensor, actuator, Robot Controller, etc.). Because of the open communication
standard, CC-Link can easily construct multi-vendor system with various devices developed

Master Device

CC-Link Network

around the world.

O O .
Hg@ Photo Sensor oooo | Analog Device
oooo

from Company E from Company G
Motor Driver Motor Driver Intelligent I/O Intelligent I/O HMI Device
from Company Afrom Company Bfrom Company C from Company D from Company F

1.5.2 Features of CC-Link

Reduced Wiring

Compared with a parallel wiring, CC-Link employs triplex shielded twisted pair cable which
substantially reduces the number of necessary wires, wiring time and cost.

Detachable communication connector provides you a simple wiring between devices
(nodes) and an easy network separation or reconstruction.

Fast Communication

From 156k bps to 10M bps is available. The speed of 10M bps is the fastest field network
next to PROFIBUS-DP.

Transmission Control

The communication network includes master stations and slave stations. Normally, PLC
becomes a master station. Up to 64 slave stations can be connected to a master station. The
slave station includes remote device stations (handling the bit data and word data), remote
I/O stations (handling the bit data), and others. The master station stores the information
such as the type and address of slave stations in the network and controls the whole network.

Open Standard (Multi-vendor)

Due to an open communication standard, various devices from many manufactures are
available. Standardized communication connectors allow you to reconstruct your network
easily.

Maintenance parts stored on site (such as factory) can be reduced because different
manufacturers’ devices can be used in case of a breakdown. Similar products are available
around the world due to a global standard PROFIBUS DP.

Fieldbus I/O Rev.22 10
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1.5.3 General Specifications

CC-Link Communication Specifications (Ver.1.10 / Ver2.00)

ltem

Specification

Baud Rates (bps)

156k, 625k, 25M,5M, 10 M

Connection Method

Broadcast polling

Synchronization Method

Frame synchronization

Encoding Method

NRZI

Transmission Channel
Type

Bus (EIA RS485 compliant)

Transmission Format

HDLC compliant

Maximum Number of
Devices

64 units

Slave Station Number

1 to 64

Connection Cable

CC-Link Verl.10 cable
(3 core twist cable with a shield)

Fieldbus I/O Rev.22
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1.6 PROFINET

1.6.1 Overview of PROFINET
PROFINET is a fieldbus network that uses industrial Ethernet.

PROFINET was developed as an open communication standard to connect various field
devices (sensor, actuator, Robot Controller, etc.). Because of the open communication
standard, PROFIBUS DP can easily construct multi-vendor system with various devices
developed around the world.

PROFINET IO Controller

PROFINET IO Network

Motor Driver

from Company A from Company B

Photo Sensor ohoh | Analog Device
from Company E | 0000 | from Company G

10 device IO device

. HMI Device
Motor Driver  from Company C from Company D

from Company F
1.6.2 Features of PROFINET
Everything on one cable

With its integrated, Ethernet-based communication, PROFINET satisfies a wide range of
requirements, from extremely fast /O data transmission to parameter monitoring and
configurations of equipment.

Flexible network topology

PROFINET is 100% Ethernet compatible according to IEEE standards and adapts to the
environment of existing plant due to its flexible line, ring, and star structures.

Standardization
PROFINET is defined by international standards “IEC 61158 and “IEC 61784”.

Concept of PROFINET has been developed based on standard Ethernet of IEEE802 through
a joint effort with its users. Functionality has been added to cover the area that standard
Ethernet cannot satisfy.

Fieldbus I/O Rev.22 12
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1.6.3 PROFINET Communication
PROFINET is designed to support all applications in a plant versatilely with one bus.
Therefore, PROFINET has three different performance levels as described below.
For this option, “2: RT (Real-time)” communication is supported.
1: NRT (Non Real-time)

This communication is based on TCP/IP.

This is used for applications where real-time communication is not required, such as
inter-unit communication and parameter communication.

2: RT (Real-time)

By adding a software protocol to the standard Ethernet hardware, this method actualizes
real-time communication with approximately 10 ms intervals.

In particular, by defining a priority in VLAN tag (IEEE803.1Q) in Ethernet frame, RT
frame is processed with a higher priority to non-real-time data (NRT, TCP/IP, etc.)

RT can offer almost the same performance as the existing fieldbus.
3: IRT (Isochronous Real-time)

Isochronous real-time communication (IRT) guarantees that communication is surely
executed within an arbitral communication time (Deterministic) at a higher level than
Real-time communication (RT).

This enables a clock rate of < 1 ms and a jitter precision of <1 ps.

IRT is used for applications where a strict real-time performance is required, such as
motion control. Asacommunication hardware, switch-function-embedded special ASIC
is used. This method guarantees the real-time performance by dividing the
communication band on Ethernet.

Fieldbus I/O Rev.22
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1.7 EtherCAT

1.7.1 Overview of EtherCAT

EtherCAT (Ethernet for Control Automation Technology) is a fieldbus network that
provides easy interconnection between control devices (PLC, PC, sensor, actuator, etc.).

EtherCAT was developed as an open communication standard to connect various field
devices (sensor, actuator, Robot Controller, etc.). Because of the open communication
standard, EtherCAT can easily construct multi-vendor system with various devices
developed around the world.

EtherCAT Controller

EtherCAT Network

Motor Driver

Photo Sensor K Analog Device
from Company E | 5gag | from Company G

Intelligent 1/0 Intelligent 1/0 .
Motor Driver from Company C  from Company D HMI Device

from Company A from Company B from Company F

NOTE

1.7.2 Features of EtherCAT

Protocol

EtherCAT uses only standard frames which comply with IEEE802.3. Therefore, EtherCAT
frames are available for transmission from a general Ethernet Controller (master) and are
able to use standard tools (such as a monitoring tool).

EtherCAT protocol is optimized for the control data. It is directly stored in the Ethernet
frame and transmitted.

Reduced Wiring

Compared with parallel wiring, EtherCAT employs a standard Ethernet cable which
substantially reduces the number of necessary wires, wiring time and cost.

Detachable communication connectors provide you with simple wiring between nodes and
easy network separation or reconstruction.

Specified environment-resistance cables allow you to construct an environment-resistant
system at low cost.

Network topology of EtherCAT is usually line, but other topologies such as star, daisy chain,
or ring can also be used.

You can use the general network switch hub for EtherCAT. However, be sure to use a
product complying with the industrial standards or a noise-resistant Ethernet cable
(STP cable). If you use an office use product or UTP cable, it may causes
communication errors and may not offer the proper performance.

Fieldbus I/O Rev.22 14
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Open Standard (Multi-vendor)

Due to an open communication standard, various devices from many manufacturers are
available. Standardized communication connectors provide you with easy network
construction.

Maintenance spare parts stored on site (factory, etc.) can be reduced because different
manufacturers’ devices can be used in case of a breakdown. Similar products are available
around the world due to a global standard EtherNet/IP.

Network Topology

Network topologies such as line, tree, star, and ring are supported and can be used in

combinations.

Line topology, which is most commonly used for fieldbus, especially has no factor which
reduces network performance since it does not require a network switch or hub. Therefore,
the fastest and most reliable network construction is possible.

1.7.3 General Specifications

EtherCAT Communication Specifications

Item Specification
Baud Rates (bps) 100 M (Full duplex)
Network Topology Line, Tree, Star, Ring
Communication Range Distance between nodes: within 100 m
Maximum Nodes 65535
Cable STP cable Category 5

Fieldbus I/O Rev.22
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2. Installation

2.1 DeviceNet

This chapter describes procedures for installing the network.
DeviceNet
PROFIBUS DP
EtherNet/IP
CC-Link
PROFINET
EtherCAT

Refer to the sections according to the type of network you are installing.

/N

WARNING

B Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Installing/removing any boards or
connecting/disconnecting any cables with the power ON is extremely hazardous
and may result in electric shock and/or malfunction of equipment.

A

CAUTION

B Pay attention to the followings in order to prevent the DeviceNet connecter from
coming off.

1.
2.
3.

Use the connectors attached to the board.

Insert the connectors all the way seated.

Fix the cables at proper positions in order not to put a load on the
connectors.

16

2.

1.1 How to Setup a DeviceNet Network

The following is a basic procedure for setting up a DeviceNet network:

1.

Choose node layout and pathway on your network.
For details, refer to 2.1.2 DeviceNet Network Construction.

Choose power supply method for communication.
For details, refer to 2.1.2 DeviceNet Network Construction.

Choose baud rate.
Choose the baud rate based on the network length. Select the fastest baud allowed for
the length. Increasing network load due to slow baud rate may cause trouble

including communication failure.

Lay cables.
For details, refer to 2.1.2 DeviceNet Network Construction.

Configure the nodes.
For details, refer to respective manuals of your desired nodes.

Turn ON the communications power supply and nodes.

Turn ON the communications power supply. After that (or simultaneously), turn ON
the nodes to supply power. When the power to the nodes is supplied earlier than the
power to the communication power supply, communication with the nodes may fail.

Fieldbus I/O Rev.22
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7. Install the DeviceNet board manufactured in your Controller.
When installing the DeviceNet master board manufactured by molex, refer to 2.1.3
Installing DeviceNet Master Board Manufactured by molex later in this chapter.
When installing the DeviceNet master board manufactured by Hilscher, refer to 2.7.4
Installing DeviceNet Board Manufactured by Hilscher later in this chapter.
When installing the DeviceNet slave board, refer to 2.1.5 Installing DeviceNet Slave
Board later in this chapter.

8.  Operate the DeviceNet network.

2.1.2 DeviceNet Network Construction

Network Configuration

DeviceNet network is configured as shown in the following figure.

Attach a terminating
Attach a terminating i Communications Power Supply Tap or resistor on each end
resistor on each end 100 Q or less. power supply T-branch Tap of the trunk line.
of the trunk line. \_|_ DC24v Trunk T-branch Trunk T- branch
Trunk Line Trunk Line  Trank Line Line Connector Line Connector
Connector with
Drop Drop terminating
Tine Line reS|stor
Z ° Ai °
Waterproof Waterproof
slave slave

Use DeviceNet cables.

Node

There are two types of nodes: master and slave. The master controls a network and gathers
data from its slaves. The slaves, including external I/O and other devices, output data in
response to the master’s output order and informs the master of its input status.

You can install masters anywhere in the network. You can connect up to 64 nodes
(including the server) in the network.

Fieldbus I/O Rev.22 17
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Trunk Line and Drop Line

Trunk line is a backbone cable of DeviceNet network with terminating resistors on the both

ends.
Drop line is a branch of the trunk line.

Terminating Terminating
_-resistor Trunk Line _~ resistor
[ ]
Drop Lines.

- No limits on the number of T-branch
- Limits on the length of drop lines

For DeviceNet, 5-wire cables are used for trunk lines and drop lines. Commercially
available DeviceNet cables can be used. There are two types of DeviceNet cables: Thick
cable and Thin cable. Environment-resistant cable and flexible cable are available. For
details of cables, see ODVA’s Web site (http://www.odva.org/).

Thick Cable Thin Cable
r 11.2 to 12.1 mm outside diameter

Braid Shield JGIQ mm outside diameter
‘r . | v Braid Shield
——Signal Wire +——Signal Wire
]—L (Ber/Whlte) ]—L (Blue/White)
JA P;WS/rBVIVIri . ] J‘ Power Wire
Sh|e|d Wire ( e ac ) Sh|e|d Wire (Red/BIaCk)
Communications Cable Signal
Wire Type Color Details of Signal Wire Identity
. . Blue Signal Low CANL
Signal wire . . .
White Signal High CANH
. Red Communications Power  Positive V+
Power wire T .
Black Communications Power  Negative V-
Shield wire - Shield S
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Terminating Resistor

To reduce reflections of communication signal, terminating resistors should be attached on
both ends of the trunk line. For DeviceNet, nodes have no terminating resistor on the ends.

Attach 121 Q +/-1%, 1/4W terminating resistors between the signal wires (CAN-H and
CAN-L) of the trunk line cable. Some commercially available T-branch taps and connectors
can accept terminating resistors. Molded terminating resistors with connectors are also
available to attach to environment-resistant T-branch taps and connectors.

Node Connection

Nodes can be connected to a DeviceNet network by the following topologies: tree, multi-
drop, T-branch, daisy chain. For tree topology, there is no limitation of daisy chain layer
but drop line length is limited. For details of drop line length, refer to the following section

Drop Line Length.
Terminating Branch Tap  Terminating
Resistor Trunk Line Resistor

Daisy Chain

Tree Multi-drop T-branch

Communications Power Supply

DeviceNet supplies 24V DC communications power to each node via 5-wire cables. You
must install the communications power supply at any location in the DeviceNet network.
Although the power can be shared to the node internal circuit power supply and I/O power
supply, it is recommended to use a dedicated communications power supply.

Shield Ground of Signal Wire

Ground the DeviceNet network at one point with 100 Q or less.
As a noise countermeasure, you can leave the network ungrounded.
For details, refer to 4. Trouble shooting.
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Maximum Network Length (Maximum Trunk Length)

The maximum network length is the longest distance either between terminating resistors
or between the two most distant nodes on the network.

The longest distance is the maximum network length.

Trunk Line

Iil lj Terminating

Resistor

Terminating
Resistor

The maximum network length is determined by the type of cable and the baud rate.

Maximum Network Length
Saud Rate Thick Cable Thin Cable
500 kbps 100 m 100 m
250 kbps 250 m 100 m
125 kbps 500 m 100 m

Both Thick Cable and Thin Cable can be combined and used for trunk lines. In this case,
the maximum network length is calculated using the following formulas.
Baud Rate Maximum Network Length

500 kbps Thick Cable Length + Thin Cable Length < 100m

250 kbps Thick Cable Length + 2.5 x Thin Cable Length <250m

125 kbps Thick Cable Length + 5.0 x Thin Cable Length < 500m

Drop Line Length

Drop line length is the distance from a branch on the trunk line to the end of that branch.

- Trunk Line

In the figure above, each drop line length is as follows:
Drop Line to Node 1: 4 m
Drop Line to Node 2: 6 m
Drop Line to Node 3: 6 m

One drop line length should be 6 m or less.
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Total Drop Line Length

Total drop line length is the total distance of all drop lines in one network.

Trunk Line

7 Terminating
Resistor

Terminating |
Resistor

In the figure above, the total drop line length is 17 m.

The maximum total drop line length is restricted by baud rate as shown in the table below.
The cable thickness is not related to the restriction.

Baud Rate Max. Total Drop Line Length

500 kbps 39m

250 kbps 78 m

125 kbps 156 m

Cable Current Capacity
Current-carrying capacity of the DeviceNet network cable is restricted as below:
Trunk Line . .
Thick Cable | Thin Cable Drop Line (Unit: A)

Current 8A 3A 4.57 / Drop Line Length (m) < 3A
Capacity

Following figures illustrate examples of power supply configuration.

When an external power supply is installed in the network as shown in the figure below,
the current capacity is 11A and it exceeds the permissible current of the cable.

Terminating
Resistor

Terminating s Power Supply Tap

) Trunk Line
Resistor

External Powe
Supply 24 VDC

If the location of the external power supply is changed as shown in the figure below, the
power supply can be used because the current capacity on the left side of the power supply
tap is 5 A and 6 A on the right side.

Power Supply Tap\

Terminatin Trunk Line
Resistor

Terminating
Resistor

External
Power Supply
24V DC
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If the current capacity consumed in the network exceeds the restriction of cable current
capacity, it is possible to install more than one power supply in the network. If you attempt
to install two or more power supplies, take necessary measures (pulling out a fuse on the
power supply tap, etc.) to avoid conflicts between power outputs from multiple power

supplies.

Terminatin

Resistor

Power Supply Tap \

Trunk Line

External
Power Supply

/ Power Supply Tap

Terminating
Resistor

Following figure illustrates a sample wiring. An OMRON power supply tap is used in the

example.
CN4 H L ;
one ont Trunk Line ont
o [T h =
T | <10 /i s 19
L H H
V- v Il Vil
=T, - E \L =
@ Pull out ]
whd s the fuse.
CN3 [ o]
—— Ground the
B network at
] Ionly one point. Goud 1
Ve V- FG W V- FG
pcaay | Ground DC24V Ground
100 Q or less. 100 Q or less.

If you cannot ground the network with 100Q or less,
do not connect V- and FG wires.

V+ V+
L | CANL
S | Shield
H | CANH
V- V-

A

B Carefully connect the wires. Incorrect wiring may cause node malfunction and
severe damage to the entire DeviceNet network.

CAUTION

22
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Modification and Installation of Communication Cables

Follow the steps described below to modify communication cables and connect them to
connectors.

A

CAUTION

B Be careful not to injure your hands or fingers on any sharp blades or tools used
to modify the cable.

Use appropriate blades and/or tools to modify the cable. Using inappropriate
blades and/or tools may result in bodily injury and/or equipment damage.

1. Strip approx. 30 mm of the cable covering with extra Approx. 30 mm
care so that you do not scratch on the braided shield
underneath. Do not strip the cable covering more than

necessary. Excess stripping may cause short-circuit
and/or make the cable more sensitive to noise.

2. Carefully expand the meshes of the braided shield.
Under the braided shield, there is one exposed bare
twisted shield wire other than the signal wires and
power wires that are wrapped with aluminum tape.
The shield wire is slightly harder than the mesh.

3. Cut off the expanded braided shield and remove the
aluminum tape around the signal wires and power

wires. Then, strip the insulation from the signal wires Peel the coverings in enough

and power wires for a length sufficient to connect length to connect the wires to
. . crimping terminals.
them to crimp terminals.

Twist each stripped signal wire and power wire.

«w“%

~= Crimping
~ Terminal

4. Set the crimping terminal on the stripped part of the

wire and crimp it with a crimp tool. The following
crimping terminals are recommended products.

NICHIFU TC series

Model Number Specifications Special Tool
TMEV TC-0.5 For Thin Cable
TMEV TC-2-11 For Thick Cable (power wire) MH-32
TMEV TC-1.25-11 For Thick Cable (signal wire)
Phoenix Contact Al series
Model Number Specifications Special Tool
Al 0.5-8WH For Thin Cable (power wire)
AT 0.25-8YE For Thin Cable (signal wire)
Al 2.5-8BU For Thick Cable (signal wire) CRIMPFOX UD6
AI 1-8RD For Thick Cable (signal wire)
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5. Wrap or cover the cable with vinyl tape or heat-shrink Heat-shrinkable Tube, etc.
tubing. E )

NOTE Loosen the screws securing the cables on the connector. If the screws are not
loosened, the wires go into different openings on the rear of connector instead of
the correct openings and the wires cannot be secured.

6. Ensure the correct connector orientation and insert

the signal wires and shield wire to their respective Insert wires in

this direction. z
holes on th.e connector. - - /7 0l frsert the
As shown in the figure, insert the wires (black, s 0| connector

blue, shield, white, and red) into the holes in the g in this

direction.

order named.

The following table shows the specified colors of

the cables.

Color Details of Signal Wire Identity

a Black Communications Power Supply (negative) V-
b Blue Signal (Low) CANL
c - Shield S
d White Signal (High) CANH
e Red Communications Power Supply (positive) V+

7. Tighten each screw securing the wires on the connector.
Tighten the screw securing the wire at a correct tightening torque (0.25 to 0.3 N-m).
To prevent thick cable from coming out due to cable tension, install the thick cable with
enough length to allow for stretch.
Use a small flat blade screwdriver that has the correct Thickness Width
width and thickness. If you use a typical screwdriver
whose point is narrow, you cannot deeply insert it into
the hole on the connector.

Specific screwdrivers for DeviceNet connector screw _,u._ _,I_I__

are: 0.6 mm 3.5 mm

OMRON : XW4Z-00C
Phoenix Contact : SZF-1 0.6x3.5

24 Fieldbus I/O Rev.22




2. Installation

2.1.3 Installing DeviceNet Master Board Manufactured by molex

Appearance

Part names and functions of the DeviceNet master board manufactured by molex are
shown in the following figure.

For details of the status display LEDs (Module/NetWork LED and 10 LED), refer to
4. Troubleshooting in this manual.

PCU-DVNIO
4-pin Terminal
Watchdog Port Jumper pin for Board Address setting
O<— L=
(Do not use this port.) JP1
OO<— Status Display LED (2) —>
< DeviceNet Port ——>
JP1
o [C]o][o
00¢g—— LED(2) ——> 0 E E
(Unused) 1 lololo
[ <—— RJ45 Connector —> CcocC1C2
(Unused)
Specifications
Item Specification

Name DeviceNet master board manufactured by molex

Modes Master

Baud rates 125, 250, 500 kbps

Interface 1 DeviceNet port

Supported Devices Group 2 Only Server and U.C.M.M. capable

Maximum Nodes 63

Connection Types Strobe, Polling, Cyclic and Change of State

Explicit Messaging

. Yes

Connection

EDS Support Yes

Max. Input Data Size 1024 bits (128 bytes)

Max. Output Data Size | 1024 bits (128 bytes)

Automatic Detection Yes. Devices can be detected automatically.
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Modes

DeviceNet master board manufactured by molex has the master mode and slave mode as
motion modes. However, do not select the slave mode.

Master mode
The master device gathers and controls all nodes on one network.
DeviceNet master can control up to 64 nodes (max. 128 bytes) in one network.

PLC is typically configured as a master and controls all nodes in factory automation system,
but EPSON RC+ is also capable of being a master.

DeviceNet network configuration is specified by configuration management software. This
is normally provided by a master device manufacturer. The configuration management
software determines parameters for each slave device via an Electronic Data Sheet (EDS).

Available connection types are Polling, Strove, Cyclic, Change Of State, and Explicit
messaging.

Available baud rates are 125 kbps, 250 kbps, and 500 kbps.

For the instruction of configuration, refer to Master Mode later in this chapter.

Fieldbus I/O Rev.22
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Installing Software

Before adding DeviceNet master boards manufactured by molex to the PC with the EPSON
RC+ 7.0 installed, you must install the applicomlO Console application and drivers

according to the type of the board you are using.

1.

2.

3.

4,

Fieldbus I/0 Rev.22

Insert the applicomlO Console CD-ROM to the PC with the EPSON RC+ 7.0
installed.

The dialog box shown below appears. Select “Run setup.exe”.

=1 AutoPlay fo] ® =]

DVD RW Drive (D:)
applicomIO_V4.2

[] Always do this for software and games:

Il or run program from your media

Run setup.exe H
Published by woodhead software & electron.. ]

General options

Open folder to view files
] using Windows Explorer

View more AutoPlay options in Control Panel

The [Summary] dialog box appears. Select “Product Installation”.

molex
.Summal’y ‘ane company » 3 werld of inovation

% What's New?
Internet Site
Browse Contents

Contact us

Acrobat Reader

The [Installation] dialog box appears. Select “applicomlO”.

_ molex
' Instal Iatlon ‘one company » a world of innovation

% applicomlO®

Tor the following 32 and B4-bit systems: Windows XP, Windows Senver
2003, Windows Server 2008, Windows 7, Windows 8, Windows 10,
Windows Server 2012 (64-bit only for this last operating system)

QuickStart Documentation

BradCommunication™ is a trademark of Molex, Inc
— ,
lx“." Copyright @ Molex, Integrated Products Division. All rights reserved

All other products or trademarks are the property of their respective owners.
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If the Microsoft. NET Framework 4.0 is not installed, following dialog box appears.

Click <Install>.

applicomIO - InstallShield Wizard

applicomI0 requires the following items to be installed on your computer. Click Install
to begin installing these requirements.

Statu

S Requirement

Pending Microsoft .NET Framework 4.0 Full

I[ Install ]“ Cancel

The applicomlO Console application installer runs and the [Welcome to the
InstallShield Wizard for applicomlO] dialog box appears.

Click <Next>.

=SS -
14 applicomlO - InstallShield Wizard [

Welcome to the InstallShield Wizard for
applicomlo

The InstallShield(R) Wizard wil install applicomIO on your
computer. To continue, dick MNext,

WARNING: This program is protected by copyright law and
international treaties.

/A

Cancel

b

The [License Agreement] dialog box appears.

Read the software license agreement and click <Next>.

—— == B
1] applicomlO - InstaliShield Wizard =5
License Agreement
Flease read the following license agreement carefully, -
Software License Agreement -
[

Please review the following terms and conditions
carefully before installation. By installing this
package, you indicate your acceptance of such terms and
conditions.

License and Terms
Woodhead Software & Electronics (WSE) grants you a
license to: i

FER U i

1 accept the tel

) I do not accept the terms in the license agreement

Installshield

5 agreement

~o \
[ < B_V]I Mext = l [ Cancel
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8.

The [Customer Information] dialog box appears. Now register the user information.

Enter the User Name and Organization.

===

] [ Cancel

. -
ﬁ applicomlO - InstallShield Wizard
Customer Information
Please enter your information.
\
User Name: / v /
[ L <
Organization:
| =
InstalShield
[ < Back ][ Mext =
h

The [Destination Folder] dialog box appears.

Specify the installation folder for the applicomlIO Console application.

The default specifies here:

C:\Program Files(x86)\BradCommunications\applicomlO\4.2

If you agree to the default installation folder, click <Next>.

-

15 applicomIO - InstallShield Wizard
Destination Folder
Click Mext to install to this folder, or click Change to install to a different
folder.
D Install applicomIO to:
C:¥Program Files (x86)¥BradCommunications¥applicomI0¥4.2¥
InstallShield
oz vews

H [ Cancel ]

10. The [Ready to Install the Program] dialog box appears.

Fieldbus I/O Rev.22

Click <Install>.

- - —
j@ applicomlO - InstallShield Wizard

===

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

exit the wizard,

Installshield

If you want to review or change any of your installation settings, dick Back. Click Cancel to

,%I Install

1 [ Cancel

29



2. Installation

11. Installation of applicomIO Console application starts.
After the installation completes, the [InstallShield Wizard Completed] dialog box
appears.
Click <Finish>.

- - > 5
1) applicomlO - InstallShield Wizard [

InstaliShield Wizard Completed

The Installshield Wizard has successfully installed applicomIO,
Click Finish to exit the wizard,

M‘ Finish ]I Cancel

b

12. The message prompting you to reboot your PC appears.

Select <Yes> and reboot the PC.
rﬁ applicomlQ Installer Information =)

4B 'Youmust restart your system for the configuration
changes made to applicomIO to take effect. Click Yes
to restart now or Mo if you plan to restart later.

13. Refer to the next section Installing a Board to install the DeviceNet master board
manufactured by molex.
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Installing a Board

connecting/disconnecting any cables. Working with the power ON is extremely

f m Make sure that the power is turned OFF before installing/removing any boards or

WARNING

hazardous and may result in electrical shock and/or malfunction of equipment.

Fieldbus I/0 Rev.22

Configure the board address jumper (JP1) on DeviceNet master board manufactured
by molex.

You can install one Fieldbus master board to the PC with the EPSON RC+ 7.0
installed.

The board number should be “1”.

Refer to the following table for JP1 configuration.

Short Socket
Board No. co C1 C2

1 0: Short 0: Short 0: Short

Install the DeviceNet master board manufactured by molex to the PCI bus of the PC
with the EPSON RC+ 7.0 installed. Installation methods of the DeviceNet master
board manufactured by molex to the PCI bus and how to open the cover differ
depending on the type of PC. Refer to the manuals of each PC on how to install the
board to the PCI bus.

Connect the DeviceNet master board manufactured by molex with the DeviceNet
network.

Start up the PC.

Open the [applicomlO Console] installation folder and start the “applicomlO

Console” application.

Following is specified for [applicomlO Console] installation folder as default.
C:\Program Files(x86)\BradCommunications\applicomlO\4.1

d

cohzoleinexe

The [applicomIOR console] dialog box appears. Add the DeviceNet master board

manufactured by molex.
Click <Add Board>.

a applicomIOR conzole

File Description Toolz 2

FIEV ==K

w| 28] ol
[Add Board MR R EAH

Boards configuration

DDE server parameters (PCDDE)
DAServer parameters

.é QPG server parameters

=]

(3| Blslsl

| B3 Mot available.
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7. The [Add New Board] dialog box appears.
Confirm that “PCU-DVNIO” is displayed in [Board to Add]-[Board Type]
and click <OK>.

Add New Board

Eoard 1: 1
Board to Infor mations

| Board Type ™ | PCL/PGU-DVNID | ° & PCLPCU-DVNID board correctly detected

Description i . . . .
g 1 Dot Sheiie] Press Ok to add this one in vour configuration.

PC104/154 Board Parameters

DPRAM Base Address : -

Diagnostic and Manual Configuration 2 | Qf\

If the board cannot be detected, the following dialog box appears. Make sure that the
board is correctly inserted.

creel | ven_|

Add Mew Board

Board 1: I
Eoard to Add Intormations
Board Type : ABSENT Mo board 1 was detected,
Description

Press the *Diagnostic and Manual Configuration” button to have mare
infarmation or to manually configure this one.

PC104/15#A Board Parameters

DPRAM Baze Address :

eSS e et e aE |

QK | Gancel| | Help |

8. When you finish adding the DeviceNet master board manufactured by molex to the
applicomlO Console application, reboot the PC.

8-1  Shutdown the applicomIO Console application.
When the applicomlIO Console application shuts down, the dialog box
below appears. Click <Yes>.

applicom|0® Console

Save modifica l
ho Cancel

applicomIOR Console

.
1 ) You have to restart the PG in order to wour new configuration ta%ss effect on the applicomIOa driver.

8-3  Reboot the Windows.

9. After the PC is rebooted, refer to the next section Master Mode and continue the step.
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Master Mode
1. Check that the DeviceNet master board manufactured by molex is connected to the
DeviceNet network.
2. Open the [applicomIO Console] install folder and run the “applicomlO Console”
application.

Following is specified for [applicomlO Console] install folder as default.
C:\Program Files(x86)\BradCommunications\applicomlO\4.1

conzoleioexe
3. The [applicomIOR console] dialog box appears. Register the device information

(EDS file) that is necessary for the network setup.
B

a applicomIOR console

FEile Description Library Metwork Protocol Tools  Irems 7

8| ==0|[as 2| 4| Bl el
= | =9 DeviceNet Master: MAG ID: 00 - Baud Rate: 125 Kbits/s
4y ﬂ [Mone] DeviceMet Local Slave
= w Description (COMFIGO) A~
= Boards configuration (3) I

= B8 Board 1. PCLPCL

= @ Equipment fvailable -
+ & AC Drives E

Metwork Detection

@ E quiprment Libram

Loading description files complete fad
Loading configuration files.. =
Loading confieuration files complete ~
B Output Message Yiew
Feady Canfigured boards state © B
—_—

Select [Protocol].
Select the [Equipment Library] tab.
Click <Add>.

The [Select configuration files] dialog box appears.

Specify the EDS file that is supplied by the device manufacturer. Click <Open>.

Look jn: |Lf) Equipment Library j = Ef-

[LJ)Devicemet_eds [CProfibus_Slave
(_JJETHERMET _IP_EDS [CProfinet
[_2)EthernetIPaml [CProfinet_Slave
(L) Multi_Messaging_Ethernet

(5 Profibus

(3 Profibus_gsd

N » ok

A\

File name: 2 (

Files of type: |DeviceNel Electronic Data Sheet [“EDS] j Cancel

iy
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8. Select [Protocol]-[Properties] from the applicomIOR console menu.

Al applicomIOR console |T||E|[$_(|
File  Description  Library  Metwork | Protocol Tools Items 2

J @ |12 E’E 2 Collapse/Expand | E
P

Description (GONFIGOT) |

- = Boards configuration -
o tic.
= B® Board 11 PCL/PCU-DV % lagngs ic.
A Protocol (DeviceMety 8= Qptian..

;:Q DDE server parameters (PGDDE? “
Fr S bt
< | =
Bl 2ol
[= B2 Crviirmant fusilshla —|

9. The [Device Net Master] dialog box appears.
Configure the Baud Rate, MAC ID (master address), and so on for the DeviceNet
network.

When the master setting is completed, click <OK>.

General Confieuration ]1,-‘0 Summary ]
Baud Rate : 25 kbits/s @
MAGC ID 000 - @

Ihterzcan Delay (2 - 90000 : 2 E @eiault Values
Foreground to Backeround -
Foll Ratio {1~ 320000 : 1 =

[

%

NOTE Load on a bus can be controlled by the Baud Rate and Interscan Delay settings.

When the load exceeds 60%, the DeviceNet network communication will be unstable, for
example, more communication errors. Set the configuration to minimize the load.

For verification of the load on the bus using the applicomIO Console application, refer to
4. Troubleshooting in this manual.
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10. Select [Network Detection].

a applicomIOR console

File  Description Library  Metwork  Protocol Tools  Items 7

=l 8| ®=o oo 2 2| BleE |
_ | #) DeviceMet Master : MAGC ID: 00 - Baud Rate: 125 Kbits/s
PEEEE

[Nore] DeviceMet Lacal Slave
Description (GONFIGI )

Boards configuration

—-E8 Board 1. PCL/PGU-DWVNID

7" Protocal (DeviceMet): Devicelet, Master /S|
server parameters (PGDDE)

|

53

ﬂﬁ MNetwork Detection

a E quipment Library

Loading description files complete ~
Loadine configuration files -
Loading configuration files complete w
B Output Message View
Feady Configured boards state : 14
—

11. Click <Read Network Configuration>.

12. The following message appears. Click <Yes>.

applicoml0® console

13. The [Network Detection] dialog box appears and the devices on the Fieldbus will be
read in.

Network Detection

—

i

3 devices detected

| i Cancel I

14. The list of detected devices is displayed in [Network detection] panel.

a applicomIOR console

File Description Library MNetwark  Protocol  Toolzs  Items 7

ul & ®=o oo 2l | 8lE = %l

- 7 DeviceMet Master : MAGC ID: 01 - Baud Rate: 500 Kbits/s
[Mane] DeviceMet Local Slave

Description (GONFIGI}

Boards configuration

=-E® Board 1:  PCL/PCU-DVNID
EE? Pr

9 DDE server parameters (PGDDE)

|3

| £

|

| (B

B MAGC ID: 2 - TDN-BC0-105
B MAGC ID: 3 - TON-B05-118

|
L}

M Wl Network Detection

Fieldbus I/O Rev.22 35



2. Installation

15. Select a device you want to scan.

a applicomIOR console

File Description Library MNetwork  Protocol Tools fems 7

d & e=olooel |E 3E £l %

= s DeviceMet Master : MAG ID: 01 - Baud Rate: 500 Kbits/s

[Mone] DeviceMet Local Slave
lm| 5|8 &l

Description (CONFIGOT) A

Boards configuration 1
—-E@ Board 1:  PCL/PGU-DWNID

7 Pratocal (DeviceMet): DeviceMNet, Master/S1

o9 DDE sery ameters (PCDDE! v

| B
& _b‘)‘l [\/)(15)

by Metwork_Detection
7

53 Equipment Library R Metwork Detection

16. Click <Insert in Configuration>.

17. The following dialog box appears.

General Gonfiguration ] EDS Infor mation | Gornection Configuration |

Identification Check Identification
et W Link W Active | Wl I
MAG ID : - -
L v Product Type
v Product Gode
v Revizion
Description
Help | QK Cancel
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17-a  Select [Connection Configuration] tab. Connections Parameters appear
to communicate with the slave device.

- Displayed items are different depending on the slave device.

- Displayed Connections Parameters are information that is set on the
Fieldbus master board. Confirm that the information matches with
that of the slave device.

[002] - 16 Input X
General Configuration ] EDS Information
v Polling [ Change Of State
Input Size 0 - 2550 |§ 32 Bytes Input Size {0 - 255} : 3 Bytes
Output Size @ - 2553 : |0 3 Bytes Output Size 0 - 2653 : 3 Bytes
Poll Rate:  |Every scan = Heartbeat Rate (48 - 30000} : = ms
[ Strobe [ Cyelic
Tnput Size 0 - 81 : 3 Bytes Tnput Size {0 - 265} : 3 Bytes
Qutput Size 0 - 255 : 3 Bytes
EDS Default Values Send Rate (48 - 30000} : 3 ms
Walues from Device
Name : Input 1
Diezcriptian :
Help | oK Gancel |
Change parameters as necessary.
After completing setting, click <OK>.
NOTE

Connections Parameters that are set for the Fieldbus master board and
information of the slave device need to be matched.

Communication with the slave device is not performed if they do not
match. Change the information of either Connections Parameters or
Fieldbus master board.

Please consult with the slave device manufacturer if the information

is unclear.
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17-b

NOTE

17-c

<Expert Mode> will appear when the applicomlO Console application is
used in the “Expert Mode”.

0021 - 16 Input X
Gieneral Configuration ] EDS Information  Connection Gonfiguration I Explicit Message ] EDS Wiewer }
v Polling [~ Chanee Of State
Input Size 0 - 2887 |3 E'Z Bytes Thput Size 10 - 2557 : E' Bytes
Output Size 0 - 26850: |0 E Bytes Output Size {0 - 255 : 3 Bytes
Poll Fate:  |Every scan - Heartbeat Rate (48 - 30000) : — me
[ Strobe [ Cyelie

Tnput Size 0 - 8): E' Bytes Thput Size 10 - 2557 : E' Bytes

Output Size {0 - 255 : 3 Bytes

EDS Default Values | Expert Mode | Send Rate 8 - 300003 : El ms
Values from Device
Name : Input 1
Descriptian :
| | [ hHext> ] Help | oK ancel |

To configure details of “Change Of State” and “Cyclic”, click <Expert
Mode> and display the [Expert Mode] dialog box.

Expert Mode rz|

Change Of State / Cyelic I

Change Of State

Thibit Timer @ = 220000 [0 4: ms

Time Out (0 - 10000} 16 = ms

Default Values

Help | QK Gancel

Never disable [Ack]. When the [Ack] checkbox is unchecked, a
failed connection is not regarded as an error.

When the system cannot identify the device you want to use (its EDS file
is not registered), the following dialog box will appear.

MAC ID: 2 — TDN-8G0-108

Files Chaoice ]

Mo EDS file matches to the device! Do wou want to create an
EDS file 7

Device Name | File Name

Create Mew EDS File ‘

Help | | Cancel |

In this case, obtain the EDS file from the device manufacturer and
register it by following the step 7. After that, follow the step 10.
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18. Check the communication status with each slave devices.
Click <Diagnostic>.

File Description Library Network Protocol ook

E| 5| | ==0o ool 2 &
alwo] o[ =8
=59 Description (CONFIGOT )

= Boards configuration
=B Board 1

=1olx]|

{ Master - MAC ID: 00
AC ID: 02 N R
[Nonel DeviceNet Local Slave

Rate: 500 Khits/'s

PCL/PCU-DYVNIO

7 Protocol (DeviceNet): DeviceNet, Ma
+2 OPC server rarameters

o
w2 »|s

E-#% Network Detection
{8 MAC ID: 2 - EPSON RO700 DeviceMNet Sk

| 1|

<

| &
53 Equipment Library 0 Network Detection

Saving configuration files
Saving configuration files complete

D Output Message View
[Fready

Configured boards state

2

19. The [Diagnostic Board] dialog box appears.

(=153
Diagrnostic 7
[Bw

(i Channel 0: DEVICENET
E-E| Equipment N2

Fieldbus I/0 Rev.22
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If it cannot communicate with the slave device, the following dialog box appears.
Connections Parameters for the Fieldbus master board and information of the slave
device may not be matched.
~ Diagnostic Board : 1 ;IEIAI
Diagnostic 2

o |
=& Board 1 POYPCU_DVNIO

)q‘ Channel 0: DEVICENET
a Equipment M*2

Connections Parameters for the Fieldbus master board can be checked by the
following procedure.

First, select the slave device which is registered to the Fieldbus master board.

Then, click the left mouse button and select [Properties].

a applicomIOR console

_ o] x|
File Description Library MNetwork Protocol Tools Items 2
ol gl =| =elo|E= 2| 8] 2ls =| | A
=[5 Devigellet Maste j
g | [ L/

=B Description (G OMFIGO1 )
E\ ), Boards configuration
HP Board 1 PCL/PCU-DWNIO
50" Protocol (DeviceMet): DeviceNet, Ma
:Q OPC server parameters

Duplicate Ctri+D
B Delete Supp

Ll | 1o
#i Bl %]

= % MNetwork Detection
{8 MAC 1D: 2 - EPSON RCT00 DevicelNet Sk

4| | ol
52 Equipment Library W Wetwork Detection

Saving configuration files ... o
Saving configuration files complate
-

D Output Message View

|Heady

Configured boards state : Y
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The property information of selected slave device is displayed.

[002] — EPSON RC700 DeviceNet Slave

x|

General Configuration |EDS Information | Connection Cmnfiguratinn' Online Parameters'

Ide ntification Check Identification
Eouipment o0z -
g n ¥ Verdar 1D
[¥ Link [v Active
MAC ID hd
m |7 Product Type
|7 Product Code
|7 Rewvision
Description
B
[
| << Breviows I ‘ Mext > I Help | oK I Cancel |

Select the [Connection Configuration] tab.

Connections Parameters appear to communicate with the slave device.

[002] — EPSON RC700 DeviceNet Slave

' -
General Corfiguration | EDS Infmmatiun b SFarameters |
’|7 Polling B Change Of State |

Qutput Size (0 - 255)

Input Size (0 - 255) :

Foll Rate :

_Ij Bytes
52 _Ij Bytes
Every scan ¥

Output Size (0 - 255)

Heartheat Rate (48 — 30000)

Input Size (0 - 255)

32 _|:' Bytes
52 _|:i' Bytas

250 = ms

rI Strmbe
Input Size (0 - &)

[ _lj Bvtes

EDS Default Walues

-~ Cuyclic
Input Size (0 - 255)

Send Rate (48 - 30000)

Output Size (0 - 255) :

IE' Bytas
32 _|:' Buytes
[ =] ms

Yalues from Device

Mame
Description :

=
[]

<< Brevious MNext »»

Cancel|

e [ [ ok |
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20. Select [File]-[Download in Flash] from the applicomIOR console menu. Register the
configuration to the Fieldbus master board.

licomIOR console

FEX)

File Description Library Metwork  Protocol Tools  Items

Configuration Manager.. ﬁ J £ E E

= 7 Devicelet Master : MAC ID: 01 - Baud Rate: 500 Kbits/s
#0021 MAGC 1D 02 - 16 Tnput
[003] MAG ID: 03 - 8 Output

a

& List and Print..

+

B Boardls} hitialization ~ [Mone] DeviceMet Local Slave

]»D\.-‘NIO
Metk: DeviceNet, Master/S|

Expert , | PCDDE 2

Import 3 bd

Preferences 3

Exit

T
'(\%E Make sure that the flash memory of Fieldbus master board stores the

configuration; otherwise the Fieldbus master board cannot correctly function.
Also, you cannot control it from EPSON RC+7.0.

If you changed the configuration, select [File]-[Download in Flash] from the

applicomIOR console menu and register the configuration to the fieldbus master
board.

21. After few seconds, the display of “Configured boards state” on the status bar turns to

green.

A applicomIOR congole [T”Elﬁl

File Description Library Metwork  Protocol Tools  Items 7

&| 20| 0o 2 Blml =] o
| = # DeviceMet Master : MAC ID: 01 - Baud Rate: B00 Kbits/s
+ [002] MAC ID: 02 - 16 Input
g & + [ [003] MAG ID: 03 - & Output
S E;’ Dezcription (COMFIGO1) ~ [Mone] DeviceMet Local Slave

=] Boards configuration
—-B@ Board 1: POL/PGU-DWNIO
P P
% DODE server parameters (PCODED
< >

w2 >8] 2

= ﬁ Network Detection

tE mAc I0: 2 - TON-8C0-108

{g MaC 1D: 3 - TDN-808-118

H‘E MAC I0: 7 - EPSOM RCGE20 DeviceMet Slave

3 Equipment Library () Netwerk Detection

add Hierarchy TOPIGT-A,
Add Device Group : TOPICT-A.

Configuration file for DAServer craated. /\/\ w

O Dutput Message View k(
Feady | Configured boards state i ]

Now, the Fieldbus master board is ready to operate in the master mode.

22. Close the “applicomlO Console” application.
23. Refer to the next section EPSON RC+7.0 Configuration and continue the step.

'(\g If the fieldbus master board is not recognized in Windows 8 or Windows 10, refer to the

following section and disable the fast startup function.

4. Troubleshooting
4.4 How to Disable Fast Startup in Windows 10
4.5 How to Disable Fast Startup in Windows 8 or 8.1
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2. Installation

EPSON RC+ 7.0 Configuration

To use the Fieldbus master board, the Robot system option setting and Fieldbus master
setting should be enabled on EPSON RC+ 7.0.

1.
2.

5.
6.

7.

Fieldbus I/O Rev.22

Select [Setup]-[Option Setting] and display the [Option] dialog box.
Refer to the EPSON RC+ User’s Guide: 24. Installing Controller Options and enable
the Fieldbus Master option.

The following message dialog box appears.
EERSON RG+ 7.0

Charges will take affect during the next session.

Click <OK> and reboot EPSON RC+7.0.
After EPSON RC+7.0 is started, the option setting is enabled.

Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.
System Configuration ? X

& Startp Fieldbus Master General

[=-Contraller
- General
- Gontiguration
- Preferences
- Bitmulator

[+ Drive Units

Eeldous Tpe
- Robots

E-Tnputs / Outputs Mane
- Fieldbus Mast
it

[+ Fieldbuz Slave
[+]- Remote Gontrol
-R5232
=-TCP /1P

Gloze

Total Input Bytes: 0

Total Output Bytes
[+]- Part Feeders
[+]-Security

- Wizgian

Select [Inputs/Outputs]-[Fieldbus Master]-[ General].

Set the following items:
[Fieldbus Type:] DeviceNet
[Board Type:] Molex
[Update Interval:] Update cycle for the DeviceNet master I/O

System Configuration ? >

Fieldbuz Master General

o

[ Startup
=-Gontroller
General
- Configuration
- Preferences
Simulator
- Drive Unitz
[#-Fobotg
- Inputs / Outputs
E| Fieldbus Master
¢ eeneral
- Fieldbus Slave
[@-Remaote Control
-R5252
- TGP £ IP
@1-Part Feeders
SeCUrity
Wision

Gloze

Apply

DeviceNet |

Fieldbus Type:

e ——]
|deate Imerval: me |

Total Input Bytes: 0

Bestore

Total Output Bytes

-
-

Click <Apply>.
Confirm that the following items are displayed.
Total Input Bytes

Total Output Bytes : Number of outputs the master controls (Bytes)

: Number of inputs the master controls (Bytes)
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Click <Close>. The following dialog box appears.

The Robot Controller automatically starts rebooting.

EFPSON RG+ 7.0

Rebooting Controller

Close |

Select [Setup]-[System Configuration] and display the [System Configuration] dialog

System Configuration

Startup
Contraller
- General
-~ Configuration
- Preferences
-~ Bimulator
- Drive Units
Rty

Figldbuz Slave
- Remote Gantral
=-R5232

@=- TGP /TP

- Part Feeders
Security

Wigion

Tnputs / Outputs

Type Installed Tnputs
Drive Unit 1 Mo
) Drive Unit 1R-L0 Mo
tended Board 1 Mo
wtended Board 2 Mo
Extended Board 2 Mo
Extended Board 4 No
Euromap 67 Boa-- Mo
Euromap 67 Boa-- No
Drive Unit 2 No
Drive Unit 2 R-I/O
Drive Unit 3

Drive Unit 3 R-1/O
Figldbus Slave

No (11)
No

No

‘fes 512 - 767 612 - 767

Outputs

-

| Figldbus Mazter

e

G144 - 6399 6144 - 6399 |
a4

Close

x

8.
9.
box.
o
B..
[
E ..
10.

Select [Inputs / Outputs].

11. Confirm that “Fieldbus master” displays the following items:

12.

Installed :Yes
Inputs

1“6144” —
Outputs :“6144” —

Select [Fieldbus Master]-[General].

“6144 + Number of inputs the master controls (Bits)”
“6144 + Number of outputs the master controls (Bits)”

System Configuration

-
-

=8
=8

-Security
Migion

Startup

Contraller

- Gieneral

- Configuration

. Preferences

- Simulatar

7 Drive Units

- Fphots
=-Inputs £ Outputs

Fieldbuz Slave
7 Remote Gantral
0. R5232

g- TGP /TP

#-Part Feeders

= Fieldbustdaster
EVES b

Figldbuz Master General

Board Type:

Malesx ~

Update Interval: “ ms

Total Cutput

Total Input Bwtes: 32

-

Bwtez 32

(13)

Close

13. Confirm that the following items are displayed.

Total Input Bytes

: Number of inputs the master controls (Bytes)

Total Output Bytes : Number of outputs the master controls (Bytes)
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14. Select [Fieldbus Master]-[Slaves].

I System Configuration

Startup

= Cantraller

Gieneral
Configuration
Preferences
Simulator

Robots

Tnputs / Outputs

=- Fieldbug Master

[0

Cionveyor Encoders
Force Sensing
Security
Vision

BErS
g
RemoTe Cortra 7
R5232 S
TGP /TP (14)

Fizldbuz Master Slaves

1D Input Bytes Output Bytes Spel Inputs
| 3 G
G400-6463

(15)

Ik System Gonfieuration

Startup

(=} Gantroller

General

Configuration

Preferences

Simulator

Robots

Thputs / Qutputs

= Fieldbuz Mazter
General
Slaves

Remote Contral

R5232

TGP /TP

Conveyor Encoders

Faorce Sensing

Security

Vigion

(-

ERERE

Figldbus Master Slaves

|Jtes Output Buytes Spel Inputs Spel Dutputs

4 BA0T-6463 ; BA00-6437

(15)

15. Confirm that the following information the master controls is displayed.

Fieldbus I/O Rev.22

ID

Input Bytes
Output Bytes
Spel Inputs
Spel Outputs

: Fieldbus station ID of slave

: Number of inputs per slave (Bytes)

: Number of outputs per slave (Bytes)
: Number of inputs per slave (Bits)

: Number of outputs per slave (Bits)
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2.1.4 Installing DeviceNet Board Manufactured by Hilscher

Appearance
PCI: CIFX 50-DN

U —_—

Doviceal 2> n-ID)
ard ID

. Hischer
@ <1— Rotary switch ::l @
o s

<1— Status display LED (x2) ““==fB°"
O MNS pay ( ) ngrﬂn]fEMNS
-edigreen

<€ DeviceNet port

13

S ¥ £ T
)
g
Ty

‘ RED
i l
| N
\PCIBus

(%2, 124-polig / 124 pin)

PCI Express: CIFX 50E-DN

—

Devicelel B> Dy

@ <+— Rotary switch Y r_~‘ IE]

O 5Y5
© MNS

C

<1— Status display LED (x2)

<€— DeviceNet port

S ¥ €21l

PCl Express Bus
(36-polig I 36 pin)
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Specifications

Item Specification
Name DeviceNet board manufactured by Hilscher
Maximum number of

DeviceNet slaves 63
Max_lm.um number of total 3584 bytes
cyclic input data

Maximum number of total 3584 bytes

cyclic output data
Maximum number of cyclic
input data

Maximum number of cyclic
output data

Maximum Configuration data 1000 bytes/slave

Explicit connection

All service codes are supported

128 bytes/connection

128 bytes/connection

Acyclic communication

Bit Strobe
Change of State
Connections Cyclic
Poll
Explicit Peer-to-Peer Messaging
Function Quick Connect
Fragmentation Explicit and 1/0
UCMM Supported

Identity Object (Class Code 0x01)

Message Router Object (Class Code 0x02)
Objects DeviceNet Object (Class Code 0x03)
Connection Object (Class Code 0x05)
Acknowledge Handler Object (Class Code 0x06)

125 kBits/s,

250 kBit/s,
Baud rates 500 kBit/s

Auto baud rate detection is not supported
Data transport layer CAN frames
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LED Description

LED state represents the status of the fieldbus board.
SYS: System Status LED

LED state

Description

Green

Operating in normal condition

Flashing
Green/Yellow

Waiting for firmware to load

Yellow

Waiting for firmware (netX) to load

OFF

The power supply to the device is missing or hardware may
have faults.

MNS: Module Network Status LED

For the DeviceNet Master protocol, the communication status LED MNS can assume the

states described below.

LED Color | State

Description

MNS | Duo LED red/green

(Green) ON

Device operational and on-line, connected:
Device is online
Connections with all slaves are established.

(Green) Flashing (1 Hz)

Device operational and on-line:
Device is online
No connection is established.

- Configuration missing, incomplete or incorrect

e X
(Green, Red,
OFF)

o Flashing (2 Hz)
Green, Red, OFF

Self test after power ON.

.-‘\

i

(Red) Flashing (1 Hz)

Minor fault and/or connection time-out:
Device is online
One or more connections are established.
Device has data exchange with at least one of the
configured slaves or no data exchange with one of the
configured slaves.

® (Red) ON

Critical fault or critical link failure:
Critical connection failure
Device has detected a network error. Duplicate MAC-
ID or severe error in CAN network.

® (OFF) OFF

Device is not powered
- The device may not be powered.
Device is not on-line and/or no network power

- The device has not yet complete the Dup MAC _ID test.
- The device is powered.
The network power is missing.

48

Fieldbus I/O Rev.22




2. Installation

LED state Description

) The indicator turns ON and OFF with a frequency of approx. 1 Hz.
Flashing (1 Hz) Turn ON for 500 ms, followed turn OFF for 500 ms.
Flashing (2 Hz) The indicator turns to green on for 250 ms, and red on for 250 ms, then
Green, Red, OFF turn OFF.

Setting of Rotary Switch

Use a rotary switch of DeviceNet board manufactured by Hilscher at “0” position.

Modes

DeviceNet board manufactured by Hilscher has the master mode and the slave mode.
However, do not use in the slave mode.

Master mode
The master device gathers and controls all nodes on DeviceNet network.

DeviceNet board manufactured by Hilscher can control up to 63 nodes (max. 128 bytes per
slave) in one network.

PLC is typically configured as a master and controls all nodes in factory automation system,
but EPSON RC+ is also capable of being a master.

DeviceNet network configuration is specified by configuration management software. This
is normally provided by a master device manufacturer. The configuration management
software determines parameters for each slave device via an Electronic Data Sheet (EDS).

Available connection types are Bit Strobe, Change of State, Cyclic, Poll, and Explicit Peer-
to-Peer Messaging.

Available baud rates are 125kbps, 250kbps, and 500kbps.
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Installing Software
Installing device driver

Before adding DeviceNet board manufactured by Hilscher to the PC with the EPSON RC+
7.0 installed, you must install the Hilscher SYCON.net application and drivers according to
the type of the board you are using.

1. Insert Communication-Solutions DVD into the PC with EPSON RC+7.0 installed.

2. Execute Communication-Solutions.exe.
When Windows Security Alert appears, do not click <Cancel> and proceed to the next

step.

3. The [Communication Solutions] window appears.
Select “Install cifX / netJACK Device Driver”.

Communication Solutions

Installation Guide
Install SYCOM.net Configuration Software
Install netXStudio (Objekt Engineering)
Documentation
Drivers, Software and Tools
Install cifX / net)ACK Device Driver {b
Install USB Diagnosis Driver
Install USB SPM Driver
Start netHOST for Remote access
Driver-Toolkit for Programmers

Augiliary Tools

@ eANcpzn CCLink Deviceitet EthercAT Etheri‘et/IP ’f_
e Tl 1] [ o A [ S 1 [
sowen Wroceus SODGE" _gooun® sercos [ hilscher
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4. The [User Account Control] dialog box appears.
Click <Yes>.

g cifX Device Driver Setup

Verified publisher: Hilscher Gesellschaft fir
Systemautomation mbH
File origin: Hard drive on this computer

Show more details

5. The [Device Driver Setup] dialog box appears.

Select the [I accept the terms in the License Agreement] check box.

Click <Install>.

License Agreement

Please read the cifX Device Driver (x64) 1.5.0.0

HILSCHER SOFTWARE LICENSE
AGREEMENT

This document is a legal Agreement
between you, the license, and
Hilscher Gesellschaft fir
Systemautomatw‘ on mbH,
("Hilscher"). Please read this
agreement carefully before you
install the software. By

. |installing or otherwise using the
software, you accept the terms of
this Agreement. If you do not
agree to the terms of this
agreement, then do not install or
use thel Sof‘l;warg., return it to us

e AT s
— V1§ accept the terms in the License Agreement

-

]

o g —— =

6. The [Windows Security] dialog box appears.

7. When the dialog box switched, click <Install> again.

Fieldbus I/0 Rev.22

Click <Install>.
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8. The [Completed the cifX Device Driver (x64) 1.5.0.0 Setup Wizard] dialog box
appears.
Click <Finish>.

1%/ cif¥ Device Driver (x64) 1.5.0.0 Setup [ @ |[=3)

Completed the dfX Device Driver (x64)
1.5.0.0 Setup Wizard

Click the Finish button to exit the Setup Wizard.

If you upgraded from a previous version, you may need to
restart your computer to finish the Installation.

Back Cancel

Installing master application software

9. The [Communication Solutions] dialog box appears.
Select “Install SYCON.net Configuration Software”.

Communication Solutions

Installation Guide

Install SYCON.net Configuration Software
Install netXStudio (Objekt Engineering) {b
Documentation

Drivers, Software and Tools

A eANcpzn CCLink Deviceilet EthercAT Etheri‘et/IP >
FoweRk Wocue SESCE° sercos hilscher
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10. When Windows Security Alert appears, do not click <Cancel> and proceed to the next

step.
11. The [User Account Control] dialog box appears.
Click <Yes>.
User Account Control has

Do you want to allow this app to make
changes to your device?

@ SYCON.net System Configurator

Verified publisher: Hilscher Gesellschaft fur
Systemautomation mbH
File origin: Hard drive on this computer

Show more details

Yes | No

12. The [Choose Setup Language] dialog box appears.
Select “Englisch [USA]” and click <OK>.
Choose Setup Language &J

g Select the language for thiz installation from the choices below
'

[Englsch (U54) ~|

[ 0K ] [ Canicel ]

Now, start the installation.

InstallShield Wizard

Preparing to Install...
SYCOM. net for netx Setup is preparing the [nstallShield

“wizard, which will guide you through the program setup
pracess. Please wait.

Checking Dperating Systemn YWersion

- — |
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13. The [InstallShield Wizard - Welcome] dialog box appears.
Click <Next>.

5] SYCOM.net for netX - InstaliShield Wizard =

Welcome to the InstallShield Wizard for
SYCON.net for netX

The Installshield{R) Wizard will install SYCOM.net for netx,
wversion 1,500.181213,26251 on your computer, To continue,
dlick Mext.

WARNING: This program is protected by copyright law and
international treaties.

< Back [ MNext >M [ Cancel ]

Important Information

Please read the followinig information carefully.

-

Notes about major changes in SYCON.net V1.360.x.x M

Please read these notes carefully, since they contain important information about
major changes in SYCOM.net.

Overview
1. Concerns PC Cards cif¥, Communication Modules comX and netJACK

1.1. DeviceMet Master- SYCON.net and Firmware

have not read the information yet

InstallShield

[ < Back ][ MNext > N) [ Cancel ]

Select <I accept the terms in the license agreement>.
Click <Next>.

License Agreement

FPlease read the following license agreement carefully.

»

HILSCHER SOFTVUARE LICENSE AGREEMENT

This document is a legally valid contract between you and Hischer Gesellschaft fir
Systemautomation mbH (*Hilecher™).

Please read through this License Agreement carefully before instaling and using the
software. By instaling the software and using it, whether in whole or in part, you accept all
ofthe provisions of this Agreement.

If you decline to accept these terms and conditions, please do not install the software.
Instead, return it to us or the retailer from which you purchased it for a refund of the
purchase price.

Y [ accept the terms in the license agreement:

11 do not accept the terms in the license agreement

13) SYCON.net for netX - InstaliShield Wizard [

Installshield

< Back ][ Mext = V\I\,J [ Cancel

14. [InstallShield Wizard - Important Information] dialog box appears.
Select <I read the information>.

Click <Next>.
13 SYCON.net for netX - InstallShield Wizard =

15. The [InstallShield Wizard - License Agreement] dialog box appears.
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16. The [InstallShield Wizard - Customer Information] dialog box appears.
Enter the User Name and Organization.

Click <Next>.

14! SYCON.net for netX - Instalishield Wizard

Customer Information

Please enter your information.

User Name:
|<Your Name:

Organization:

|<Your Organization >

InstaliShield

[ < Back ][ Mext > L\S]! [ Cancel ]

17. The [InstallShield Wizard - Ready to Install the Program] dialog box appears.
Click <Install>.
) SYCON.net for netX - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

InstaliShield

[ < Back H Install ,\g [ Cancel
Ly

Now, start the installation.
14! SYCON.net for netX - InstallShield Wizard o] & (==

Installing SYCON.net for netX

The program features you selected are being installed.

Please wait while the Installshield Wizard installs SYCOM.net for netX. This
may take several minutes.

Status:

|

Installshield

< Back MNext >
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18. The [InstallShield Wizard - InstallShield Wizard Completed] dialog box appears.
Click <Finish>.

5] SYCOM.net for netX - InstaliShield Wizard =

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed SYCON.net
for netx, Click Finish to exit the wizard,

Refer to the next Installing a Board and install DeviceNet board manufactured by
Hilscher.

Installing a Board

1. Configure the rotary switch of the board address on DeviceNet board manufactured by

Hilscher.
You can install one Fieldbus master board to the PC with the EPSON RC+ 7.0

installed. The slot number should be “Not in use (0)”. Refer to the following table for

configuration.
Slot No. Rotary switch position
Not in use 0
Slot No. 1 1
Slot No. 9 9

Install the DeviceNet board manufactured by Hilscher to the PCI bus or PCI Express
bus of the PC with the EPSON RC+ 7.0 installed.

Installation methods of the DeviceNet board manufactured by Hilscher to the PCI
bus/PCI Express bus and how to open the cover differ depending on the type of PC.
Refer to the manuals of each PC on how to install the board to the PCI bus/PCI
Express board.

3. Connect DeviceNet board manufactured by Hilscher with the DeviceNet network.
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4. Describe an example to set the master and the slave as the setting below.

Fieldbus I/O Rev.22

Setting item

Value

Master MACID

0

Slave MACID

1

Baud Rate

500 kbps

Slave Input Bytes

20 bytes

Slave Output Bytes

20 bytes

System Configuration

- Startup Fieldbus 1/0 Slave

- Controller

- General

- Configuration

- Preferences
Simulater

- Drive Units

- Robots

- Inputs / Outputs
-- Fieldbus Master
[#l- Fieldbus Slave

m-F-F

- Remote Control
~R5232

-TCP /IP

- Conveyor Encoders
[#- Force Sensing

H- Security

- Vision

w-E-E

Fieldbus Type DeviceMet
Fieldbus Slave ID: 1

Baud Rate 500 Kbps
Input Bytes: 20 e

i Analog 140 Output Bytes: 20 -

Close

Start up the PC.

Select the Start menu-[SYCON.net] and execute it.

Set a Confirm password of SYCON.net.

Click <OK>.

Be careful not to forget the Confirm password.

SYCON.net User Login (=3

r Hilscher SvGOMnet

SYGOMnet is started for the first time. Please enter an
administrator password now

User Mame: [Admln istratar -

Fassword: |

Confirm password:
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8. SYCON.net starts up.
Click [netDevice]-Device Catalog list on the right side-[CIFX DN/DNM].

B SYCON.net - [Untitled.spj] (=R
” File View Device Metwork Extras Help
D&dl®|z=alxo (@
| netoroject + x| [netbevice
-3 Project: Untitled: |~
= 220 DeviceMet
-1 Gateway / Stand-Alone Slar
-2 Master
WS CIFX DN/DNM
&2 COMX 100XX-DMNDNM
k= NETX 100 DN/DNM
t= METX 500 DN/DNM
! NHST-T100-DN/DNM
i £ NJ 100XX-DN/DNM
——— | 3 Slanen
pJj F——T—| i E _‘ﬁj\ Fieldbus vendor %, DTM Clas
4] 4 k| ¥y Network View f— ———— —
x|
4
c
=
Z
(S 4] «[» [ 1} SYCON.net /netDevice e [Cm y
Ready |Administrator |

Importing slave EDS files

9. Click [Network]

-[Import Device Descriptions...].

¢ SYCON.net - [Untitled.spj]

-— 0

” File View Device

D=dlo |

Network | Extras Help

| netProject

~[QProject: Untitleg

= Device Catalog...

| 1mport Device Descriptions... !}J

The [Import Device Description] dialog box appears.

'- netDevice - Import Device Description

Look in: | Devic

eNet

~| @ @F = @-

Quick access

Desktop

m
Libraries

@

This PC

@

Metwork

File name:

~EsREETE
| EPSMO700.eds
| EPSN1001.eds

Files of type:

~ | [

Open

DeviceNet EDS (*.eds)

~ Cancel
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10. Select EDS files provided by each device manufacturer.

Click <Open>.
b netDevice - Import Device Description
Look in: DeviceNet v @@ e @
% [[epsiio
| EPSNOT00.eds
Quick access | EPSN1001 .eds
Desktop
m
Libraries
This PC
Network
File name: “EPSMNO501eds” “EPSNO700eds” “EPSN1001eds™

Files of type: DeviceNet EDS (".eds)

11. The following message appears.

Fieldbus I/0 Rev.22

Click <Yes>. EDS files are imported.

- N
Import Device Description [

g Imported files:

Device description files 3
Icon or bitmap files 0

Do you want to reload the catalog?
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Adding a master icon

12. Click SYCON.net application software-[netDevice]-Device Catalog list on the right

side-[DeviceNet]-[Master]-[CIFX DN/DNM].

I

m

3]
EI:I DeviceNet -
L@@ Gateway / Stand-Alone Slav

-1 Master H

k
- C@EX 100XX-DN/DNM

nebx NETX 100 DN/DNM
iz NETX 500 DN/DNM

! NHST-T100-DN/DNM

n

[

<

<
| \» I Fieldbus /Vendor %, DTM Class

1
[4] 4] » [ v/ Network View

DTM: DeviceNet Master netX DTM
Info: -
Vendor:  Hischer GmbH
Version:  V1.1100.5,5605
Date: 2008-12-18
Device:  CIFX DN/DNM
Info: CIFX_DN_DMM
Vendor:  Hischer GmbH
! V2.000
Date: 2008-05-28

13. Drag & drop [CIFX DN/DNM] on the bold line on the left side of [netDevice].

- s
)
=| | B[ DeviceNet ~
(21 Gateway [ Stand-Alone Slaw
e =121 Master E|
2 COMX 10033¢-DMN/DNM
nebe NETX 100 DN/DNM
~pebe WETX 500 DN/DNM
M NHST-T100-DN/DNM — ~
4| 1 3
| 4[» [\ Fieldbus /Vendor  DTM Class
DTM: DeviceNet Master net DTM
Info: -
Vendor:  Hilscher GmbH
Version: V1.1100.5.5605
Date: 2008-12-18
Device: CIFX DN/DNM
- | Info: CIFX_DM_DNM
< T Vendor: Hilscher GmbH
- i V2,000
[4] 4] » [ My, Network View Date: 2008-05-28

14. “CIFX_DX DNM” icon indicating DeviceNet board manufactured by Hilscher is

connected.

)
CIFX_DN_DNM[CIFX DN/DNM]<0>(#1)

B

T

m

o
B

£-3 DeviceMet -

-] Gateway / Stand-Alone Slav

£ COMX 100XX-DN/DNM

£ NETX 100 DM/DNM

& NETX 500 DM/DNM

M NHST-T100-DN/DNM  ~

4
]

4] » [ HI], Network View

4 I | »
| 4| » [y Fieldbus Vendor % DTM Class,
DTHM: Devicellet Master netX DTM
Info: -
Vendor:  Hilscher GmbH
Version: ¥1,1100.5.5605
Date: 2008-12-18
Device:  CIFX DN/DNM
Info: CIF%_DN_DNM
Vendor:  Hilscher GmbH
i ¥2.000
Date: 2003-05-28
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Adding a slave icon

15. Click SYCON.net application software-[netDevice]-Device Catalog list on the right

side-[DeviceNet]-[Slave]-Slave device.

In case of DeviceNet slave module:

netDevice

CIFX_DN_DNM[CIFX DN/DNM]<0=(#1) 3
|

- - |

=17 Slave ~
- CIF104-DNS (CO4DNS.EDS)

8 CIF104-DNS-R (CO4DMSR.EDS)

- CIF104P-DNS (C04pdns.ads)

B CIF30-DNS (C20DNS.EDS)

- j8l CIF50-DNS (CS0DNS.EDS)

B CIF60-DNS (C60DNS.EDS)

m

j8 CIFB0-DNS (C80dns.eds)

im CIFX DN/DNS (CIFX_DN_DNS.EDS)

il COM-C-DNS (Comcdns.eds)

#2) COMX 100XX-DN/DNS (COMX_10003-DN_DNS.EDS)
#2) COMX 10XX-DNS/DNS (COMX_10XX-DNS_DNS.EDS)

-8 EC1-DEB-DNS (Ecldns.eds)

EPSON RC700 DeviceNet Slave (EPSNO700.eds)
EPSON RCS0 DeviceNet Slave (EPSNO501.eds)

EPSONTSERIES DeviceNet(TM) (EPSN1001.eds)

| «[» ]\ Fieldbus  Vendor  DTM Class %, Found

DTM: DeviceNet Generic Slave DTM
Info: -
Vendor:  Hilscher GmbH
Version:  V1,1100.5.5504
Date: 2008-11-28
Device:  EPSON TSERIES DeviceNet(TM) (EPSN1001.eds)
Info: EPSON TSERIES DeviceNet{TM) Slave EDS file [C:.eds]
Vendor: SEIKO EPSON CORPORATION
4 m Version: 12
4] [ [}, Network View Date: 2017-06-30

16.Drag & drop the selected slave device on the bold line on the left side of [netDevice].

netDevice

-

CIFX_DN_DNM[CIFX DN/DNM]<0>(#1)
b |

] B,

4| 1

4| 4 » | [t Network View

Fieldbus I/0 Rev.22

2
-7 Slave -
-8 CIF104-DNS (CO4DNS.EDS)
-8 CIF104-DNS-R (C04DNSR.EDS)
-§8 CIF104P-DNS (C04pdns.eds)
-8 CIF30-DNS (C30DNS.EDS)
-8 CIF50-DNS (CS0DNS.EDS)
-§8 CIF60-DNS (C50DNS.EDS)
-3 CIFB0-DNS (C80dns.eds)
~fm CIFX DN/DNS (CIFX_DN_DNS.EDS)
W COM-C-DNS (Comcdns.eds)
B2 COMX 100X¢-DN/DNS (COMX_100XX-DN_DNS.EDS)
B2 COMX 10XX-DNS/DNS (COMX_10XX-DNS_DNS.EDS)
-8 EC1-DEB-DNS (Ecldns.eds)
EPSON RC700 DeviceMet Slave (EPSN0700.eds)
7% EPSON RC90 Devicelet Slave (EPSNO501.eds)
}

| <[+ ]\ Fieldbus {Vendor ', DTM Class , Found

m,

DTM: DeviceNet Generic Slave DTM
Info: -
Vendor:  Hilscher GmbH
Version:  V1,1100.5.5604
Date: 2008-11-28
Device:  EPSON TSERIES DeviceNet{THM) (EPSN1001.eds)
Info: EPSON TSERIES DeviceMet(TM) Slave EDS file [C:.eds]
Vendor: SEIKO EPSON CORPORATION
Version: 1.2
Date: 2017-06-30
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17. DeviceNet Slave is connected and the icon appears.

netDevice
- I3
&3 Slave -
. | .- J8 CIF104-DNS (CO4DNS.EDS)
1 CIF104-DNS-R (CO4DNSR.EDS)
CIFX_DN_DNMCIFX DN/DNM]<0>(#1) 3 CIF104P-DNS (C04pdns.eds)

-8 CIF30-DNS (C30DNS.EDS)

38 CIF50-DNS (CSODNS.EDS)

TSERIES DeviceNet(TM) | 8 CIF60-DNS (C50DNS.EDS)

.. CIF80-DNS (CB0dns.eds)

A CIFX DN/DNS (CIFX_DN_DNS.EDS)

% - il COM-C-DNS (Comcdns.eds)

-2 COMX 100XX-DN/DNS (COMX_100XX-DN_DNS.EDS)
- H2 COMX 10XX-DNS/DNS (COMX_10XX-DNS_DMS.EDS)
EC1-DEB-DNS (Ecldns.eds)

EPSON RC700 DeviceMet Slave (EPSNO700.eds)
EPSON RC90 DeviceMet Slave (EPSNOS01.eds)
EPSON TSERIES DeviceMet(TM) (EPSN1001.eds)

" Fieldbus ¢Vendor ' DTM Class ) Found /

m
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Setting on master side
18. Right-click [netDevice]-<CIFX DN _DNM> and click [Configuration...].

netDevice

CIFX_DN_DNM[CIFX DN/DNM]<0=(%1)
- [ ]

IE_I Connect

Disconnect

Start Debug Mode

Download
Upload
Cut

Copy
Paste

Network Scan...

Configuration...

Measured Value...
Simulation...

Diagnosis...

Additional Functions »
Delete -
< |

M4 F|H Symbolic Name...

19. The [Configuration]dialog box appears.
Select [Settings]-[Device Assignment] tab.
Select the installed [CIFX 50E-DN] checkbox and click <Apply>.

-
B netDevice - Configuration CIFX_DM_DNM[CIFX DN/DNM]<0>(#1) - =HaC g

/| 1O Device: CIFX DN/DNM Device ID: 0 =
h Vendor: Hischer GmbH Vendor ID: 283 T

| Maviestionfrea = [0 Device Assignment
3 Settings
=3 Driver [ ] =
netX Driver
3 Device Acsignment DEVER skt
Firmware Download Device Hardware Port0/1/2/3  Slotnu...  Serislnumber  Driver Channel Protocol Access path
Licensing JEal [ crrx soEon |- evicetie [ n/a [ 216% ] CIFX Device Driver | DeviceNetMaster | _¥cx0.cro___|
23 Configuration
Bus Parameters

Scan progress: 1/1 Devices (Current device: )

Server Parameters
Process Data
Address Table

MAC ID Table

Quick Connect Table
Master Settings

Access path: {3688EC5B-0E92-4C0E-B4AS-64 6 ZAETAAFA ¥ CifX0_Cho

[ok [ canca ][ apay D\U Help

R0 Disconnected O pDataset 7
!

20. Select [Settings]-[Driver]-[Firmware Download].
Click <Browse...>.
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21. Display [Firmware\CIFX] folder of Communication-Solutions DVD.
Select [cifxdnm.nxf].
Click <Open>.

B Select Firmware File

fommtom |

Lockin: ), OIFX D o
MName o Firmware
* [ cifxdnm.nxf DeviceNet Master
Quick access || cifxeirm.nxf EtherNet/IP Scanner

I
' Il
I Desktop
I "
N M
! Libraries
I

| !
I This PC
| ‘ File pame: cifsdnm o -

3 Files of type: [Fimma'e Files (*nuxf*nxm) - ] Cancel

betwork Recent folders: [ - ] Help [
Frmware: DeviceNet Master V2.4 (build 0) for CIFX
22. Confirm that [Name] is “DeviceNet Master for CIFX”.
Click <Download>.
W netDevice - Configuration CIFX_DN_DNM[CIFX DN/DNM]<0>(#1) - [a]@] = ]
¥ 10 Device: CIFX DN/DNM Device ID: 0 i
;5 Vendor: Hilscher GmbH Vendor ID: 283 DT

23.

Cheveston e = [T

Firmware Download

£ Settings

Browse...

Name: DeviceNiet Master for CTFX
¢ Driver
nekX Driver YT p-4®uido)
Device Assignment T
i Firmware Download &
Licensing

The firmware download
3 Configuration

Bus Parameters - stops the bus communication,

- erases the configuration datebase and

Process Data
Address Table

MAC 1D Table

‘Quick Connect Table
Master Settings

Server Parameters - overwrites the existing firmware in the device.

To complete the update and to make the device operable again, please re-download the configuration when this operation has finished.

| T |

A Disconnected @ Data set

Click <Yes>.

Question

o

™
{Q. Do you really want to download the new firmware?

L

Start the installation of firmware.

netDevice

|

Device: GIFX_DN_DNMICIFX DNADNMI<0x(#1)
Download finished

99 %% complete
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24. Select [Configuration]-[Bus Parameters] tab.

Select [MAC ID] and [Baud Rate] on the master side.

Click <Apply>.

[ netDevice - Configuration CIFX_DN_DNM[CIFX DN/DNM]<0>(#1) =EC X
i I0Device:  CIFX DN/DNM Device ID: =
]}! Vendor: Hischer GmbH Vendor ID: BT

Mavigation frea =) Bus Parameters
(3 Settings General
3 Driver
Device Description: CIFX_DN_DNM
netX Driver —
Bus Parameters
Device Assignment
Firmware Download MAC ID:
Licensing o
{23 Configuration e Ea)isl=s
= Bus Parameters Error Handling
Server Parameters [7] Auto Clear
Process Data
Address Table
MAC 1D Table
Quick Connect Table
Master Settings
"
ok [ cancel [ pply ,J[ Help
L
|40 Disconnected O pataset &
25. Select [Configuration]-[MAC ID Tables] tab.
Enter [MAC ID] on the slave side.
Click <OK>.

[ netDevice - Configuration CIFX_DN_DNM[CIFX DN/DNM]<0>(#1) =AACRl X
¥ IO Device:  CIFXDN/DNM Device ID: =
h Vendor: Hilscher GmbH Vendor ID: T

Navigation Area =) MAC ID Table

Device Assignment
Firmware Download
Licensing

{23 Configuration
Bus Parameters
Server Parameters
Process Data
Address Table

= MAC ID Table

Quick Connect Table
Master Settings

& Settings Artivate /| MAG D Device Narme I Vendar
3 Driver SN TSERIES DewiceNat(TH] (EPSH EPSON TSERIES DeviceNet(THY (EFSN SEIKO EPSON CORFGRATION
netX Driver

oK. N [ Cancel

][ heb

R Disconnected @ Dataset &

26. Close the [Configuration] dialog box.

Fieldbus I/O Rev.22
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Setting on slave side

27. Right-click [netDevice]-<<EPSON TSERIES...> icon.
Select [Configuration...].

CIFX_DN_DNM[CIFX DN/DNM]<0=(#1)
\ []

-

EPSOM TSERIES DeviceMet(TM) (EPSN100

Copy
Paste

Configuration... %
Measured Value...

Simulation...
Additional Functions 3
Delete

\ Netwo Syr:nbol\c Name...

28. The [Configuration] dialog box appears.
29. Select [Configuration]-[Connection]-[Poll] tab.
30. Enter the settings of the slave side and click <OK>.

W netDevice - Configuration EPSON TSERIES DeviceNet(TM) (EPSN1001.2ds)[EPSON TSERIES DeviceMet(TM) (EPSN1001.eds)]<1> = | [
o 10 Device: EPSON TSERIES DevicelNet{TM) (EPSN1001.eds) Device ID: 10 =
— Vendor: SEIKO EPSON CORPORATION Vendor ID: 1009 DT

Wavigation firea = Pall connection configuration i
{23 Configuration PR
General gize
3 Connection - )
=» W Connection Path: User Defined Consumption Data \ | 200424023003
Change of state Path description:
Cyclic Produstion
Bit-Strobe Size: 20 Bytes E
Parameter
£3 Device Description Connection Path: User Defined Production Data / ~| 200424013003
Device Path description:
EDS Timing
Production Inhibit Time: 0 ms
Expected Packet Rate: 200 ms
[KI= pisconnected O Data Set
Poll connection configuration
Item State
Consumption Checked
Consumption - Size 20
Consumption - Connection Path User Defined Consumption Data
Production Checked
Production - Size 20
Production - Connection Path User Defined Production Data

31. Close the [Configuration] dialog box.
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Downloading to master board

32. Right-click [netDevice]-<CIFX DN _DNM> icon.
Select [Download].

CIFX_DN_DNM[CIFY DM/DNM]<0=(#1)
n 1
| ;’ Connect
Disconnect
Start Debug Mode

Download
Upload

Cut

Copy
Paste

Network Scan...
Configuration
Measured Value
Simulation

Diagnosis...
Additional Functions J
Delete

Symbolic Name...

By the above step, “Setting on master side” and “Setting on slave side” are
downloaded to the DeviceNet master board.
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Diagnosis

33. Right-click [netDevice]-<CIFX DN _DNM> icon.

Select [Diagnosis...].

Connect
Disconnect

Start Debug Mode

Download

Upload

Cut

Copy

Paste

Network Scan...
Configuration...
Measured Value...
Simulation...

Diagnosis...

Additional Functions r

30

Delete

Symbolic Name...

34. The [Diagnosis] dialog box appears.

Select [Diagnosis]-[General Diagnosis].

Confirm that [Device status]-[Communication] turns to green.

r
b netDevice - Diagnosis CIFX_DMN_DNM[CIFX DN/DNM]<0>(#1)

A 10 Device:

h Vendor:

CIFX DN/DNM
Hilscher GmbH

Device ID: ] B
Vendor ID: 283 DT

Navigation Area =N

‘=3 Diagnosis -

[ J General Diagnosis

Device state
@ Communication

Master Diagnosis
o @ Run [
Bus Diagnesis
Station Diagnosis . pesdy
0 Error

Firmware Diagnosis
‘23 Extended Diagnosis

m

Gonfiguration state

General Diagnosis

Network state
@ Operate
Q) 1de
@ stop
Q Offiine

[Z1 RX_SYSTEM
[Z1 DPM_COMO_SMBX
(3 DPM_COMO_RMBX

(@) Configuration locked

i@ New configuration pending

(23 TLR_TIMER (@ Resetrequired
D can L @ Buson
[CJ DEVNET_FAL W
(21 DEVNET_AP Communication error: |»
(] MARSHALLER (T
atchdog time: 1000
[Z1 PACKET_ROUTER ° "

I E—— Error count: p

|

Apply

1< connected  BL Device @
L

35. Close [Diagnosis] dialog box.

68
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36. Select [File]-[Save].

37. The [Save As] dialog box appears.
Enter [File name] and click <Save>.

Fieldbus I/O Rev.22

R SYCON.net - [Untitled.spj] *

File | View Device Network
0 New =) (|
; & Open... N
M Close
E save 'CIFX Dr
Save g5..|.’\? 1ES Den
Exit

The setting changes are saved.

’ Save As

Savein: | CIFX

v @ & = m-

I Mame
Outdated versions

Quick access

Desktop

m
Libraries

L

This PC

@

Network

Date modified
72272019 316 PM

Type
File folder

Size

File name:

w | | Save

Save as type: Projekt file {*.spj)

~ Cancel
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Exporting the configuration file (.csv) for RC+

38. Right-click [netDevice]-<CIFX DN DNM> icon.
Click [Additional Functions]-[Export]-[CSV...].

" =12 DeviceNet
E:IFX DN*DNMECIFX DN/DNM -[_1) Gateway / Stand-Alone Slave

= CnCnn TECDTEE

i Connect
2 COMX 100X%-DN/DNM
&< NETX 100 DN/DNM

B NETX 500 DN/DNM

B NHST-T100-DN/DNM

Disconnect

Start Debug Mode

Download
NI 100XX-DN/DNM

Upload L !

\ Fieldbus K\J’endor >\ DTM Classx Found /
(i I: Devicelet Master netX DTHM
Copy o -

ndor:  Hischer GmbH
Paste rsion:  V1.1100.5.5605

te: 2008-12-18
Network Scan...

ice:  CIFX DN/DNM
Configuration... e CIFX_DN_DNM

ndor:  Hischer GmbH
Measured Value... rsion:  V2.000
I te: 2008-05-28
Simulation...
Diagnosis...
Additional Functions > Offline Compare...
Delete Online Compare...

Setpoint Value...
Symbolic Name...

3 Service >
\ Network \J’\ew/ LifeList
Set Slave MAC ID
License
Export > CS\..
Print > DBM/nxd... L‘\’

XML...

39. Save the CSV file to the file.
Exported CSV file is used in the next EPSON RC+7.0 Configuration.

Save As x
g

Savein: [ || CIFX Y| @2 @

Date modified Type Size

% Name
EtherNetlP 7/22/2019 3:16 PM  File folder
Quick access

Desktop

™
Libraries

|

This PC

¢

Metwork

File pame: ElherNEtIF!(sv{ v] | Save |

Save as type CSV Files (*.csv) o

Now, the settings by SYCON.net are complete.
Close SYCON.net.

’\(g If the fieldbus master board is not recognized in Windows 8 or Windows 10, refer to
the following section and disable the fast startup function.

4. Troubleshooting
4.4 How to Disable Fast Startup in Windows 10
4.5 How to Disable Fast Startup in Windows 8 or 8.1
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EPSON RC+7.0 Configuration

To use the Fieldbus master board, the Robot system option setting and Fieldbus master
setting should be enabled on the EPSON RC+ 7.0.

N =

b

5.

Select [Setup]-[Option Setting] and display the [Option] dialog box.

Refer to the EPSON RC+ User’s Guide 24. Installing Controller Options and enable
the Fieldbus Master option.

The following message dialog box appears.
EPSOMN RG+ 7.0

Click <OK> and reboot EPSON RC+7.0.
After EPSON RC+7.0 is started, the option setting is enabled.

Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.

Systermn Configuration

[ Startup

=-Gontroller
Gieneral

- Configuration

- Preferences

--Simulator

-Drive Units

- Fobots

JInputs / Outputs
28 Fieldbus Master
- Fieldbus Slave
Remote Contral

-R5232

#-TGP /TP

- Securlty

i Vision

-E-F

-

Figldbuz Master General

Total Input Bytes: 0

Total Output Bytes(

Mone
10

? X

Close

Select [Inputs/Outputs]-[Fieldbus Master]-[General].

6. Set the following items:

Fieldbus I/O Rev.22

[Fieldbus Type:]

[Board Type:]

DeviceNet
Hilscher

[Update Interval:] Update cycle for the DeviceNet master 1/O

System Configuration

- Startup
=-Gontroller

L. General

i+ Configuration

i Preferences

- Bimulator
[-Drive Units

[ Fobots

=-Iny uts # Outputs

Remote Gontrol

& TGP /1P
(- Security
- Yision

Fieldbus Master General

Board Type:

I@I

Update Interval: 1 v ms

Total Input Bytes:

Total Output Bytes(

Import
Canfiguration

Bestore

? x

Cloge

Apply

Click <Import Configuration>.
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Select the configuration file (.csv) for RC+.

Click <Open>.

Import Hilscher Fieldbus Master Configuration x
« v A » ThisPC » Documents » CIFX » v~ O Search CIFX p
Organize v Mew folder =~ T @
~
[ This PC Ca MName Date modified Type 5
¥ 3D Objects DeviceMet File folder
[ Desktop EtherNetlP File folder
) Documents || DeviceNet.csv CSV File
| EtherNetlP.csv CSV File
4 Download
ownloads
J’! Music
&=/ Pictures
B videos
i Win10:x64 EN ()
- Win10x64 JP (D:)
- Win10x64 CS (E:)
- Win10x64CT(F) B
File name: |De\.ricENEt.(s\.f v| Hilscher Config File (*.csv) ~

EPSON RC+ 7.0

The Hilscher configuration file
‘D:¥Users¥0586106¥Documents¥CIFX¥DeviceNet.csv' has been
imported successfully.

Click Apply to use the new configuration.

ok ]

Click <Apply>. Confirm that the following items are displayed.

Confirm that the configuration file (.csv) for RC+ is imported and click <OK>.
X

System Configuration

- Startup
[=-Contraller
- General
- onfiguration
- Preferences
Simulatar
[+ Drive Unitz
[+- Fobots
E-Inputs / Outputs
#- Fieldbus Master
ieldbuz Slave
[+- Remote Gontrol

Fieldbus Master General

Update ]nterval:“ ms

7

CGlose

Apply

Bestore

=-R35232
- ToP /TP Total Input Bytes: 20
[-Security
[#-Wision Total Output Byte=20
Import
Configuration
Total Input Bytes Number of inputs the master controls (Bytes)

Total Output Bytes :
10. Click <Close>.

The following dialog box appears.
The Robot Controller automatically starts rebooting.

EPSON RG+ 7.0

Rebooting Gontroller

Number of outputs the master controls (Bytes)
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2.1.5 Installing DeviceNet Slave Board

Appearance

=

1oNGOIe
- C’

¥aav ads

= Configure Switch

L

“—DeviceNet Connector

O O MS LED: Module status display

» »

The Fieldbus slave board is configured as follows at shipment.

Board Appearance Configuration
CN3
o
o o Z
e @
JMP1
All Open

el

DSW1 DSW2

Fieldbus I/O Rev.22

DSW2

—~mErme| SW1
MNECE | SW2
“EL |SW3
SECE | SW4

All ON

DSWA1

~@Ermo
N e
WECH
~Ie
I
omH
~C
ool

Fixed as above

SWi1
Sw2
SwW3
Sw4
SW5
SW6
SW7
SW8

:98:¢—Status Display LED > Q CZ) NS LED : Network status display

JMP1
IRQ5 |0 O] JP1
IRQ7 |0 0|JP2 &
IRQ10/0 O|JP3 J
IRQ11|0 o|JP4 =
IRQ15/0 0] JP5

12

All Open
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DeviceNet Communication Specifications

ltem

Specification

Name

DeviceNet slave board

Supported Connection

I/0 messaging connection (Polling), Explicit message
connection

DeviceNet communication protocol

Baud Rates 125k /250 k /500 k (bps)
Transfer Distance Max. )
Total Drop Line
Baud Rates | Network | Drop Length
Length
Length
500 k (bps) | 100 m 6 mor under | 39 m or under
250k (bps) | 250 m * 6 m or under | 78 m or under
125 k (bps) | 500 m * 6 morunder | 156 m or under

Cable

5-wire cable dedicated to DeviceNet
(2 wires for signal, 2 wires for power supply, 1 shield wire)

Communications

24 VDC (supplied from a connector)

Power Supply Voltage

Communication

Power Supply Current | Maximum 30 mA
Consumption

Mode Slave

Interface 1 DeviceNet port
Max. Input data size 2048 bits (256 bytes)
Max. Output data size | 2048 bits (256 bytes)

LED Description

* When Thin cable is used for trunk line, the maximum network length is 100 m.

LED state represents the status of the fieldbus board.

LED state NS MS
Communications power supply OFF )
OFF . Device power supply OFF
Disconnected
Link OK . .
ON . Device operating
GRN Online connected
Blinking | Online disconnected Data size error
ON Link error Critical error
RED . s
Blinking | Communication time out Error
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Setting Configure Switch

W Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Working with the power ON is extremely
WARNING hazardous and may result in electrical shock and/or malfunction of equipment.

Set the baud rates between the MAC address of the device and the master by setting the
DeviceNet slave board configure switch.

1. Set the MAC address for DeviceNet slave board by setting the configure switch. Make
sure that the MAC address is different from the other devices in the network. Refer to
the following table for the configuration.

Switch

MAC address sw3 swa sw5 w6 sw7 sw8
(MSB) (LSB)

OFF OFF OFF OFF OFF OFF

OFF OFF OFF OFF OFF ON

OFF OFF OFF OFF ON OFF

W= O

OFF OFF OFF OFF ON ON

OFF OFF OFF OFF OFF OFF

62 ON ON ON ON ON | OFF

63 ON | ON | ON | ON | ON | ON
(at shipment)

2. Set the DeviceNet slave baud rate. Check the master configuration and set the same
baud rate. Refer to the following table for configuration settings.

Baud Rate Switch
sw1 sw2
125 k OFF OFF
250 k OFF ON
500 k ON OFF
Configuration prohibited ON ON

Wiring
DeviceNet connector is a 5-pin open connector. Use the connector attached to the board for
wiring.

Terminal name for each pin

Terminal Number | Terminal Name
1 V-
2 CAN L
3 SHELD
4 CAN H
5 V+

NOTE Prepare the cable for DeviceNet sold in the market as a communication cable.

Install terminating resistors at both ends of the network.
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Installing a Board

/\

W Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Working with the power ON is extremely

WARNING hazardous and may result in electrical shock and/or malfunction of equipment.
Install the board to the dedicated slot on the Robot Controller.
Reference manuals:
RC700 Series Maintenance MANUAL 7.1 Option Board
RC90 Series Maintenance MANUAL 7.1 Option Board
When using RC700-D, please contact the supplier of your region.
Confirmation with EPSON RC+ 7.0
When the DeviceNet slave board is installed to the Controller, it is recognized automatically.
Confirm whether EPSON RC+ 7.0 has recognized the DeviceNet slave board using the
following procedure.
1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.
I System Configuration
+ Startu Inputs # Outputs
S::‘EtLDContrDHer Board
ive Units
— Type Installed Inputs Outputs
Outputz . 7
Fieldbus Slave Standard H
Remate Contral 7 Extended Board 1 ‘es B4-95 B4-95
R5232 Extended Board 2 Mo
TCP /P (2) Extended Board 3 Mo
Conveyar Encoders Extended Board 4 Mo
Security Fieldbus Slave ‘res 512 - VE7 512- 767
Wision Fieldbus Master Mo
@)
2. Select [Inputs / Outputs].
3. Confirm that the following items are displayed in the “Fieldbus Slave”.
Installed :Yes
Inputs :512-767 (default setting)
Outputs  :512-767 (default setting)
4. Select [Fieldbus Slave]-[General].
I Systemn Configuration E‘El
Fieldbus /0 Slave
g:’EtLDEontmller Board
Drive Units
:::“:E?:S; Dutputs Fieldbus Type: DeviceMet
= Fieldbus Slave Fieldbus Slave [D: 63
+- Remate Contral EBaud R ate: 500 Kbps
2523; el 3 "
TCF /1P (4 Input Bytes: 32 w
Eonv?yor Encoders Dutput Bytes: 2 E
Security
Vision % 5)
76 Fieldbus I/0 Rev.22
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5. Confirm that the following items are displayed.

Fieldbus Type : DeviceNet

Fieldbus Slave ID : (Displays the configure switch MAC address)
Baud Rate : (Displays the configure switch baud rate)
Input Bytes : 32 (default setting)

Output Bytes : 32 (default setting)

6. Click <Close>.

Editing of Input / Output Size
You can change the input/output size of DeviceNet slave board if necessary.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.
2. Select [Inputs / Outputs]-[Fieldbus Slave]-[General].

I System Configuration

Figldbus /0 Slave

SPEL Controller Board

Diive Urits
Fobots

Fieldbus Type: DeviceMet
= Inputs # Outputs

Fieldbus Slave ID: B3

Remate Control ﬁy EBlaud R ate: 500 Kbps
R5232

TCP /P Input Bytes: 32 v
Coreeeyor Encoders Output Bytes = 3

Security

Wision

3. Change the settings of [Input Bytes] and [Output Bytes].
In this example, both of them are changed to “20” Bytes.

I System Configuration

] - Fieldbus 1/0 Slave

[# Startup
[# SPEL Controller Board ==

+ Drive Units
& Robots Fieldbus Type: DeviceNet
= Inputs / Outputs

& Fieldbus Slave Fieldous Slave ID; 63
- Remote Control Baud Rate: 500 Kbps
@ R5232
5 TCR P Input Bytes: 20 “

Caonveyor Encoders Output Bytes: 20 V.

[+ Security
[+ Wision

4. Click <Apply>.

5. Click <Close> and the following message dialog box appears.

The Robot Controller automatically starts rebooting.
EPSON RG+ 7.0

Rebooting Gontroller
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NOTE

6. Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.

I System Configuration

Startup Inputs / Dutputs

SPEL Contraller Board
Drrive Units
Fobats

Type Installed Inputs Outputs

Inputs # Dutputs |
Figldbus Slave
Remate Control

f Standard

EdendedBoad]  Yes  64-95 B4 95

R5232 Extended Board 2 Mo
TCF /1P Extended Board 3 Mo
Corweyor Encoders Extended Board 4 Ma
Security | Fieldbus Slave Ves 512767 512767 )
izion Fieldbuiz Master Mo

7. Select [Inputs / Outputs].

8. Confirm that the following items are displayed in “Fieldbus Slave”.

Inputs :512 — (512 + Changed number of input (Bits) )
Outputs :512 — ( 512 + Changed number of output (Bits) )

In this example, Input byte is 20 bytes (160 bits) and 512-671 is displayed in
Inputs.

Also, Output byte is 20 bytes (160 bits) and 512-671 is displayed in Outputs.
9. Click <Close>.

When you change the input/output size of DeviceNet slave board, you need to change
the input/output size of the slave information registered in the Fieldbus master device.

Use the window below to change the input/output size of the slave information

registered in the Fieldbus master device by the applicomIO Console application.

General Gonfiguration | EDS Information  Gennection Genfiguration IOnIine Farameters |

78

v Polling [~ Change Of State
Iput Size @ - 2651 20— Bytes Thput Size 0 - 256) : 3 Eytes
Output Size 0 - 2683 : |20 E Bytes Output Size (0 - 2552 3 Bytes
Poll Rate :  |Every scan  » Heartbeat Rate (48 - 30000) - — ms
[ Strobe [ Cyclic
Tnput Size 0 - 8): —] Bytes Input Size @0 - 258 : — Bytes
Output Size 0 - 255} —] Bytes
EDS Default Values Send Rate (48 - 300003 : — ms
Walues from Device
Name :
Description :

Next >>

Help | oK | Cancel
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Electronic Information File (EDS file)

An EDS file is supplied for DeviceNet slave board network configuration. The file is located
in the following folder where the EPSON RC+ 7.0 is installed.

\EpsonRC70\Fieldbus\DeviceNet
Compatible list of EDS file

Controller File name
RC700 series EPSNO0700.eds
RCO90 series EPSNO0501.eds
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2.1.6 Installing DeviceNet Slave Module

m Make sure that the power is turned OFF before installing/removing any modules
A or connecting/disconnecting any cables. Working with the power ON is
WARNING extremely hazardous and may result in electrical shock and/or malfunction of
equipment.
m Pay attention to the followings in order to prevent the the DeviceNet connecter
from coming off.
A 1. Use the connectors attached to the module.
2. Insert the connectors all the way seated.
CAUTION 3. Fix the cables at proper positions in order not to put a load on the
connectors.
Appearance
NS LED
\
= [ e “ =
- 5
DeviceNet Communication Specifications
Item Specification
Name DeviceNet slave module
Supported Connection | I/O messaging connection (Polling), Explicit message
connection
DeviceNet communication protocol
Baud Rates 125k /250 k / 500 k (bps)
Transfer Distance Max. )
Total Drop Line
Baud Rates | Network | Drop Length
Length
Length
500 k (bps) | 100 m 6 m or under | 39 m or under
250k (bps) | 250 m * 6 m or under | 78 m or under
125 k (bps) | 500 m * 6 morunder | 156 m or under
Cable 5-wire cable dedicated to DeviceNet
(2 wires for signal, 2 wires for power supply, 1 shield wire)
Communications 24 VDC (supplied from a connector)
Power Supply Voltage
Communication
Power Supply Current | Maximum 30 mA
Consumption
Mode Slave
Interface 1 DeviceNet port
Max. Input data size 2048 bits (256 bytes)
Max. Output data size | 2048 bits (256 bytes)
* When Thin cable is used for trunk line, the maximum network length is 100 m.
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LED Description

LED state represents the status of the fieldbus module.

NS: Network Status LED

LED State

Description

Off

Not online / No network power

Green

On-line, one or more connections are established

Flashing Green
(1 Hz)

On-line, no connections established

Red

Critical link failure, fatal event

Flashing Red
(1 Hz)

One or more connections timed-out

Alternating
Red/ Green

Executing self test

MS: Module Status LED

LED State

Description

Off

Not operating

Green

Operating in normal condition

Flashing Green
(1 Hz)

Missing, incorrect or incomplete configuration, device needs
commissioning.

Red

Unrecoverable Fault(s)

Flashing Red
(1 Hz)

Recoverable Fault(s)

Alternating
Red/ Green

Executing self test

Setting Configure Switch

The DeviceNet slave module requires no configurations.

All the DeviceNet communication configurations are set by the development software

(EPSON RC+ 7.0).

Wiring

DeviceNet connector is a 5-pin open connector. Use the connector attached to the module

for wiring.

Terminal name for each pin

Terminal Number Terminal Name Description

1 V- Negative bus supply voltage
(DeviceNet bus power)

2 CAN L CAN low bus line

3 SHELD Cable shield

4 CAN H CAN high bus line

5 Vit Positive bus supply voltage
(DeviceNet bus power)

NOTE

Prepare the cable for DeviceNet sold in the market as a communication cable.

Install terminating resistors at both ends of the network.

Fieldbus I/O Rev.22
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Installing Module

/\

WARNING

W Make sure that the power is turned OFF before installing/removing any modules or
connecting/disconnecting any cables. Working with the power ON is extremely
hazardous and may result in electrical shock and/or malfunction of equipment.

82

Install the module to the dedicated slot on the T/VT series Manipulator.
Reference: Manipulator manual Setup & Operation 17. Fieldbus 1/0

Reference manuals:
T series MAINTENANCE MANUAL 14.6 Fieldbus I/O

T-B series MAINTENANCE MANUAL 14.5 Fieldbus I/O
VT series MAINTENANCE MANUAL 18.7 Fieldbus I/O

Confirmation with EPSON RC+ 7.0

When the DeviceNet slave module is installed to the T/VT series Manipulator, it is
recognized automatically. Confirm whether EPSON RC+ 7.0 has recognized the DeviceNet
module module using the following procedure.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

I System Configuration

Inputs # Outputs

creL
SPEL Controller Board
Drrive Urits
Lol — Type Installed Inpuits Outputs
Inputs / Outputs - —— S
Fieldbus 5lave Standard H Bs 0-23
Remate Contral Extended Board 1 s B4 -95 B4 -35
R5232 Extended Board 2 Mo
TCR/IP (2) Extended Board 3 Mo
Conveyar Encoders Extended Board 4 Mo
Security I Fieldbus Slave ‘Yes 512 - VE7 512-767_|
Wision Fieldbus Master Mo

@)

2. Select [Inputs / Outputs].

3. Confirm that the following items are displayed in the Fieldbus slave.

Installed :Yes
Inputs :512-767 (default setting)
Outputs  :512-767 (default setting)

4. Select [Fieldbus Slave]-[General].

N
[ System Configuration M
[ Startup Fieldbus [/0 Skave
~Gereral
Configuration
Preferences Figldbus Type Device Net
~Simulator
Drive Units MNode Address: 1 -
= Rokots
i GRobot 1 Baud Rate 250 Kbps v
EHInputs /- Qutputs
i 3z
Fieldbus Mastar Input Bytes -
(= Fieldbuz Slave Output Bytes 32 .

- Remote Onntg 7 . %
|RS232

; ®)
j-SeZSr;y o (4)

i Wision
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5. Confirm that the following items are displayed.

Fieldbus Type : DeviceNet

Node Address : Configure switch Node address
Baud Rate : Configure switch baud rate
Input Bytes : 32 (default setting)

Output Bytes : 32 (default setting)

6. Click <Close>.

Editing of Configuration
You can change the configuration of DeviceNet slave module if necessary.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.
2. Select [Inputs / Outputs]-[Fieldbus Slave]-[General].
-
[ System Configuration 7 -
Startup Fieldbus 1/O Slave p—
=-Controller __
-~ General
Configuration § .
Prefarences Fieldbus Type DeviceMet
~Simulatar
Drive Units Node Address 1 -
[~} Robats
& Rokot 1 Baud Rate 250 Khps v
EHnputs /- Qutputs
| [} Fisldbus Master Input Bytes: s -
= Fieldbus 5lave 32
Gererl Qutput Bytes: v
Remote Contral
- RS232
TCR/IP
[+ Security
[ Vision

3. Set the Node address.
Confirm that the Node address is different from the other devices in the network.

4. Set the baud rate.
Check the master configuration and set the same baud rate.

5. Change the settings of [Input Bytes] and [Output Bytes].
6. Click <Apply>.

7. Click <Close> and the following message dialog box appears.
T/VT series Manipulator (Controller) automatically starts rebooting.

EPSON RG+ 7.0

Rebootine Gontroller
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NOTE

8. Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.
I System Configuration
Startup Inputs / Dutputs
SPEL Contraller Board
Drrive Units
Flobots = Type Installed Inputs Outputs
Inputs # Dutputs | L L !
Fieldbus Slave (Bl = - -
Fremote Contral Extended Board 1 Yes E4-95 E4-95
RS232 Ertended Board 2 Mo
TCF /1P Extended Board 3 Mo
Corweyor Encoders Extended Board 4 Ma
Security | Fieldbus Slave Ves 512767 512767 )
izion Fieldbuiz Master Mo

9. Select [Inputs / Outputs].

10. Confirm that the following items are displayed in “Fieldbus Slave”.

Inputs :512 — (512 + Changed number of input (Bits) )
Outputs :512 — ( 512 + Changed number of output (Bits) )

In this example, Input byte is 20 bytes (160 bits) and 512-671 is displayed in Inputs.
Also, Output byte is 20 bytes (160 bits) and 512-671 is displayed in Outputs.

11. Click <Close>.

[007] - EPSON RC620 DeviceNet Slave

General Configuration ] EDS Information  Connection Configuration IOnIine Farameters ]

[ Strobe [ GCyelic

Walues from Device

Hame :
Description :

When you change the input/output size of DeviceNet slave module, you need to change
the input/output size of the slave information registered in the Fieldbus master device.

Use the window below to change the input/output size of the slave information
registered in the Fieldbus master device by the applicomlO Console application.

v Folling [~ Chanee Of State
Input Size @ - 2551 : 20— Bytes Tnput Size {0 - 258} : —] Bytes
Output Size @0 - 2653 : |20 E Bytes Output Size 0 - 265 3 Bytes

Poll Rate :  |Every scan = Heartbeat Rate (48 - 30000} : — m=

Input Size 0 - 8): 3 Bytes Input Size (0 - 2560 : 3 Bytes
Output Size 0 - 268): —] Bytes

EDS Default Values Send Rate (48 - 30000} : E' ms

3

| Mext 3> | Help | ok |

Electronic Information File (EDS file)

An EDS file is supplied for DeviceNet slave module network configuration. The file is
located in the following folder where the EPSON RC+ 7.0 is installed.

\EpsonRC70\Fieldbus\DeviceNet

Compatible list of EDS file
Controller File name
T/VT series EPSN1001.eds
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2.2 PROFIBUS-DP

/N

WARNING

B Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Installing/removing any boards or
connecting/disconnecting any cables with the power ON is extremely hazardous

and may result in electric shock and/or malfunction of equipment.

Fieldbus I/O Rev.22

2.2.1 How to Setup a PROFIBUS DP Network
The following is a basic procedure for setting up a PROFIBUS DP network:

1.

Choose station layout and pathway in your network.
For details, refer to the following section 2.2.2 PROFIBUS DP Network Construction.

Choose the baud rate.

Choose the baud rate based on the network length. Select the fastest baud rate
allowed for the length. Increasing network load due to slow baud rate may cause
trouble including communication failure.

Lay cables.
For details, refer to the following section 2.2.2 PROFIBUS DP Network Construction.

Configure stations.
For details, refer to respective manuals of your desired stations.

Turn ON the stations.

Install the PROFIBUS-DP board into the Controller.
When installing the PROFIBUS-DP master board

Refer to 2.2.3 Installing PROFIBUS-DP Master Board Manufactured by molex.
When installing the PROFIBUS-DP salve board

Refer to 2.2.4 Installing PROFIBUS-DP Slave Board.

Operate the PROFIBUS DP network.

2.2.2 PROFIBUS DP Network Construction

Network Configuration
PROFIBUS DP network is configured as shown in the following figure.

Network

Terminating Cable
Resistor ON / \ / \ Terminating
| Slave | | Slave | | Slave | | Slave | | Slave | /Resistor ON
Terminating < Repeater
Resisor ON~ /™ N\ /= N/~ N/ \ Terminating
| Slave | | Slave | | Slave | Slave | | Slave | Resistor ON
85
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Station

There are four types of stations (devices):
Master :Controls a network and gathers its slaves.

Slave :External I/O and other devices/
Slave outputs data as a response to a master’s output order and informs
the master of its input status.

Repeater :Repeater is necessary for a network with more than 32 slaves to separate
network segments.

Configurator  :Used only for network installation. It configures a scan list of the slaves
on the master device.

You can install masters anywhere in the network. You can connect up to 126 stations

including server and repeater in the network. However, it is recommended to keep one

device for the engineering device.

Network Cable

The PROFIBUS cable can be used as a network cable. There are four types (A, B, C, and
D) of PROFIBUS cables. Normally, cable type A is used for PROFIBUS DP network.
The cable type A specifications are shown in the table below.

Item Specification
Impedance 135 to 165 Q
Capacity <30 pf/m
Loop resistance 110 Q/km
Wire diameter 0.64 mm
Core cross-section > 0.34 mm?2

It is recommended to use a 9-pin D-Sub connector for protecting rating IP 20. For IP
65/67, M12 connector (IEC 947-5-2 compliant), Han-Bird connector (DESINA

compliant), and Siemens hybrid connector are available.

Pin assignment (9-pin D-Sub)

Pin No. Signal Assignment
1 Shield Shield / Protective ground
2 M24 Ground of output voltage (24 V)
3 RxD/TxD-P Data line B
4 CNTR-P Repeater control signal (directional control)
5 DGND Communications power supply (5 V)
6 VP Supply voltage to terminating resistor (P5V)
7 P24 Output voltage (24 V)
8 RxD/TxD-N Data line A
9 CNTR-N Repeater control signal (directional control)

Use pins 2 and 7 for connecting a maintenance device without any power supply.
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The following figure illustrates wiring sample.

Station 1 Station 2
RxD/TXD-P (3) O <—H A—> O (3) RxD/TXD-P
DGND (5) O O (5) DGND
VP (6) O O(®.)VvP
RxD/TxD-N (8) O (O (8) RxD/TxD-N
?\Tyeld?

Protective Ground Protective Ground

PROFIBUS cables are produced by a variety of manufacturers.
For details of the PROFIBUS cables, see PROFIBUS International’s website

(http://www.profibus.com/).

Terminating Resistor

To reduce reflections of communication signal, terminating resistors should be attached on

both ends of each segment. Attach the terminating resistor as shown below.

VP (6)
390 Q

RxD/TxD-P (3)
220 Q)

Data Line B

DataLineA__{ pD/TxD-N (8)

390 Q
DGND (5)

Some commercially available PROFIBUS 9-pin D-Sub connectors have functions of

terminating resistor and they can enable/disable the terminating resistors.

Woodhead MA9D00-32)

(Example:

Molded terminating resistors with connector that can be attached to environment-resistant

M12 connector are also available.

Fieldbus I/O Rev.22
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Baud Rate and Maximum Cable Length

Available baud rates are 9.6 kbps, 19.2 kbps, 93.75 kbps, 187.5 kbps, 500 kbps, 1500 kbps,
3 Mbps, 6 Mbps, and 12 Mbps.

PROFIBUS DP requires approximately 1ms at 12 Mbps for transmission of 512 bits input
data and 512 bits output data distributed over 32 stations. The following figure shows
typical PROFIBUS DP transmission times depending on the number of stations and baud

rate.
A
g 18-
» —
‘g 14+
o 7 500 kbps
=l 10
3 4
= 7 1.5 Mbps
2 ©Mbp
T2 12 Mbps
| I I » Number of Slaves
2 10 20 30

The maximum cable length is restricted by the baud rate.

Baud Rate Maximum Cable Length
12 Mbps 100 m
6 Mbps 100 m
3 Mbps 100 m
1500 kbps 200 m
500 kbps 400 m
187.5 kbps 1000 m
93.75 kbps 1200 m
19.2 kbps 1200 m
9.6 kbps 1200 m

Multi-Master Configuration
PROFIBUS DP allows you to install multiple masters in a single physical network.

All slave devices in the network can be accessed by different masters. Only one master on
the network can be used for device configuration.
The following figure illustrates the communication procedure for a multi-master
configuration.

Token-passing Procedure

----7{ Master 1 Master 2 Master 3 [ :

i\ l Master-slave communication

Slave Slave Slave Slave Slave Slave Slave

Fieldbus I/O Rev.22



2. Installation

When the master receives the logic token, it inquires data from its slaves. After all
communications are completed, the master passes the token to another master. In this way,
the master can only communicate with its slaves while it is holding the token. The slaves
respond to only the inquiry from the master. No slave can output any messages.

Modification and Installation of Communication Cables

The following procedure explains how to modify and install a Woodhead 9-pin D-Sub
connector (MA9D00-32).

Follow the steps described below to modify communication cables and connect them to the
connector.

A

CAUTION

B Be careful not to injure your hands or fingers on any sharp blades or tools used
to modify the cable.

Use appropriate blades and/or other tools to modify the cable. Using
inappropriate blades and/or other tools may result in bodily injury and/or
equipment damage.

1. Strip approx. 47.5 mm of the cable covering with extra Approx. 47.5 mm
care so that you do not scratch on braided shield

underneath.
Do not strip the cable covering more than necessary.
Excess stripping may cause short-circuit and/or make
the cable more sensitive to noise.

2. Carefully expand meshes of the braided shield and fold
back the shield over the cable covering. Cut off the

shield at approx. 10 mm from the stripped side of the
cable covering.
3. Strip the covering of the signal wire as shown in the 40 mm 7.5 mm

figure. i

4. Insert the signal wires into the terminal block on the connector and secure the signal
wires. Carefully connect the same signal wire to the same terminal on both ends.
To prevent faulty wiring, make a rule of connection. For instance, connect the green
signal wire to the A1/A2 terminal and the red signal wire to the B1/B2 terminal.
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2.2.3 Installing PROFIBUS-DP Master Board Manufactured by molex

Appearance

Part names and functions of the PROFIBUS-DP master board manufactured by molex are
shown in the following figure. For details on the status display LEDs, refer to 4. Trouble
shooting in this manual.

P

CU-DPIO

4-pin Terminal

Q< Watchdog Port —>

(Do not use this port.)

OO<€— Status Display LED (2) ™

]

00<

s

PROFIBUS-DP Port —>

LED (2) —>

Jumper Pin for Board Address Setting

JP1 D
\ CoC1C2

[

(Unused)
—— RJ45 Connector —>

(Unused)

H [
Specifications
Item Specification

Part Number PROFIBUS-DP master board manufactured by molex
Modes Master
Baud Rates 9.6, 19.2,93.75, 187.5, 500, 1500, 3000, 6000, 12000 kbps
Interface 1 PROFIBUS port (EN 50 170)
Output Current Capacity | Maximum 150mA
Supported Devices All DP Devices
Maximum Stations 126 (32 per segment)
GDS Support Yes
PROFIBUS DP Class 1 | Yes
PROFIBUS DP Class 2 | Yes
Max. Input Data Size 1024 bits (128 bytes)
Max. Output Data Size 1024 bits (128 bytes)

Automatic Detection

Yes. Devices can be detected automatically.

90
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Modes

PROFIBUS-DP master board manufactured by molex has two motion modes; Master mode
and Slave mode. However, do not select the Slave mode.

Master Mode

There are two types of PROFIBUS DP master: DPM1 and DPM2. DPM1 (DP Master Class
1) gathers and controls all stations in one PROFIBUS DP network. DPM2 (DP master Class
2) operates network configurations, network maintenance, and diagnosis.

PROFIBUS DP master can control up to 126 stations (max. 128 bytes) in one network.

PLC is typically configured as a master and controls all devices in factory automation
system, but EPSON RC+ is also capable of being a master.

PROFIBUS DP network configuration is specified by the configuration management
software. This software is normally provided by a master device manufacturer. The
configuration management software determines parameters for each slave device via an
Electronic Data Sheet (GSD).

The connection type is token passing procedure and master-slave communication. The
token passing procedure is applied to the PROFIBUS DP network with more than two
master devices to transfer network control between masters. The master-slave
communication is applied to the communication between the master device with network
control and its slave devices.

Available baud rates are 9.6 kbps, 19.2 kbps, 93.75 kbps, 187.5 kbps, 500 kbps, 1500 kbps,
3 Mbps, 6 Mbps, and 12 Mbps.

For the instruction of configuration, refer to the section Master Mode.
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Installing Software

Before installing the PROFIBUS-DP master board manufactured by molex to the PC with
EPSON RC+ 7.0 installed, you must install the applicomlO Console application and drivers

according to the type of board you are using.

1. Insert the applicomlO Console CD-ROM to the PC with EPSON RC+ 7.0 installed.

2. The following dialog box appears. Select “Run setup.exe”.

=1 AutoPlay [E=B(E=R =<=

DVD RW Drive (D)
applicomIO_V4.2
[] Always do this for software and games:

Install or run program from your media

Run setup.exe :
Published by woodhead software & electron..

General options

Open folder to view files
‘ using Windows Explorer

View more AutoPlay options in Control Panel

3. The [Summary] dialog box appears. Select “Product Installation”.
s molex
ummary o compary >3t o zin
What's New?
Internet Site
Browse Contents
Contact us
Acrobat Reader
" exit e T L s T
4. The [Installation] dialog box appears. Select “applicomlO”.

molex

one company » a world of innovation

|Installation

% applicomlO®

Tor the following 32 and 64-bit systems: Windows XP, Windows Server
2003, Windows Server 2008, Windows 7. Windows 8, Windaws 10,
Windows Server 2012 (64-bit only for this last operating system).

QuickStart Documentation

BradCommunication™ is a trademark of Molex, Inc.
-
!x"-" pyright @ Molex, Integrated Praducts Division. Al rights reserved

Al auw p roducts ar trademarks are the property of their respective owners
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If the Microsoft. NET Framework 4.0 is not installed, following dialog box appears.

Click <Install>.

applicomlO - InstallShield Wizard

4
to begin installing these requirements.

applicomIO requires the following items to be installed on your computer. Click Install

Status  Requirement
Pending Microsoft .NET Framework 4.0 Full

=

The applicomlO Console application installer starts up and the [Welcome to the

InstallShield Wizard for applicomlO] dialog box appears

Click <Next>.

e ‘
1) applicomlO - InstallShield Wizard =]

Welcome to the InstallShield Wizard for
applicomI0o

The InstallShield(R) Wizard will install applicomIO on your
computer, To continue, dick Mext.

WARNMING: This program is protected by copyright law and
international treaties.

/A

b

The [License Agreement] dialog box appears.

Read the software license agreement and click <Nex

—_— —
8] applicomiO - InstallShield Wizard [
License Agreement
Flease read the following license agreement carefully. o
Software License Agreement -

Please review the following terms and conditions
carefully before installation. By installing this
package, wyou indicate your acceptance of such terms and
conditions.

License and Terms
Woodhead Software & Electronics (WSE) grants you a
license to:

PRy g S

ceept the terms in the license agreement:

(71 I do not accept the terms in the license agreement

InstaliShield /A

< B3 [ Next > ] [ Cancel

@]
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8.

The [Customer Information] dialog box appears. Register the user information.

Enter the User Name and Organization.

£l applicomlO - InstallShield Wizard ==
Customer Information
Please enter your information. o
User Name: /
| —
Qrganization:
Instalishield
[ < Back ][ Mext > ] [ Cancel
\

The [Destination Folder] dialog box appears.
Specify the installation folder for the applicomlIO console application.
The default specifies here:

C:\Program Files(x86)\BradCommunications\applicomlO\4.2

If you agree to the default installation folder, click <Next>.
ﬁ applicomIO - InstallShield Wizard @

Destination Folder
Click Next to install to this folder, or click Change to install to a different )
folder.

[::7 Install applicomIO to:

C:¥Program Files (x86)¥BradCommunications¥applicomIO¥4.2¥

InstallShield

= Eﬁ" Next > H [ Cancel ]

10. The [Ready to Install the Program] dialog box appears.

94

Click <Install>.

ﬁ applicomlO - InstallShield Wizard

=

If you want to review or change any of your installation settings, dick Badk. Click Cancel to
exit the wizard.

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

InstalShield

i Cancel
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11.

12.

13.

Fieldbus I/0 Rev.22

Installation of applicomlO Console application starts.

After the installation completes, the [InstallShield Wizard Completed] dialog box
appears.

91ick<Finish>.

~ LA N
) applicomlO - InstallShield Wizard [

InstallShield Wizard Completed

The Installshield Wizard has successfully installed applicomIO.
Click Finish to exit the wizard.

< Bai Finish Cancel

L

The message prompting you to reboot your PC appears.
Select <Yes> and reboot the PC.
rﬁ applicomlO Installer Information [E=e=)

changes made to applicomIO to take effect. Click Yes

@ You must restart your system for the configuration
" to restart now or No if you plan to restart later.

b

Refer to the next section /nstalling a Board and install the PROFIBUS-DP master
board manufactured by molex.
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Installing a Board

/N

WARNING

B Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Working with the power ON is extremely
hazardous and may result in electrical shock and/or malfunction of equipment.

96

1. Configure the board address dip switch (JP1) on PROFIBUS-DP master board
manufactured by molex.
You can install one Fieldbus master board to the PC with EPSON RC+ 7.0 installed.
The board number should be “1”.
Refer to the following table for JP1 configuration.

Switch co C1 co
1 OFF OFF OFF

Board No.

2. Install the PROFIBUS-DP master board manufactured by molex to the PCI bus of the
PC with EPSON RC+ 7.0 installed. Installation methods of the PROFIBUS-DP
master board manufactured by molex to the PCI bus and how to open the cover differ
depending on the type of PC. Refer to the manuals of each PC on how to install the
board to the PCI bus.

3. Connect the PROFIBUS-DP master board manufactured by molex with the
PROFIBUS-DP network.

4. Start up the PC.

5. Open the [applicomlO Console] installation folder and start the [applicomIO Console]
application.
Following is specified for [applicomlO Console] installation folder as default.
C:\Program Files(x86)\BradCommunications\applicomlO\4.1

d

conzoleioexe

6. The [Add New Board] dialog box appears. Add the PROFIBUS-DP master board
manufactured by molex.
Click <Add Board>.

a applicomIOR console

File Deszcription Toale 2

u {0l e 2|

:Q DAServer parameters
:Q OPG server parameters

B8] Blsls|

| @ Mot available.
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7. The [Add New Board] dialog box appears.
Confirm that “PCU-DP2I0” is displayed in [Board to Add]-[Board Type] and click

<OK>.
Add New Board n
Board &
Bo Informations
Board T} PCU-DF2I0 o A PCU-DP2I0 board comectly detected.
Description © -
escription 1 Profibus channel 12 Mb Press Ok to add this one in your configuration.

PC104/15A Board Parameters
DPRAM Base Address : D4000

Flease start the Console as Administrator
to be able to set this value.

... Diagnostic and Manual Corfiguration » i

If the board cannot be detected, the following dialog box appears. Make sure that the
board is correctly inserted.

Add New Board

Board 1 l
Board to Add Infor mations
Board Type : ABSENT & Mo board 1 was detected.
Description Press the " Diagnostic and Manual Gonfiguration® button to have mare

infarmation ar ta manually configure this ane.

PC104/15A Board Parameters
DPR&M Baze Address :

T OEERRETIE A MARUAT

Ok | Cancel | Help |

NOTE  When a PCI interface board is not detected or a similar problem occurs, refer to the
(= followings to disable the PCI Express Native setting.
4. Troubleshooting
4.6 Disabling the PCI Express Native Setting
8. When you finish adding the PROFIBUS-DP master board manufactured by molex to
the applicomlO Console application, reboot the PC.

8-1 Close the applicomlO Console application.
When closing the applicomlO Console application, the following message

box appears. Click <Yes>.

Mo Cancel

8-2  The following dialog box appears. Click <OK>.

applicomIOR Gonsole

-
1 ) Yfou have to restart the PG in order to your new configuration takes effect on the applicomIOs driver.

8-3  Reboot the Windows.
9. After the PC is rebooted, refer to the next section Master Mode and continue the step.
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Master Mode

Check that the PROFIBUS-DP master board manufactured by molex is connected to

the PROFIBUS-DP network.

Start the “applicomIO Console” application.
& applicoml0 2.4

File Edit Wiew Favorites Tools  Help

J J L@ /I__\J Search = Folders v

=]

Address |5 DiyDocuments and Settingsiall Users|DeskroplapplicomIo 2.4

v

- A I Consale

File and Folder Tasks ' Tools Shorkcut
1 ZFKB

(=) Make a new Folder

&3 Publish this folder ta = Help Initialization
the Web Shortout Shortout
ld Share this Folder b e Z KB 2KB
‘= Quick Start with applicomIO "l"E ‘Wersion Information
solution Sharkcut
Adobe| Shorbout ZKE

Other Places

v

X]

(&

Go

The [applicomIOR console] dialog box appears. Register the device information

(GSD file) that is necessary for the network setup.

a applicomIOR console

File  Description Library Metwork  Protocol Tools ltems 7

EBX

H g == 0| oo 2] g 87 E| ¥
_— |- #) PROFIEUS Master - Station: 000 - 95 kbit/s
P ﬂ

[Mone] Local DP Slave

- Description (COMNFIG01)
= Eoards configuration
= B8 Board 1:

—_

N

~
I

= EI Equipment Available
¥ a applicom international

¢ Brad Harrizon
+- g8 SEIKO E PORATION n
-8 557 (5)

@ E quipment Library % Metwark. Detection

|*

<

Loading description files complete
Loading configuration files
Loading configuration files complete

& [ [

B Output Message Yiew

Ready Configured boards state :

Select [Protocol].
Select the [Equipment Library] tab.
Click <Add>.
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7. The [GSD Management] dialog box appears. Register the GSD file that is supplied
from the device manufacturer in the Robot system.

Click <Next>.

GSD

This Wizard allows you to add G50 files

8. Following dialog box appears. Specify the folder in which the GSD file is stored.
Select <Add all the GSD from the Directory>.

Select the Location of the GSD File(s) -

() Add Fiefs)
| ® Add all the GSD from a Directory |

Directory or File Name :

| E:\Figldbus_for RC7.0\PROFIBUS

e G5O files usable in the configuration console must be registered in the devices library.
lect the location of the file(s) to insert and click on Next button.

(10)
!

| <Back [ Net> || cancel

9. Click <Browse>.

10. Click <Next>.
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11. The following dialog box appears. Confirm the retrieved device information.

File Name Status Device Name Revision Manufac)

€9 EPSBODSEgsd Replaced EPSON RC30 PROFIBUS-DP Slave  Ver20  SEIKD E|
€ EPSNOEDG gsd Replaced EPSON RC700 PROFIEUS-DP Slave  Ver.1.0  SEIKO E|

L4

Pameﬂ of "Renamed" files can be modfied by pressing F2 key. Click then

n Mext button to peform actions describegin the status column. View Selected File

—_
| cBack |

12. Click <Next>.

13. The following dialog box appears. Click <Finish> to complete the GSD file
registration.

Click on Finish to add the G5D.
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14. Configure the PROFIBUS-DP master.

Select “Protocol” and then select [Description]-[Properties] from the applicomIOR
console menu.

Description  Library Network Protocol Tools ltems I

ﬁygddsoard Ins r £ B = = 99
% = Profibus, Master -Station: 001 - 9.6 kbits/'s
Ctrl+C Eﬂ [Mene] Local DP Slave

Delete Board Del

Ctrl+V

=

28 Bes

15. The [Channel Properties] dialog box appears.
Select “Profibus, Master/Slave” and click <OK>.

Ghannel Properties

— Available Protocols

| Protocal | Manutacturer /\/ \ |
Mo

Profibuz-DP

AN
— |

16. Select [Protocol]-[Properties]-[ Configuration] from the applicomIOR console menu.

File Description Library Metwork | Protocol Tools  |tems 7
U & %8 PEO [OE Colpse/brpand |2 = 22|
_— [ Duplicate Ctrl+D  fibus, Master -Station: 001 - 9.6 kbits/s
o 2 & H Delete pel  [Mene] Local DP Slave
9--@ Description (ConfigD1) Export Item(s)
=42} Boards configuration Import ltern(s)
5. B¥ Board 1: PCU-DP2I0
. - T o o
:Q OPC server parameters 42 Start Console Diagnostic Diagnostic
. Stop Console Diagnostic
i= Optiops...

08 Bs%s
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17. The [Profibus Master] dialog box appears.

Set Baud Rate for the PROFIBU-DP network, the master address (Profibus Address
of this Station), and Highest Station Address in the network.

General Configuration | TTR Corfiguration

Name: Valug  Unit

Ll Baud Rate 96 kbits/s
= T5 : Profibus Address of this Station 1
= HS5A : Highest Station Address 126

Parameter
Description -

Profibus transmission speed of the applicom master. This must
be idertical to the equipment speed. The baud rate range
depends on the profile (DF or univers; d board type.

~

o< || concel || beb

When the PROFIBUS-DP master setting is completed, click <OK>.
18. Select the [Network Detection] tab.

File Description Library Network Protocol Tools ltems 7

Hen o0 0o |8 Bm +3 = 20

_— | 5 Profibus, Master -Station: 001 - 9.6 kbits/s
= ... [l® [None] Local DP Slave
Hy B 2 &
=B Description (Confighl)
Eg Boards configuration
=-E8 Board 1:  PCU-DP2IO

IS8 D otocol (Profibus): Profibus, Master/Slave
,& OPC server parameters

(19)

o & B o

=
| Read Network Configuration i

(18)

7

B3 Equipmert Libraryl R Network Detection ||

Scanning network...
Scanning network complete

B Dutput Message View |

Show or hide the toolbar | Configured boards state :

Bl [ [ [ [ [ [ [
19. Click the <Read Network Configuration>.

20. The following message box appears. Click <Yes>.

o Do you want te initalize the board?
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21. The [Profibus Master] dialog box appears.

Set Baud Rate for the PROFIBU-DP network, the master address (Profibus Address
of this Station), and Highest Station Address in the network.

Click <OK>.

General Configuration | TTR Corfiguration

MName Value  Unit
Lgl Baud Rate 96  kbits/s
= T5 : Profibus Address of this Station 1

= HSA : Highest Station Address 126

Parameter

Description :

be identical to the equipment speed. The baud rate range
depends on the profile (DP or universal) and board type.

Profibus transmission speed of the applicom master. This must

22. The [Network Detection] dialog box appears and starts scanning the device
information on the Fieldbus.

@

Scanning netwoark. ..

LCancel

23. The list of detected devices is displayed in the [Network Detection] panel.

Fieldbus I/0 Rev.22

File

Description  Library Metwork Protocol Tools Items 7

=B Description (ConfigD1)

-3, Boards configuration
.58 Board 1:  PCU-DP2IO
-1 Protocol (Profibus): Profibus, Master/Slave
::? OPC server parameters

B station: 005 Dp:ndE1d

_a Equipment Library| % Metwork Detection

e xzP==0@0@Oe | 8 38 3 = 22
Profibus, Master -Station: 001 - 19.2 kbits/s
Ey 2 & ... [None] Local DP Slave
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24. Select a device you want to register as slave.

File Description Library Metwork Protocel Tools [tems 2

HE % er=20 @O0

g 23 8 = 29

= | &-#8 Profibus, Master -Station: 001 - 19.2 kbits/s
— 2 & L[ [None] Local DP Slave
E--w Description (Config1)
E| 2B Boards configuration
. ©-B® Board 1: PCU-DP2IO
EE? Protecol (Profibus): Profibus, Master/Slave

:Q OPC s, arameters
e

] Station: D05 Dp:(xD&1d

B3 Equipment Libraw| R Metwork Detection

Scanning network... ~
Secanning network complete

D Output Message View |

Ready |

Configured boards state : ’1_ ’_ ’_ ’_ ’_ ’_ ’_ ’_ ’W |m
25. Click <Insert in Configuration>.

26. The following dialog box appears.

The device name is displayed in the title of the dialog box.
[002] fIEPSON RC700 PROFIBUS-DP Slave
\
General Configuration |GED Information | Modud A uration|
Identification
Eduipme nt 00z -
E\:ink @Agtive
Station : 00z 7
Parameters
Watchdog Control (0-255) 50 x 100 ms
Data Format Big Endian (Motarola) ¥
Description
~
-
<< Previous ‘ I Mext >3 I Help ] l QK I [ Cancel
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27. Select [Modules Configuration] tab. Connections Parameters appear to communicate

NOTE

28.

Fieldbus I/O Rev.22

with the slave device.
- Displayed items are different depending on the slave device.
- Displayed Connections Parameters are information that is set on the Fieldbus

master board.
Make sure that the information matches with that of the slave device.
[002] - EPSON RC700 PROFIBUS-DP Slave lél
‘Gener’al Configuration |GSD Infurmatiur“ Modules Configuration “
Informations
Input Size (0-244) 3z Bytes Module Count (1%4 4
Output Size (0-244) : 32 Eytes
Data Size (1-468) 64 Bytes

Available Module(s) Input Output Configuration -

41 Bvie In 1 0 El

%2 Bytes In 20 1" Add

%23 Bytes In 3 0 12

4 Bytes In 4 0 13 i

LSRN = WP e - aa

Configured Module(s) Input Output Configuration E——
16 Bytes Out ol 16 2F

¥16 Bytes Out [l 186 2F Wove Up
%216 Bytes In 16 0 1F

216 Bytes In 160 1F jove Dawrn
<< Previous Help ] [ QK ] [ Cancel|

Connections Parameters that are set for the Fieldbus master board and information

of the slave device need to be matched.

Communication with the slave device is not performed if they do not match. Change

the information of either Connections Parameters or Fieldbus master board.
Please consult with the slave device manufacturer if the information is unclear.

Click <OK> to complete the registration.
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29. Check the communication status with each slave devices.
Click <Diagnostic>.

] applicomIOR console E=1 .X
File Description Library Network Protocol Tools Items 2
8 BE

i B0 B2 ®
=B Description (CONFIGO1)

[002] Station: 002 EPSON RC700 PROFIBUS-DP Slave

[None] Local DP Slave|

E ) Boards configuration
=] Board 1: PCI-DPIO

i..di” Protocol (Profibus): Profibus,
+@ OPC server parameters
< 1 | »

R s
- Network Detection
i...{8 Station :2 Id :0x0E06

£ Equipment Library | @ Metwork Detection

Scanning network...
Scanning network complete

-
B Output Message View

Mﬁeady

LW

The [Diagnostic Board] dialog box is displayed.

%% Diagnostic Board : 1

Diagnostic ?

Plwe 2

Channel 0: PROFIBUS

(- SIave N2 —>DP
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If it cannot communicate with the slave device, the following dialog box appears.

Connections Parameters for the Fieldbus master board and information of the slave
device may not be matched.
| piagnostic 2

Llw B

Slave N°2 —>DF}

Connections Parameters for the Fieldbus master board can be checked by the
following procedure.

First, select the slave device which is registered to the Fieldbus master board.

Then, click the left mouse button and select <Properties>.

] applicomIOR console = X
File Description Library Network Protocol Tools Items ?
BB EY Wa = 0 EEe A\

= [ A PROFIBUS Master - Station: 000 - 12 Mbit/s
B B &
=B Description (CONFIGO1)
=2, Boards configuration
i ©)-H# Board 1:  PCI-DPIO
# Protocol (Profibus): Profibus,
i..3® OPC server parameters
< | I I »

R s

[002] Station: 002 LEPSON BCZ00 DEOETRIIC DD Cloye
[None] Local DP Sl

= Papicate TR

B Delete Supp '
.E Properties Space

.8 Station :2 Id :0x0E06

£ Equipment Librawy | @8 Metwork Detection

Scanning netwark.. -
Scanning netwark complete

O Output Message View

Feady
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The property information of selected slave device is displayed.

[002] - EPSON RC700 PROFIBUS-DP Slave
General Configuration ‘GSD Informatian | Modules Cnnfigumtinnl
Ide ntification
Equipment : ooz -
[¥] Link. V] Active
Station ooz n
Parameters
Watchdog Gontral (0-255) 50 x 100 ms
Data Format Big Endian (Motorols)  +
Description
-
<< Previous [ MNext »» ] I Help I [ Ok l I Cancel

Select the [Connection Configuration] tab.

[002] - EPSON RC700 PROFIBUS-DP Slave

‘ General Configuration |GSD Information ‘ Modules Gonfiguration

Informations

Connections Parameters appear to communicate with the slave device.

Input Size (0-244) : 32 Bytes Madule Count (1-4) 4
Output Size (0-244) : 32 Bytes
Data Size (1-488) 64 Bytes
Awailable Modulels) Input Output Gonfiguration =
ki1 Byte In 0 0 E|
%2 Bytes In 2 0 " Add
%3 Bytes In 3 ol 12
%24 Bytes In 4 0 13
LSRN N N e ~ i
Configured Module(s) Input Output Configuration Remove
916 Bytes Out ol 16 2F
9216 Bytes Out 0 16 2F WMove Up
%16 Bytes In 16 0 1F
%216 Bytes In 160 1F Mave Down
<< Previous [ MNext »» ] I Help I [ 0K J I Cancel I

30. Select [File]-[Download in Flash] from the applicomIOR console menu. Register the
configuration to the Fieldbus master board.

NOTE

108

El

applicomlO® console

_— )

File Description
LConfiguration Manager...
Ctrl+S

& List and Print...

3
?- Download Firmware...

Eraze Flash Memories

Export L4
Import L4
Preferences L3

Exit

Library Metwork Protocol

| = %us Master/Slave

Tools  ltems

7

E

2

E’?Et}

Station: 004 Dp:x0Bla

.

=5 Profibus, Master -Station: 001 - 19.2 kbits/s

=

[002] Station: 002 EPSON RCT00 PROFIBUS-DP Slave
[Mone] Local DP Slave

board.

Make sure that the flash memory of the Fieldbus master board stores the
configuration; otherwise, the Fieldbus master board cannot correctly function.
Also, you cannot control it from EPSON RC+7.0.

If you changed the configuration, select [File]-[Download in Flash] from the
applicomIOR console menu and register the configuration to the Fieldbus master
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2. Installation

31. After a few seconds, the display of “Configured boards state” on the status bar turns

32.
33.

NOTE

Fieldbus I/0 Rev.22

to green.

File Description Library MNetwork Protocol Tools Items ?

(== R =l = |i=]E

H 23 8

=71 Profibus, Master -Station: 001 - 19.2 kbits/s

e 2R i

[002] Station: 002 EPSON RC700 PROFIBUS-DP Slave
-.[® [None] Local DP Slave

=B Description (Config1)

Bg Boards configuration

. 5-BP Board 1: PCU-DP2I0
: gff Protocel (Profibus): Profibus, Master/Slave
:Q OPC server parameters

W B oss

Station: 004 Dp:(xD61a
[ Station: 005 Dp:(s061d

_@ E quiprent Library| % Metwark Detection

Seanning network...
Scanning networkc complete

B Output Message View |

Now, the Fieldbus master board is ready to operate in the master mode.

Close the “applicomlO console” application.

Configured boards state :

Refer to the section EPSON RC+7.0 Configuration and continue the step.

If the fieldbus master board is not recognized in Windows 8 or Windows 10, refer to

the following section and disable the fast startup function.

4. Troubleshooting

4.4 How to Disable Fast Startup in Windows 10
4.5 How to Disable Fast Startup in Windows 8 or 8.1
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EPSON RC+7.0 Configuration

To use the Fieldbus master board, the Robot system option setting and Fieldbus master
setting should be enabled on EPSON RC+ 7.0.

1. Select [Setup]-[Option Setting] and display the [Option] dialog box.

2. Refer to EPSON RC+ User’s Guide: 24. Installing Controller Options and enable the
Fieldbus Master option.

3. The following message dialog box appears.
EPSON RC+ 7.0

Changes will take affect during the next session.

Click <OK> and reboot EPSON RC+7.0.
After EPSON RC+7.0 is started, the option setting is enabled.

4. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

System Configuration ? pet

@-Startup Fieldbus Master General

-Contraller Olose

--Gieneral

- Configuration

- Preferences

-~ Simulator Eieldbus Type:
Drive Units

- Robots

5-Inputs / Outputs HMone
2. Fieldbus Mast
.

laves

ieldbus Slave
- Remote Control Total Ihput Bytes: 0
-R5232
TGP /TP Total Output Bytes 0
-Part Feeders
[#]-Security

- Vigion

5. Select [Inputs/Outputs]-[Fieldbus Master]-[General].

6. Set the following items:
[Fieldbus Type:] PROFIBUS-DP
[Board Type:] Molex
[Update Interval:] Update cycle for the PROFIBUS-DP master 1/O

System Configuration 7 X

-Startup Fieldbus Master General

E| Contraller Gloze
-Gieneral

- Configuration
- Preferences Apply

-~ Simulator | Eieldbus Type: | PROFIEUS-DP v||
i Drive Unitz

#- Robat:
—j--Inpu?sSf Outputs | Board Type: ‘ Malex v| |

Bestore

| Update Tnferval: 10 | ms |

Figldbuz Slave
- Femate Gontrol Total lhput Bytes: 32
0-R5232
- TGP £ IR Total Qutput Bytes 32
i Part Feeders
[+]-SECUF ity

- Vigion
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7. Click <Apply>.
Confirm that the following is displayed.

Total Input Bytes : Number of inputs the master controls (Bytes)
Total Output Bytes: Number of outputs the master controls (Bytes)

8. Click <Close>. The following dialog box appears.
The Robot Controller automatically starts rebooting.

EPSON RG+ 7.0

Rebootine Gontroller

9. Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.

System Configuration ? x
Startup Thputz / Outputs e
=-Gontroller

.. General Type Thstalled Thputs Cutputs
gmff'%”fa"m (10), Drive rit 1 No
et vive Uit 1 Fel0 Ha
ive Unitz ' Extended Board 1 Mo
Extended Board 2 Mo
Extended Board 3 Mo
General Extended Board & Mo
i.Slaves Euromap 67 Boar= Mo
#-Figldbus Slave Euromap 67 Boa Mo
i Remote Gontral Drive Unit 2 Mo
- RE282 Drive Unit 2 R0 No
1 ToP / 1P Drive Lt 3 Mo (11)
H- Part Feeders . X
- Security Drive Unit 3 R-170 Mo
- Wigion Fieldbus Slave ez B12 - 767 B12 - 767
[ Fieldbus Master es 8144 - 6308 6144 - 5304
v

10. Select [Inputs / Outputs].

11. Confirm that the following are displayed in “Fieldbus Master”.
Installed :Yes
Inputs :“6144” — “6144+ Number of inputs the master controls (Bits)
Outputs  : “6144” — “6144 + Number of outputs the master controls (Bits)

12. Select [Fieldbus Master]-[General].

System Configuration ? X

= Sartup Fieldbus Master General

(=) Gontraller Cloze
- Gieneral
- Configuration
Preferences Apply
~Simulator Fieldbus Type: |PROFIBUS-DP o
- Drive Unitz Bestore
[-Faobots
=-Inputs / Outputs Boariilioe:
£)-Fieldh aster
(12) Update Interval: ms
Fieldbuz Slave§
-Remate Control Total Ihput Bytes: 32 (1 3)
[@-R5232
@-TCP A IP Total Qutput Bytes 32
[#-Part Feeders
[ Security
[ Wigion

13. Confirm that the following are displayed.
Total Input Bytes  : Number of inputs the master controls (Bytes)
Total Output Bytes : Number of outputs the master controls (Bytes)
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112

U System Configuration

Startup

= Gantraller

General
Configuration
Preferences
Simulator

Robots

Thputs / Qutputs

= Fieldbus Mazter

Remote Control
R5232

TGP /TP

Conveyor Encoders
Force Sensing
Security

Wizion

-

e

14. Select [Fieldbus Master]-[Slaves].

Figldbus Master Slaves

1D Input Bytes

Output Bytes

Spel Inputs

4

— 6400-6463

s

IH System GConfiguration

Startup

= Contraller

General

Configuration

Preferences

Simulatar

Robots

Tnputs / Outputs

=) Fieldbuz Magter
General
Slaves

Remote Control

R3232

TGP /TP

Convevar Encoders

Force Sensing

SEcurity

Wizgion

[T

RERE)

Fieldbuz Master Slaves

hes Output Bytes

)

Spel Inputs

4 64006463

Spel Outputs

6400-6431

(15)

ID

Input Bytes
Output Bytes
Spel Inputs
Spel Outputs

: Fieldbus station
: Number of inputs per slave (Bytes)

: Number of outputs per slave (Bytes)
: Number of inputs per slave (Bits)

: Number of outputs per slave (Bits)

ID of slave

15. Confirm that the following information the master controls is displayed.
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2.2.4 Installing PROFIBUS-DP Slave Board

Appearance
%

+—— PROFIBUS-DP Connector

WH3L  snaldoNd

+— Terminator Switch

— Address Configure Switch (x10)
— Address Configure Switch (x1)

—— Status Display LED T

3AN440  Ss3waay

P RE]

aNm440 OO youws

aniino OO

The Fieldbus slave board is configured as follows at shipment.

Board Appearance Configuration
CN3 CN3 DSW2
e ~Ermg SWH1
° 2 NECE | SW2
ool @l | SW3
© - ~ECE |SW4
JMP1
All Open All ON

DSW1 DSW2

Fieldbus I/O Rev.22

DSW1 JMP1
—~Emo| SW1
OO S| SW2 IRQ5 [O ©]JP1
wmrm | SW3 IRQ7 |O ©
~EOEm | SW4 IRQ10|0 ©
o | SW5 IRQ11|0 o|JP4 =
ol | SW6 IRQ15|0 ©|JP5
~Om | SW7 1 2
collCH | SW8
Fixed as above All Open

ERROR
OFFLINE : Offline status display
ONLINE : Online status display

: Error status display
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Specifications

ltem

Specification

Name

PROFIBUS-DP slave board

Connection Method

Hybrid
(token passing procedure and master-slave

communication)

Baud Rates (bps)

9.6k, 19.2k, 45.45 k, 93.75 k, 187.5 k, 500 k,
1.5M, 3 M, 6 M, 12 M (bps)

Transfer Distance Baud Rates Cable Length
12 M (bps) 100 m
6 M (bps) 100 m
3 M (bps) 100 m
1.5 M (bps) 200 m
500 k (bps) 400 m
187.5 k (bps) 1000 m
93.75 k (bps) 1200 m
45.45 k (bps) 1200 m
19.2 k (bps) 1200 m
9.6 k (bps) 1200 m
Maximum Stations 126 (including master unit and repeater)
Data Length / Frame | 244 bytes

Cable 2-wire cable dedicated to PROFIBUS (2 wires for signal)
Modes Slave

Interface 1 PROFIBUS-DP port (EN 50170)

Output Maximum 100 mA

Current Capacity

Max. Input Data Size

1952bits (244bytes) *

Max. Output Data

1952bits (244bytes) *

Size
DP version DP-VO0
* The sum of input and output data size is restricted as follows:
For Byte format : 372 bytes
For Word format : 208 words

LED Description

LED state represents the states of the fieldbus board.

Data exchangeable

Data unchangeable

LED state ONLINE GRN OFFLINE RED ERROR RED
OFF Offline Online Normal operation
ON Online Offline

1 Hz blinking

Initialization error
(Mismatch with network configuration)

2 Hz blinking

Initialization error
(Mismatch with user parameter)

4 Hz blinking

Initialization error
(Module initialization error)
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Setting Configure Switch

/N

WARNING

W Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Working with the power ON is extremely
hazardous and may result in electrical shock and/or malfunction of equipment.

NOTE

NOTE

Set the node address of the device using the address configuration switch of the PROFIBUS-
DP slave board. Set network termination ON or OFF with the terminator switch.

1. Set the node address of the PROFIBUS-DP slave board using the address
configuration switch. Make sure that the node address is different from the other
devices in the network. Switch on the “x10” side is for tenths digit address
configuration. Switch on the “x1” side is for units digit address configuration.

Generally, a node address from 0 to 125 is available for the PROFIBUS-DP device.
However, this Robot system supports node addresses from 0 to 99.

Generally, node addresses are | _Node address Device Name

0 Service unit such as PG/PC

1 Operation panel such as HMI
2 Master station

table. 3-99 (-125) | DP slave station

recommended to be

configured as shown in the

2. Turn the network termination ON or OFF using the terminator switch.

Wiring
PROFIBUS-DP connector is standard 9-pins D-sub connector.

Terminal name for each pin

Terminal No | Terminal Name
Case Shield
1 NC
NC
B line
RTS
GND BUS
+5V BUS
NC
A line
NC

O |00 |3 [\ [ | |[W |

Prepare the cable for PROFIBUS-DP sold in the market as a communication cable.
Install terminating resistors at both ends of the network.

A terminating resistor is installed in the PROFIBUS-DP slave board.

Turn the terminating resistor ON or OFF using the terminator switch on the front panel.
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Installing a Board

/N

WARNING

W Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Working with the power ON is extremely
hazardous and may result in electrical shock and/or malfunction of equipment.

116

Install the board to the dedicated slot on the Robot Controller.
Reference manuals:
RC700 Series Maintenance MANUAL 7.1 Option Board
RC90 Series Maintenance MANUAL 7.1 Option Board

When using RC700-D, please contact the supplier of your region.

Confirmation with EPSON RC+ 7.0

When a PROFIBUS-DP slave board is installed to the Controller, it is recognized
automatically. Confirm whether EPSON RC+ 7.0 has recognized the PROFIBUS-DP board
using the following procedure.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.
= System Configuration 2]
Inputs # Dutput
SPEL Contraller Board
Drrive Uit
Fobats Type Installed Inputs Outputs
= Fieldbus Slave i : :
General Extended Board 1 es B4 -95 64 -95
Femote Contral (2) Extended Board 2 Mo
R5232 Extended Board 2 Mo
TCP /1P Extended Board 4 Mo
Cornveyor Encoders Fieldbus Slave a3 512 - 767 R12 - 767
Security Fieldbus Master Mo

“ision ﬂ
W @)

2. Select [Inputs / Outputs].

3. Confirm that the following items are displayed in “Fieldbus Slave”.

Installed :Yes
Inputs :512-767 (default setting)
Outputs  :512-767 (default setting)

4. Select [Fieldbus Slave]-[General].

U System Configuration

Fieldous L0 Slave

- Cantroller Cloze

General

Corfiguration -
Freterences Figldbuz Type:  PROFIBUS-DP

Simulator .
Robats Fieldbus Slave IC: 1
= Inputs # Outputs

=- Fieldh Access Type @ Byte () Word

Remnta n o Thput Bytes: 32 e
R5232

TGP /£ IP (4) Output Bytes: 32 -
Corweyor Encoders
Force Senzing (5)

= Security
General
Users
Groups
Wigion
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5.

6.

Confirm that the following items are displayed.

Fieldbus Type
Fieldbus Slave ID
Type

Input Bytes
Output Bytes

Click <Close>.

: PROFIBUS-DP

: (Displays the configure switch node address)
: Byte (default setting)

: 32 (default setting)

: 32 (default setting)

Editing of Input / Output Size

You can change the input/output size of PROFIBUS-DP slave board if necessary.

1.

2.

3.

4.

Fieldbus I/O Rev.22

Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.

Select [Inputs / Outputs]-[Fieldbus Slave]-[General].

[ System Confieuration

Startup
= Contraller
General
Configuration
Preferences
Simulator
Faobots
= Ihputz 7 Outputs
dh a

Femote Toniro
R5232
TGP A TP
Caonveyor Encoders
Force Senzing
= Security
General
Uzerg
Groups
Wizion

>

Fieldbuz IO Slave

Fieldbus Type:  PROFIBUS-DP

Fieldbus Slave I 1

Accezz Type: (@) Byte () Wiord
Ihput Bytes: a2 e
Qutput Bytes: a2 w

Change the settings of [Input Bytes] and [Output Bytes].
In this example, both of them are changed to “20” Bytes.

[ System Configuration

Startup
= Contraller
General
Configuration
Preferences
Simulator
Fobaots
= Ihputs # Outputs
= Fieldbus Slave
General
Remote Contral
R5232
TGP S IP
Conveyor Encoders
Force Sensing
= Security
General
Users
Groups
Wizion

Fieldbus 10 Slave

Glose

Fieldbus Typs:  PROFIBLS-DP
Fieldbus Slave ID: 1
Access Type: (& Byte (O Wiord

Ihput Bytes: 20 w

Cutput Bytes:

~

The sum of input and output data sizes is restricted as follows:

For Byte format

: 372 bytes

For Word format : 208 words

Click <Apply>.

117



2. Installation
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Click <Close> and the following dialog box appears.

The Robot Controller automatically starts rebooting.
EPSON RG+ 7.0

Rebootineg Gontroller

Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

I Systemn Configuration

Inpuits 4 Outputs

SPEL Controller Board

ive Units

Type Instaled Inputs Outputs

T Standard

General Extended Board 1 Yes 64-95 64-95
Remote Cantral Extended Board 2 Mo
R5232 Extended Board 3 Mo
& TCP/IP Estended Board i 1L

Conveyor Encoders Fieldhus Slave Voo | E12-671  &12-671 || <:|

Security Fieldbus Master Mo
Wision

Select [Inputs / Outputs].

Confirm that the following items are displayed in “Fieldbus Slave”.

Inputs :512 — (512 + Changed number of input (Bits) )
Outputs : 512 — ( 512 + Changed number of output (Bits) )

In this example, Input byte is 20 bytes (160 bits) and 512-671 is displayed in Inputs.
Also, Output byte is 20 bytes (160 bits) and 512-671 is displayed in Outputs.
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NOTE
e When you change the input/output size of PROFIBUS-DP slave board, you need to

change the input/output size of the slave information registered in the Fieldbus
master device.
Add in order of output module, input module.

Use the window below to change the input/output size of the slave information
registered in the Fieldbus master device by the applicomlIO console application.

[099] - EPSOMN RG620 PROFIEUS-DP Slave 3

General Configuration | GSD Iformation  Modules Gonfiguration ]

Infor mations

Thput Size 0-32): Bytes Module Count (1-43
Qutput Size 0-32) : Bytes
Data Size (1-64): Bytes
Arvailable Maduleis) | Thput | Output | Cionfiguration |/_\
In 3 1] 12 —
U6 Bytes In 6 0 15 v
Gonfigured Module(s) | Input | Output | Gonfiguration | Remove
¥ 16 Bytes Out i 186 2F =
24 Bytes Out i 4 ] Move Up
216 Bvtez In w0 1F
994 Butes In 4 0 13 Mave Down

Help | QF Gancel |
16 Bytes Out:r Output : 20 Bytes

4 Bytes Out
16 Bytes In Input : 20 Bytes
4 Bytes In
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Editing of Input / Output Format

You can change the input/output format of PROFIBUS-DP slave board.
Change to the format to “byte” or “word” as necessary.

'\(g When you change the input/output format of PROFIBUS-DP slave board, you need to
change the input/output format of the slave information registered in the Fieldbus
master device.

Use the window below to change the input/output format of the slave information
registered in the Fieldbus master device by the applicomlIO console application.

[099] - EPSON| RC620 PROFIBUS-DP Slave X

General Gonfiguration | GSD Information  Modules Ganfiguration ]

Informations

Thput Size (0-32) : Bytes Maodule Count (1-43
Output Size 0-32) : Bytes
Data Size 1-64): Bytes
Availahle Moduleds) | Tnput | Output | Configuration [~
U3 Bytes n 3 i} 12
U6 Bytes n [ i} 15 v
Gonfigured Moduletz? | Input | Output | Gonfiguration | Re
216 Bytes Qut i 16 2F %
24 Bytes Out i 4 23 Move Lip
216 Bytes In w0 1F
€24 Bytes In 4 0 13 Mave Dovin
Help | o] 8 | Gancel |
Byte format
16 Bytes Out Output: 32Bytes
16 Bytes Out
16 Bytes In Input: 32Bytes
16 Bytes In
Word format

16 Word Out  Output: 32Bytes
16 Word In ~ Input: 32Bytes

Electronic Information File (GSD file)

A GSD file is supplied for PROFIBUS-DP slave board network configuration. The file is
located in the following folder where EPSON RC+7.0 is installed.

\EpsonRC70\Fieldbus\Profibus
Compatible list of GSD file

Controller File name
RC700 series EPSNOE06.gsd
RCI0 series EPSBODSE.gsd
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2.2.5 Installing PROFIBUS-DP Slave Module

/N

WARNING

m Make sure that the power is turned OFF before installing/removing any modules
or connecting/disconnecting any cables. Working with the power ON is
extremely hazardous and may result in electrical shock and/or malfunction of
equipment.

A

m Pay attention to the followings in order to prevent the the connecter from coming
off.

4. Use the connectors attached to the module.
5. Insert the connectors all the way seated.

CAUTION 6. Fix the cables at proper positions in order not to put a load on the
connectors.
Appearance

Opera\tion mode LED

Status LED
/

Specifications
Item Specification
Name PROFIBUS-DP slave module
Connection Method Hybrid
(token passing procedure and master-slave
communication)

Baud Rates (bps)

9.6k, 19.2k, 4545k, 93.75 k, 187.5k, 500 k,
1.5M, 3 M, 6 M, 12 M (bps)

Transfer Distance Baud Rates Cable Length
12 M (bps) 100 m
6 M (bps) 100 m
3 M (bps) 100 m
1.5 M (bps) 200 m
500 k (bps) 400 m
187.5 k (bps) 1000 m
93.75 k (bps) 1200 m
45.45 k (bps) 1200 m
19.2 k (bps) 1200 m
9.6 k (bps) 1200 m
Maximum Stations 126 (including master unit and repeater)
Data Length / Frame | 244 bytes

Cable

2-wire cable dedicated to PROFIBUS (2 wires for signal)

Modes Slave

Interface 1 PROFIBUS-DP port (EN 50170)
Output .

Current Capacity Maximum 100 mA

Max. Input Data Size

1952 bits (244 bytes) *

Max. Output Data
Size

Fieldbus I/O Rev.22

1952 bits (244 bytes) *
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122

* The sum of input and output data size is restricted as follows:
: 372 bytes
: 208 words

For Byte format
For Word format

LED Description
LED state represents the states of the fieldbus module.
Operation Mode

LED State Indication
OFF Not online / No power
Green Online, data exchange
Flashing Green Online, clear
Flashing Red Parameterization error
(1 flash)
Flashing Red PROFIBUS Configuration error
(2 flashes)
Status
LED State Indication Comments
OFF Not initialized Anybus state = SETUP or NW_INIT
Green Initialized Anybus module has left the NW_INIT
state
Flashing Green Initialized, diagnostic Extended diagnostic bit is set
event(s) present
Red Exception error Anybus state = EXCEPTION

Setting Configure Switch

The PROFIBUS-DP slave module requires no configurations.
All the PROFIBUS-DP communication configurations are set by the development
software (EPSON RC+ 7.0).

Wiring
PROFIBUS-DP connector is standard 9-pins D-sub connector.

Terminal name for each pin

Pin Signal Description
1 - -
2 - -
3 B Line Positive RxD/TxD, RS485 level
4 RTS Request to send
5 GND Bus Ground (isolated)
6 +5 V Bus Output | +5 V termination power (isolated, short-circuit protected)
7 - -
8 A Line Negative RxD/TxD, RS485 level
9 - -

. . Internally connected to the Anybus protective earth via

Housing | Cable Shicld cable shield filters according to the PROFIBUS standard.
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NOTE  Prepare the cable for PROFIBUS-DP sold in the market as a communication cable.
Install terminating resistors at both ends of the network.
A terminating resistor is installed in the PROFIBUS-DP slave module. Turn the terminating
resistor ON or OFF using the terminator switch on the front panel.

Installing Module

connecting/disconnecting any cables. Working with the power ON is extremely
WARNING hazardous and may result in electrical shock and/or malfunction of equipment.

f'i W Make sure that the power is turned OFF before installing/removing any modules or

Install the module to the dedicated slot on the T/VT series Manipulator.

Reference manuals:
T series MAINTENANCE MANUAL 14.6 Fieldbus 1/0
T-B series MAINTENANCE MANUAL 14.5 Fieldbus I/O
VT series MAINTENANCE MANUAL 18.7 Fieldbus 1/O

Confirmation with EPSON RC+ 7.0

When a PROFIBUS-DP slave module is installed to the T/VT series Manipulator, it is
recognized automatically. Confirm whether EPSON RC+ 7.0 has recognized the
PROFIBUS-DP module using the following procedure.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

D System Configuration

Inputs # Dutputs
SPEL Controller Board

Driivve Linits
Fobots

Type Installed Inputs Outputs

= Fieldbus Slave Standard

General Extended Board 1 es 64-95 E4-35
Remate Contral (2) Extended Board 2 Mo
R5232 Extended Board 3 Mo
TCR/IP Extended Board 4 Mo
Conveyor Encoders Fieldbus Slave ez 512- 767 512 - 767 I

Security Fieldbus Master Mo
Wigion
@)

2. Select [Inputs / Outputs].

3. Confirm that the following items are displayed in “Fieldbus Slave”.

Installed :Yes
Inputs :512-767 (default setting)
Outputs  :512-767 (default setting)
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4. Select [Fieldbus Slave]-[General].

A
[@® System Configuration 2 F g
Startup Figldbus 170 Slave —
= Controller __
General
~Configuration
Preferences Fieldbus Type PROFIBUS-DP
~Simulator
[+ Drive Units Mode Address: 1 -
[+ Rolots = P
) Inputs # Qutputs Access Type Q) Byte ) W
Fieldbug Master
! g 32
£} Fia - Input Bytes -
B Output Bytes 3z -
B RS232 7
HTCP /IR
[+ Security (4) (5)
[ Vision

5. Confirm that the following items are displayed.

Fieldbus Type : PROFIBUS-DP
Node Address : Configure switch node address

Type : Byte (default setting)
Input Bytes : 32 (default setting)
Output Bytes : 32 (default setting)

6. Click <Close>.

Editing of Configuration

You can change the configuration of PROFIBUS-DP slave module if necessary.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

2. Select [Inputs / Outputs]-[Fieldbus Slave]-[General].

A
[i® System Configuration 0] - E
Startup Figldbus 1/0 Slave
General
Caonfiguration
-Preferences Fieldbus Type PROFIBUS-DP
Simulator
Drive Units Mode Address, 1 -
Rokots _ .
B Inputs / Outputs Access Typa @ Byte (L) Word
. E\us Mser Input Bytes: 32 -
L[E
Remote Control Output Bytes: 32 -
RS232 7
TCR/IP
[ Se curity
[ Vision

3. Configure a node address.
A node address from 0 to 125 is available for the PROFIBUS-DP device.

Generally, node addresses are | _Node address Device Name
recommended to be 0 Service unit such as PG/PC
configured as shown in the 1 Operation panel such as HMI
table 2 Master station

' 3-125 DP slave station
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Change the settings of [Input Bytes] and [Output Bytes].

The sum of input and output data sizes is restricted as follows:

For Byte format
For Word format : 208 words

Click <Apply>.

: 372 bytes

Click <Close> and the following dialog box appears.

T/VT series Manipulator (Controller) automatically starts rebooting.

EPSON RG+ 7.0

Rebootine Gontroller

Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.

I System Configuration

Driive Units

Inputs / Outputs

SPEL Controller Board

I-nnull:s: # Dutputs <::| . Tvpe Listalodl B oL Outputs

= el Clave Standard

General Extended Board 1 Yes B4 -35 B4 -35

Remoate Contral Extended Board 2 Mo
R5232 Extended Board 3 Ma
& TCP/IP Egtended Bozid 4 B

Corveyor Encaders Fisldbus Slave Voo | E12-671  &12-671 || <:|
Security Fieldbus Master Ma

Yigion

8. Select [Inputs / Outputs].

9. Confirm that the following items are displayed in “Fieldbus Slave”.

Inputs :512 — (512 + Changed number of input (Bits) )
Outputs : 512 — ( 512 + Changed number of output (Bits) )

In this example, Input byte is 20 bytes (160 bits) and 512-671 is displayed in Inputs.
Also, Output byte is 20 bytes (160 bits) and 512-671 is displayed in Outputs.
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NOTE

=

When you change the input/output size of PROFIBUS-DP slave module, you need to
change the input/output size of the slave information registered in the Fieldbus

master device.
Add in order of output module, input module.

Use the window below to change the input/output size of the slave information
registered in the Fieldbus master device by the applicomlIO console application.

[099] - EPSON RCGG20 FROFIBUS-DP Slave

General Corfiguration | GSD Information  Medules Configuration ]

Informations

()

Thput Size {0-32) Bytes Module Count §1-4) :
Qutput Size 0-32) Bytes
Data Size (1-64) Bytes
#vailable Modulefs) | nput | Output | Confieuration |¢:
U3 Bytes In 3 0 1z =
a
U6 Bytes In 5 0 14
U Bytes In & i 15 v
Configured Modulefs! [ Tnput | Output | Contiguration | Remove
9216 Bytes Out 0 16 oF =
924 Bytes Out i 4 23 Mave Up
9216 Bytes In 16 0 1F
4 Byles b 40 18 a5 [
Help | QK | Gancel |

16 Bytes Out Output : 20 Bytes
4 Bytes Out
16 Bytes In

Input : 20 Bytes
4 Bytes In
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NOTE

Editing of Input / Output Format

You can change the input/output format of PROFIBUS-DP slave module.

Change to the format to “byte” or “word” as necessary.

master device.

Use the window below to change the input/output format of the slave information
registered in the Fieldbus master device by the applicomlIO console application.

[039] - EPSON RG620 PROFIBUS-DP Slave 3
General Gorfiguration | GSD Information  Modules Configuration ]
Informations
Thput Size 0-32) Bytes Maodule Count (1-4)
Output Size 10-32) : Bytes
Data Size {1-64) Bytes
Available Module(s) | Tnput | Output | Gonfieuration [~
Y3 Bytes 3 i 12
Y6 Bytes In [ i 15 v
Configured Maodulets? | Input | Output | Gonfiguration | Remove
216 Bytes Qut i 16 2F =
24 Bytes Out i 4 23 Move Up
216 Bytez In 160 1F
%24 Bytes In PR 13 Move Down
Help | 0K | Cancel |
Byte format

16 Bytes Outjr Output: 32Bytes

16 Bytes Out

16 Bytes In :r Input: 32Bytes
16 Bytes In

Word format

16 Word Out  Output: 32Byte
16 Word In  Input: 32Byte

When you change the input/output format of PROFIBUS-DP slave module, you need
to change the input/output format of the slave information registered in the Fieldbus

Electronic Information File (GSD file)

A GSD file is supplied for PROFIBUS-DP slave module network configuration. The file is

located in the following folder where EPSON RC+7.0 is installed.
\EpsonRC70\Fieldbus\Profibus

Compatible list of GSD file
Controller File name
T/VT series EPSNOFED.gsd

Fieldbus I/O Rev.22
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2.3 EtherNet/IP

/N

WARNING

B Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Installing/removing any boards or
connecting/disconnecting any cables with the power ON is extremely hazardous
and may result in electric shock and/or malfunction of equipment.

128

2.3.1 How to Setup a EtherNet/IP Network
The following is a basic procedure for setting up an EtherNet/IP network:

1. Choose node layout and pathway in your network.
For details, refer to the following section 2.3.2 EtherNet/IP Network Construction.

2. Lay cables.
For details, refer to the following section 2.3.2 EtherNet/IP Network Construction.

3. Configure nodes.
For details, refer to respective manuals of your desired nodes.

4. Turn ON the nodes.

5. Install the EtherNet/IP board in your Controller.
When installing the EtherNet/IP master board manufactured by molex, refer to 2.3.3
Installing EtherNet/IP Master Board Manufactured by molex.
When installing the EtherNet/IP master board manufactured by Hilscher, refer to
2.3.4 Installing EtherNet/IP Board Manufactured by Hilscher.
When installing the EtherNet/IP slave board, refer to 2.3.5 Installing EtherNet/IP
Slave Board.

When using AOI (Add-On-Instructions) functions by PLC of Rockwell (Allen-
Bradley), refer to the following manual.
EPSON RC+ 7.0 Option PLC Function Block

Also, when using PLC of Rockwell (Allen-Bradley), please use
EPSN0601 Rockwell.eds.

6. Operate the EtherNet/IP network.
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2.3.2 EtherNet/IP Network Construction
Network Configuration

EtherNet/IP network is configured as shown in the following figure.

Waterproof
Ethernet switch Ethernet switch Ethernet switch

Network inside

oo
the factory, etc oo
Lo o

Nodell”” L2R | [INode

fiodd

Waterproof Waterproof
slave slave

Node

There are two types of node: master and slave. The master controls a network and gathers
data from its slaves. The slaves, including external I/O and other devices, output data in
response to the master’s output order and informs the master of its input status.

You can install the master anywhere in the network. One master node can control up to
127 nodes.

Universal Ethernet cable is used for EtherNet/IP. Use a proper cable such as
environmental resistance and refraction resistance that fulfills the environment.
For details, see the website of ODVA. (http://www.odva.org/)

Wiring

Wirings should be conformed to EtherNet/IP connection protocol.

NOTE
i You can use the general Ethernet hub or Ethernet switch for the EtherNet/IP. However,

be sure to use a product complying with the industrial standards or noise resistant
Ethernet cable (STP cable). If you use an office use product or UTP cable, it may cause
communication errors and may not offer the proper performance.
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2.3.3 Installing EtherNet/IP Master Board Manufactured by molex

Appearance

Part names and functions of the EtherNet/IP Master Board manufactured by molex are

shown in the following figure.

For details on the status display LEDs, refer to 4.

Troubleshooting in this manual.

PCU-ETHIO

4-pin Terminal
Watchdog Port
C)(—(DO not use this port.) >

00g— LED(@2)— 5
(Not in use)

< D-Sub 9 pin —>
(Not in use)

(1¢— Status Display LED (2)—>

Dé— EtherNetl/P Connector —>

Jumper Pin for Board Address

JP1 [ ]

\

0

o
—_

o9,

O[0O0
Qoo

Q
=)
Q

Specifications
Item Specification
Part Number EtherNet/IPMaster Board manufactured by molex
Mode Master
Baud Rates 10, 100 (Mbps)
Interface EtherNet/IP 1 port

Maximum Node

127

Connection Type

Cyclic, Change of State

Explicit message

connection Yes
EDS support Yes
Max. Input Data Size 1024 bit (128 bytes)
Max. Output Data Size 1024 bit (128 bytes)

Automatic Detection

Yes. Devices can be detected automatically.
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Modes

EtherNet/IP master board manufactured by molex has the Master mode and Slave mode as
the motion mode. However, do not select the Slave mode.

Master mode
The Master device gathers and controls all nodes in one network.
EtherNet/IP master can control up to 127 nodes (max. 128 bytes) on one network.

PLC is typically configured as a master and controls all nodes in factory automation
system, but EPSON RC+ is also capable of being a master.

EtherNet/IP network configuration is specified by configuration management software.
This software is normally provided by a master device manufacturer. The configuration
management software determines parameters for each slave device via an Electronic Data
Sheet (EDS).

Available connection types are Cyclic, Change Of State, and Explicit messaging.
Available baud rates are 100 Mbps and 10 Mbps. (auto-detect)

For the instruction of configuration, refer to the section Master Mode later in this chapter.
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Installing Software

Before installing the EtherNet/IP master board manufactured by molex to the PC with
EPSON RC+ 7.0 installed, you must install the applicomlO Console application and drivers
according to the type of board you are using.

1. Insert the applicomlO Console CD-ROM to the PC with EPSON RC+ 7.0 installed.

2. The dialog box shown below appears. Select “Run setup.exe”.

=1 AutoPlay [E=B(E=R =<=

DVD RW Drive (D)
applicomIO_V4.2

[] Always do this for software and games:

Install or run program from your media

Run setup.exe
Published by woodhead software & electron.. §

General options

Open folder to view files
‘ using Windows Explorer

View more AutoPlay options in Control Panel

The [Summary] dialog box appears. Select “Product Installation”.

molex

Summary ‘one company »a world of innovation

| What's New?

%I Product Installation I

Internet Site

Browse Contents

Contact us

Acrobat Reader

BradCommuni
Copyright © 2010 Molex,
All other products or trade

a trademark of Molex, Inc
Products Division. All rights reserved
the property of their respective owners

i
~ EXIT

ER]

4. The [Installation] dialog box appears. Select “applicomlO”.

_ molex
» Instal Iatlon ‘one company » a world of innovation

% applicomlO®

Tor the following 32 and 64-bit systems: Windows XP, Windows Server
2003, Windows Server 2008, Windows 7. Windows 8, Windaws 10,
Windows Server 2012 (64-bit only for this last operating system).

QuickStart Documentation

BradCommunication™ is a trademark of Molex, Inc
— 3
1 (e Copyright @ Molex, Integrated Praducts Division. All rights reserved
EXIT All other

products or trademarks are the property of their respective owners.
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If the Microsoft. NET Framework 4.0 is not installed, following dialog box appears.
Click <Install>.

applicomIO - InstallShield Wizard

applicomIO requires the following items to be installed on your computer. Click Install
to begin installing these requirements.

Status

Pending Microsoft .NET Framework 4.0 Full

Requirement

% [ nsta ]“ Concel |

The applicomlO Console application installer runs and the [Welcome to the
InstallShield Wizard for applicomlO] dialog box appears.
Click <Next>.

> AT 5
14 applicomlD - InstallShield Wizard [

Welcome to the InstallShield Wizard for
applicomIO

The InstallShield(R) Wizard wil install applicomIO on your
computer. To continue, dick Mext.

WARNIMG: This program is protected by copyright law and
international treaties,

/A
felit

L

The [License Agreement] dialog box appears.
Read the software license agreement and click <Next>.

@

—_— — — B
2 applicomlO - InstallShield Wizard =5
License Agreement
Pleaze read the following license agreement carefully. o
Software License Agreement -

Pleaze review the following terms and conditions
carefully before installation. By installing this
package, vou indicate your acceptance of such terms and
conditions.

License and Terms
Woodhead Software & Electronics (WSE) grants you a
license to:

[ERY VU G, Py

InstallShield

T accept the terms in the license agreement:

(7)1 do not accept the terms in the license agreement

~o \
[ < gp]l Mext = l [ Cancel
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8.

The [Customer Information] dialog box appe

ars. Now register the user information.

Enter the User Name and Organization.
r‘@ applicomlQ - InstallShield Wizard

=

Customer Information
Please enter your information.
N\
User Name: /\/ /
| L_<
Organization:
| ‘-\,3
InstallShield
[ < Back ][ Next > ] [

Cancel ]

h

The [Destination Folder] dialog box appears.

Specify the installation folder for the applicomlO Console application.

The default specifies here:

C:\Program Files(x86)\BradCommunications\applicomlO\4.2

If you agree to the default installation folder,

click <Next>.

=

ﬁl applicomlIO - InstallShield Wizard
Destination Folder

Click Next to install to this folder, or click Change to install to a different E-

folder.

[:7 Install applicomIO to:

C:¥Program Files (x86)¥BradCommunications¥ applicomI0¥4.2%¥
InstallShield
[ <oz mex> ||

Cancel ]

10. The [Ready to Install the Program] dialog box appears.

134

Click <Install>.

fg applicomlQ - InstallShield Wizard

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

exit the wizard,

InstallShield

If you want to review or change any of your installation settings, dick Badk, Click Cancel to

=)

'%Ié sl | |

Cancel
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11. Installation of applicomlO Console application starts.
After the installation completes, the [InstallShield Wizard Completed] dialog box
appears.
Click <Finish>.

Pl -
14 applicomlO - InstallShield Wizard [

InstallShield Wizard Completed

The Installshield Wizard has successfully installed applicomIO.
Click Finish to exit the wizard,

Mi Finish ]I Cancel

12. The message prompting you to reboot your PC appears.
Select <Yes> and reboot the PC.
rﬁ applicomlO Installer Information =)

@B You must restart your system for the configuration
changes made to applicomIO to take effect. Click Yes
to restart now or No if you plan to restart later.

k.

13. Refer to the next section /nstalling a Board to install the EtherNet/IP master board
manufactured by molex.
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Installing a Board

/N

WARNING

B Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Working with the power ON is extremely
hazardous and may result in electric shock and/or malfunction of equipment.

136

1. Configure the board address jumper (JP1) on EtherNet/IP master board manufactured
by molex.
You can install one Fieldbus master board to the PC with EPSON RC+ 7.0 installed.
The board number should be “17”.

Refer to the following table for JP1 configuration.
hort Socket co c1 co

Board No.
1 0: Short 0: Short 0: Short

2. Install the EtherNet/IP master board manufactured by molex to the PCI bus of the PC
with EPSON RC+ 7.0 installed. Installation methods of the EtherNet/IP master board
manufactured by molex to the PCI bus and how to open the cover differ depending on
the type of PC. Refer to the manuals of each PC on how to install the board to the
PCI bus.

3. Connect the EtherNet/IP master board manufactured by molex with the EtherNet/IP
network.

. Start up the PC.

5. Open the [applicomlO Console] installation folder and start the “applicomIO
Console” application.

Following is specified for [applicomIO Console] installation folder as default.
C:\Program Files(x86)\BradCommunications\applicomlO\4.1

a["
cohzoleioexe

6. The [applicomIOR console] dialog box appears. Add the EtherNet/IP master board
manufactured by molex.
Click <Add Board>.

a applicomIOR consaole

File  Description Tools 2

B e EE 2

p' mtion (GO

B4, Boards configuration

DDE server parameters (PGDDE)
.é DAServer parameters
ol OPC zerver parameters

58| Bl
| @Not available.
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7. The [Add New Board] dialog box appears.
Confirm that “PCI/PCU-ETHIO” is displayed in [Board to Add]-[Board Type] and

click <OK>.
Add New Board |E|[z‘
Board 1: ]
Board to Infor mations
|Board Tupe T~ PCL/PCL-ETHID | o A PCL/PCU-ETHIO board carrectly detected
e ¢ 1 Elhg:ﬂ%luchhﬂ‘gnne' Press Ok to add this one in vour configuration.

PC104/154 Board Parameters
DPRAM Base Address - -

Diagnostic and Manual Configuration | Q/\
L—

el | vap |

If the board cannot be detected, the following dialog box appears. Make sure that the
board is correctly inserted.

Add New Board

Board 1 ]
Board to Add Infor mations
Board Type : ABSENT Mo board 1 was detected.
Description :

Press the " Diagnostic and Manual Gonfiguration” button to have mare
information or to manually configure thiz one.

PG104/15A Board Parameters

DPRAM Baze Address :

T Ihagnhiostic” AHd Mantial Tt glration

(o] 4 Gancel Help
8. The [Channel Properties] dialog box appears.
Select [Protocol]-[EtherNet/IP] and click <OK>.
Ghannel Properties E|

fvailable Protocols

Protocol Manutacturer

{al

; QK " Cancel
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9. The following dialog box appears. Set the IP address for the EtherNet/IP master

board manufactured by molex.
TCGRAIP: 000.000.000.000

General ] Advanced |

Canfiguration : | Static |
Mame Walue Lnit J
E| IP Address:
i applicamIOR channel [P dddress 000000000000
| Sub-Network. Mask 266.255.255.000
| Gisteway IP Address 000,000.000.000

L1 DS Server:

| Primary DMS Server Address 000,000.000.000
Secondary DMS Server Address  000000.000.000
= Domain Name

= Host Matme

Parameter
Description :

o | | Hep |

Select the IP address from [Configuration]. There are following three types.
(Do not select “Flash Memory™)
“Static (assign as fixed IP address)”

“DHCP (obtain from the DHCP server)”
“BOOTP (obtain from the BOOTP server”

TGP/IP: 000.000.000.000

General ] Advanced

Gonfiguration : ‘Stat\c ﬂ
Static
DHCP

BOOTP

|Flash hemor

Name

I:| IP Address:
i applicomlOR channel IP AU an e
| Sub-Network Mask 256.265.255.000

If you select “Static (Fixed IP address)”, enter the values in each item.
10. When you complete adding the EtherNet/IP master board manufactured by molex to
the applicomlO Console application, reboot the PC.

10-1  Shutdown the applicomlO Console application.
When the applicomlO Console application shuts down, the following
dialog box appears. Click <Yes>.

applicom|O® Console

10-2

applicomIOR Gonsole

-
\J ) “ou have to restart the PG in order to wour new configuration takes effect on the applicomIOa driver.

10-3 Reboot the Windows.

11. After the PC is rebooted, refer to the next section Master Mode and continue the step.
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Master Mode
Check that the EtherNet/IP master board manufactured by molex is connected to the

1.

2.

3.

Fieldbus I/0 Rev.22

EtherNet/IP network.

& applicomI0 2.4

Start “applicomlO Console” application.

File Edit Wiew Favorites Tools  Help

b h D) .
(€ =P J l.@ 7 Search W= Falders
Address |25 DiiDocuments and Settingsiall UsersiDeskkoplapplicomlo 2.4

File and Folder Tasks

(9 Make a new folder

@ Fublish this Folder ko
the Wweb

led Share this Folder

v

I Tools
|
'~ Help
Shortouk
L3 ‘| 2 KE
‘= Quick Start with applicormIC
solukion
Adate Shorteut

p—

=
@

Console
Shorkout
2KB

Initialization
Sharkeuk
ZKE

Wersion Information
Shorkout
ZKE

The [applicomIOR console] dialog box appears. Register the device information
EDS file) that is necessa

for the network setup.

a_ applicomIOR console

File  Description Metmork.  Prot

U 8| »=0| 0D ¢
ww| Ble| 4

Library

Items 7

5| Blm = v

ocol  Tools

= A Ethernet RJ45 Auto 104100 Mb
= s’ TCP/IP: 192168101110
#--[E° [000] EtherMet/IP Local Slave

= Description (GONFIGOT)
Boards configuration

>

4

| |%| o8| [oepayDevices 7]

L4
~

= a Equipment Library
Generic EDS 5

EtherNet/IP Loggl Slave
= EtherNet/TP ents
fudean) ric EDS
B orrlic Hrawhlot AT T e =

@ E quipment Library % MNetwork Detection

O Output Message View

Ready

Configuied boards state :

Select [Protocol].
Select the [Equipment L
Click <Add>.

ibrary] tab.
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9.

The [EDS Management] dialog box appears. Register the EDS file that is supplied

from the device manufacturer in the Robot system.
Click <Next>.
EDS Management E\

This wizard allows you to add EDS files

Cofigs [ cencel | Hen |

The following dialog box appears. Specify the folder in which the EDS file is stored.

Select <Add all the EDS from the Directory>.
EtherNet/IP=>

Select the Location of the EDS File[s).
£ Add Filefs) QS) 9) l

| & Add all the EDS from the Directory | I Look in Subfalders

Directory or File Mame :

|D A\Program Files\Woodhead\Direct-Link \applicoml0 2. 34E quipment Librany\DeviceNet_ed

The EDS files usable in the Console are registered in the EDS base. Select the location of the
filefz] and click on Mest button to insert the EDS files in the base.

(10) Q

< Back ‘ Hext » | Cancel | Help

Click <Browse>.

10. Click <Next>.
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11. The followini dialoi box appears. Confirm the retrieved device information.
EDS Management E\

12.

EtherNet/IP>

€ Diivel 0gikG725 Revision 10.1
8 Diivelog5725 Revision 11.1 (1 1 )
€ Diivelogixs725 Revision 8.1

€ 1203 SCANPort

& 12025M1

€ 1305 AC Diive

€ 1305 AC Drive Revision 6.1

€ 1305 AL Diive Revision 7.1

€ 1336 FORCE w/ Fiber CNet Adapter
& 1336 FORCE w/ PLE Adapter

& 1336 FORCE w/ Std Adapter

< |

v

b3

(12)

< Back I MHext » I

Cancel |

List of the files added in the base. Click on Next to complete thaaddition. View Selected File

Help

Click <Next>.

13. The following dialog box appears. Click <Finish> to complete the EDS file

Fieldbus I/O Rev.22

registration.
EDS Management rz‘

The action iz completed

< Back i Finsh

EDS

Cancel
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14. Select the [Network Detection] tab.

a applicomIOR console

File Description Library Metwork Protocol Tools Items 7

Ul & ®=9| (oo 2 2| alE | ¥

=1-# Ethernet: RJ45 Auto 10100 Mb

=] .8' TCGP/IP: 192168.101.110

+-[H° [000] EtherMet/IP Local Slave
- E’? Description (SOMFIGOT)

-~
-2 Boards configuration |
a
- B® Board 1: PCL/PCU-ETHIO
AR the )
) server parameters (PCDDE? =3
15 WV Mervar parameter.'s v

| =[]

m Netwark

@ E quiprnent Library|

Wl Metwork Detaction

Scanning network...
Scanning network complete

B Output Message View

Ready

Configured boards state : 1

15. Click <Read Network Configuration>.

16. The following message appears. Click <Yes>.

applicoml0® console

17. Specify the range of detection. If you do not change the range, click <OK>.
Hetwork Detection [g‘
General ]

Mame Walue Linit J

[ Start TP Ad 01.001

= Stop IP Address  192.168.101.255

Parameter

Description ©  [[zad 15 define the start address for network detection
V| o] I Cancel | |

18. The following dialog box appears and read in the devices on the Fieldbus.

»

4 EtherMet/IP Stations Detected (Total : 4

92K

Cancel|
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19. The list of detected devices is displayed in the [Network detection]

a applicomIOR console

File

LDescription

| 8| »=9| oD ¢
Bpm| B0 g

Library  Metwork  Protocol Toole Itemz 7

8| alE| = ¥

panel.

=1-#) Ethernet: RJ45 Auto 104100 Mb
= s’ TCR/IP: 192162101110
- [H° [000] EtherMet/IP Local Slave

Description (GONFIG01)

-~
= Boards configuration 1
= B8 Board 1:  PCL/PGU-ETHID
A Protocol (TGP EtherNet/TP
ok DDE zerver parameters (PGODED =
¥ DAServer parameters
- .

=

| =|®

applicomlD EtherMet/IP Scanner : 10278 01.060
= RSLine Server : 192168101128

B 1794-AENT/A : 192168101133

= CIFX RE/EIM : 192168101134

53 Equioment Library % Network Detection

20. Select a device you want to scan.

a applicomIOR console

File

Dezcription

ul & »=0 a2
dolm| 8| &

Library  Metwork Protocol Toolzs Items 7

4| alE =l

- Ethernet RJ45 Auto 10100 Wb
-4 TCR/IP: 192168101110
+-[3° [000] EtherNet/TP Local Slave

= Description (GONFIGOT)
Boards configuration
— B8 Board 1:  PCL/PGU-ETHIO
7" Protacal (TGP EtherNst/IP
;@ DDE server parameters (PGDDE) =

2 Do (21
| 2| [l

applicoml EtherMet/IP Scanner :
FSLin: Server : 01

>

| =

B E quipment Library m Network Detection

21. Click <Insert in Configuration>.

22. The following dialog box appears.

Uncheck the [Link Parameters| checkbox.

Gereral | Chassin | Connections | Onire Paramstens | Module Idormations | Peri Confguration | EDS Fils |
Equpment Des gnaton

Topic Kame - AIBEY

unter . [0 _=]| [ Liek Paramtens |

Actwve Conlgurgtion: B

SLNZERNG

Hetwvork. Progertes

[Hame —— wslm [
= Aakess Type IP
= FAddwss 1RGN

Descrptor  [Detes sddess hpn ¥ o host ramn

[ I el

23. Assign a number in the range from 1 to 127 in <Number: >.

This number is “Device ID”. It is required when creating a SPEL+ program.

Fieldbus I/0 Rev.22
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24. Click <General> on [Connections] tab.
Connections Parameters appear to communicate with the slave device.

- Displayed items are different depending on the slave device.

- Displayed Connections Parameters are information that is set for the Fieldbus
master board.
Make sure that the information matches with that of the slave device

EPSON RG700 EtherN*vE x|
General - e Par’ametersl Moclule Informations' Fort Configurationl EDS Fle |
Gaonfigured Connections Connections Parameters
= [ EPSON RC700 Efh N\ Skve | Name [ value [ unit (]
B0 her = Request Packet Interval 10 ms
. = Input — T—>0
7 MMRme nt Ide ntity = Input Size 32 bytes
(0 Configuration Settings = Input Mode Multicast
= Input Type Fixed
= Priority Scheduled
= Trigger Type Cyclic
= Qutput — O—>T
= Output Size 32 bytes
= Output Made Point to Paoint
= Output Type Fixed
= Priority Scheduled
. [+
Al Remove
 Description
eneral parameters of the connection, :l
L]
/ /
| oK I\g_ancel | Help |
s Connections Parameters that are set for the Fieldbus master board and information

of the slave device need to be matched.

Communication with the slave device is not performed if they do not match.
Change the information of either Connections Parameters or Fieldbus master board.
Please consult with the slave device manufacturer if the information is unclear.

24-1 Double-click the items to change if necessary.
After changing items, click <OK> button. (The figure below is an example
of edit screen of Output Size)

Qutput Size il
Walug |
Parameter
Name : Output Size
Description : Output size in bytes :I
[The default size in the EDS file is 32 kytes.
=
[ Settin;
Meoeimum : 258
Default 32 2] | ol btes
Minirmum : 0

Erevious | Dlext | oK I Cancel Help:

25. Click <OK> to complete the registration.
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26. Check the communication status with each slave devices.
Click <Diagnostic>.

a applicomIOR console

=1o]x|

Li| @l | »|=|o| B 2| 4] 88

Bw| Ble| &

-89 Description (COMFIGO1 )
=] Boarts configuration

:Q OPC server parameters

=B Board 1: PCI/PCU-ETHIO
' Protocol (TGP): Etherbet/IP

| 2| 2l ¥

- Metwork

|

EPSON RC700 EtherNet/IP Slave: 1821

53 Equipment Libraty R Metwork Detection

]

Mumber of eguipments detected : 1

Scanning network complete

B Output Message Yiew

R

|H eady

27. The [Diagnostic Board] dialog box is displayed.

~ Diagnostic Board : 1

Diagnostic  Tools 7

Plw 2

~lolx]

8 E 5:[192.168.0.5] [ EtherNetIP ]

= I Layer TePP
L8
E ........... Q—»

Server Equipments

Funhgured boards state /A

145



2. Installation

If it cannot communicate with the slave device, the following dialog box appears.

Connections Parameters that are set for the Fieldbus master board and information of
the slave device may not be matched.
= Diagnostic Board : 1 ;Iglil

Diagnostic  Tools 2

Ol 2 |

B E 5:[182.156 0 5] [ EtherNetIP |

Connections Parameters for the Fieldbus master board can be checked by the
following procedure.

First, select the slave device which is registered to the Fieldbus master board.

Then, click the left mouse button and select [Properties].
a applicomlOR console ;Iglil

Eile Description Library Network Protocol Tools Items 2

il &) %l wislo| B/ 2| 8] 8l & ¥

E-A Ethernet: RA5 Auto 104100 Mb

wlw| e g

=B Description (CONFIGO1 ) - B =1 )
=& Boards configuration B Dekete Supp
£8) Board 1. PGL/PCU-ETHIO Ald
7 Pratocol (TGP Etheriet/IP =
+® OPC sarver parameters Dglete all
Digahle all
Enable all
Duplicate X times
#| B| =[%] &
- MNetwork

EPSON RC700 Etherhet/IP Slaver : 1821

< | ]
20 Equipment Library R Network Detection

MNumkber of equipments detected @ 1 o
Scanning network complete =

D Output Message View

‘Haady anhgured boards state Y
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The property information of selected slave device is displayed.

1794- AENT FLEX IO Ethernet Adapter

Gereral | Chassis | Gonnectiona | Olire Parsmeters | Modsle bdormations | Pert Gordipuration | EDS Fils |
Equement Desgnaton
Tooic Hame :  AMEGEY

Hurier i = Link, Pacheabors Bctive Configwation:
Comment ©
Meatwrrk, Prigesri s
| Hams | Mshe | Linit L.
= Fidress Tpe P
= IP Address 192160001032

Descripton - (Dol addads bipe I or hodt name

C & 1 oo |

Select <General> on the [Connections] tab.

Connections Parameters appear to communicate with the slave device.

EPSON RG700 EtherNet/IP Slave x|
'General Connections |On\ine F‘ar’ameteml hodule Infurmatiunsl Part Cunfigur’atiunl EDS File |
Caonfigured Connections Connections Parameters
B [ EPSON RCTO0 EtherMNet/IP Slave Name Malue [ urit =
B Discrete Exclusive Owner = Request Packet Interval 10 ms
~OETEE - Input - T->0
(0 Check Equipment Tdentity ~ Input Size 32 bytes

O Configuration Settings

= Input Mode Multicast
= Input Type Fixed

= Priority Scheduled
= Trigger Type Cyclic

= Output — O—>T
= Output Size 3z ytes

= Output Mode Point to Point
= Output Type Fixed
= Priority Scheduled

Add Remove

Description

Fener'a\ parameters of the connection

C e |

Cancel |
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28. Select [File]-[Download in Flash] from the applicomIOR console menu. Register the
configuration to the Fieldbus master board.

a applicomIOR console

o9 (=1[ES

File Desctiption  Library  Metwork  Protocol  Tools  fems 7

Configuration Manager... ﬂ E é. E ﬂ E
& save Ctrl+5 =l Ethernet: RJ45 Auto 10/100 Mo

) : = 4 TOPAP 192168101110
&b List and Print. +1-[F° [000] Etherhet/IP Local Slave

0 Boardfs) Initialization f: S A + [001] 192168101133 1794-AENT
e -E

Eraze Flash Mem Ether Met./TP

Export N {PCGDDE) 3
Import L4 z
Preferences L4

Exit ‘

]—E—Wﬂvm Scanner : 192.168.101.060
RSLine Server : 1921688101128

NOTE Make sure that the flash memory of Fieldbus master board stores the
configuration; otherwise, the Fieldbus master board cannot function correctly.
Also, you cannot control it from EPSON RC+7.0.

If you changed the configuration, select [File]-[Download in Flash] from the

applicomIOR console menu and register the configuration to the Fieldbus master
board.

29. After a few seconds, the display of “Configured boards state” on the status bar turns
to green.

:a:applicomIOR console E‘E‘g'

File  Description Library Metwork Protocal Tools Items 7

H| 8| ®=0| (o= 2| 8 2@ =l ¥
= |2/ Ethernet R45 Auto 104100 Mb
=8 TGP/IP 192168101110
EH J % [E° [000] EtherMet/TP Local Slave
= Description (COMFIGOT? ¥ + [001] 192168101133 1794-AENT
=B, Boards canfiguration 1
= BB Board 1:  PCL/PCU-ETHID
A Protocol (TGP EtherNet/IP

B DDE server parameters (PGODED —
:Q DAServer parameters
- .

W 2| +B
—_ﬂNatwnrk

B applicomI0 EtherMet/IP Scanner : 192162101.060
5 RSLiny Server : 102168101128

= 1 794-AENT/A
CIFX RE/EIM - 192168.101.134

@ E quipment Library % Metwark. Detection

Add Device Group : TOPIGT-B. ]
Configuration file for DAServer created

A
B Output Message Yiew @
Ready |Eonl|gured boards state - | fa

Now, the Fieldbus master board is ready to operate in the master mode.

30. Close the “applicomlO Console” application.
31. Refer to the next section EPSON RC+7.0 Configuration and continue the step.
’\g If the fieldbus master board is not recognized in Windows 8 or Windows 10, refer to
the following section and disable the fast startup function.

4. Troubleshooting
4.4 How to Disable Fast Startup in Windows 10
4.5 How to Disable Fast Startup in Windows 8 or 8.1
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EPSON RC+7.0 Configuration

To use the Fieldbus master board, the Robot system option setting and Fieldbus master
setting should be enabled on EPSON RC+ 7.0.

1.
2.

Fieldbus I/O Rev.22

Select [Setup]-[Option Setting] and display the [Option] dialog box.

Refer to EPSON RC+ User’s Guide 24. Installing Controller Options and enable the
Fieldbus Master option.

The following dialog box appears.
EPSON RC+ 7.0

Ghanges will take affect during the next session.

Click <OK> and reboot EPSON RC+7.0.
After EPSON RC+7.0 is started, the option setting is enabled.

Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.
System Configuration ? e

@ Startup Figldbus Master General

= Contraller
- Gieneral

Gloze

- Configuration
- Preferences
--Simulator

Drive Units
- Robots

-Inputz / Qutputs

=-Fieldbuz Mast

P 1

Slaves

Idbus Slave
-Remate Control
-RE232
WTGP /TP
-Part Feeders
[ Security
- Wizion

il Type:

&

o

Total hput Bytes: 0

-

Total Output Bytes0

[l

Select [Inputs/Outputs]-[Fieldbus Master]-[ General].

Set the following items:
[Fieldbus Type:] EtherNet/IP
[Board Type:] Molex
[Update Interval:] Update cycle for the EtherNet/IP master I/O

System Configuration

- Startup
=-Gontraller

- General

- Configuration

. Preferences

- Gimulatar

H- Drive Units

- Robots

- Tnputs # Qutputs

-Gieneral
- Glaves

H- Femote Gontral
0 R332

0TGP /TP

H- Part Feeders
[ Security

[ Yision

=-Fieldbus Master

-Fieldbug Slave

Figldbus Master General

Fieldbus Type:

|ﬁoard Type: | Molex v| |

% |deate ]nterval:| n | omE |

Total hput Bytes: 0

Total Output Bytes

7 x

Cloze

Apply

Bestore

Click <Apply>.

Confirm that the following items are displayed.

Total Input Bytes

: Number of inputs the master controls (Bytes)

Total Output Bytes : Number of outputs the master controls (Bytes)
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8. Click <Close>. The following dialog box appears.
The Robot Controller automatically starts rebooting.

EPSON RG+ 7.0

Rebooting Controller

Close |

9. Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.

System Configuration ? X
= Startup Thputz / Qutputs o
[=-Contraller

--CGeneral Type Thztalled Thputs Cutputs
""gmff'g“ra"m (10),. Drive Unit 1 No
e vive Urit 1 R-LO Mo
i-Drive Units ' Extended Board 1 Mo
: Extended Board 2 Mo
= Extended Board 3 Mo
Extended Board 4 No
Euwromap 67 Boar= Mo
Fieldbuzs Slave Euromap 67 Boa Mo
+-Remote Gontrol Drive Unit 2 Mo
2-RE232 Drive Unit 2 R-LF0 Mo
H-TGP /TP : 8 (1 1)
Drive Unit 3 Mo
i-Part Feeders X y
- Security Drive Unit 3 R-1/0. Mo
H- Wizion Fieldbus Slave ez 512 - 767 512 - 767
[ Fieidous Master Yes G144 6308 6144 - 630
v

10. Select [Inputs / Outputs].

11. Confirm that the following items are displayed in “Fieldbus Master”.
Installed :Yes
Inputs  :6144 — ( 6144 + Number of inputs the master controls (Bits) )
Outputs :6144 — ( 6144 + Number of outputs the master controls (Bits) )

12. Select [Fieldbus Master]-[General].

System Configuration ? X
Fieldbus Master General
- Start
--O:r:t:lopiler Cloze
- General
Configuration
- Preferences
Frdus T
-Drive Units
s / Ouwpute Bourd Type:
E| Fieldh aster
(1 2) Update Interval ms
Eib Total Input Bytes: 32
Remote Control g
ez L)
WTGP A 1P Total Output Bytes 32
-Part Feeders
i Security
i Wigion
13. Confirm that the following items are displayed.
Total Input Bytes : Number of inputs the master controls (Bytes)

Total Output Bytes : Number of outputs the master controls (Bytes)
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14. Select [Fieldbus Master]-[Slaves].

I System Configuration

Startup
(= Contraller
General
Caonfiguration
Preferences
Simulator
Robots
= Inputs ¥ Outputs
= Fieldbus Master

Slaves
Remote Cantro

R5232

Conveyor Encoders
Force Senzing
Security
Vision

TGP £ IP (1

Fieldbuzs Master Slaves

D Input Bytes Output Bytes

4

Spel Inputs
E144.6339
64006463

WO

IL Systemn Configuration

=

Startup

SPEL Cantroller Board

Diive Units

Fiobots

Inputsz # Outputs

(=) Fieldbusg Master
General
Slaves

Femote Contral

R5232

TCP /1P

Conveyor Encoders

Security

Wision

Fieldbus Master Slaves

tes Output Bytes

2

Spel Inputs

1024-1033

Spel Outputs

1024-1033

% (15)

15. Confirm that the following information the master controls are displayed.

ID

Input Bytes
Output Bytes
Spel Inputs
Spel Outputs

: Fieldbus station ID of slave
: Number of inputs per slave (Bytes)

: Number of outputs per slave (Bytes)

: Number of inputs per slave (Bits)

: Number of outputs per slave (Bits)

“Encapsulation Inactivity Timeout”

Fieldbus EtherNet/IP master board manufactured by molex is not supported

“Encapsulation Inactivity Timeout” which is added by EtherNet/IP standard update.

If connecting the EtherNet/IP slave device that supports “Encapsulation Inactivity
Timeout”, connection will be disconnected due to inconsistency with standard update on
the above.
You need to change the set value of “Encapsulation Inactivity Timeout” on the Fieldbus
EtherNet/IP master board side.

Fieldbus I/O Rev.22
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How to Change the Set Value on the Master Side
Set “0x0000” of UINT below.
TCP/IP Interface Object (F5h) class - Instance #1 - Attribute#13
- Encapsulation Inactivity Timeout

Describe the procedures to set on applicomlO 4.2 Console application.

1. Connect the fieldbus master and the slave.

2. Select [Network]-[Online Action] on the menu of the [applicomlO Console]
application.

3. The [Outline Action] dialog box appears. Select the [Explicit Message] tab.

Online Action B

Explicit Message IPing I

rAddless ~Service eallata
Murnber I'IE 00 00 |_|
IP Add |192.158. 0 .12
5 4 Namel ISet_AlllibulEs_Single j I
Class  [0x000000F5 |h]
Instance I'I IEI
i attibute [13 |
K i
E| E Send to Device | B Mas(sfging
Connected
[~ Continue [500ms) I ' Unconnected
 Recaive
S [

-
A »

i Status

Set as follows:
Address
IP Address : IP address of the fieldbus EtherNet/IP slave
Class : 0x000000F5
Instance o1
Attribute 2 13
Service
Name : Set_Attribute Single
Data : 0000

4. Click <Send to Device>.
5. Confirm that the “CIP Status: 0x0. Success” is displayed on the [Status].

Now, changing the setting is complete.
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2.3.4 Installing EtherNet/IP Board Manufactured by Hilscher

Appearance

N\
@ <

O srs
O QOMD <€
O aoM1

C
-
i

— Rotary Switch

— Status display LED (x3)

—— Ethernet Interface (Channel 0)

—— Ethernet Interface (Channel 1)

C
L
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PCI: CIFX 50-RE

)

Drehschalter Slot-Mummer (Kartan-ID)/

Ruokary Switch Siot Number (Card 107,

DcomD
OCoM

Etharnet RJ45-Buchsa /
Ethernet RJ45 Socket

PCI Express: CIFX 50E-RE

L= 7

Drefschalter Slot-Nummer (Karten-iD) /

Farald!
P T

Haral 1/
Comneai 1 CH 1}

::l [ﬂ | ___System LED (geibignin) / {yeliowigrean)

nsrs-——""'__fknmmunlhaﬂﬂnsstaWHED Ownd 1 {rodigron} /

Communication Status LED D and 1 {redigreen)

[

CIFX BORE|

O

&

[ -

PCIBus *
(XK1}, 124-palg/ 124 pin]

S¥NC-Anschiuss i
SYNGC Connector
{XE1, 3-pabig / 3 pin)

Fotary Bwich 3iot Mumber (Card ID:-"“\

Ethernsf RJLEBuchse
Ethernef RJLE Socket

154

el 0.
Chuanal 00CH 3y

w11
Chhmanal 1 40H 1)

r=3wstem LED [gel'gron) / (yellowigresn)
|- Kommunk ationsstabus-LED 0und 1 jrofigrin )/
Commiunication 3tatus LED 0 and 1 jnedignesn)

SYNC-ANSChIUSS /

SYMC Connecior
{51, 3polg /3 pin)
PCI Express Bus

{3E-pallg / 36 pin)
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Specifications
EtherNet/IP Scanner
ltem Specification
Name EtherNet/IP board manufactured by Hilscher
Max1mqm number of EtherNet/IP 64 connections for implicit and explicit
connections
Maximum number of total cyclic 5712 bytes
input data
Maximum number of total cyclic 5760 bytes
output data
g/izlmum number of cyclic input 128 bytes per slave per telegram
1(\1/2[1:;1:1mum number of cyclic output 128 bytes per slave per telegram
Cyclic, minimum 1 ms (depending on used
10 connection type number of connections and used number of
input and output data)
Maximum number of unscheduled 1400 bytes per telegram
data
UCMM, Class 3 Supported
Explicit Messages, Client and Server | Get Attribute Single/All
Services Set Attribute Single/All
Quick connect Supported
Identity Object
Message Route Object
Assembly Object
Predefined standard objects g&tﬁgﬁ?ﬂfgﬁ}iﬁ
TCP/IP Object
DLR Object
QoS Object
Maximal number of user specific
. 20
objects
Network scan Supported
Topology Tree, Line, Ring
DLR (Device Level Ring) Beacon based “Ring Node”
ACD (Address Conflict Detection) Supported
DHCP Supported
BOOTP Supported
Baud rates (bps) 10M, 100 M
Data transport layer Ethernet II, IEEE 802.3
Switch function Integrated
Limitations CIP Sync Services are not implemented,
TAGs are not supported.
Reference to firmware/stack version | V2.9
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LED Description

For the EtherNet/IP scanner protocol, the communication LEDs MS and NS as wellas the
Ethernet LEDs LINK and ACT can assume the state described below.

LED

Color |

State

Description

MS
(Module Status)

General name:
COM 0

Duo LED re

d/green

(green)

ON

Device operational:
The device is operating correctly.

(green)

Flashing (1 Hz)

Standby:
The device has not been configured.

Flashing
(green, red, green)

Self-test:
The device is performing its power-up testing.

F (red)

Blinking (1 Hz)

Major recoverable fault:
The device has detected major recoverable fault.
E.g. an incorrect or inconsistent configuration can be
considered a major recoverable fault.

® (red)

ON

Major unrecoverable fault:
The device has detected a major unrecoverable fault.

® (OFF)

OFF

No power:
The device is powered OFF.

NS
(Network status)

General name:
:COM 1

Duo LED re

d/green

(green)

ON

Connected:
An IP address is configured, at least one CIP
connection (any transport class) is established.
Exclusive Owner connection has not timed out.

Flashing (1 Hz)

No connections:
An IP address is configured, but no CIP connections
are established. Exclusive Owner connection has not
timed out.

Flashing
(red, green, OFF)

Self-test:
The device is performing its power-up testing.

v,

25 (red)

Blinking (1 Hz)

Connection timeout:
An IP address is configured, and Exclusive Owner
connection for which this device is the target has
timed out.
The NS indicator returns to steady green only when
all timed out Exclusive Owner connections are
reestablished.

® (red)

ON

Duplicate IP:
The device has detected that its I[P address is already
in use.

® (OFF)

OFF

Not powered, no IP address:
The device does not have an IP address.
(Or is powered OFF).
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LED Color | State Description
LINK LED green
Ch0 & Chl (green) | ON The device is linked to the Ethernet.
® (OFF) | OFF The device has no link to Ethernet.
ACT LED yellow
Ch0 & Chl Flickering The device sends/receives Ethernet frames.
(vellow) (load dependent)
® (OFF) OFF The device does not send/receive Ethernet frame.
LED state Description
Blinking (1 Hz) The indicator turns ON and OFF with a frequency of 1 Hz.
Turn ON for 500 ms, followed turn OFF for 500 ms.
Flickering The indicator turns ON and OFF with a frequency of approx. 10Hz to indicate high
(load dependent) Ethernet activity. Turn ON for approx. 50 ms, followed turn OFF for 50 ms.
The indicator turns ON and OFF in irregular intervals to indicate low Ethernet
activity.

Fieldbus I/O Rev.22
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Modes

EtherNet/IP board manufactured by Hilscher has the master mode and the slave
mode. However, do not use in the slave mode.

Master mode
The master device gathers and controls all nodes on EtherNet/IP network.

EtherNet/IP master can control up to 64 nodes (max. 128 bytes per slave) in one
network.

PLC is typically configured as a master and controls all nodes in factory automation
system, but EPSON RC+ is also capable of being a master.

EtherNet/IP network configuration is specified by configuration management
software. This is normally provided by a master device manufacturer.

The configuration management software determines parameters for each slave device
via an Electronic Data Sheet (EDS).

Available connection types are Cyclic, Change of State, and Explicit Messaging.
Available baud rates are 100 Mbps and 10 Mbps.

Fieldbus I/O Rev.22
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Installing Software

Installing device driver

Before adding EtherNet/IP board manufactured by Hilscher to the PC with the
EPSON RC+ 7.0 installed, you must install the Hilscher SYCON.net application and
drivers according to the type of the board you are using.

1. Insert Communication-Solutions DVD into the PC with EPSON RC+7.0 installed.

2. Execute Communication-Solutions.exe.
When Windows Security Alert appears, do not click <Cancel> and proceed to the next
step.

3. The [Communication Solutions] window appears.
Select “Install cifX / netJACK Device Driver”.

Communication Solutions

Installation Guide
Install SYCON.net Configuration Software
Install net¥Studio (Objekt Engineering)
Documentation
Drivers, Software and Tools
Install cifi / netJACK Device Driver @
Install USB Diagnosis Driver
Install USB SPM Driver
Start netHOST for Remote access
Driver-Toolkit for Programmers
Auxiliary Tools

A\ anoeer CCoLink Deviceiet EherchT= Ether‘tet/P ==
i nt ! s of o = [T
FoweRik Woaeus ZEERRE GEESEY Sercos e hilscher

. COMMUNICATION
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4. The [User Account Control] dialog box appears.
Click <Yes>.

5.

Show more details

ﬁ cifX Device Driver Setup

Verified publisher: Hilscher Gesellschaft fir
Systemautomation mbH
File origin: Hard drive on this computer

The [Device Driver Setup] dialog box appears.
Select the [I accept the terms in the License Agreement] check box.

lick <Install>.

Please read the cifX Device Driver (x64) 1.5.0.0
License Agreement

HILSCHER SOFTWARE LICENSE

This document is a legal Agreement
between you, the license, and
Hilscher Gesellschaft fir
Systemautomaﬁ on mbH,
("Hilscher"). Please read this
Agreement carefully before you
install the software. By

. |installing or otherwise using the

software, you accept the terms of
this Agreement. If you do not
agree to the terms of this
Agreement, then do not install or
use thel Softwarg., return it to us

-
AGREEMENT D

:_mu%_][n:ma

The [Windows Security] dialog box appears.

Click <Install>.

When the dialog box switched, click <Install> again.
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8. The [Completed the cifX Device Driver (x64) 1.5.0.0 Setup Wizard] dialog box
appears.
Click <Finish>.
%) cifx Device Driver (x64) 1.5.0.0 Setup =] @ |22

Completed the cifX Device Driver (x64)
1.5.0.0 Setup Wizard

Click the Finish button to exit the Setup Wizard.

If you upgraded from a previous version, you may need to
restart your computer to finish the Installation.

Back Cancel

Installing master application software

9. The [Communication Solutions] dialog box appears.
Select “Install SYCON.net Configuration Software”.

Communication Solutions

Installation Guide

Install SYCON.net Configuration Software
Install netXStudio (Objekt Engineering) {t')
Documentation

Drivers, Software and Tools

A CANopen CC'Link Devicei'et EthercAT.~ Etheri'et/IP 'f_
e 1Y s 3 S h i
POWERLINK WMocbus  ZECEE sercos g !li.!%?ﬁiﬂc?ﬁ

! COMMUNICATION

10. When Windows Security Alert appears, do not click <Cancel> and proceed to the next
step.
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11. The [User Account Control] dialog box appears.
Click <Yes>.

User Account Control x

Do you want to allow this app to make
changes to your device?

@ SYCON.net System Configurator

Verified publisher: Hilscher Gesellschaft far
Systemautomation mbH
File origin: Hard drive on this computer

Show more details

Yes | No

12. The [Choose Setup Language] dialog box appears.
Select “Englisch [USA]” and click <OK>.
=

Choose Setup Language

@ Select the language for this installation from the choices below.
1

[ Engisch (U52) -]

l oK ] [ Cancel ]

Now, start the installation.

InstallShield Wizard

Preparing to Install...
SYCOM. et for nets Setup is preparing the InstallShield

‘wizard, which will guide pou through the program setup
process. Please wait.

Checking Operating System Versian

— |
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13. The [InstallShield Wizard - Welcome] dialog box appears.

Click <Next>.

15! SYCOM.net for netX - InstaliShield Wizard ==

Welcome to the InstallShield Wizard for
SYCON.net for netX

The Installshield(R) Wizard will install SYCOM.net for netX,
version 1,500.181213,25251 on your computer, To continue,
dick Mext.

WARNING: This program is protected by copyright law and
international treaties.

< Back £ Next >%_J [ Cancel ]

14. [InstallShield Wizard - Important Information] dialog box appears.

Select <I read the information>.

Click <Next>.
3! SYCON.net for netX - Instalishield Wizard (=3

Impeortant Information

Please read the followinig information carefully.

-

Notes about major changes in SYCON.net V1.360.x.x m
Please read these notes carefully, since they contain imporant information about
major changes in SYCOM.net.

Overview

1. Concerns PC Cards cifX, Communication Modules comX and netJACK

1.1. DeviceMet Master- SYCOMN.net and Firmware

") I have not read the information yet

InstaliShield

[ < Back ][ Mext > Ld} [ Cancel ]

15. The [InstallShield Wizard - License Agreement] dialog box appears.

Select <I accept the terms in the license agreement>.
Click <Next>.

13! SYCON.net for netX - InstaliShield Wizard ===

License Agreement

Please read the following license agreement carefully.

HILSCHER SOFTVVARE LICENSE AGREEMENT

»

This document is a legally valid contract between you and Hischer Gesellschaft fir
Systemautomation mbH (“Hilecher™).

Please read through this License Agreement carefully before instaling and using the
software. By installing the software and using it, whether in whole or in part, you accept all
ofthe provisions of this Agreement.

If you decline to accept these terms and conditions, please do not install the software
Instead, return i to us or the retailer from which you purchased it for a refund of the
purchase price. 57

(") I do not accept the terms in the license agreement

InstallShield

< Back ][ Next = I/\I\?J [ Cancel
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2. Installation

164

Enter the User Name and Organization.
Click <Next>.
75 SYCON.net for netX - InstallShield Wizard

Customer Information

Flease enter your information.

User Name:
|<\'our Name =

Organization:

|<\"o|.|r Organization >

InstallShield

[ < Back ][ MNext > RJ] [ Cancel ]

Click <Install>.
15! SYCON.net for netX - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

InstallShisld
[ < Back || Install , | [ Cancel
i
Now, start the installation.
15! SYCOM.net for netX - InstallShield Wizard o] @ (==

Installing SYCON.net for netX
The program features you selected are being installed.

Please wait while the InstallShield Wizard installs SYCOM.net for netX, This
may take several minutes.

Status:

— |

Installshield

< Back Next =

16. The [InstallShield Wizard - Customer Information] dialog box appears.

17. The [InstallShield Wizard - Ready to Install the Program] dialog box appears.
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2. Installation

18. The [InstallShield Wizard - InstallShield Wizard Completed] dialog box appears.
Click <Finish>.

15! SYCOM.net for netX - InstaliShield Wizard ==

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed SYCON.net
for netX, Click Finish to exit the wizard,

Refer to the next Installing a Board to install EtherNet/IP board manufactured by
Hilscher.

Installing a Board

1. Configure the rotary switch of the board address on EtherNet/IP board manufactured
by Hilscher.
You can install one Fieldbus master board to the PC with the EPSON RC+ 7.0
installed. The slot number should be “Not in use (0)”. Refer to the following table

for configuration.

Slot No. Rotary switch position
Not in use 0
Slot No. 1 1
Slot No. 9 9

2. Install the EtherNet/IP board manufactured by Hilscher to the PCI bus or PCI Express
bus of the PC with the EPSON RC+ 7.0 installed.
Installation methods of the EtherNet/IP board manufactured by Hilscher to the PCI
bus/PCI Express bus and how to open the cover differ depending on the type of PC.
Refer to the manuals of each PC on how to install the board to the PCI bus/PCI
Express board.

3. Connect EtherNet/IP board manufactured by Hilscher with the EtherNet/IP network.
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166

4. Describe an example to set the master and the slave as the setting below.

Setting item

Value

Address configuration Fixed address

Master IP address

192.168.0.2

Slave IP address

192.168.0.3

Subnet mask

255.255.255.0

Input Bytes

32

Output Bytes

32

System Configuration

[#-Startup

- Controller

- (General

- Configuration

- Preferences
Simulator

- Drive Uinits

|- Robots

—J- Inputs / Outputs

E| Figldbus Master

i -General

- Figldbus Slave

General

- EtherNet/IF

i Analog 140

|- Remote Control

+-RS5232

H-TCP /1P

- Conveyor Encoders

- Force Sensing

[#- Secunty w

Fieldbus /0 Slave
Close

Fieldbus Type: EtherMet/|P

Input Bytes:
Output Bytes:

System Configuration

- Startup

- Controller

- General
Corfiguration

- Preferences

- Simulator

- Drive Units

- Robats

- Inputs / Outputs
[ Fieldbus Master

i ieGenera

Fieldbus Slave

- General

-EtherMet/IP

Analog 1/0
Remote Control
~R5232

-TCP /P

- Conveyor Encoders

[#)- Force Sensing

- Security v

-G

I}

-

EtherNet/IP

MAC Address:  00-30-11-FF-01-D1 fans
Host Name: ETHIPDOOD
Domain Mame: EpsonRobots

Primary DNS: .0.0.0

Secondary DNS:

o| [=
=
=
=

Timeout: 75 seconds

Address @) g (O DHCP/BOOTP/ARP
Configuration:

P Gty

5. Start up the PC.

6. Select the Start menu-[SYCON.net] and execute it.
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2. Installation

7. Set a Confirm password of SYCON.net.

Click <OK>.
Be careful not to forget the Confirm password.
SYCON.net User Login (==

r Hilscher SYOOMnet

SYGOMnet is started for the first time . Flease enter an
administrator password now

User MName: [Administrator

Passward: |

Confirm password:

8. SYCON.net starts up.
Click [netDevice]-Device Catalog list on the right side-[CIFX RE/EIM].
B¢ SYCON.net - [Untitled.spj] =N ECh ()

File View Device MNetwork Extras Help

DEW D |z sa EE=Y-]

netProject + *| netDevice
-3 Project: Untitled;

E1-{] EtherNet/IP

D Gateway / Stand-Alone Sl
ED Master

s EEEEE

2 COMX 100X0{-RE/EIM
k¢ NET[ 3100 RE/EIM

nebs NETX 500 RE/EIM

! NHST-T100-EN/EIM

2% N 100XX-RE/EIM

& P el
I8 Fieldbus A Vendor %, DTM Clac

«[om

", Network View ;/

" SYCON.net / netDevice / < [y

E Qutput Winc . X
=%
=

Administrator I
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Importing slave EDS files
9. Click [Network]-[Import Device Descriptions...].

B¢ SYCOM.net - [Untitled.spj]

” File View Device | Network | Extras Help
” 0= @ ” 2+ &4 Add Busline
[netproject | L

P | {Project: Unti

tleg

= Device Catalog... E
| Import Ergvioe Descriptions...
Ly

The [Import Device Description] dialog box appears.

’ netDevice - Import Device Description X
Lookn: | | | EtherMiettP v] @@ e @
e
|_| EPSND700.eds
Quick access | | EPSN1001.eds
Desktop
m
Libraries
This PC
Net:vork
File pame: (C:\EpsonRC70\Fieldbus'\ EtherMetIPY| v | | Open |
Files of type: CANopen EDS (" eds; *.dcf) v Cancel
10. Select EDS files provided by each device manufacturer.
Click <Open>.
' netDevice - Import Device Description X
Lookin: [ EtherletlP v @F @
1 s
* |_| EPSNOT00.eds
Quick access L EPSN1001.eds
Desktop
m
Libraries
This PC
Network
File name: "EPSN0301.eds” "EPSNO601.eds” "EPSNOB00.eds” v | | Open I
Fles of type: CANopen EDS (".eds; “.dcf) v Cancel

Fieldbus I/O Rev.22




2. Installation

11. The following message appears.
Click <Yes>. EDS files are imported.
o]

Import Device Description

e Imported files:

Device description files 3
Icon or bitmap files 0

Do you want to reload the catalog?

Adding a master icon

12. Click SYCON.net application software-[netDevice]-Device Catalog list on the right
side-[EtherNet/IP]-[Master]-[CIFX RE/EIM].

B SYCON.net - [Untitled.sp] folE ==
” Eile View Device MNefwork Extras Help

bEEB|zsa |0 [@esa

| netProject + % [ netDevice

~{[QiProject: Untitled;

| »

£ EtherNet/IP
&-[Z] Gateway / Stand-Alone Sla
-2 Master

: '}a@
21 COMKS100XX-RE/EIM

ek NETX 100 RE/EIM
*gB NETX 500 RE/EIM
M NHST-T100-EN/EIM
i NJ 100%X-RE/EIM

< I 3 - T S
4 j ' Fi Vendor Y DTM Clat
14 4[» [ »/[y, Network View — — E—

[Output Winca x|

14[ 47 » [¥/\ SYCON.net’) netDevice 1EN i v

Read Administrator
Y

13. Drag & drop [CIFX RE/EIM] on the bold line on the left side of [netDevice].

P SYCON.net - [Untitled.spi] [E=R(E5E|
H Fil= View Device Network Extras Help
bEd@|zza|x@ [=]=s
| netProject + % [netDevice
Oiproject: U : =
iy [23 Etherhet/IP
\ -1 Gateway / Stand-Alone Sla
£ =-(21 Master
o EEEEED

821 COMX 100XX-RE/EIM
{2 NETX 100 RE/EIM
.4#E NETX 500 RE/EIM

I NHST-T100-EN/EIM
L ND 10050CRE/EIM

S | o =3 clen
T ) " _4'|T'_T\ Fieldbus /Vendor , DTM Cla:
14] 4[» [ »]\ Network View f— —_— —

|Output Winca x|

14] 4] ¥ [ /[ SYCON.net’, netDevice ] I v
Ready |Administrator I
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14. The “CIFX_RE EIM” icon indicating EtherNet/IP board manufactured by Hilscher is

connected.
B SYCOM.net - [Untitled.spj] o ==
File Wiew Device Network Extras Help
= = e TR =, & &
netProject ~ *| | netDevice
-] Project: Untitled -
A =27 EtherMet/IP
T (L] Gateway / Stand-Alone Sla
CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.15( -2 Master
e CIFX RE/EIM
'-IJ — 2 COMX 10020¢-RE/EIM
et NETX 100 RE/EIM
et NETX 500 RE/EIM
! NHST-T100-EN/EIM
i 2% NJ 100XX-RE/EIM
| —— 0 (T3 Clawn
k] i i 4 ﬁ\ Fieldbus /Vendor}, DTM Cla:
O Il » " Network View / — ——— —
]
I
c
H
H
8  SYCON.net’, netDevice / et '
Ready Administrator
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2. Installation

Adding a slave icon

15. Click SYCON.net application software-[netDevice]-Device Catalog list on the right

side-[EtherNet/IP]-[Slave]-Slave device.

In case of EtherNet/IP slave module:

]
CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1>(#1)

<
H[ 4[r [ I[\, Network View

P SYCOM.net - [Untitled.spjl - m] *
H Eile WView Device Metwork Extras Help

D@D |zca |0 @
| netProject « x| netDevice -
B[:I Project: Untitled | A ‘ )

2123 Slave ~
7 CIFX RE/EIS V1.1

COMX 100XX-RE/EIS V1.1

COMX 51XX-RE/EIS V1.1

ENIP Generic Adapter

ENIP Modular Generic Adapter
EPSON RC700 EtherMNet/IP Slave V1
EPSON RC90 EtherMet/IP Slave V2.
EPSON TSERIES EtherNet/IP(TM) V|

< ¥
| 4] I\ Fieldbus Vendor , DTM Class , Found

< >

x|

4

]

2

=

El

S1[14] 4[> [M], SYCON.net { netDevice I >
Ready |Administrator [ Nom][ ]

16. Drag & drop the selected slave device on the bold line on the left side of [netDevice].

Fieldbus I/0 Rev.22

B SYCON.net - [Untitled.spj] =n EoR ==
” File View Device Network Extras Help
bEd®|zsa|xo [®s
[ netProject + %| [ netDevice A
= »
=-[Z3 Etheriet/TP B

m

CIFX_RE_EIM[CIFX RE/EIM]<102.168.10.1>(

=R

-] Gateway / Stand-Alone Slar
=-[Z3 Master
=-(3 Slave
h CIFX RE/EIM V1.1 =
e CIFX RE/EIS V1.1
COMX 100XX-RE/EIS V1
COMX 51X¥X-RE/EIS V1.1
EMIP Generic Adapter
ENIP Modular Generic Ac
- EPSON RC700 EtherNet/
\-- EPSOMN RCS0 EtherMNet/I
BT -

4 m (2
| «[» [y Fieldbus ;vendor % DTM Class},

DTM:

Etheriet/IP Generic EDS -

Ad DTM v

] [ v I:fﬁer - |J

4 T 3 4| 4] k| H [\ Network View Vendor:  Hilscher GmbH -
Ready |Administrator [ [Num]
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17. EtherNet/IP Slave is connected and the icon appears.

B SYCON.net - [Untitled.spj]
] View Device MNetwork Extras Help

IDEE @ |z=a)]

IEIE==0

| netProject & 83 | | netDevice

=-+[Z1 Project: Untitled
S IM[CIFX R
PSON TSERIES:! ]

R

] 1l
RIRILIN

_TSERIES_Etherlet_IP_TM_[EPSON

Network View

Ready

£ EtherNet/IP A
[ Gateway / Stand-Alone Sla
#-(Z1 Master

&7 Slave

jﬁ CIFX RE/EIM V1.1 =
ey CIFX RE/EIS V1.1

3 COMX 100X%-RE/EIS V1
COMX S1XX-RE/EIS V1.1
-3 ENIP Generic Adapter
ENIP Modular Generic A
% EPSON RC700 EtherMet/
EPSON RCS0 EtherNet/T
EPSON TSERIES EtherM: .

] m b
| «[» [\ Fieldbus ¢ Vendor % DTM Class

DTM: Etheriet/IP Generic EDS "

Adapter DTM |]
Info: -

Hilscher GmbH -

Vendor:

|Administrator

[ Jum]
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Setting on master side
18. Right-click [netDevice]-<CIFX RE _EIM> and click [Configuration...].

netDevice

-

CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1>(#1)

E IOOH nect

Disconnect

_[EPSON

wnload

58

load

Cut
Copy
Paste

Metwork Scan...

Configuration...
= Measured Value... :
W[ 4] Simulation... —

Diagnosis...
iagnosis Admi

19. The [Configuration]dialog box appears.

20. Select [Settings]-[Device Assignment].

Fieldbus I/0 Rev.22

Select [Settings]-[Driver] tab.

Select the [CIFX Device Driver] checkbox and click <Apply>.

P netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1>(#1)

Device ID:
Vendor ID:

! 10 Device:

;2 Vendor:

CIFX RE/EM
Hilscher GmbH

0x0102
0x0118

[E=8EoR =)

DT

Driver

vestones ] [

23 Settings

£ Driver
netX Driver

Device Assignment
Firmware Download
Licensing

23 Configuration
Network Settings
Scanlist
Process Data
Address Table
Quick Connect Table
Scanner Settings

Driver

Version i

D
| lcrxoeviceoriver 110147941 {368ECSE-DE92-4C0E-B4AT-64FGRAETANFAY

]
]

netX SPM USB Driver
netx Driver

1047733
1.200.4.8037

{9634996A-AEAS-42FA-BFBD-5758AED2D303}
{B54CECCT-F333-4135-8405-6E 12FCABEES T}

[ ok | cancel |[ apply I,\J[ Help

4 pisconnected ( Data Set

7
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21. Select the [CIFX 50E-RE] checkbox.

Click <Apply>.

B netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1> (#1)

Device selection:

y I0Device:  CIFXRE/EIM Device ID: 0x0102 =
% Vendar: Hilscher GmbH Wendor ID: Ox0118 DT
Hsvigation Ares = I Device Assignment
3 Settings Scan progress: 1/1 Devices (Current device: )
£3 Driver
) [ J sen
netx Driver

suitable only v

wy Device Assignment
Firmware Download
Licensing

3 Configuration

Network Settings

Scanlist

Process Data

Address Table

‘Quick Connect Table

Scanner Settings

Device

] | cirx soERE | Ethernet/Ethernet/-/s... CIFX Device Driver | EtherhNet/IP Scanner ... ¥aifi0_Cho

Hardware Port 0/1/2/3  Slotnu...  Serial number Driver Channel Protocol Access path

Access path:

{358BEC5E-0E92-4C0E-B4A9-64F 6 2AE TAAFA¥GRI0_Chi

[oc ][ cenel ][ App‘y!}J[ Help

7

x pisconnected () Data Set

22.
Click <Browse...>.

Select [Settings]-[Driver]-[Firmware Download] tab.

CIFX RE[EIM
Hilscher GmbH

! 10 Device:

B =S

By netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1> (#1)

0x0102 =
0x0118 DT

Device ID:
vendor ID:

3 Settings
; MName:
{3 Driver
netX Driver e
Device Assignment
wy Firmware Download &
Licensing

23 Configuration

Network Settings
Scanlist

Process Data
Address Table
Quick Connect Table
Scanner Settings

o=

Firmware Download

); Bronse..p

CAUTION:

The firmware download
- stops the bus communication,

- erases the configuration database and
- overwrites the existing firmware in the device.

To complete the update and to make the device operable again, please re-download the configuration when this operation has finished.

e
[ ok [ cance Apply Help
4l pisconnected () Data set
23. Display [Firmware\CIFX] folder of Communication-Solutions DVD.
Select [cifxeim.nxf].
Click <Open>.
B Select Firmware File
Lookin: ) CIFX - OF
Name 2 Firmware Hardware
* || cifxdnm.nxf DeviceNet Master CIFX
Quick access || cifxeim.nxf EtherNet/IP Scanner CIFX 2
Desktop
m
Libraries
This PC
’ File pame: cifxeimnxf -
@ Fles of type: | Firmware Files (% nxf%rocm) v Cancel
Network Recent folders: i - Help
Firmware: EtherNet/IP Scanner V2. 10 (build 0) for CIFX

174
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24. Confirm that [Name] is “EtherNet/IP Scanner for CIFX”.

25.

26.

Click <Download>.

r netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1>(#1)

Y 10Device:  CIFXREfEIM
Jms verdor:  Hischer Grbh
Navieation Area =
{33 Settings e EtherNet/IP Scanner for CIFX
£3 Driver ®
. 210 (ouild 0
netX Driver Version )
Device Assignment T

A

=y Firmware Download
Licensing
3 Cenfiguratien
Nebwork Settings
Scanlist

The firmware download

- stops the bus communication,
~erases the configuration database and
~overwrites the existing firmware in the device

Process Data
Address Table

Quick Cennect Table
Scanner Settings

Firmware Download

To complete the update and to make the device operable again, please re-download the configuration when this operation has finished.

0x0102 =
0x011B

Device ID:
Vendor ID:

Browse.

Hep |

i |

< pisconnected O Data Set

Click <Yes>.

==

Question

9 Do you really want to download the new firmware?

Start the installation of firmware.
netDevice
Device: GIFX_RE_EIM[CIFX RE/EIMI<192.168.10.15(#1)

Download active, device performs initialisation...

99 % complete

Select [Settings]-[Licensing] tab.

27. Confirm that the license of [EtherNet/IP Scanner] is set to “Existing: YES”.

B netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1>(#1)
! 10Device:  CIFXREfEM Device ID: 0x0102
}2 Vendor: Hilscher GmbH Vendor ID: 0x0118
Navigation frea = Licensing -
Settings
a9 g eTeen TBED
S Driver [ Existing | Grder M=
netx Driver 1 DewiceNet Master YES [m]
Device Assignment | AS-Interface Master YES a
PROFINET 10 RT Contraller VES O [
Firmware Download i EtherGat Master VES o =|
= Licensing D | i _EtherNet/IP Scanner ] vES O —
{23 configuration |1 *  Sercos IT Master v YES [m]
=5 [Utilities
Network Settings 1 i 0PG Server 1O ] s
Scanlist = = =
Process Data Request Farm. please fill out
Address Table r - [ ILI T Valie [~
[HLicense type Iser Single Device License
Quick Connect Table [y facnrere Dtagant | z|
Scanner Settings | |Article number® 01251100 !
| [Serial number® 00028772
| [Chiptypet 0000000 |
| [Step* 00000000
| |Romcode revigion® 00000000
Checksum* A =2
Fields marked with ™ are mandatory. m
Hilscher Germany - E-mall. license@hilscher. com -
ok [ concel Apply Help
< Disconnected O Data Set

28. Select [Configuration]-[Network Settings] tab.

Fieldbus I/O Rev.22
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176

29. Configure [IP Settings] and click <Apply>.
(Ex.) IP Address: 192.168.0.2 (Fixed Addresses)

B netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.0.2> (#1) =l = =]
y I0Device:  CIFXRE/EIM Device ID: 0x0102 =
# Vendar: Hilscher GmbH Wendor ID: Ox0118 DT

Navigation frea = Network Settings
3 Settings
Description: CIFX_RE_EM
£3 Driver S
netx Driver 1P Settines
D.evme Assignment FloHep
Efrmware Download lgoote
icensing
7] Fixed Add
3 Configuration SE= resses
= Network Settings TP Address: 92 . 18 . 0o . B
Seanlist Network Mask: 5 . 255 . 255 . 0
Process Data
Address Table Gateway Address: o .0 .0 .0
Quick Connect Table ) . )
Note: The priority sequence is DHCP, Boot?, Fixed.
Scanner Settings
Fort 1
Operation made: Al capable, Auto Negotiation enabled -
MDI mode: Auta MDI-X
Port 2
Operation mode: | All capable, Auto Negotiation enabled -
ok [ cencel |[ mpply |[ e |
10
< pisconnected 0 Data et 7
30. Select [Configuration]-[Scanlist].
Select the [Activate] check box of the slave device.

B netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.0.2>(#1) =] ===
Y I0Device:  CIFXRE/EIM Device ID: 0x0102 L
# Vendor: Hilscher GmbtH Wendor 1D: 0x0118 DT

Navigation frea = Scanlist
a Settings Fiotvate | ndex | TP Address I Vams Description [ RPEms) | Timsoutm_]|
{3 Driver W] 1 192.168.0.3 EPSON TSERIES EtherNe EPSON TSERIES EtherNet/]
netX Driver
Device Assignment
Firmware Download
Licensing
23 Configuration
Network Settings
wy Scanlist
Process Data
Address Table
Quick Connect Table
Scanner Settings
= - - >

ok !}J[ Concel | Apply |[ hel

b pisconnected ( pataset

31. Configure [IP Settings] and click <OK>.
(Ex.) IP Address: 192.168.0.3 (Fixed Address)

32. Close the [Configuration] dialog box.
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Setting on slave side

33. Right-click [netDevice]-< EPSON_TSERIES EtherNet IP....>icon.

Select [Configuration...].

netDevice

-

CIFX_RE_EIM[CIFX RE/EIM]<192.168.0.2(%

ij‘"— EPSON_TSERIES_Etharlet_IP_THM_[

Connect

Disconnect

Download
Upload

Cut
Copy
Paste

Configuration...

) P—rT— Measured Value...

", Net Simulation...

34. The [Configuration] dialog box appears.

35. Select [Configuration]-[Connection].

36. Select [Connection parameters] tab-[ Connection1]-[O -> T]-[Size].

Enter “32” to [Parameter] and click <Apply>.

B netDevice - Configuration EPSON_TSERIES_EtherNet_IP_TM_[EPSON TSERIES EtherNet/IP(TM) V1.2]<192.168.0.2> FeFE- =)
i 10 Device: EPSON TSERIES EtherNet/IP(TM) Device ID: 0x0008 L
— Wendor: SEIKO EPSON CORPORATION WVendor ID: Ox03F1 DT

Navigation frea &= Connection -
{23 Configuration
Select connection: [ connection 1] Discrete Exclusive Owner
General
Electronic Keying / Gonnection seftines ¥ Gonnection parameters ", ] i v
=y Connection
3 Description =2 Connection1 Value:
EDS Viewer £-E 0-=T 32 (0x20) Bytes
8
Instance 18 [Faa.] Parameter name [Eh.] Paramete] Wi ] M ] Unkt [ Deserptia]
M1 Output Size 1 [0 256 1
« m v L
ok |[ cancel ][ apoly L\J [ heb
< Disconnected O Data 5et

Fieldbus I/O Rev.22
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178

37. Select [Configuration]-[Connection].

38. Select [Connection parameters] tab-[ T->O]-[Size].
Enter “32” to [Parameter] and click <OK>.

WP netDevice - Configuration EPSON_TSERIES_EtherNet_IP_TM_[EPSON TSERIES EtherNet/IP{TM) V1.2]<192.168.0.2> (=N EoN ==
BT 10 Device: EPSON TSERIES EtherNet/IP(TM) Device ID: 0x0003 =
Il vendor: SEIKO EPSON CORPORATION vendor ID: 0x03F1 T

Navigation Area = Connection .
{23 Configuration
Select connection: [ iconnection 1] Discrete Exdusive Gwner -
General
Electronic Keying |/ Gonnection settings ¥ Gonnection parameters %, ] i T ¥
=y Connection
3 Description =-[20 Connection Value:
EDS Viewer =-E80->T EEEE=
] Instance ID Para..| Parameter name | B[ Faramet..| Min. | Max. | Unit | Descripti-
3] size Input Size i |
-[%] Format -
= T->0
TE| Instance™Q
(5] 5izel
7] Format
< . ] » -
ok |[ cancel ][ apply !}J[ Hep |

<0 pisconnected 0 Data sat ¢

39. Close the [Configuration] dialog box.
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Downloading to master board

40. Right-click [netDevice]-<CIFX RE_EIM> icon again, and click [Configuration...].
The [Configuration] dialog box appears.

41. Click [Configuration]-[Address Table].

42. Check the settings of [Address Table] and click <OK>.
“Address Table”-Inputs ~ Length: 0x0020
“Address Table”-Outputs Length: 0x0020

W netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.0.1>(#1) =
10 Device: CIFX RE/EIM Device ID: 0x0102 =
;}& Vendor: Hilscher GmbH Vendor ID: 0x0118 DT
Navigation fires = Address Table
Setlings
= 9 Display mode: [Hexadedmal - [ CSV Export ]
23 Driver
EX Driver Ll
nel
) T Device [ St | Gonnection name I Instance ID [ Length [ Addess |
Device Assignment [t i e e R T §0x00 Discrete Exclusive Owner  0x6d 00020 00000
Firmware Download
Licensing

3 Cenfiguration
MNetwerk Settings
Scanlist
Process Data

= Address Table Outputs:
Quick Connect Table

R | Device | St | Gonnection name | Instance 1D [ Leneth Address
Scanner Seffings {EFSON_TSERIES_Ether Net IP_TH_ [ Discrete Excluzive Onner 006 0020 0000

< pisconnected 0 Data Set

43. Close the [Configuration] dialog box.

44. Right-click [netDevice]-<CIFX RE EIM> icon and click [Download].
By the above step, “Setting on master side” and “Setting on slave side” are
downloaded to the EtherNet/IP board.

netDevice

m

.
CIFX_RE_EIM[CIFX RE/EIM]<192.168.0.2=(#

-

1 Connect

LTM_[
Disconnect

Download

s

Upload
Cut
Copy
Paste
Metwork Scan...
Configuration...
Measured Value

Simulation

The settings are applied to EtherNet/IP board manufactured by Hilscher.
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Diagnosis

45. Right-click [netDevice]-<CIFX RE_EIM> icon.
Select [Diagnosis...].

netDevice

Connect m™_[
Disconnect

Download
Upload

Cut
Copy
Paste

Network Scan...

Configuration...
Measured Value... e

4 m . 3
Simulation...

Diagnosis...
Admir

A Aol e

46. The [Diagnosis] dialog box appears.
Select [Diagnosis]-[Master Diagnosis].
Right after this, click [Diagnosis]-[General Diagnosis].

W netDevice - Diagnosis CIFX_RE_EIM[CIFX RE/EIM] <192.168.0.2>(#1)

) 10 Device: CIFX RE/EIM

h Vendor: Hilscher GmbH

[Z HALEDD_2PS_LOW

Gonfiguration stat
1 HALEDD_ 2P5_HICH onfiguration state

[Z3 RX_SYSTEM i@ Configuration locked

L3 DPM_COMO_SMBX i) New configuration pending
(3 DPM_COMO_RMBX (@ Resetrequired

(L3 EIM_CL1_TASK @euson

(3 EIM_ENCAP_TASK

(10 EIM_OBIECT_TASK Communication error: k

[Z3 EIM_TCPUDP

e s =] General Diagnosis
QiDiagnosis % feyice state Network state
~EDEEED || g comuicion @ oot
Master Diagnosis
Station Diagnosis @rn 0 Idie
Firmware Diagnosis i =gy i stop
{24 Extended Diagnosis = @ (@ Offiine

E=8 EeR =)

0x0102 =
0x0118 oT

Watchdog time: 1000
[ EIM_AP_TASK il 9 e
< |’+- s Error count: 0
% connected B Devica &

47. State is normal when the indicators of Communication, Run, and Bus ON are turned

to green and the indicator of Ready is turned ON.
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48. Select [Tools]-[I0 Monitor] and perform the input/output test.

Click <OK>.

y 10 Device:

CIFX RE[EIM
Hilscher GmbH

W netDevice - Diagnosis CIFX_RE_EIM[CIFX RE/EIM]<192.168.0.2> (#1)

Device ID:
Vendor ID:

(1] DPM_COMO_SMBX =

(I3 EIM_CL1_TASK

[ DPM_COMO_RMBX B
Tntput data

(3 EIM_ENCAP_TASK Offet: 0

Navigation firea =N

10 Monitor

(L EIM_OBJECT_TASK [0 [ [2 [3 [¢ [8 [6
€] ]

[3 EIM_TCPUDP L
[ EIM_AP_TASK B
[ EIP_DLR_TASK
[C0 MARSHALLER

[ ETH_INTF

(I PTP_TASK

(10 PACKET_ROUTER

n

Qutput data
Offset: 0

3 Tools i
Packet Monitor 16

L 4 [0 Monitor|

Process Image Monitc _

< 1, ] »

[ 25 ¢ 5 [6
Hil

< connected B Davice @

49. Close the [Diagnosis]

dialog box.

50. Click [File]-[Save] and save the setting changes to the file.

R SYCOM.net - [Untitled.spj] *

ile | View Device MNetwork

Im
(=] |E
z %

(TR
s}
P

=

|
|
[4
-
a . RIES_|
Exit

Lo
g
=

wm
E
W |
1]
w

A |

’ Save As

Save in ‘ CIFx

Quick access

Desktop
m
Libraries

L

This PC

@

Network

File name:

Save astype:

l MName
Outdated versions

v @ ¥ £ @
Date modified Type
T/22/2019 3:16 PM

File folder

~ | I Save

Prajekt file (".spj)

v Cancel
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182

Exporting the Configuration File (.csv) for RC+

51. Right-click [netDevice]-<CIFX RE_EIM> icon.
Click [Additional Functions]-[Export]-[CSV...].

" [ EtherMet/IP
?IFX RE_EIM[CIFX RE/E HC ([ Gateway / Stand-Alone Slave
j Connect | Master
T b
Disconnect Ja. CIFXRE/EIM
- E2 COMX 100XX-RE/EIM
Download ~nebs METX 100 RE/EIM
Upload -febs METX 500 RE/EIM
- NHST-T100-EN/EIM
Cut 2% NI 100XX-RE/EIM
Copy sldbus { Vendor , DTM Class }, Found /
Paste Etherllet/IP Scanner DTH
Metwork Scan... Hilscher GmbH
V1.1100.5.6286
Configuration... 2008-07-07
Measured Value... CIFX RE/EIM
) CIFX_RE_EIM
Simulation... Hilscher GmbH
Diagnosis... V1.000
2005-03-24
Additional Functions » Offline Compare...
Delete Online Compare...

WM Symbolic Name...

Setpoint Value...

Service >

License

Export ¥ CSV.. L\\,

Print > DBM/nxd...
XML...

52. Save the CSV file to the file.
Exported CSV file is used in the next EPSON RC+7.0 Configuration.

.‘ Save As x
Savern: | || OFX v @2 e E
+ Name - Date modified Type Size
- DeviceMet 2019/07/08 12:21 File folder
Quick access X
EtherNetlP 2019/06/28 11:16 File folder
. B EtherhNetlPcsy 2019/07/08 11:51 Microsoft Excel CS...
Desktop
™
Libraries
This PC
Neh;vork
< >
Fie pame: DeviceNet Y]
Save as type: CSV Files (*.csv) ~ Cancel

Now, the settings by SYCON.net are complete.

Close SYCON.net.

If the fieldbus master board is not recognized in Windows 8 or Windows 10, refer to

the following section and disable the fast startup function.

4. Troubleshooting
4.4 How to Disable Fast Startup in Windows 10
4.5 How to Disable Fast Startup in Windows 8 or 8.1
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EPSON RC+7.0 Configuration
To use the Fieldbus master board, the Robot system option setting and Fieldbus
master setting should be enabled on EPSON RC+ 7.0.
1. Select [Setup]-[Option Setting] and display the [Option] dialog box.

2. Refer to the EPSON RC+ User’s Guide: 24. Installing Controller Options and enable
the Fieldbus Master option.

3. The following message dialog appears.
EPSON RC+ 7.0

Click <OK> and reboot EPSON RC+7.0.
After EPSON RC+7.0 is started, the option setting is enabled.

4. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

System Configuration 7 *

Startup Figldbuz Master General

=-Gontroller Close
General

- Gonfiguration

- Preferences
S

- Drive Units

- Fobats N

=-Ihputs / Qutputs [

38 Fieldbus Master

- Fieldbus Slave 10

@1- Remate Control

@-R5232

w-TGP /TP Tatal lput Bytes: 0

H-Security
i Vision Total Output Bytes(

5. Select [Inputs/Outputs]-[Fieldbus Master]-[General].

6. Set the following items:
[Fieldbus Type:]  EtherNet/IP
[Board Type:] Hilscher
[Update Interval:] Update cycle for the EtherNet/IP master 1/0

System Configuration 7 >
1 Startup Fieldbuz Master General
= Contraller Glose
- Gieneral
- Gonfiguration
- Preferences fpply
- Simulatar Fieldbus Type: | EtherNet/IP -
- Drive Units Bestore
- Fobots )
= Inputs / Outputs [ g l@l
(- Fieldbus Master
--Fie\dgus S‘EIVE Update Interval: ms
[#]- Remote Gontro
- R5232
BTGP /TP Total Input Bytes: 0
- Security
- Wizion Total Output Bytes 0
Import
Configuration

Click <Import Configuration>.
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7. Select the configuration file (.csv) for RC+.
Click <Open>.

Import Hilscher Fieldbus Master Configuration X

<« v » ThisPC » Documents » CIFX » v O Search CIFX P

Organize v New folder = [ @

>

I This PC 3 Mame Date modified Type 4

8 3D Objects EtherNet|P
[ Desktop [ EtherletiP.csv

File folder
CSV File

%] Documents

; Downloads

J’s Music

&= Pictures

m Videos

i Win1Dxb4 EN (C:)
- Win10x64 JP (D:)
- Win10x64 CS (E:)

- Win 10x64 CT (F) N 3

File name: | EtherNietiP.csv v |Hilscher ConfigFile (csv)

SahiE

8. Confirm that the configuration file (.csv) for RC+ is imported and click <OK>
EPSON RC+ 7.0 b

The Hilscher configurati~ file
‘Di¥Users¥0586106¥Dotiments ¥CIFXEEtherMetIPesy' has been
imported successfully.

Click Apply to use the new configuration,

9. Click <Apply>. Confirm that the following items are displayed.

System Configuration ? ped

= Startup Fieldbuz Maszter General

- Gantenoller

- CGieneral

- Configuration

Preferences

-~ Simulator Fisldbus Type: | EtherNet/IF -

-Drive Units

- Fobot: .

..[npu?ssj Outputs Board Type: Hilzcher w I}
Fieldbus Master

Fieldbuz Slave

Cloge

m-E-E

Update Interval | 10 ~| msz
[+ Remaote Gontrol -
-R5232
w-TGR A TP Total Input Bytes: 32
- SecLUr ity
H- Vizion Total Output Bytez 32
Impart

Gonfiguration

Total Input Bytes : Number of inputs the master controls (Bytes)
Total Output Bytes : Number of outputs the master controls (Bytes)

10. Click <Close>.
The following dialog box appears.
The Robot Controller automatically starts rebooting.
ERSON RG+ 7.0

Rebooting Controller

Close |
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11.

12.
13.

14.

Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.

L System Configuration

Startup

= Contraller
Gieneral
Configuration

Simulator

General

Thputs / Outputs

Gloze

Fraferences (1 3)

Type Ihztalled

Extended Board 1
Extended Board 2 Mo

Slaves Extended Board 3 Mo

Sgggogle Gantrol Extended Board 4 Mo
+ . B

TGP /1P Drive Unit 2 Mo

Corveyor Encoders Fieldbus Slave Mo

Inputs

Cutpute

(14)

Force Sensing Fieldbus Mazter

Yes 6144 - 6463 6144 - 6431 ||

Security
Vision

Select [Inputs/Outputs].

Confirm that “Fieldbus Master” displays the following items:

Installed : Yes
Inputs “6144” —
Outputs “6144” —

Select [Fieldbus Master]-[General].

“6144 + Number of inputs the master controls (Bits)
“6144 + Number of outputs the master controls (Bits)

[ System Configuration

1 Fieldbus Master General
¥- Startup
—-Controller
General
Configuration
Tipe: | Etherlet/IP
¥
¥
Update
- veva: [0 | m
Total Input Bytes: 40
Total Output Bytes: 36

<j (16)

15. Confirm that the following items are displayed.

Fieldbus I/O Rev.22

Total Input Bytes
Total Output Bytes :

Number of inputs the master controls (Bytes)
Number of outputs the master controls (Bytes)
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I System Gonfieuration

16. Select [Fieldbus Master]-[Slaves].

Startup

(=) Gontroller

General

Configuration

Freferences

Simulator

Robots

Tnputs / Qutputs

= Fieldbus Mazter
Enera

Remaofe Gariro

R5232

(g}

2R RE

Conveyor Encoders
Faorce Sensing
Security
Wizian

TGP /TP (1

Figldbus Master Slaves

Spel Inputs

(8] Input Bytes Output Bytes

g 64006453

(18)

STgA

IH System Confieuration

Startup

= Contraller

General

Gontiguration

Preferences

Simulatar

Robaots

Tputs / Outputs

= Fieldbus Master
Gieneral
Slaves

Remote Gontral

R5232

TGP /TP

Conveyor Encoders

Force Sensing

Security

Vision

&

R

Figldbus Master Slaves

Output Bytes

|Jtes

(18)

ID

Input Bytes
Output Bytes
Spel Inputs
Spel Outputs

Fieldbus station ID of slave

17. Confirm that the following information the master controls is displayed.

: Number of inputs per slave (Bytes)

: Number of outputs per slave (Bytes)
: Number of inputs per slave (Bits)

: Number of outputs per slave (Bits)
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2.3.5 Installing EtherNet/IP Slave Board

Appearance

N

SB— EtherNet/IP Connector

ACT LED :Link status display
LNK LED :Communication packet
reception or transmission status

¢ D‘-— Configure Switch

gé8;— Status Display LED >

snO QO 1ov
s O N1

display
NS LED :Network status display
D MS LED :Module status display

The Fieldbus slave board is configured as follows at shipment.

Board Appearance Configuration
CN3 CN3 DSW2 DSW1 JMP1
SW8| I
NN SW7| mCmE~ IRQ15|0 O |JP5
ENE SW4 < |g Swe mmmo|g IRQMM0 0| JP4 o
9 SW3 - | SW5 mmmwolp  IRQ10[0 O|JP3
ENCH SW2|_ M| sw4 mm<|=  IRQ7 |0 O|JP2 =
© sw1Zmm|™ SW3 e~  IRQ5 [0 O]JP1
° SW2|_ Il 1 2
JMP1 SWiom
All Open All ON Fixed as above All Open

DSW1 DSW2
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Specifications

ltem

Specification

Name

EtherNet/IP slave board

Supported Connection

I/0 messaging connection (Cyclic),
Explicit messaging connection
EtherNet/IP communication protocol

Baud Rates 10 M, 100 M (bps)
Transfer Distance Standard Ethernet protocol
Cable Standard Ethernet protocol
Mode Slave

Interface 1 EtherNet/IP port

Max. Input data size 2048 bits (256 bytes)
Max. Output data size | 2048 bits (256 bytes)

Assembly Instance

Input: 100 (64h)
Output: 150 (96h)

size: Depending on I/O settings
size: Depending on I/O settings

Configuration: 1 size: 0
LED Description
LED state MS NS

Power supply OFF

OFF P ly OFF

OWer SupPlY or IP address not configured
GRN ON Master connected (executing) | Online operating
Blinking | Master connected (idling) Waiting master connection
RED ON Non-recoverable error Wrong IP address (duplication)
Blinking | Recoverable error Connection time out
GRN/RED
Self-diagnosing Self-diagnosing
alternate
LED state LNK ACT
. No communication packet

OFF No link . .

reception or transmission
. Communication packet

ON Linking . .

reception or transmission

188
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Setting Configure Switch

AN

WARNING

B Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Working with the power ON is extremely
hazardous and may result in electrical shock and/or malfunction of equipment.

Set all EtherNet/IP board configure switches OFF. Otherwise, the initialization error
occurs.

All the EtherNet/IP communication configurations are set by the development software
(EPSON RC+ 7.0).

Wiring

Use a standard Ethernet connector for wiring to the board.

A

CAUTION

B You can use the general Ethernet hub or Ethernet switch for the EtherNet/IP.
However, be sure to use a product complying with the industrial standards or
noise resistant Ethernet cable (STP cable). If you use an office use product or
UTP cable, it may cause communication errors and may not offer the proper
performance.

Installing a Board

/N

WARNING

W Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Working with the power ON is extremely
hazardous and may result in electric shock and/or malfunction of equipment.

Install the board to the dedicated slot on the Robot Controller.

Reference manuals:
RC700 Series Maintenance MANUAL 7.1 Option Board
RC90 Series Maintenance MANUAL 7.1 Option Board

When using RC700-D, please contact the supplier of your region.
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Confirmation and Configuration of EPSON RC+ 7.0

When the EtherNet/IP slave board is installed to the Controller, it is recognized
automatically. Confirm whether EPSON RC+ 7.0 has recognized the EtherNet/IP slave
board using the following procedure.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

I System Configuration

Inputs & Dutputs

c
SPEL Controller Board

Startup
Drrive Uit

Fiobots
Inputs / Dutput:

- Type Installed Inputs Outputs
= Fieldbus Slave :

ErtendedBoard 1 Yes  G4-95 B4 -5

General
EthE[Ne,;‘p(Z) Extended Board 2 Mo
Femote Cartrol Extended Board 2 Mo
R5232 Estended Board 4 Mo
TCR /P Fieldbus Slave ‘Yes 512 - 767 512 - 767
Conveyor Encoders Fieldbus Master Mo ﬂ
Security
ision \'Q (3)

2. Select [Inputs / Outputs].

b}

3. Confirm that the following items are displayed in “Fieldbus Slave”.

Installed : Yes
Inputs . 512-767 (default setting)
Outputs : 512-767 (default setting)
4. Select [Fieldbus Slave]-[General].
I System Configuration |E|E|
o~ Figldbus 1/0 Slave
g::'EtL%ontlollerﬁoard [ Flase ]
Drive Urits
Rabats Figldbus Type: EtherMet/|P
= Inputs 7 Outputs

= Fieldbug Sla

Fiemote Contral

= Input Bptes: 32 -
3 Output Butes: 32 £
R5232 (4)

TCP /1P %
Corwveyor Encoders
©)

Security
Wision

5. Confirm that the following items are displayed.

Fieldbus Type . EtherNet/IP
Input Bytes . 32 (default setting)
Output Bytes : 32 (default setting)

6. Click <Close>.
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7.

10.

Select [Fieldbus Slave]-[EtherNet/IP].

D System Configuration

Etherhlet/IP
Startup —
SPEL Contioller Board MAC Address:  00-30-11-03-33-43 __
Drivee Uit
Robots Host Name: ETHIFOOOO

(= Inputs / Outputs
=) Fieldbus Slave

——
Prirnary DMS: 0.0.0.0

o RN
Etherflet/IP

Remate Tonfrol Secondary DHS: |0.0.0.0

R5232
TCPNP RS Timeout seconds

Corweyor Encoders Al )
Secuity Corfiguation: O Staic € DHCP/BODTR/ARP
Wision

i

Set each item to the specific value to connect the Ethernet network.
For information about the setting values, contact your network administrator.
Address Configuration is set to “DHCP/BOOTP/ARP” at shipment.

When the configuration is completed, click <Apply> to apply the setting.
Click <Close>.

NOTE

When Address Configuration is set to “DHCP/BOOTP/ARP”, the Controller waits
for DHCP/BOOTP/ARP sever response for 30 seconds at Controller startup. When
DHCP/BOOTP/ARP does not respond within the time, the Controller stops the
request to the DHCP/BOOTP/ARP server and waits ARP.

Fieldbus I/O Rev.22
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Editing of Input / Output Size
You can change the input/output size of the EtherNet/IP slave board if necessary.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.
2. Select [Inputs / Outputs]-[Fieldbus Slave]-[General].

L System Configuration

Startup Fieldbus /0 Slave

SPEL Contioller Board
Drive Units

Ruobats

Inputs # Outputs

= Fieldbug Slave Input Bytes: 32

Qy Output Bytes:

Fieldbus Type: EtherMet/P

[ B BB

w

Remote Control
RS5232

TCP /1P
Corweypor Encoders
Security

Wigion

-

-

3. Change the settings of [Input Bytes] and [Output Bytes].
In this example, both of them are changed to 20 Bytes.

I System Configuration

Fieldbus /0 Slave

SPEL Controller Board
Drrive Urits
FRobots Fieldbus Type: EtherHet/IP
[=)- Inputs / Outputs
= Fieldbus Slave Input Bytes:
General
EtherMet/IP Output Bytes:
Fiemnote Contral
R5232
TCR /P
Conveyor Encoders
Secuity
Yision

4. Click <Apply>.
5. Click <Close> and the following dialog box appears.
The Robot Controller automatically starts rebooting.

EFSON RG+ 7.0

Rehooting Contraller

Inputs / Outputs

SPEL Controller Board

Drive Urits

[0 - B

Tupe Installed Inputs Outputs

8 E Standard
) Extended Board 1

EtherMet/|F Extended Board 2 Mo
Remote Contral Extended Board 3 Mo
RS232 Extended Board 4 Mo
TCR/AIP || Fieldbus Slave Ves 512- 671 512-671 || Q

Conveyor Encoders Fieldbuz baster Mo (8)

Security
Wision
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7. Select [Inputs / Outputs].

8. Confirm that the following items are displayed in “Fieldbus Slave”.
Inputs : 512 — (512 + Changed number of input (Bits) )
Outputs : 512 — (512 + Changed number of output (Bits) )

In this example, Input byte is 20 bytes (160 bits) and 512-671 is displayed in Inputs.
Also, Output byte is 20 bytes (160 bits) and 512-671 is displayed in Outputs.

9. Click <Close>.

g When you change the input/output size of EtherNet/IP slave board, you need to

change the input/output size of the slave information registered in the Fieldbus
master device.

Use the window below to change the input/output size of the slave information

registered in the Fieldbus master device by the applicomIO Console application.
EPSON RGE20 Ether Net/IP Slave E‘

General Donnections IOnIine Parameters ] Module Informations ] Port Gonfiguration ] EDS File ]

Gonfigured Connections : Connections Parameters
= EPSON RGB20 EtherMNet/TF Slave Name | value | Unit [l
-1 Discrete Exclusive Owner = Request Packet Interval 10 ms

() General - Input — T->0

O Check Equipment dentity |, Tnput Size 20 bytes |

O Caonfiguration Settings = Thput Mode Talteast
= Ihput Twpe Fixed
w Priarity Scheduled
= Trigger Tvpe Cyelic

= Output — 03T

= Output Size 1] J bytes |
- [inlF) ode aint o Foin

= Output Type Fixed
= Priarity Scheduled
Description
Qutput =ize in bytes.
The default size in the EDS file is 32 bytes.
=1 w0 | % ] o

Electronic Information File (EDS file)

An EDS file is supplied for EtherNet/IP slave Board network configuration. The file is
located in the following folder where EPSON RC+ 7.0 is installed.
\EpsonRC70\Fieldbus\EtherNet/IP

Compatible list of EDS file

Fieldbus Controller File name
RC700 series EPSNO0800.eds
Ethernet/IP RC90 series EPSN0601.eds
RC700 series EPSNO0800 Rockwell.eds
Ethemet/IP for Rockwell RCI0 series EPSN0601_ Rockwell.eds
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2.3.6 Installing EtherNet/IP Slave Module

/N

WARNING

m Make sure that the power is turned OFF before installing/removing any modules
or connecting/disconnecting any cables. Working with the power ON is
extremely hazardous and may result in electrical shock and/or malfunction of
equipment.

m Pay attention to the followings in order to prevent the the connecter from coming

off.
A 1. Use the connectors attached to the module.
AUTION 2. Insert the connectors all the way seated.
CAUTIO 3. Fix the cables at proper positions in order not to put a load on the
connectors.
Appearance
LINK/Activity LED
(port 1) (port2) MSLED
/ / /
r :‘ |
) ] 7 |( )
Specifications
Item Specification
Name EtherNet/IP slave module
I/0 messaging connection (Cyclic),
Supported Connection | Explicit messaging connection
EtherNet/IP communication protocol
Baud Rates 10 M, 100 M (bps)
Transfer Distance Standard Ethernet protocol
Cable Standard Ethernet protocol
Mode Slave
Interface 1 EtherNet/IP port
Max. Input data size 2048 bits (256bytes)
Max. Output data size | 2048 bits (256bytes)
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LED Description

LED state represents the states of the fieldbus module.

NS: Network Status LED

LED State Description
Off No power or no IP address
Green Online, one or more connections established (CIP Class 1 or 3)
Green, flashing Online, no connections established
Red Duplicate IP address, FATAL error
Red, flashing One or more connections timed out (CIP Class 1 or 3)

MS: Module Status LED

LED State Description
Off No power
Green Controlled by a Scanner in Run state
Green, flashing Not configured, or Scanner in Idle state
Red Major fault (EXCEPTION-state, FATAL error etc.)
Red, flashing Recoverable fault(s). Module is configured, but stored
parameters differ from currently used parameters.

LINK/Activity LED

LED State Description
Off No link, no activity
Green Link (100 Mbit/s) established
Green, flickering Activity (100 Mbit/s)
Yellow Link (10 Mbit/s) established
Yellow, flickering Activity (10 Mbit/s)

Setting Configure Switch

A W Make sure that the power is turned OFF before installing/removing any modules
or connecting/disconnecting any cables. Working with the power ON is extremely
WARNING hazardous and may result in electrical shock and/or malfunction of equipment.

Set all EtherNet/IP modules configure switches OFF. Otherwise, the initialization error

occurs.

All the EtherNet/IP communication configurations are set by the development software

(EPSON RC+ 7.0).

Fieldbus I/O Rev.22
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Wiring

Use a standard Ethernet connector for wiring to the module.

W You can use the general Ethernet hub or Ethernet switch for the EtherNet/IP.

A However, be sure to use a product complying with the industrial standards or

noise resistant Ethernet cable (STP cable). If you use an office use product or

CAUTION UTP cable, it may cause communication errors and may not offer the proper
performance.

Installing Module

A W Make sure that the power is turned OFF before installing/removing any modules
or connecting/disconnecting any cables. Working with the power ON is extremely

WARNING hazardous and may result in electric shock and/or malfunction of equipment.

Install the module to the dedicated slot on the T/VT series Manipulator.

Reference manuals:
T series MAINTENANCE MANUAL 14.6 Fieldbus I/0
T-B series MAINTENANCE MANUAL 14.5 Fieldbus 1/0
VT series MAINTENANCE MANUAL 18.7 Fieldbus 1/0

Confirmation and Configuration of EPSON RC+ 7.0

When the EtherNet/IP slave module is installed to the T/VT series Manipulator, it is
recognized automatically. Confirm whether EPSON RC+ 7.0 has recognized the
EtherNet/IP slave module using the following procedure.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.
D System Configuration @@l
& Statup Inputs / Outputs

- SPEL Controller Board
# Drive Units
#- Robats
Inputs # Dutputs
= Figldbus Slave

Type Inztalled Inputs Outputs

0-23
E4-95 B4 -595

Extended Board 1 . es .

General
EtherNalz’\P(z) Extended Board 2 N
3 Remote Contral Extended Board 3 Mo
#-R5232 4 Mo
#-TCP /1P Fieldbus Slave ‘Yes 512 - 767 512 - 767 |
Conveyor Encoders Fieldbus Master Mo
#- Security
- Wision (3)

2. Select [Inputs / Outputs].
3. Confirm that the following items are displayed in “Fieldbus Slave”.

Installed : Yes
Inputs . 512-767 (default setting)
Outputs . 512-767 (default setting)
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9.

Select [Fieldbus Slave]-[General].

IE|Systemn Configuration rilg‘
Startup Fieldbus /0 Slave [T]
SPEL Contraller Board
Drive Units

Rabots Fieldbus Type:  EtherNetAP
= Inputs ¢ Outputs
dbus Slave Input Bytes: 32 w

Output Bytes: 3z Lv3

Remate Contral (4)

RS5232

TCP /P %
Corwveyor Encoders

Secrity (5)
Wigion

Confirm that the following items are displayed.

Fieldbus Type : EtherNet/IP

Input Bytes . 32 (default setting)

Output Bytes : 32 (default setting)
Click <Close>.

Select [Fieldbus Slave]-[EtherNet/IP].

I System Configuration

Ethertet/IF
Startup —
SPEL Controller Board MAC Address:  00-30-11-03-33-43 __
Drive Uitz i
Robots Host Mame: _ETHIPUDDU
= Inpus ¢ Dutputs Domain Mame:  |EpsonR obots

(=) Fieldbug Slave
EhEIA Prirnary DNS: 0.0.00

Secondary DNS: (0.0.0.0

Femote Confral
H-R5232
TCP /1P RS Timeout secands
Corwveyor Encoders Address .
Secuiity e . (O Static () DHCR/BOOTR/ARP
Wision

i

Set each item to the specific value to connect the Ethernet network.

For information about the setting values, contact your network administrator.

Address Configuration is set to “DHCP/BOOTP/ARP” at shipment.

When the configuration is completed, click <Apply> to apply the setting.

10. Click <Close>.

NOTE

When Address Configuration is set to “DHCP/BOOTP/ARP”, the Controller waits
for DHCP/BOOTP/ARP sever response for 30 seconds at Controller startup. When
DHCP/BOOTP/ARP does not respond within the time, the Controller stops the

request to the DHCP/BOOTP/ARP server and waits ARP.

Fieldbus I/O Rev.22
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Editing of Input / Output Size
You can change the input/output size of the EtherNet/IP slave module if necessary.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

2. Select [Inputs / Outputs]-[Fieldbus Slave]-[General].

= System Configuration

Fieldbus /0 Slave

SPEL Contraller Board

Drive Units
Raobats Fieldbus Type: EtherHet P

= Inputs / Outputs
Input Bytes; 3z L

7 Output Bytes: 32 v
Remate Contral

RA5232
TCP /1P
Corveyor Encoders
Security
“ision

3. Change the settings of [Input Bytes] and [Output Bytes].
In this example, both of them are changed to 20 Bytes.

I System Configuration

Fieldbus /0 Slave

SPEL Controller Board

Drrive Urits
Rabets Fieldbus Tupe: Etherbet/IP
[=)- Inputs / Outputs
(=) Fieldbug Slave Input Bytes: 20 v
General
EtherNet/IP DOutput Bytes
Fiemnote Contral
R5232
TCR /P
Conveyar Encoders
Secuity
Yision

4. Click <Apply>.

5. Click <Close> and the following dialog box appears.
T/VT series Manipulator (Controller) automatically starts rebooting.
EPSON RG+ 7.0

Rebooting Gontroller
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6.

=]

Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.

System Configuration

Startup Inputs / Outputs

SPEL Contraller Board
Drive Units

Cloze

[0 ) - B

Installed Inputs Outputs

Type
7) t-ar'ud-arn:l
stended Board 1
Ethertet/IP Extended Board 2
Remate Control Extended Board 3
R5232 Extended Board 4
TCR/IP I Fieldbusz Slave
Corveyor Encoders Fieldbus Master
Security

Yes | 512-GM1_ 512-671 IQ
Mo (8)

[

Wision

NOTE

Fieldbus I/O Rev.22

Select [Inputs / Outputs].

Confirm that the following items are displayed in “Fieldbus slave”.
512 — (512 + Changed number of input (Bits) )
512 — ( 512 + Changed number of output (Bits) )

Inputs
Outputs

In this example, Input byte is 20 bytes (160 bits) and 512-671 is displayed in Inputs.
Also, Output byte is 20 bytes (160 bits) and 512-671 is displayed in Outputs.

Click <Close>.

master device.

EPSOMN RCG20 EtherNet/IP Slave

Configured Connections :

When you change the input/output size of EtherNet/IP slave module, you need to
change the input/output size of the slave information registered in the Fieldbus

Use the window below to change the input/output size of the slave information
registered in the Fieldbus master device by the applicomlO Console application.

General Connections IOnIine Parameters ] Module Informations ] Part Configuration ] EDS File ]

Connections Parameters

= EPSON RCE20 EtherMet/TP Slave
-1 Discrete Exclusive Owner
() General
O Check Equipment Identity
{_) Gonfiguration Settings

Name | Walue | Unit |J
= Request Packet Interval 10 ms

= Input — T->0

|-— Input Size 20 bytes |

= Input Mode Multicast

= Input Tvpe Fixed

= Priority Scheduled

= Trigger Tvpe Cyclic

= Output - 03T

= Qutput Size 2] J bytes |
= Output Mode (T I ST

= Qutput Type Fixed
= Priority Scheduled
Description
Output size in bytes.
The default zize in the EDS file iz 32 bytes.
=1 o |0 ] o
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“Encapsulation Inactivity Timeout”
Fieldbus EtherNet/IP slave module supports “Encapsulation Inactivity Timeout” which is
added by EtherNet/IP standard update.
If the EtherNet/IP master device is not supported for the standard on the above, connection
will be disconnected.
You need to change the “Encapsulation Inactivity Timeout” set value of the slave on the
EtherNet/IP master device side.
For more details, refer to 2.3.3 Installing EtherNet/IP Master Board Manufactured by
molex How to Change the Set Value on the Master Side.

Electronic Information File (EDS file)

An EDS file is supplied for EtherNet/IP slave module network configuration. The file is
located in the following folder where EPSON RC+ 7.0 is installed.
\EpsonRC70\Fieldbus\EtherNetIP

Compatible list of EDS file

Fieldbus Controller File name
Ethernet/IP T/VT series EPSNO0901.eds
Ethernet/IP for Rockwell | T/VT series EPSN0901 Rockwell.eds

Fieldbus I/O Rev.22
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2.4 CC-Link

2.4.1 Installing CC-Link Slave Board

WARNING

connecting/disconnecting any cables.
connecting/disconnecting any cables with the power ON is extremely hazardous
and may result in electric shock and/or malfunction of equipment.

Installing/removing any boards or

f W Make sure that the power is turned OFF before installing/removing any boards or

B Pay attention to the followings in order to prevent the the connecter from coming

off.
A . Use the connectors attached to the board.

4
CAUTION 5. Insert the connectors all the way seated.
6. Fix the cables at proper positions in order not to put a load on the
connectors.
Appearance

%

YNIT 00

¥aav ads
o

.

«—— CC-Link Connector

<— Station Configure Switch (x 10)
“— Station Configure Switch (x 1)

T — i P3|
233%— Status Display LED [ > 3

D(—— Baud Rate Configure Switch

2]

Py
Cc

OO0
OO

m
Py
Py
~

SD LED

RUN LED

RD LED

: Data transmission

status display

. Offline status

display

: Data reception

status display

ERRL LED : Error status display

The Fieldbus slave board is configured as follows at shipment.

Board Appearance
CN3

JMP1

Y O

DSW1 DSW2

Fieldbus I/O Rev.22

Configuration

CN3

ENO

600000"
oL 1°°°l°) z

All Open

DSW2

~mm2|swi1
NI | SW2
CECE |SW3
SECE | SW4

All ON

DSW1 JMP1

—~ErmO| SW1

I | SW2 IRQ5 [0 O]JP1
wIrm | SW3 IRQ7 |0 o|JP2
SO | SW4 IRQ10|0 ©|JP3
orm | SW5 IRQ11|0 ©|JP4
ol | SW6 IRQ15/©0 O ]JP5
~[m | SW7 1 2
oW |SW8

Fixed as above All Open
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Specifications
Item Specification

Name CC-Link Slave Board

Connection Method Broadcast polling

Baud Rates (bps) 156k, 625k,2.5M, 5 M, 10 M (bps)

Transfer Distance Baud Rates Cable Length
10 M (bps) 100 m
5 M (bps) 160 m
2.5 M (bps) 400 m
625 k (bps) 900 m
156 k (bps) 1200 m

Maximum Device Number 64 units

Cable

Dedicated cable supporting CC-Link Ver.1.10

Mode

Slave

Interface

CC-Link Verl1.10 / Ver2.00 1 port

Occupied Stations

1 to 4 station(s) (Remote device station)

Master Station’s Handshake

Max. Input Data Size

(Ver1.10) 384 bits (48 bytes)
Max. Input Data Size .

(Ver2.00) 1472 bits (184 bytes)
Max. Output Data Size .

(Ver1.10) 384 bits (48 bytes)
Max. Output Data Size 1472 bits (184 bytes)

(Ver2.00)

LED Description

LED state represents the states of the fieldbus 1/0 board.

LED state ERRL RED RUN GRN RD GRN SD GRN

Normal operation Offline No data reception No data transmission

OFF Device power supply | Device power supply | Device power supply | Device power supply
OFF OFF OFF OFF
CRC error: station

ON Address error Normal operation Data reception Data transmission
Baud rate
configuration error

Blinking - - - -
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Setting Configure Switch

A B Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Working with the power ON is extremely
WARNING hazardous and may result in electrical shock and/or malfunction of equipment.

Configuration of the device station is available with the station configure switch on the
CC-Link slave board.

Baud rate configuration is available with baud rate configure switch on the CC-Link
board.

1. Set the station of the CC-Link slave board with the station configuration switch.

Make sure that the station does not duplicate with the other devices inside the network
at configuration.

Switches on the x10 side are for tenths digit address value configuration. Switches on
the x1 side are for units digit address value configuration. Stations from 1 to 64 are

available.
2. Set the CC-Link baud rate. Check the master configuration and set the same baud
rate. Refer to the following table for configuration.
Baud Rate Switch
156 k 0
625k 1
25M 2
5M 3
10M 4
Configuration prohibited 59
Wiring

The CC-Link connector is a 5-pin open connector. Use the connector attached to the board
for wiring.

Terminal name for each pin

Terminal No Terminal Name
1 DA
2 DB
3 DG
4 SLD
5 FG

Connect the CC-Link master module and the CC-Link slave board as follows.

Master Station Robot System CC-Link
CC-Link Board Module
RS S oa 20 o
Terminating DA / ><‘\‘ >< N N ><\‘ >< v DA Terminating
Resistor DB — L ] DB || ) 1 DB Resistor
DG |———r DG L DG
SLD /‘\\ ,/I ll,\ SLD /‘\\ ,/I /I’\ SLD
FG / FG / FG
Twisted-pair Cable Twisted-pair Cable
= with Shield = with Shield =

Fieldbus I/O Rev.22
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NOTE

Prepare the cable for CC-Link Ver.1.10 sold in the market as a communication cable.
Install terminating resistors at both ends of the network.
Use the terminating resistors attached to the CC-Link master station.

Make sure to disconnect the connectors only after turning OFF the power supply of the
specific station.

Connect the shield wire for CC-Link to the “SLD” of each unit and ground the both ends
via “FG”.

Installing a Board

N

WARNING

m Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Working with the power ON is extremely
hazardous and may result in electrical shock and/or malfunction of equipment.

204

Install the board to the dedicated slot on the Robot Controller.

Reference manuals:
RC700 Series Maintenance MANUAL 7.1 Option Board
RC90 Series Maintenance MANUAL 7.1 Option Board

When using RC700-D, please contact the supplier of your region.

Compliance with the EMC regulations
Our robot controllers and optional CC-Link boards are built into mechanical devices.

EMC compliance with your end product (entire mechanical device which builds our
products into the device) varies depending on configuration, wiring, placement, and so on.
Therefore, please judge the EMC compliance of your final product by yourself.

An example of EMC countermeasures is described below.
- Mount a ferrite core to the CC-Link cable to reduce radiation noise.
- Use the exclusive cable for CC-Link.
- Place the ferrite core as close as possible to the controller.

- Change the number of the cable turns to the ferrite core depending on the radiation
noise condition.

- Use the ferrite core listed in the table below or equivalent.

Manufacturer Part number
Kitagawa Industries
Co.. LTD. GTFC-41-27-16

Fieldbus I/O Rev.22
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Example: Robot Controller RC700 series

°e oo | LD
e ]

Ferrite Core

N\ J —
CC-Link cable

Example: Robot Controller RC90 series

(4 turns)

7

Ferrite Core

CC-Link cable
(4 turns)

AN

CAUTION

m This example is an idea of the EMC countermeasures in our installation and
wiring conditions. The test result may vary in your testing environment.

Confirmation of EPSON RC+ 7.0

When the CC-Link slave board is installed to the Controller, it is recognized automatically.
Confirm whether EPSON RC+ 7.0 has recognized the CC-Link board using the following

procedure.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.

M= Systern Configuration

- Startup
=)-Controller
i General
i Corffiguration
i Preferences
i Simulator
[} Drive Units
i Robots
i [2-Feldbus Sla
H “General
Analog /0
[ Remote Control
w-RS232
- TCP /1P
i..Conveyor Encoders
- Security
- Vision

2

Inputs / Qutputs

Type
Extended Board 2
Extended Board 3
Extended Board 4
Euromap 67 Boar.

Euromap 67 Boar.

Drive Unit 2

Drive Unit 2 R-/0
rive Unit 3

Drive Unit 3 R-1/0

Instzlled
No
No
No
No
No
No
No
No
No

Inputs Outputs  »

| Fieldbus Slave

Yes

Fieldbus Master
Analog Board 1
Analog Board 2
Analog Board 3
Analog Board 4

Ne
MNo
No
No
No

512-767 512-757%
3)

2. Select [Controller]-[Inputs / Outputs].

3. Confirm that the following items are displayed in “Fieldbus slave”.

Installed
Inputs
Outputs

Fieldbus I/O Rev.22

:Yes
:512-767 (default setting)
:512-767 (default setting)
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NOTE

206

4. Select [Fieldbus Slave]-[General].

= System Configuration

- Startup
=-Controller
General
Configuration
Preferences
Simulator
[+ Drive Units
Robots
= Inputs / Outputs
=- Fieldbus Slave

&
Analog 170
(- Remote Control

(- RS232
@-TCP/IP
Conveyor Encoders
- Security
4+1- Vision

Fieldbus |/0 Slave
Fieldbus Type: CC-Link
Version: 110 ~
Input Bytes: 32 A

QOutput Bytes:

b(4)

Close

5. Confirm that the following items are displayed.

Fieldbus Type : CC-Link

Version : 1.10 (default setting)
Extended Cyclic Setting : (gray out) (default setting)
Input Bytes : 32 (default setting)
Output Bytes : 32 (default setting)

6. Click <Close>.

These is no Extended Cyclic Setting on CC-Link Verl.10.
If you change Version to 2.00, you can configure Extended Cyclic Setting.

Editing of Input / Output Size

You can change the input/output size of the CC-Link slave board if necessary.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.

2. Select [Controller]-[Inputs / Outputs]-[Fieldbus Slave]-[General].

= System Configuration

- Startup
=)-Controller
General
Configuration
Preferences
Simulator
[+ Drive Units
Robots
= Inputs / Qutputs
=)-Fieldbus Slave

E-RS232
&-TCP /P
Conveyor Encoders
- Security
- Vision

=
Analog 170 q
[#-Remote Control

Fieldbus /0 Slave
Fieldbus Type: CC-Link
-
Input Bytes: 2 v
vt s

Close
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3.

4. Change the settings of [Extended Cyclic Setting].
In this example, Extended Cyclic Setting is changed to “2”.

S.

6.

Fieldbus I/0 Rev.22

= System Configuration

[#- Startup
(=)-Controller
- General
- Configuration
i Preferences
i Simulator
[+ Drive Units
- Robots
) Inputs / Outputs
i [-Fieldbus Slave
i " General
Analog 1/0
- Remote Control
[#-R5232
@ TCP /1P
i..Conveyor Encoders
[+ Security
- Vision

Figldbus 1/0 Slave

Change the settings of [Version] of CC-Link.
In this example, Version is changed to “2.00”.

Fieldbus Type: CC-Link

Version:
Extended Cyclic
Setting:

Input Bytes:
Qutput Bytes:

m= System Configuration

[#-Startup
(=)-Controller
i General
i Configuration
i Preferences
i Simulator
(¥ Drive Units
i Robots
£l Inputs / Outputs
! [-Fieldbus Slave
H General
i i-Analog 10
(#-Remote Control
-RS232
&-TCP/IP
“..Conveyor Encoders
[#- Security

[#)-Vision

Fieldbus |/0 Slave

Fieldbus Type:
Version:
Extended Cyclic
Setting:

Input Bytes:
Output Bytes:

CC-Link

Change the settings of [Input Bytes] and [Output Bytes].
In this example, both of them are changed to “92” Bytes.

= System Configuration

[#- Startup
)-Controller
i General
Configuration
i Preferences
i Simulator
(+)- Drive Units
i Robots
= Inputs / Outputs
| - Fieldbus Slave
H General
-~ Analog 1/0
+ Remote Control
@#-RS232
@-TCP/IP
“..Conveyor Encoders
[#- Security
[#)-Vision

Fieldbus 1/0 Slave

Fieldbus Type:
Version:

Extended Cycic

CC-Link

Click <Apply>.
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7. Click <Close> and the following dialog box appears.
The Robot Controller automatically starts rebooting.

Restarting Controller

8. Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.
= System Configuration

& Startup Inputs / Outputs T

=-Controller
General Type Installed | Inputs Outputs  #
i Configuration Extended Board 2 No
i Preferences Extended Board 3 No
Simulator Extended Board 4 No
(- Drive Units @ Euromap 67 Boar.. No
i Robot Euromap &7 Boar. No
'j‘ Drive Unit 2 No
| &-Fieldbus Slave Drive Unit2R-10 No (10)
| | B Drive Unit3 No
| Analog 1/0 Deive Unit 3B-I/0 _No_
:3::;??; o [Fieldbus Siave Yes  512-1247  512-1247 |
[-TCP /1P Fieldbus Master No
i..Conveyor Encoders ruiog Sowd 1 A

- Secudy Analog Board 2 No

- Vision Analog Board 3 No

Analog Board 4 No
v

Select [Controller]-[Inputs / Outputs].

Inputs : 512 — 1247
Outputs : 512 — 1247
In this example, Input byte is 92 bytes (736 bits) and 512-1247 is displayed in

Inputs.

10. Confirm that the following items are displayed in “Fieldbus Slave”.

Also, Output byte is 92 bytes (736 bits) and 512-1247 is displayed in Outputs.

11. Click <Close>.
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Operation

When the CC-Link is installed, some operation differs from the other Fieldbus I/O options.
This section describes about these differences.

Remote Input and Output

Remote input (RX) and remote output (RY) indicates ON/OFF information. Remote data
is bit data and the FROM/TO command is executed per 16 bits (1 word).

(I3 2]

n” in the following tables is address configured as a master station with the station
configure.

Remote Input List (Output from RC+ / Input for PLC)
(Version: ver2.00 / Extended Cyclic Setting: 2 / Input and Output Bytes: 92
(4 stations occupied)) *1

Signal direction: Remote device station (CC-Link board) — Master station (PLC)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

: Controller
Address Signal Name Output Bit No.
RXn0 Ready *1 512
RXnl Start *1 513
RXn2 Paused *1 514
RXn3 Error *1 515
RXn4 NA 516
RXn5 SafeguardOn *1 517
RXn6 SError *1 518
RXn7 Warning *1 519
RXn8 MotorsOn *1 520
RXn9 AtHome *1 521
RXnA CurrProgl *1 522
RXnB CurrProg2 *1 523
RXnC CurrProg4 *1 524
RXnD AutoMode *1 525
RXnE TeachMode *1 526
RXnF ErrorCodel *1 527
RX(n+1)0 ErrorCode2 *1 528
RX(n+D)1 ErrorCode4 *1 529
RX(n+1)2 ErrorCode8 *1 530
RX(n+1)3 ErrorCodel6 *1 531
RX(n+1)4 ErrorCode32 *1 532
RX(m+1)5 ErrorCode64 *1 533
RX(n+1)6 ErrorCode128 *1 534
RX(n+1)7 ErrorCode256 *1 535
RX(n+1)8 ErrorCode512 *1 536
RX(n+1)9 ErrorCode1024 *1 537
RX(n+1)A | ErrorCode2048 *1 538
RX(n+1)B | ErrorCode4096 *1 539
RX(n+1)C | ErrorCode8192 *1 540
RX(m+1)D | CmdRunning *1 541
RX(n+1)E | CmdError *1 542
RX(n+t1)F | EStopOff *1 543
RX(n+2)0 | NA 544
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, Controller
Address Signal Name Output Bit No.
RX(n+F)8 | NA 760
RX(n+F)9 | NA 761
RX(n+F)A | NA 762
RX(n+F)B | Remote Ready *2 763
RX(n+F)C | NA 764
RX(n+F)D | NA 765
RX(n+F)E | NA 766
RX(n+F)F | NA 767

*1: Remote control inputs and outputs are not allocated to fieldbus slave 1/O by default. To

allot remote control input and output to fieldbus slave 1/O, refer to 3.5 Setting Remote

Control Input and Output later in this manual.

*2  When initialization of the CC-Link board is completed at the Controller turn-on,
Remote Ready flag (in this example, [RX(n+F)B]) turns ON.
/O assignment of Remote Ready cannot be changed or disabled (NA).

CC-Link Number of Number of Bytes Remote Ready
Version | Extended Cyclics Occupied Stations) Bit No.
1 to12 (Occupied Stations 1) 539
110 13 to 24 (Occupied Stations 2) 571
) 25 to 36 (Occupied Stations 3) 603
37 to 48 (Occupied Stations 4) 635
12 (Occupied Stations 1) 539
1 24 (Occupied Stations 2) 571
36 (Occupied Stations 3) 603
48 (Occupied Stations 4) 635
20 (Occupied Stations 1) 539
Ix 44 (Occupied Stations 2) 603
200 68 (Occupied Stations 3) 667
) 92 (Occupied Stations 4) 731
40 (Occupied Stations 1) 571
4x 88 (Occupied Stations 2) 699
136 (Occupied Stations 3) 827
184 (Occupied Stations 4) 955
8x 80 (Occupied Stations 1) 635
176 (Occupied Stations 2) 891
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Remote Output List (Input for RC+ / Output from PLC) *1
(Version: ver2.00 / Extended Cyclic Setting: 2 / Input and Output Bytes: 92
(4 stations occupied)) *1

Signal direction: Master station (PLC) — Remote device station (CC-Link board)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

Address Signal Name Controller Bit No
RYnO Start *] 512
RYnl SelProgl *1 513
RYn2 SelProg2 *1 514
RYn3 SelProg4 *1 515
RYn4 Stop *1 516
RYn5 Pause *1 517
RYn6 Continue *1 518
RYn7 Reset *1 519
RYn8 SetMotorsOn *1 520
RYn9 SetMotorsOff *1 521
RYnA Home *] 522
RYnB Shutdown *] 523
RYnC NA 524
RYnD NA 525
RYnE NA 526
RYnF NA 527
RY(n+1)0 NA 528
RY(n+E)F NA 751
RY(n+F)0 NA 752
RY(ntF)l1 NA 753
RY(n+F)2 NA 754
RY(n+F)3 NA 755
RY(ntF)4 NA 756
RY(n+F)5 NA 757
RY(n+F)6 NA 758
RY(ntF)7 NA 769
RY(n+F)3 NA 760
RY(n+F)9 NA 761
RY(ntF)A NA 762
RY(n+F)B NA 763
RY(n+F)C NA 764
RY(n+F)D NA 765
RY(n+F)E NA 766
RY(n+F)F NA 767

*1: Remote control inputs and outputs are not allocated to fieldbus slave I/O by default. To
allot remote control input and output to fieldbus slave 1/O, refer to 3.5 Setting Remote

Control Input and Output later in this manual.
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Remote Register

Remote register (RWr, RWw) is numeric value

“m” indicated in the following tables are master station address configured with station

configure.

Remote Register List

(Version: ver2.00 / Extended Cyclic Setting: 2 / Input and Output Bytes: 92
(4 stations occupied)) *1

Signal direction: Remote device station (CC-Link board) — Master station (PLC)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

Address Signal Name Controller Word No Controller Bit No
RWrm+0 NA 46 768 to 783
RWrm+1 NA 47 784 to 799
RWrm+1D NA 75 1200 to 1215
RWrm+1E NA 76 1216 to 1231
RWrm+1F NA 77 1232 to 1247

Signal direction: Master station (PLC) — Remote device station (CC-Link board)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

Address Signal Name Controller Word No Controller Bit No
RWwm-+0 NA 46 768 to 783
RWwm+1 NA 47 784 to 799
RWwm+1D NA 75 1200 to 1215
RWwm+1E NA 76 1216 to 1231
RWwm+1F NA 77 1232 to 1247
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The number of stations, remote I/O range, and remote register range depend on the input /
output size.

<CC-Link Verl.10>

Input / Output Byte . . Remote I/O | Remote Register
CoFr)\figuratign (R}(/3+) Occupied Stations |~ g, 0. (Bytes?
0< x =<4 ! S 0
4<x =<12 4 x—4
12<x =<24 2 8 X —8
24< x =<36 3 12 x—12
36 < x =<48 4 16 x—16

NOTE
= When the input and output size of RC+ is set to 32 bytes (default value), number of

occupied station will be 3, Remote I/O will be 12 bytes, Remote Register will be 20 bytes
(10 words), and system reserved area will be 4 bytes.

When the input and output size is set to 36 bytes, number of occupied station will be 3,
Remote 1/0 will be 12 bytes, Remote Register will be 24 bytes (12 words), and system
reserved area will be 0 bytes.

In Version 2.00, there is no system reserved area.

<CC-Link Ver2.00>

Occupied Extended Cyclics
Stations 1x 2x 4x 8x
12 bytes 20 bytes 40 bytes 80 bytes
1 32 4 32 8 64 16 128 32
bits words bits words bits words bits words
24 bytes 44 bytes 88 bytes 176 bytes
2 64 8 96 16 192 32 384 64
bits words bits words bits words bits words
36 bytes 68 bytes 136 bytes
3 96 12 160 24 320 48
bits words bits words bits words
48 bytes 92 bytes 184 bytes
4 128 16 224 32 448 64
bits words bits words bits words

The number of occupied stations is the ones on the CC-Link network. Set this number to
the master station.

Remote I/O is the information of ON/OFF.

Remote I/O data is in bit data and the FROM/TO command are executed in units of 16

bits. Remote register is in numeric data.
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NOTE

Electronic Information File (CSP File, CSP+ File)

A CSP+ file is supplied for the CC-Link slave board network configuration.
The file is located in the following folder in where EPSON RC+ 7.0 is installed.

\EpsonRC70\Fieldbus\CCLink

According to the Controller F/W version or input/output size, the CSP+ file you use differs.
See the table below and select the CSP+ file.

RC700 series RC90 series
1 Station
Occupied EPSN0400 1.csp
2
Stations | EPSN0400 2.csp
Occupied 0x0353 EPSON RC90 CC-
Before Ver.7.5.0 3 Link Slave 2 en Zip
Stations | EPSN0400 3.csp - =
Occupied
4
Stations | EPSN0400 4.csp
Occupied
Ver.7.5.0
Ver75.1 0xQ353_EPSON RC700 QC— 0x‘0353_EPSON RC90 CC—
Ver7.5.2 Link Slave 2 en.CSPP.zip Link Slave 3 en.CSPP.zip

Ver.7.5.3 or later

0x0353_EPSON RC700 CC-
Link Slave 3 en.CSPP.zip

0x0353_EPSON RC90 CC-
Link Slave 4 en.CSPP.zip

Compatibility

There is no change of the CC-Link slave board for supporting CC-Link Ver2.00. To use
CC-Link Ver2.00, be sure to use RC+ with RC+7.5.0 or later or Controller with firmware

version 7.5.0.0 or later.

If the version of RC+ and Controller does not support CC-Link Ver2.00, available
functions are limited to CC-Link Verl.10.

Backup file compatibility

Backed up firmware version Restored flrmware Compatibility
version
Before 7.5.0 7.5.0 or later Yes
7.5.0 or later (Verl.10 setting) Before 7.5.0 Yes
No
7.5.0 or later (Ver2.00 setting) Before 7.5.0 (Set to 32 bytes which is
default value of Verl.10)
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2.4.2 Installing CC-Link Slave Module

m Make sure that the power is turned OFF before installing/removing any modules
A or connecting/disconnecting any cables. Installing/removing any modules or
WARNING connecting/disconnecting any cables with the power ON is extremely hazardous
and may result in electric shock and/or malfunction of equipment.
m Pay attention to the followings in order to prevent the connecter from coming off.
A 1. Use the connectors attached to the module.
2. Insert the connectors all the way seated.
CAUTION 3. Fix the cables at proper positions in order not to put a load on the
connectors.
Appearance
/Run LED / Error LED

\CC—Link Connector

Specifications
Items Specification

Name CC-Link Slave Module

Connection Method Broadcast polling

Transfer Distance Baud Rates Cable Length
10 M (bps) 100 m
5 M (bps) 160 m
2.5 M (bps) 400 m
625 k (bps) 900 m
156 k (bps) 1200 m

Maximum Device Number | 64 units

Cable Dedicated cable supporting CC-Link Ver.1.10

Mode Slave

Interface 1 CC-Link Ver1.10 / Ver2.00 port 1

Occupied Stations 1 to 4 station(s) (Remote device station)

Master Station’s Handshake

?('/"’;’;1 '?g;ﬂ Data Size 384 bits (48 bytes)

Max. Input Data Size i

(Ver2.00) 1472 bits (184 bytes)

Max. Output Data Size )

(Ver1 10) 384 bits (48 bytes)

Max. Output Data Size i

(Ver2.00) 1472 bits (184 bytes)
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Terminating
Resistor

NOTE
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LED Description
LED state represents the states of the fieldbus I/0 module.

LED State
OFF No network participation, timeout state (no power)
Run LED | Green Participating, normal operation
Red Major fault (FATAL error)
OFF No error detected (no power)
Red Major fault (Exception or FATAL event)
Error Red, CRC error (temporary flickering)
LED blinking
Red, ON | Station Number or Baud rate has changed since startup
(flashing)
Wiring

The CC-Link connector is a 5-pin open connector. Use the connector attached to the
module for wiring.

Terminal name for each pin

Terminal No | Terminal Name
1 DA
2 DB
3 DG
4 SLD
5 FG

Connect the CC-Link master module and the CC-Link slave module as follows.

Master Station Robot System CC-Link
__________ _ CC-Link Module Module
DA = ><“ >< \ PA T ><\‘ >< K DA Terminating
DB ! \ \ DB L. \ \ DB Resistor
! \ ! 1 ! |
! ' ! 1 ! 1
DG |— : DG | " I Y
SLD / / /~sLp - / /™ sLp
FG / FG f FG
Twisted-pair Cable Twisted-pair Cable
= with Shield — with Shield =

Prepare the cable for CC-Link Ver.1.10 sold in the market as a communication cable.
Install terminating resistors at both ends of the network.
Use the terminating resistors attached to the CC-Link master station.

Make sure to disconnect the connectors only after turning OFF the power supply of the
specific station.
Connect the shield wire for CC-Link to the “SLD” of each unit and ground the both
ends via “FG”.
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Installing Module

or connecting/disconnecting any cables. Working with the power ON is
WARNING extremely hazardous and may result in electrical shock and/or malfunction of
equipment.

f m Make sure that the power is turned OFF before installing/removing any modules

Install the module to the dedicated slot on the T/VT series Manipulator.

Reference manuals:
T series MAINTENANCE MANUAL 14.6 Fieldbus 1/0

T-B series MAINTENANCE MANUAL 14.5 Fieldbus I/O
VT series MAINTENANCE MANUAL 18.7 Fieldbus 1/0
Compliance with the EMC regulations
Our robot controllers and optional CC-Link boards are built into mechanical devices.

EMC compliance with your end product (entire mechanical device which builds our
products into the device) varies depending on configuration, wiring, placement, and so on.
Therefore, please judge the EMC compliance of your final product by yourself.

An example of EMC countermeasures is described below.
- Mount a ferrite core to the CC-Link cable to reduce radiation noise.
- Use the exclusive cable for CC-Link.
- Place the ferrite core as close as possible to the controller.

- Change the number of the cable turns to the ferrite core depending on the radiation
noise condition.

- Use the ferrite core listed in the table below or equivalent.

Manufacturer Part number

Kitagawa Industries

Co., LTD. GTFC-41-27-16

m This example is an idea of the EMC countermeasures in our installation and
wiring conditions. The test result may vary in your testing environment.

CAUTION

Confirmation of EPSON RC+ 7.0

When the CC-Link slave module is installed to the T/VT series Manipulator, it is recognized
automatically. Confirm whether EPSON RC+ 7.0 has recognized the CC-Link module
using the following procedure.
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1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.
= Systern Configuration
& Statup Inputs / Outputs
=-Controller
- General Type Installed Inputs Outputs  ~
i Configuration Standard R-1/0 No
- Preferences Drive Unit 1 No
- Simulator Drive Unit 1 R-I0 No
(- Drive Units Extended Board 1 No
;[ Hobots Extended Board 2 No
‘?‘ Extended Board 3 No
| [E-Fieidbus Saw Extended Board 4 No
: General uromap 67 Boar No
| E-Remote Control Euromap 67 Boar.. No
;:: .?égiip (2 Drive Unit 2 No
&1- Secuty Drive Unit 2 R-I/0 No
- Vision Drive Unit 3 No
Drive Unit 3 R-I'0 No
[Fieldbus Slave Yes | 512-767 _ 512-767]
Fieldbus Master No
v

Close

@)

2. Select [Controller]-[Inputs / Outputs].

3. Confirm that the following items are displayed in “Fieldbus Slave”.

Installed :Yes
Inputs :512-767 (default setting)
Outputs  :512-767 (default setting)

4. Select [Fieldbus Slave]-[General].

= System Configuration

& Statup Fieldbus 1/0 Slave
=-Controller
-~ General
Configuration Fiekdbus Type:
i Preferences
- Simulator Station Number:
[} Drive Units
[} Robots Baud Rate:
) Inputs / Qutputs ;
| [E-Fieldbus Slave Version:
.|
[ Remote Control t
#-RS232 Input Bytes:
@-TCP /1P
- Security Output Bytes:
- Vision

CC-Link
[ ]

110 ~

32 v

Close

5. Set each item to the specific value to connect the CC-Link network.
For information about the setting values, contact your network administrator.

6. Click <Close>.

These is no Extended Cyclic Setting on CC-Link Verl.10.

If you change Version to 2.00, you can configure Extended Cyclic Setting.

Editing of Input / Output Size

You can change the input/output size of the CC-Link slave module if necessary.

1 Select [Setup]-[System Configuration] and display the [System Configuration]

dialog box.
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Select [Controller]-[Inputs / Outputs]-[Fieldbus Slave]-[General].

M2 System Configuration

(- Startup

(=)-Controller

: General
Corfiguration
- Preferences

i - Simulator

. [+ Drive Units

i [ Robots

| E-Inputs / Qutputs
(=) Fiels e

i [#-Remote Control
| =-RS232

i @-TCP/IP

[+ Security

- Vision

Fieldbus /0 Slave

Fieldbus Type: CC-Link

Station Number:
B ke

Version 110 ~

Change the settings of [Version] of CC-Link.
In this example, Version is changed to “2.00”.

= System Configuration

[#- Startup
=-Controfler
- General
Corfiguration
Preferences
i Simulator
i [ Drive Units
;[ Robots
{ & Inputs / Outputs
i =-Fieldbus Slave
- General

: [-Remote Control
| @-RS232

i @®-TCP/IP

[#- Security

+-Vision

Fieldbus 1/0 Slave

Fieldbus Type:
Station Number:
Baud Rate:
Version
Extended Cyclic
Setting:

Input Bytes:
Output Bytes:

Change the settings of [Extended Cyclic Setting].

In this examﬁle, Extended Ciclic Settini 1S chanied to “2”.

- Startup
=-Controller
- Configuration
i Preferences
- Simulator
- Drive Units
[+-Robots
= Inputs / Outputs
| =-Feldbus Slave
General
[+}- Remote Control
#-RS232
- TCP /1P
- Securty

#1- Viision

Fieldbus 1/0 Slave

Fieldbus Type: CC-Link

Station Number:
st e

Close
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5

6
7

8

9

Change the settings of [Input Bytes] and [Output Bytes].
In this example, both of them are changed to “92” Bytes.

M= System Configuration

Fieldbus 1/0 Slave
#- Startup P
=-Controller
General
Corfigurstion Fieldbus Type:  CC-Link Aoply
Preferences
Simulator Station Number: B Bestore
: [ Drive Units
. Robots Baud Rate:
{ B Inputs / Outputs )
. Fieldbus Slave Version: 200 ~
] ~General Exended Cycic [ =
(- Remote Control etting:
| H-RS232 Input Bytes: 92 ~
@-TCP /1P
s Socury it Bes: o
#1-Vision
Click <Apply>.

Click <Close>. and following dialog box appears.
T/VT series Manipulator (Controller) automatically starts rebooting.

Restarting Controller

Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

m= System Configuration

- Startup Inputs / Outputs =
=)-Controller
P Type Installed | Inputs Outputs  ~
Configuration Standard R-/0 No
Preferences Drive Unit 1 No
Simulator 9)Dnve Unit 1 R-I/O No
(- Drive Units \  Extended Board 1 Mo
w Extended Board 2 No
= ErtendedBoard Mo
=)-Fieidbus Slave Extended Board 4 No
- General Euromap 67 Boar. No
[+ Remote Control Euromap 67 Boar Ne
- 3353/% Drive Unit2 No
- Securty Drive Unit 2 R-I/0 No (1 0)
- Vision Drive Unit 3 No @
Drive Unit 3 R-/0 No
Fieldbus Slave Yes  512-1247  512-1247 ||
Teldbus Waster TG
v

Select [Controller]-[Inputs / Outputs].

10 Confirm that the following items are displayed in “Fieldbus Slave”.

11

220

Inputs : 512 — 1247
Outputs : 512 — 1247

In this example, Input byte is 92 bytes (736 bits) and 512-1247 is displayed in
Inputs.

Also, Output byte is 92 bytes (736 bits) and 512-1247 is displayed in Outputs.
Click <Close>.
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Operations

When the CC-Link is installed, some operation differs from the other Fieldbus I/O options.
This section describes about these differences.

Remote Input / Output

Remote input (RX) and remote output (RY) indicates ON/OFF information. Remote data
is bit data and the FROM/TO command is executed per 16 bits (1 word).

(I3 2]

n” in the following tables is address configured as a master station with the station
configure.

Remote Input List (Output from RC+ / Input for PLC) *1
(Version: ver2.00 / Extended Cyclic Setting: 2 / Input and Output Bytes: 92
(4 stations occupied)) *1

Signal direction: Remote device station (CC-Link module) — Master station (PLC)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

) Robot System
Address Signal Name Output Bit No.
RXn0 Ready *1 512
RXnl Running *1 513
RXn2 Paused *1 514
RXn3 Error *1 515
RXn4 NA 516
RXn5 SafeguardOn *1 517
RXn6 SError *1 518
RXn7 Warning *1 519
RXn8 MotorsOn *1 520
RXn9 AtHome *1 521
RXnA CurrProgl *1 522
RXnB CurrProg2 *1 523
RXnC CurrProg4 *1 524
RXnD AutoMode *1 525
RXnE TeachMode *1 526
RXnF ErrorCodel *1 527
RX(+1)0 | ErrorCode2 *1 528
RX(n+1)1 | ErrorCode4 *1 529
RX(n+1)2 | ErrorCode8 *1 530
RX(m+1)3 | ErrorCodel6 *1 531
RX(n+1)4 | ErrorCode32 *1 532
RX(m+1)5 | ErrorCode64 *1 533
RX(n+1)6 | ErrorCodel28 *1 534
RX(n+1)7 | ErrorCode256 *1 535
RX(n+1)8 | ErrorCode512 *1 536
RX(n+1)9 | ErrorCode1024 *1 537
RX(n+1)A | ErrorCode2048 *1 538
RX(n+1)B | ErrorCode4096 *1 539
RX(n+1)C | ErrorCode8192 *1 540
RX(n+1)D | CmdRunning *1 541
RX(m+1DE | CmdError *1 542
RX(nt1)F | EStopOff *1 543
RX(nt2)0 | NA 544
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) Robot System

Address Signal Name Output Bit No.
RX(n+F)8 | NA 760
RX(n+F)9 | NA 761
RX(n+F)A | NA 762
RX(n+F)B | Remote Ready *2 763
RX(n+F)C | NA 764
RX(n+F)D | NA 765
RX(n+F)E | NA 766
RX(n+F)F | NA 767

*1: Remote control inputs and outputs are not allocated to fieldbus slave 1/O by default. To

allot remote control input and output to fieldbus slave 1/O, refer to 3.5 Setting Remote

Control Input and Output later in this manual.

*2: When initialization of the CC-Link module is completed at the Robot system turn-on,
Remote Ready flag (In this example [RX(n+F)B] turns ON.

I/O assignment of Remote Ready cannot be changed or disabled (NA).

CC-Link Number of Number of Bytes Remote Ready
Version | Extended Cyclics (Occupied Stations) Bit No.
1 to 12 (Occupied Stations 1) 539
1.10 13 to 24 (Occupied Stations 2) 571
) 25 to 36 (Occupied Stations 3) 603
37 to 48 (Occupied Stations 4) 635
12 (Occupied Stations 1) 539
Ix 24 (Occupied Stations 2) 571
36 (Occupied Stations 3) 603
48 (Occupied Stations 4) 635
20 (Occupied Stations 1) 539
x 44 (Occupied Stations 2) 603
200 68 (Occupied Stations 3) 667
) 92 (Occupied Stations 4) 731
40 (Occupied Stations 1) 571
A 88 (Occupied Stations 2) 699
136 (Occupied Stations 3) 827
184 (Occupied Stations 4) 955
8 80 (Occupied Stations 1) 635
176 (Occupied Stations 2) 891
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Remote Output List (Input for RC+ / Output from PLC) *1

(Version: ver2.00 / Extended Cyclic Setting: 2 / Input and Output Bytes: 92
(4 stations occupied)) *1

Signal direction: Master station (PLC) — Remote device station (CC-Link module)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

Address Signal Name Robot System Bit No.
RYnO Start *] 512
RYnl SelProgl *1 513
RYn2 SelProg2 *1 514
RYn3 SelProg4 *1 515
RYn4 Stop *1 516
RYn5 Pause *1 517
RYn6 Continue *1 518
RYn7 Reset *1 519
RYn8 SetMotorsOn *1 520
RYn9 SetMotorsOff *1 521
RYnA Home *] 522
RYnB Shutdown *] 523
RYnC NA 524
RYnD NA 525
RYnE NA 526
RYnF NA 527
RY(n+1)0 | NA 528
RY(+E)F | NA 751
RY(n+F)0 NA 752
RY(ntF)1 NA 753
RY(n+F)2 NA 754
RY(n+F)3 NA 755
RY(ntF)4 NA 756
RY(n+F)5 NA 757
RY(n+F)6 NA 758
RY(ntF)7 NA 759
RY(n+F)8 NA 760
RY(n+F)9 NA 761
RY(n+F)A | NA 762
RY(n+F)B | NA 763
RY(+F)C | NA 764
RY(+F)D | NA 765
RY(+F)E | NA 766
RY(n+F)F NA 767

*1: Remote control inputs and outputs are not allocated to fieldbus slave I/O by default. To

allot remote control input and output to fieldbus slave I/O, refer to 3.5 Setting Remote

Control Input and Output later in this manual.

Fieldbus I/O Rev.22

223



2. Installation

224

Remote Register

Remote register (RWr, RWw) is numeric value

“m” indicated in the following tables are master station address configured with station

configure.

Remote Register List

(Version: ver2.00 / Extended Cyclic Setting: 2 / Input and Output Bytes: 92

(4stations occupied)) *1

Signal direction: Remote device station (CC-Link module) — Master station (PLC)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

. Robot System Robot System
Address Signal Name Word No Bit No
RWrm+0 NA 46 768 to 783
RWrm+1 NA 47 784 to 799
RWrm+1D NA 75 1200 to 1215
RWrm+1E NA 76 1216 to 1231
RWrm+I1F NA 77 1232 to 1247

Signal direction: Master station (PLC) — Remote device station (CC-Link module)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

) Robot System Robot System
Address Signal Name Word No Bit No
RWwm-+0 NA 46 768 to 783
RWwm+1 NA 47 784 to 799
RWwm+1D | NA 75 1200 to 1215
RWwm+1E NA 76 1216 to 1231
RWwm+1F NA 77 1232 to 1247
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NOTE

The number of stations, remote I/O range, and remote register range depend on the input /

output size.

<CC-Link Ver1.10>

Input / Output Byte Occupied Remote I/O Remote Register
Configuration (RC+) Stations (Bytes) (Bytes)
0< x =<4 { S 0
4<x =<12 4 Xx—4
12<x =<24 2 8 x—38
24< x =<36 3 12 x—12
36 < x =<48 4 16 x—16

When the input and output size of RC+ is set to 32 bytes (default value), number of
occupied station will be 3, Remote I/O will be 12 bytes, Remote Register will be 20 bytes

(10 words), and system reserved area will be 4 bytes.

When the input and output size is set to 36 bytes, number of occupied station will be 3,

Remote 1/0 will be 12 bytes, Remote Register will be 24 bytes (12 words), and system

reserved area will be 0 bytes.

In Version 2.00, there is no system reserved area.

<CC-Link Ver2.00>

Occupied Extended Cyclics
Stations 1x 2x 4x 8x
12 bytes 20 bytes 40 bytes 80 bytes
1 32 4 32 8 64 16 128 32
bits words bits words bits words bits words
24 bytes 44 bytes 88 bytes 176 bytes
2 64 8 96 16 192 32 384 64
bits words bits words bits words bits words
36 bytes 68 bytes 136 bytes
3 96 12 160 24 320 48
bits words bits words bits words
48 bytes 92 bytes 184 bytes
4 128 16 224 32 448 64
bits words bits words bits words

The number of occupied stations is the ones on the CC-Link network. Set this number to

the master station.
Remote I/O is the information of ON/OFF.
Remote I/O data is in bit data and the FROM/TO command are executed in units of 16
bits. Remote register is in numeric data.

Fieldbus I/O Rev.22
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Electronic Information File (CSP+ File)

A CSP+ file is supplied for the CC-Link slave module network configuration. The file is
located in the following folder in where EPSON RC+ 7.0 is installed.

\EpsonRC70\Fieldbus\CCLink

According to the Controller F/W version, the CSP+ file you use differs.
See the table below and select the CSP+ file.

Before Ver.7.5.0 | 0x0353 EPSON T Series 1 en.zip
Ver.7.5.0
Ver.7.5.1 0x0353 EPSON T series 2 en.CSPP.zip
Ver.7.5.2

Ver.7.5.3 or later | 0x0353 EPSON T series 3 en.CSPP.zip

Compatibility

There is no change of the CC-Link slave module for supporting CC-Link Ver2.00. To use
CC-Link Ver2.00, be sure to use RC+ with RC+7.5.0 or later or Controller with firmware
version 7.5.0.0 or later.

NOTE

(&=  Ifthe version of RC+ and Controller does not support CC-Link Ver2.00, available
functions are limited to CC-Link Verl.10.

Backup file compatibility

Backed up firmware version Restored flrmware Compatibility
version
Before 7.5.0 7.5.0 or later Yes
7.5.0 or later (Verl.10 setting) Before 7.5.0 Yes
No
7.5.0 or later (Ver2.00 setting) Before 7.5.0 (Set to 32 bytes which is
default value of Verl.10)
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2.5 PROFINET

WARNING

connecting/disconnecting any cables.
connecting/disconnecting any cables with the power ON is extremely hazardous
and may result in electric shock and/or malfunction of equipment.

B Make sure that the power is turned OFF before installing/removing any boards or
A Installing/removing any boards or

2.5.1 Installing PROFINET Slave Board

Appearance
%

—— RJ45 Connector

L3NIH0¥d
A

LNK/ACT LED: Link status /
Communication packet
reception or transmission

-
Z
2
§ status display
g (OO MSLED : Module status display
5337 Status Display LED —— > (O () ¢S LED : 10 Controller connection
=8 status display
The Fieldbus slave board is configured as follows at shipment.
Board Appearance Configuration
CN3 CN3 DSW2 DSW1 JMP1
: ~ErEo| SW1
o NECE E| SW2 IRQ5 [0 O|JP1
s ~Ermg SW1 wEm | SW3 IRQ7 [0 O|JP2
=2 SECE | SW2 ~ICm | SW4 IRQ10|0 ©|JP3
el O | SW3 ol | SW5 IRQ11|0 O|JP4
o . SECE | SW4 omCm | SW6 IRQ15/0 O|JP5
o ~IOm | SW7 1 2
JMP1 o | SW8
All Open All ON Fixed as above All Open

DSW1 DSW2

Fieldbus I/O Rev.22
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Specifications
Item Specification
Name PROFINET board
Connection Method RT (Real-Time)
Protocol PROFINET IO
Device type 10 device
Baud Rates (bps) 100 M bps, full duplex
Maximum segment length | 100 m

Cable

RJ45 with connector 100BASE-TX (Cat5)

Cycle time

2 msec

Interface

RJ45 port x 1

Input Data Size

Max. 2048 bits (256 bytes)

Output Data Size

Max. 2048 bits (256 bytes)

LED Description

LED state represents the states of the fieldbus board.

LED state MS CS LNK/ACT
Power OFF or . No link or
OFF Device is being initialized Offline Power OFF
) Offline o
ON Normal operation 10 Controller is in RUN Linking
% Blinking i i Recewmg/trgnsmﬁtmg
Zz communication packet
Offline /
Blinki Evaluati -
g oriee valuatng 10 Controller is in STOP
Structure Error
- Too many (Sub) Modules
Blinking | - I/O size set by 10 Controller i i
@ once is too large.
g ;,_ - Structure mismatched
O |5 (No module, wrong module)
)
Blinking | No station name has been set or i i
3 times | No IP address has been set
Bhr}klng Internal error - -
4 times
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Setting Configure Switch

The PROFINET board requires no configurations.

All the PROFINET communication configurations are set by the development software
(EPSON RC+ 7.0).

Wiring

PROFINET connector is RJ45 connector. Use 100BASE-TX (STP type) cable.

A

CAUTION

B Be sure to use cables and connectors complying with the industrial standards or
noise resistant Ethernet cable (STP cable). If you use an office use product or

UTP cable, it may cause communication errors and may not offer the proper
performance.

Installing a Board

AN

WARNING

B Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Working with the power ON is extremely
hazardous and may result in electrical shock and/or malfunction of equipment.

Fieldbus I/O Rev.22

Install the board to the dedicated slot on the Robot Controller.

Reference manuals:
RC700 Series Maintenance MANUAL 7.1 Option Board
RC90 Series Maintenance MANUAL 7.1 Option Board

When using RC700-D, please contact the supplier of your region.
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Confirmation with EPSON RC+ 7.0

When PROFINET slave board is installed in the Controller, it is recognized automatically.
Confirm that EPSON RC+ 7.0 has recognized the board in the following procedure.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.

I System Configuration

Inputs # Dutput
SPEL Contraller Board

Drive Unitz

(2) Type Inputs Outputs
Remate Cantral Extended Board 1 es E4-95 B4 -35
R5232 Extended Board 2 Mo
TCR /1P Extended Board 3 Mo
Conveyor Encoders Extended Board 4 Mo
Security Fieldbus Slave Yes  512-767  512-767 3)
Wigion Fieldbus Master Mo

2. Select [Inputs / Outputs].

3. Confirm that following items are displayed in “Fieldbus Slave”.
Installed : Yes
Inputs : 512-767 (default setting)
Outputs  : 512-767 (default setting)

4. Click [Fieldbus Slave]-[General].

I System Configuration

Figldbuz IO Slave

SPEL Contraller Board Clase
Drive Unitz
Robotz
= Inputs / Outputs Fieldbus Type: PROFINET ID
= Fieldbuz Slave
4) MAC Address: 00-30-11-08-52-E0
Remaote Control
R232 Station Typs:  RUS20-PROFINET-IO
TGP /TP <:I
Gonveyor Encoders Input Bytes: 32 v (5)
Security
Wigion Output Bytes: 3z v

DAP Mode:

5. Confirm that following items are displayed.
Fieldbus Type : PROFINET IO
Input Byte : 32 (default setting)
Output Byte : 32 (default setting)

6. Click <Close>.
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Editing of Input / Output Size and DAP Mode
You can change the input/output size of the PROFINET slave board if necessary.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

2. Select [Inputs / Outputs]-[Fieldbus Slave]-[General].

IR System Gonfiguration

Fieldbus LD Slave

Startup
SPEL Controller Board
Drive Units
Robots
= Inputs # Outputs Fieldbus Tvpe: PROFINET 1D

=) Fieldbug Slave

General MAC Address:  00-30-11-05-52-E0

4 Remote Control
R5232 Station Type: RCE20-PROFINET-IO
TGP /1P

Conveyor Encoders Input Bytes: 32 w
Security
Wizion Output Bytes: 32 -

DAF Mode:

3. Change the settings of [Input Byte] and [Output Byte].
In this example, both of them are changed to 20 Bytes.

I System Gonfiguration

Startp Fieldbus 140 Slave
SPEL Controller Board
Drive Units
Robots
- Iputs £ Outputs Fieldbus Type:  PROFINET 10 Apply

= Fieldbus Slave

General MAG Address:  00-30-11-05-52-E0

Remote Control
R5232 Station Type: RGE20-PROFINET-IO
TGP /TP

Gorveyor Encoders Input Bytes: 20 v
Secur ity
Wigion Qutput Bytes:

DAP Mk %

4. Change the setting of [DAP mode] if necessary.

5. Set [DAP mode] according to the PROFINET 10 Controller that you want to use.
Usually, select DAP Ver.2. DAP Ver.l is available for the obsolete PROFINET 10
Controller.

NOTE The PROFINET option does not have the alert function that is an optional function
&~ | inDAP Ver2.

6. Click <Apply>.

7.  Click <Close> and the following dialog box appears.
The Robot Controller automatically starts rebooting.

EPSON RG+ 7.0

Rebootine Gontroller

Fieldbus I/O Rev.22 231



2. Installation

8. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

U System Gonfigeuration

Tnputs / Outputs

SPEL Controller Board CGlose

Drive Unitz

Fobots

(=8 hputs < Outputs Type Ihstalled Inputs Outputs
= Fieldbus Slave : :

Gieneral

Remote Contral

Drive Unit 1 -

RSz32 Extended Eoard 1 Mo
TGP /TP Extended Board 2 Mo
Conveyor Encoders Extended Board 3 Ha
E:SC;:W Extended Board 4 Mo
Drive Unit 2 Mo

Figldbus Slave Yes 812 - 67 512 - 671
Figldbuz Master Mo

9. Select [Inputs / Outputs].

10. Confirm that the following items are displayed in “Fieldbus slave”.

Inputs :512 — (512 + Changed number of input (Bits) )
Outputs : 512 — ( 512 + Changed number of output (Bits) )

In this example, Input byte is 20 bytes (160 bits) and 512-671 is displayed in Inputs.
Also, Output byte is 20 bytes (160 bits) and 512-671 is displayed in Outputs.

11. Click <Close>.

NOTE
& When setting this option to the PROFINET IO Controller (Master), configure as

below.
The Robot Controller includes 16 pseudo I/O slots. In these slots, add 1 to 32 bytes
input modules, output modules.
Make sure to add the output modules first, and then, add the input modules.
<Example> Input: 40 bytes / Output: 48bytes (set in the RC+ window)
Slot 1 : 32 bytes output module
Slot 2 : 16 bytes output module
(Set 48 bytes in total for the Output.)
Slot 3 :32 bytes input module

Slot 4 : 8 bytes input module
(Set 40 bytes in total for the Input.)

Electronic Information File (GSDML file)

A GSDML file is provided for the PROFINET slave board network configuration.
The file is located in the following folder where EPSON RC+ 7.0 is installed.

\EpsonRC70\Fieldbus\PROFINET
Compatible list of GSDML file

Controller File name
RC700 series GSDML-V2.3-EPSON-RC700PNIO-20180125.xml
RC90 series GSDML-V2.3-EPSON-RC90PNIO-20180125.xml

232 Fieldbus I/O Rev.22



2. Installation

2.5.2 Installing PROFINET Slave Module

/N

WARNING

m Make sure that the power is turned OFF before installing/removing any modules
or connecting/disconnecting any cables. Working with the power ON is
extremely hazardous and may result in electrical shock and/or malfunction of

equipment.

m Pay attention to the followings in order to prevent the the connecter from coming

off.
A 1. Use the connectors attached to the module.
AUTION 2. Insert the connectors all the way seated.
CAUTIO 3. Fix the cables at proper positions in order not to put a load on the
connectors.
Appearance

LINK/Activity LED

(port1)  (port2) MSLED
/ / /

Specifications
Item Specification
Name PROFINET Slave Module
Connection Method RT (Real-Time)
Protocol PROFINET IO
Device type 10 device
Baud Rates (bps) 100 M bps, full duplex
Maximum segment length | 100 m

Cable

RJ45 with connector 100BASE-TX (Cat5)

Cycle time

2 ms

Interface

RJ45 port x 1

Input Data Size

Max. 2048 bits (256 bytes)

Output Data Size

Max. 2048 bits (256 bytes)

Fieldbus I/O Rev.22
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LED Description

LED state represents the states of the fieldbus module.
NS: Network Status LED

LED State Description Comments

OFF Offline No power
No connection with 10 Controller

Green Online (RUN) Connection with IO Controller established
10 Controller in RUN state

Green, 1 flash Online (STOP) Connection with IO Controller established
10 Controller in STOP state or 10 data bad
IRT synchronization not finished

Green, blinking Blink Used by engineering tools to identify the

node on the network

Red Fatal event Major internal error (this indication is
combined with a red module status LED)
Red, 1 flash Station Name error Station Name not set

Red, 2 flashes

IP address error

IP address not set

Red, 3 flashes

Configuration error

Expected Identification differs from Real
Identification

MS: Module Status LED

LED State Description Comments
OFF Not Initialized No power OR Module in SETUP or
NW INIT state.
Green Normal Operation Module has shifted from the NW_INIT

state.

Green, 1 flash

Diagnostic Event(s)

Diagnostic event(s) present

Red Exception error Device in state EXCEPTION.
Fatal event Major internal error (this indication is
combined with a red net- work status
LED)
Alternating Red/ Firmware update Do NOT power off the module. Turning
Greed the module off during this phase could

cause permanent damage.

LINK/Activity LED

LED State Description Comments
OFF No Link No link, no communication present
Green Link Ethernet link established, no
communication present
Green, flickering | Activity Ethernet link established, communication

present

234

Fieldbus I/O Rev.22




2. Installation

Setting Configure Switch

The PROFINET module requires no configurations.

All the PROFINET communication configurations are set by the development software
(EPSON RC+ 7.0).

Wiring

PROFINET connector is RJ45 connector. Use 100BASE-TX (STP type) cable.

A

CAUTION

B Be sure to use cables and connectors complying with the industrial standards or
noise resistant Ethernet cable (STP cable). If you use an office use product or

UTP cable, it may cause communication errors and may not offer the proper
performance.

Installing Module

AN

WARNING

B Make sure that the power is turned OFF before installing/removing any modules
or connecting/disconnecting any cables. Working with the power ON is extremely
hazardous and may result in electrical shock and/or malfunction of equipment.

Install the module to the dedicated slot on the T/VT series Manipulator.

Reference manuals:
T series MAINTENANCE MANUAL 14.6 Fieldbus 1/0

T-B series MAINTENANCE MANUAL 14.5 Fieldbus 1/0
VT series MAINTENANCE MANUAL 18.7 Fieldbus 1/0

Fieldbus I/O Rev.22 235




2. Installation

Confirmation with EPSON RC+ 7.0
When PROFINET slave module is installed in the T/VT series Manipulator, it is
recognized automatically.
Confirm that EPSON RC+ 7.0 has recognized the module in the following procedure.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

2. Select [Inputs / Outputs].

I Systemn Configuration

Inputs & Dutputs

cPeL
SPEL Controller Board
Drrive Units
(2) Type Installed Inputs Outputs

Remate Contral Extended Board 1 fes E4-35 B4-95
R5232 Extended Board 2 Mo
TCR /1P Extended Board 3 Mo

Conwveyor Encoders Extended Board 4 Mo
Securiy Fielohus Slave Yes  512-767  E12-767 3)
Yision Fieldbus Master Mo

3. Confirm that following items are displayed in “Fieldbus Slave”.
Installed : Yes
Inputs : 512-767 (default setting)
Outputs  : 512-767 (default setting)

4. Click [Fieldbus Slave].
2]

—Fieldbus /0 Slave

- Startup
=-Gantraller Close

Gieneral
- Configuration
- Preferences | Fieldbus Type:  PROFINET IO <::| (5) Apply
- Gimulator
- Drive Units MAC Address: 00-30-11-17-C3-6C Bestore
[+-Robots
E-Inputs # Outputs Station Type: TSERIES-PROFIMET-IO
- Fieldbus Magter
Bl Ficidbus Slave <:| @) Input Bytes: [f =]
- Remote Gontral (5)
-R5232 Output Bytes: |32 vl
- TGP /1P
Eﬁ,?j;:‘y DAP Mode: [Ver 2 =]

5. Confirm that following items are displayed.
Fieldbus Type : PROFINET IO
Input Byte : 32 (default setting)
Output Byte  : 32 (default setting)

6. Click <Close>.
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Editing of Input / Output Size and DAP Mode

You can change the input/output size of the PROFINET slave module if necessary.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

2. Select [Inputs / Outputs]-[Fieldbus Slave].
2]

& Startun —Fieldbus 10 Slave

- Controller Close

- General
- Configwration
.. Preferences Fieldbus Type: PROFIMNET 1D Apply
- Sitmulator
- Drive Units MAC Address:  00-30-11-17-C3-6C Festore
- Robots
& Tnputs / Dutputs Station Type: TSERIES-PROFINET-IO
[#)-Fieldbu
- Thput Bytes: 32 -
[ -
- R3232 Output Bytes: 32 -
®-TCP A IP
g:i?;;’r:ty DAP Mods: Ver 2 =]

3. Change the settings of [Input Byte] and [Output Byte].
M System Gonfiguration 2x|
—Fieldbuzs 70 Slave

[#-Startup
- Contraller Gloze |

General
Configuration
- Preferences Fieldbus Tvpe: FROFIMET 10 Apply |
- Bimulator
[#-Drive Units MAC Address: 00-230-11-17-C3-6C Fiestare |
[#-Robotz
= Inputs & Outputs Station Type: TSERIES-FROFIMET-IO
(- Figldbuz Maste
R Ficldbus Slave Input Bytes: 32 -
[#-Remote Gontr
[-RS232 Output Bytes: a2 -
- TGP /TP
v DAP Mode: [Ver 2 =

4. Change the setting of [DAP mode] if necessary.

5. Set [DAP mode] according to the PROFINET IO Controller that you want to use.
Usually, select DAP Ver.2. DAP Ver.1 is available for the obsolete PROFINET 10
Controller.

NOTE The PROFINET option does not have the alert function that is an optional function
&~ | inDAP Ver2.

6. Click <Apply>.

7. Click <Close> and the following dialog box appears.

T/VT series Manipulator (Controller) automatically starts rebooting.
EPSON RG+ 7.0

Rebooting Gaontroller
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8. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

9. Select [Inputs / Outputs].

I System Gonfiguration

Thputs / Outputs

Startup

SPEL Controller Board
Drive Units

Robots

=8 pute / Output Type Installed | Inputs Cutputs

1| s
=J- Fieldbuz Slave
General

Drive Unit 1 Mo

Femate Contral
RE292 Extended Board 1 Mo
TGP A IP Extended Board 2 Mo
Corveyor Encoders Extended Board 3 Mo
EFE.UHW Extended Board 4 Mo
e Drive Lnit 2 Na
Figldbuzs Slave fes 12 -67  B2-67
Fieldbuz Master Mo

10. Confirm that the following items are displayed in “Fieldbus slave”.

Inputs :512 — (512 + Changed number of input (Bits) )
Outputs : 512 — ( 512 + Changed number of output (Bits) )

In this example, Input byte is 20 bytes (160 bits) and 512-671 is displayed in Inputs.
Also, Output byte is 20 bytes (160 bits) and 512-671 is displayed in Outputs.

11. Click <Close>.

NOTE
& When setting this option to the PROFINET IO Controller (Master), configure as

below.
The Robot Controller includes 16 pseudo I/O slots. In these slots, add 1 to 32 bytes
input modules, output modules.
Make sure to add the output modules first, and then, add the input modules.
<Example> Input: 40 bytes / Output: 48bytes (set in the RC+ window)
Slot 1 : 32 bytes output module
Slot 2 : 16 bytes output module
(Set 48 bytes in total for the Output.)
Slot 3 :32 bytes input module

Slot 4 : 8 bytes input module
(Set 40 bytes in total for the Input.)

Electronic Information File (GSDML file)

A GSDML file is provided for the PROFINET slave module network configuration. The
file is located in the following folder where EPSON RC+ 7.0 is installed.

\EpsonRC70\Fieldbus\PROFINET

Compatible list of GSDML file
Controller File name
T/VT series GSDML-V2.32-EPSON-TSERIESPNIO-20180125.xml
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2.6 EtherCAT

2.6.1 Installing EtherCAT Slave Board

Appearance
-

. D(- RJ45 Connector

9
1
Dg

£

|

<— Status Display LED [ >

Link/Activity 1 :IN port link status /
Communication packet
reception or transmission
status display

RUN :EtherCAT status display

ERR

Link/Activity 2 :OUT port link status /
Communication packet
reception or transmission
status display

: Error status display

HH3O O Z Ananoyy qur
NNI OO 1 Aunnoyy sui

The Fieldbus slave board is configured as follows at shipment

Board Appearance Configuration
CN3 CN3 DSW2 DSWA1 JMP1
—~ECmOo| SW1
o NI S| SW2 IRQ5 [0 O]JP1
= —~Ermg| SW1 wmErm | SW3 IRQ7 |0 ©|JP2 &
9 OEECE | SW2 s [SW4  IRQ10[0 O|JP3
° ol w CHEICE |SW3 o | SW5 IRQ11|0 o |JP4 —
© _\ S~ |[SW4 o | SW6 IRQ15/0 o |JP5
°© ~I | SW7 1 2
JMP1 oW |SW8
All Open All ON Fixed as All Open
above
DSW1 DSW2
Specifications
ltem Specification
Name EtherCAT board
Protocol EtherCAT
Transmission Type 100BASE-TX
Baud Rate 100 M bps, full duplex
Maximum Segment Length 100m
Maximum Number of Nodes | 65535
Cable 100BASE-TX(Cat5) with RJ45 connector
Interface Two RJ45 ports
IN: EtherCAT input / OUT: EtherCAT Output
Input Data Size Max. 2048 bits (256 bytes)
Output Data Size Max. 2048 bits (256 bytes)
CANopen over EtherCAT (CoE)
Device Profile PDO (Process Data Object)
SDO (Service Data Object)

Fieldbus I/O Rev.22
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LED Description

LED state represents the states of the fieldbus board.

LED state Link/Activity 1 RUN ERR Link/Activity 2

OFF No IN port link Initialized status No error No OUT port link

ON IN port linking Operational status | — OUT port linking

IN port OUT port

Blinking communication communication

(Flickering) packet transmission | - packet transmission
GRN and receiving and receiving

Blinking Preoperational

(Blinking) - status - -

Blinking Safe operational

(Single flash) | status - -

ON - - Critical error -

EtherCAT

Blinking communication

(Blinking) Bl B configuration Bl
RED error

Blinking Communication | —

(Single flash) | B synchronization

Blinking -

(Double flash) | ~ - Watchdog error

LED’s blinking patterns are as follows:

Flickering : Repeats lighting on and off every 50 ms.

Blinking : Repeats lighting on and off every 200 ms.

Single flash : Repeats 200 ms of lighting on and 1000 ms c of lighting off.
Double flash ~ : Repeats a cycle of 200 ms of lighting on, 200 ms of lighting off,

200 ms of lighting on and 1000 ms of lighting off.

Setting Configure Switch

Configuration of an EtherCAT board is not necessary. All settings such as communication
configuration for EtherCAT are done by EPSON RC+ 7.0.

Wiring
Wiring of an EtherCAT slave board uses RJ45 connectors. Make sure to use STP-type
100BASE-TX cables.

B For cables and connectors, be sure to use a product complying with the industrial
standards or a noise-resistant Ethernet cable (STP cable). If you use office use
products or UTP cables, it may cause communication errors and may not offer the
proper performance.

A

CAUTION
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Installing a Board

/N

WARNING

W Make sure that the power is turned OFF before installing/removing any boards or
connecting/disconnecting any cables. Working with the power ON is extremely
hazardous and may result in electrical shock and/or malfunction of equipment.

Fieldbus I/O Rev.22

Install the board to the dedicated slot on the Robot Controller.

Reference manuals:
RC700 Series Maintenance MANUAL 7.1 Option Board
RC90 Series Maintenance MANUAL 7.1 Option Board

When using RC700-D, please contact the supplier of your region.

Confirmation with EPSON RC+ 7.0

When an EtherCAT slave board is installed to the Controller, it is recognized
automatically. Confirm whether EPSON RC+ 7.0 has recognized the EtherCAT board
using the following procedure.

1.

2.
3.

4.

Select [Setup]-[System Configuration] and display the [System Configuration]

dialog box.

I System Configuration

Startup

SPEL Controller Board
Drrive Units

Robots

= Fieldbus Slave
General

Remate Control (2)
RSZ32
TCR/IP

Conveyor Encoders
Security
Vision

Inputs / Outputs

Close

Type Installed Inputs Outputs
E Standard
7 Extended Board 1 s B4 - 35 B4 - 35
Extended Board 2 No
Extended Board 3 Mo
Extended Board 4 Mo
Fieldbus Slave Vs 512- 767 512- 767
Fieldbus M aster Mo

Select [Inputs / Outputs].

Confirm that the following items are displayed in “Fieldbus Slave”.

:Yes
:512-767 (default setting)
:512-767 (default setting)

Installed
Inputs
Outputs

Select [Fieldbus Slave]-[General]

Ik System Configuration

Startup
= Gontroller
General
Configuration
Preferences
Sirulatar
Drive Units
Fobots
= Inputs £ Outputs
=) Fieldbuz Slave

Remaote Contral
R5232
TGP /£ IP
Conveyor Encoders
Force Sensing
Security
Wizion

J(4)

Fieldbus 170 Slave

Fieldbus Type: EtherCAT
Ihput Bytes: a2 w
Cutput Bytes: 32 v
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5.

6.

Confirm that the following items are displayed.

Fieldbus Type : EtherCAT

Input Bytes : 32 (default setting)

Output Bytes : 32 (default setting)
Click <Close>.

Editing of Input / Output Size

You can change the input/output size of the EtherCAT slave board if necessary.

L.

2.

3.

NOTE

4.

242

Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.

Select [Inputs / Outputs]-[Fieldbus Slave]-[General].

L System Configuration

Startup
= Gontroller
General
Caonfiguration
Preferences
Simulatar
Drive Units
Robots
= Inputs # Output
= Figldh a

Remate Contro
R3232
TGP /IP
Conveyor Encoders
Force Senzing
Security
Vigion

Fieldbus I Slave

Fieldbuz Twpe:
Thput Bytes:

Output Bytes:

b

EtherCAT
a2 v
a2 v

Change the settings of [Input Bytes] and [Output Bytes].
In this example, both of them are changed to 20 Bytes.

I System Gonfiguration

Startup
= Gaontraller
Gieneral
Configuration
Preferences
Simulator
Drive Units
Robots
= Inputs / Qutputs
= Fieldbus Slave
General
Remote Control
RE232
TGP /TP
Cionvevor Encoders
Force Sensing
=) Security
Gieneral
Uzers
Groups
Vizion

Fieldbus L0 Slave

Fieldbus Type:
Tnput Bytes:

Qutput Bytes:

21X
EtherGAT
Wy

Cautions when connecting OMRON PLC and this option:
The input/output size has limitations.

Select any of 32 bytes, 64 bytes, 128 bytes, or 256 bytes for both [Input Bytes] and
[Output Bytes].
[Input Bytes] and [Output Bytes] may have a different size.

Click <Apply>.
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Click <Close> and the following dialog box appears.
The Robot Controller automatically starts rebooting.
EPSON RG+ 7.0

Rebooting Controller

Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.
I System Configuration
Iriputs ¢ Output

eyl e
SPEL Controller Board
Drive Units
obts Oulout Type Installed Inputs Outputs

nputs / Outputs [— ! !

= Fieldbus Slave  Standard :

General Extended Board 1 Yes B4 -95 B4 -95

Remote Contral Extended Board 2 No
RS5232 Extended Board 3 Mo
TCR /P Extended Board 4 No

Conveyor Encoders Fieldbusz Slave ey 512-671 512-671
Security Fieldbusz Master No

Wision

Select [Inputs / Outputs].
Confirm that the following items are displayed in “Fieldbus Slave”.

Inputs : 512 — 512 + Changed number of input (Bits)
Outputs : 512 — 512 + Changed number of output (Bits)

In this example, Input byte is 20 bytes (160 bits) and “512-671” is displayed in
“Inputs”.
Also, Output byte is 20 bytes (160 bits) and “512-671” is displayed in “Outputs”.

Click <Close>.
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Communication State Transition

The EtherCAT slave board goes into initialized state after the power is turned ON.

Subsequent state transition is controlled by the EtherCAT master.

Initialization

»
L

Preoperational

»
>

||

Safe operational

| ]

Operational

State Description
Status after turning ON the power.
Initialization Initialization state is continued by the EtherCAT until
preoperational state.
Set by the EtherCAT master.
Preoperational SDO (Service Data Object) communication is only available in

this state.

Safe operational

Set by the EtherCAT master.
PDO (Process Data Object) transmission, along with SDO
(Service Data Object) communication is available in this state.

Operational

Set by the EtherCAT master.
All communications are available in this state.
Control of I/0 data with the EtherCAT master is possible.

Electronic Information File (ESI file)

An ESI (EtherCAT Slave Information) file is supplied for EtherCAT slave board network
configuration. The file is located in the following folder where EPSON RC+ 7.0 is

installed.

\EpsonRC70\Fieldbus\EtherCAT

Compatible list of ESI file

Controller File name
RC700 series Epson RC700 ECT rev1.00.xml
EPSN RC700 ECT V2.3 for OMRON rev2.xml
RC90 series Epson RC90_ECT rev1.00.xml
EPSN RC90 ECT V2.3 for OMRON rev2.xml
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NOTE When connecting the OMRON’s PLC and this option:
Use the following ESI files specialized for the OMRON’s PLC.
\EpsonRC70\Fieldbus\EtherCAT
EPSN_RC90 ECT V2.3 for OMRON_rev2.xml
EPSN _RC700 ECT V2.3 for OMRON rev2.xml
On the OMRON’’s setting tool (Sysmac Studio), set as follows according to the
input/output size set for this option and the data type (USINT/REAL).
USINT : Unsigned integer (1 byte)
REAL : Floating point (4 bytes)
When “32” bytes is set for [Input Bytes],
select “RxPDO(USINT32byte)” or “RxPDO(REAL32byte)”
When “64” bytes is set for [Input Bytes],
select “RxPDO(USINT64byte)” or “RxPDO(REAL64byte)”
When “128” bytes is set for [Input Bytes],
select “RxPDO(USINT128byte)” or “RxPDO(REAL128byte)”
When “256” bytes is set for [Input Bytes],
select two of “RxPDO(USINT128byte/256byte)”
When “32” bytes is set for [Output Bytes],
select “TxPDO(USINT32byte)” or “TxPDO(REAL32byte)”
When “64” bytes is set for [Output Bytes],
select “TxPDO(USINT64byte)” or “TxPDO(REAL64byte)”
When “128” bytes is set for [Output Bytes],
select “TxPDO(USINT128byte)” or “TxPDO(REAL128byte)”
When “256” bytes is set for [Output Bytes],
select two of “TxPDO(USINT128byte/256byte)” or “TxPDO(REAL256byte)”

Example:
When [Input] is “256” bytes and [Output] is “256” bytes on this option, settings on
the OMRON’s setting tool (Sysmac Studio) are as follows:

| B dit PO Mzp Settings.

| PDO Map PDO entries included in TxPDO(128byte/256byte)
Process Data Size : Input 2048 [bit] / 2048 [bit] Index ze |Data typel PDO entry name ICommentf
Output 2048 [bit] / 2048 [bit] [[ECIlEEY mm Input Byte 0129 |
Name IFlag! | 0x200 Input Byte 0130
No option ies 0x2001:03 i Input Byte 0131
Output RxPDO(USINT 32byte) 0x2001:04 i Input Byte 0132
Output RxPDO( USINT64byte) 0%2001:05 i Input Byte 0133
Output RxPDO(USINT 128byte) 0x2001:06 i Input Byte 0134
Qutput RxPDO( USINT128byte/25¢ - 0x2001:07 it Input Byte 0135
Dx2001:08 it Input Byte 0136
0x2001:09 i Input Byte 0137
0x2001:0A it Input Byte 0138
el ! o 0X2001:08 i Input Byte 0139
0x2001:0C it Input Byte 0140
0x2001:0D it Input Byte 0141
Dx2001:0E it Input Byte 0142

s No option S
Output RxPDO(USINT 128byta/25¢ -

Input TRPDO(USINT 32byte)
Input THPDO(USINT64byte)
Input THPDO(USINT 128byte)
ARSI U ) 0x2001:0F 8 [bi Input Byte 0143
0x2001:10 8 [bil Input Byte 0144
0x2001:11 8 [bil Input Byte 0145
0x2001:12 8 [bil Inout Bvte 0146
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2.6.2 Installing EtherCAT Slave Module

/N

WARNING
equipment.

m Make sure that the power is turned OFF before installing/removing any modules
or connecting/disconnecting any cables. Working with the power ON is
extremely hazardous and may result in electrical shock and/or malfunction of

A

m Pay attention to the followings in order to prevent the the connecter from coming

1. Use the connectors attached to the module.
2. Insert the connectors all the way seated.
3

CAUTION Fix the cables at proper positions in order not to put a load on the
connectors.
Appearance
Link/Activity LED
IN port OUT port ERR LED
RUN\LED Y, Y ~
O
Specifications
Item Specification
Name EtherCAT module
Protocol EtherCAT
Transmission Type 100BASE-TX
Baud Rate 100 M bps, full duplex
Maximum Segment Length 100m
Maximum Number of Nodes | 65535
Cable 100BASE-TX(Cat5) with RJ45 connector
Interface Two RJ45 ports
IN: EtherCAT input / OUT: EtherCAT Output
Input Data Size Max. 2048 bits (256 bytes)
Output Data Size Max. 2048 bits (256 bytes)
CANopen over EtherCAT (CoE)
Device Profile PDO (Process Data Object)
SDO (Service Data Object)
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LED Description

LED state represents the states of the fieldbus Module.

RUN LED
LED State Indication Description
OFF INIT EtherCAT device in ‘INIT’-state (or no
power)
Green OPERATIONAL EtherCAT device in ‘OPERATIONAL’-

state

Green, blinking

PRE-OPERATIONAL

EtherCAT device in ‘PRE-
OPERATIONAL’-state

Green, single flash

SAFE-OPERATIONAL

EtherCAT device in ‘SAFE-
OPERATIONAL’-state

Flickering BOOT The EtherCAT device is in ‘BOOT” state
Red (Fatal Event) If RUN and ERR turn red, this indicates
a fatal event, forcing the bus interface to
a physically passive state.
ERR LED
LED State Indication Description
OFF No error No error (or no power)

Red, blinking

Invalid configuration

State change received from master 1s
not possible due to invalid register or
object settings.

Red, single flash

Unsolicited state

Slave device application has changed
the EtherCAT state autonomously.

change
Red, double flash | Application watchdog | Sync manager watchdog timeout.
timeout
Red Application Anybus module in EXCEPTION.
Controller failure If RUN and ERR turn red, this indicates a
fatal event, forcing the bus interface to a
physically passive state.
Flickering Booting error detected | E.g. due to firmware download failure.
Link/Activity
LED State Indication Description
OFF No link Link not sensed (or no power)
Green Link sensed, Link sensed, no traffic detected
no activity
Green, flickering | Link sensed, activity | Link sensed, traffic detected

Fieldbus I/O Rev.22
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Setting Configure Switch

Configuration of an EtherCAT module is not necessary. All settings such as
communication configuration for EtherCAT are done by EPSON RC+ 7.0.

Wiring
Wiring of an EtherCAT slave board uses RJ45 connectors. Make sure to use STP-type
100BASE-TX cables.

A

CAUTION

B For cables and connectors, be sure to use a product complying with the industrial
standards or a noise-resistant Ethernet cable (STP cable). If you use office use
products or UTP cables, it may cause communication errors and may not offer the
proper performance.

Installing Module

/N

WARNING

W Make sure that the power is turned OFF before installing/removing any modules or
connecting/disconnecting any cables. Working with the power ON is extremely
hazardous and may result in electrical shock and/or malfunction of equipment.

248

Install the module to the dedicated slot on the T/VT series Manipulator.

Reference manuals:
T series MAINTENANCE MANUAL 14.6 Fieldbus 1/0

T-B series MAINTENANCE MANUAL 14.5 Fieldbus I/O
VT series MAINTENANCE MANUAL 18.7 Fieldbus I/O

Confirmation with EPSON RC+ 7.0

When an EtherCAT slave module is installed to the T/VT series Manipulator, it is
recognized automatically. Confirm whether EPSON RC+ 7.0 has recognized the
EtherCAT module using the following procedure.

1. Select [Setup]-[System Configuration] and display the [System Configuration]

dialog box.

Inputs / Outputs

Startup

SPEL Contraller Board
Drrive Units

Fiohats

Close

Type Installed Inputs Outputs

Standard i i
Extended Board 1 e
Extended Board 2 No
Extended Board 3 No
Extended Board 4 Mo

= Fieldbus Slave
Gieneral

Remate Control (2)
R5232
TCR/IP

Corveyar Encoders
Securty
Yizion

B4 -95 B4 -95

Fieldbus Slave ‘e
Fieldbus Master Mo

512767 |

(©)

B12- 767

2. Select [Inputs / Outputs].
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3.

4.

5.

6.

Installed
Inputs
Outputs

[ System Gonfieuration

Startup
(=) Gantroller
Gieneral
Configuration
Preferences
Simulatar
Drive Units
Robots
= Inputs & Qutputs
= Fieldbuz Slave

Remate Contral
R5232
TGP /TP
Conveyor Encoders
Force Sensing
Security
WVizion

Fieldbus 1/0 Slave

Input Bytes:

Cutput Bytes:

Fieldbus Type:

EtherCAT
a2 v
a2 v

J(4)

Confirm that the following items are displayed in “Fieldbus Slave”.

:Yes
:512-767 (default setting)
:512-767 (default setting)

Select [Fieldbus Slave]-[General]

Fieldbus Type
Input Bytes
Output Bytes

Click <Close>.

: EtherCAT

Confirm that the following items are displayed.

: 32 (default setting)
: 32 (default setting)

Editing of Input / Output Size

You can change the input/output size of the EtherCAT slave module if necessary.

1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog

box.

2. Select [Inputs / Outputs]-[Fieldbus Slave]-[General].

K System Configuration

Startup Fieldbus I Slave

= Gontroller

General
Caonfiguration
Preferences
Simulatar

Drive Units
Fobots

= Inputs / Outputs

Fieldbuz Twpe: EtherGAT
Thput Bytes: a2 v

Output Bytes: 3z w

b

Conveyor Encoders
Force Senzing
Security
Vigion

Fieldbus I/O Rev.22
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3. Change the settings of [Input Bytes] and [Output Bytes].
In this example, both of them are changed to “20” Bytes.

I System Configuration

Startup Fieldbus IO Slave
= Caontroller
Gieneral

Configuration
Preferences Figldbus Type:  EtherGAT

Simulator

Fobots
= Inputs / Outputs Output Bytes:

=- Fieldbus Slave

General
Remote Control
RE232
TGP /TP
Conveyor Encoders
Force Sensing
=] Security
General
Users
Groups
“Wizion

NOTE Cautions when connecting OMRON PLC and this option:

The input/output size has limitations.

Select any of 32 bytes, 64 bytes, 128 bytes, or 256 bytes for both [Input Bytes] and
[Output Bytes].

[Input Bytes] and [Output Bytes] may have a different size.

4. Click <Apply>.

5. Click <Close> and the following dialog box appears.
T/VT series Manipulator (Controller) automatically starts rebooting.

EFSON RG+ 7.0

Rebooting Gontroller

6. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

L System Configuration |E| El

Inputs / Outputs

cheL
SPEL Controller Board
Dive Units
Hobols = Type Installed Inputs Outputs
[=8 Inputs / Outputs . | |

= Fisldbus Slave St : : ;

General Extended Board 1 ez B4 - 95 B4 - 95

Femate Cantral Extended Board 2 Mo
R5232 Extended Board 2 Mo
TCR /IR Extended Board 4 Mo

Corveyar Encoders Fieldbus Slave Yes B12-671 B12-EA1
Security Fieldbus Master Mo
Wision

7. Select [Inputs / Outputs].
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Fieldbus I/O Rev.22

Confirm that the following items are displayed in “Fieldbus Slave”.

Inputs : 512 — 512 + Changed number of input (Bits)
Outputs : 512 — 512 + Changed number of output (Bits)

In this example, Input byte is 20 bytes (160 bits) and “512-671" is displayed in
“Inputs”.
Also, Output byte is 20 bytes (160 bits) and “512-671" is displayed in “Outputs”.

Click <Close>.
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Communication State Transition

The EtherCAT slave module goes into initialized state after the power is turned ON.

Subsequent state transition is controlled by the EtherCAT master.

Initialization

»
L

Preoperational

»
>

||

Safe operational

| ]

Operational

State Description
Status after turning ON the power.
Initialization Initialization state is continued by the EtherCAT until
preoperational state.
Set by the EtherCAT master.
Preoperational SDO (Service Data Object) communication is only available in

this state.

Safe operational

Set by the EtherCAT master.
PDO (Process Data Object) transmission, along with SDO
(Service Data Object) communication is available in this state.

Operational

Set by the EtherCAT master.
All communications are available in this state.
Control of I/0 data with the EtherCAT master is possible.

Electronic Information File (ESI file)

An ESI (EtherCAT Slave Information) file is supplied for EtherCAT slave module
network configuration. The file is located in the following folder where EPSON RC+ 7.0

is installed.

\EpsonRC70\Fieldbus\EtherCAT

Compatible list of ESI file

Controller File name
T/VT series Epson TSERIES ECT rev1.00.xml
EPSN TSERIES ECT V2.3 for OMRON rev2.xml
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NOTE When connecting the OMRON’s PLC and this option:
Use the following ESI files specialized for the OMRON’s PLC.
\EpsonRC70\Fieldbus\EtherCAT
EPSN_TSERIES ECT V2.3 for OMRON_rev2.xml

On the OMRON’’s setting tool (Sysmac Studio), set as follows according to the
input/output size set for this option and the data type (USINT/REAL).

USINT : Unsigned integer (1 byte)
REAL : floating point (4 bytes)
When “32” bytes is set for [Input Bytes],
select “RxPDO(USINT32byte)” or “RxPDO(REAL32byte)”
When “64” bytes is set for [Input Bytes],
select “RxPDO(USINT64byte)” or “RxPDO(REAL64byte)”
When “128” bytes is set for [Input Bytes],
select “RxPDO(USINT128byte)” or “RxPDO(REAL128byte)”
When “256” bytes is set for [Input Bytes],
select two of “RxPDO(USINT128byte/256byte)”
When “32” bytes is set for [Output Bytes],
select “TxPDO(USINT32byte)” or “TxPDO(REAL32byte)”
When “64” bytes is set for [Output Bytes],
select “TxPDO(USINT64byte)” or “TxPDO(REAL64byte)”
When “128” bytes is set for [Output Bytes],
select “TxPDO(USINT128byte)” or “TxPDO(REAL128byte)”
When “256” bytes is set for [Output Bytes],
select two of “TxPDO(USINT128byte/256byte)” or “TxPDO(REAL256byte)”
Example:
When [Input] is “256” bytes and [Output] is “256” bytes on this option, settings on
the OMRON’s setting tool (Sysmac Studio) are as follows:

[ Edit PDO Map Settings

‘ PDO Map PDO entries included in TxPDO(128byte/256byte)
Process Data Size : Input 2048 [bit] / 2048 [bit] ox Ir IData typel PD me |[Commentl
Output 2048 [bit] / 2048 [bit] [EEREEE 9 |
Selection!Input/Output! Name IFlag! | Dx2(
- No option -— 0x2001:03 it] USINT  Input Byte 0131
Output RXPDO(USINT 32byte) E 0x2001:04 it] USINT  Input Byte 0132
Output RXPDO( USINT64byte) . 0x2001:05 it] USINT  Input Byte 0133
Output RxPDO(USINT128byte) - 0x2001:06 it] USINT  Input Byte 0134
Output RxPDO( USINT128byte/25¢ - 0x2001:07 it] USINT  Input Byte 0135
TR e ————— o — | [ it] USINT  Input Byte 0136
0x2001:09 it] USINT  Input Byte 0137
0x2001:0A it] USINT  Input Byte 0138
s 0x2001:08 it] USINT  Input Byte 0139
TPDO(USINT32byte) - 0x2001:0C 8 [bit] USINT  Input Byte 0140
TPDO(USINTG4byte) - 0x2001:0D 8 [bit] USINT  Input Byte 0141
TPDO(USINT128byte) - 0X2001:0E it] USINT  Input Byte 0142
TxPDO( USINT128byte/25¢ 0x2001:0F it] USINT  Input Byte 0143
0x2001:10 it] USINT  Input Byte 0144
0x2001:11 USINT  Input Byte 0145
0x2001:12  8Tbit]l USINT  Input Bvte 0146

= No option
RxPDO(USINT 128byte/25¢

No option

oK Cancel
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3. Operation

This chapter describes how to use the Fieldbus I/O option after installing it.

3.1 SPEL® Fieldbus I/O Commands

Here are the main commands for Fieldbus I/O. Input/output command and function for
fieldbus I/O are same as these for the normal I/O. For details, refer to the Online Help or
SPEL" Language Reference manual.

FbuslO GetBusStatus Returns the status of the specified fieldbus.

FbuslO GetDeviceStatus | Returns the status of the specified fieldbus device.

FbuslO SendMsg Sends an explicit message to a device and returns the reply.

In Returns the status of an 8-bit input port.

InW Returns the status of a 16-bit input port.

[ONumber Returns the I/O port number of the specified Fieldbus I/O
label.

Off Turns an output OFF.

On Turns an output ON.

Out Simultaneously sets eight output bits.

OutW Simultaneously sets 16 output bits.

Sw Returns the status of one input bit.

NOTE | Response times for Fieldbus I/O varies and depends on several factors, including baud
& rate, scan rate, number of tasks, communication error, etc. EPSON RC+ does not
guarantee the real-time response for the fieldbus I/O and message inputs. When the
fastest and most consistent response times are required, please use EPSON Standard
digital I/O, which incorporates interrupt driven inputs and outputs.

3.2 Outputs Off by Emergency Stop and Reset Instruction

You can configure the system so that all outputs including the fieldbus outputs will be
turned OFF when the emergency stop occurs and when a Reset instruction is executed.

For details of the configuration, refer to the EPSON RC+ User’s Guide.

NOTE | A command that was issued just before an emergency stop can be executed after the

emergency stop condition is cleared. If the outputs from the fieldbus involve risk, the
“Outputs off during Emergency Stop” option should be enabled to remove all power to
output devices when an emergency stop occurs.
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3.3 Using FbuslO_SendMsg
To use FbuslO_SendMsg, install the Fieldbus master board.

FbuslO_SendMsg is used to send an explicit message to a device and return a reply. This
command operates according to the protocol.

The syntax is as follows:

FbuslO_SendMsg bus, device, msgParam, sendBytes(), recvBytes()

Description of parameter

There are two arrays passed to the parameter. The sendData array contains the data that is
sent to the device in bytes. This array must be dimensioned to the correct number of bytes
to send. If there are no bytes to send, you must use “0” for the parameter. The recvData
array returns the response in bytes. This array is automatically re-dimensioned to the
number of bytes received.

For DeviceNet, you need to initialize the sendData array with the command, class,
instance, and attribute, as shown in the example below. Consult the documentation that
came with the device for the values that can be used. The msgParam parameter value is
always “0” for DeviceNet messages.

Here is an example for DeviceNet and EtherNet/IP:

The following example acquires the information of a device MaclD = 1.

' Send explicit message to the device
Byte sendData (5)

Byte recvData (10)

Integer i

sendData (0) 14 ' Command (GetAttributeSingle)
sendData (1) = 1 ' Class

sendData (3) = 1 ' Instance

sendData (5) = 7 ' Attribute

FbusIO SendMsg 16, 1, 0, sendData(), recvData ()
For i = 0 To UBound(recvData)

Print recvData (1)
Next i

For PROFIBUS DP, you need to specify the service number in the msgParam parameter.
Consult the documentation that came with the device for the services that are supported.
Some services require “0” send bytes. In this case, use “0” for the sendBytes parameter.

Here is an example for PROFIBUS DP:

' Send message to Profibus device
Byte recvData (10)

Integer i

' Service 56 - read all inputs

' sendBytes = 0

FbusIO SendMsg 1, 1, 56, 0, recvData()

For i = 0 To UBound (recvData)
Print recvData (i)
Next i
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3.4 Explicit Message Connection (for DeviceNet, EtherNet/IP)

Issuing an Explicit message from the DeviceNet/EtherNet/IP master unit to the Robot
System acquires and configures the DeviceNet and EtherNet/IP 1/O area.

Supported function and Class ID configurations are as follows:

When using Assembly Object Class (Class ID = 4)

Function Class ID Instance Service Code
Input acquisition 4 (04h) 100 (64h) 14 (OEh)
Output configuration | 4 (04h) 150 (96h) 16 (10h)
Output acquisition 4 (04h) 150 (96h) 14 (OEh)

When using I/0 Data Mapping Object Class (Class ID = 160, 161)

Function Class ID Instance Service Code
Input acquisition 160 (AOh) 01 (01h) 14 (OEh)
Output configuration 161 (Alh) 01 (01h) 16 (10h)
Output acquisition 161 (Alh) 01 (01h) 14 (OEh)

Command response
It can acquire up to 32 bytes* input/output data.

* It depends on the input/output size setting.
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Remote control inputs and outputs are not allocated to fieldbus I/O by default.

To allot remote control inputs and outputs to fieldbus 1/O, follow the steps below.

1. Select EPSON RC+7.0 menu-[Setup]-[System Configuration] and display the [System

Configuration] dialog box. Select-[Controller]-[Remote Control]-[Inputs] or [Outputs].

I System Gonfieuration

RFemaote Caontral Inputs

Startup

= Controller
General
Configuration

R
gzrenf:;r;fes Tnput Signal W
Fobots [ Start
Fomate Gormal Seifroe]
SelProg2 Mot uzed
Qutputs SelProgd Mot used
Etshgget SelProgd Mot uzed
R5790 SelProglh Mot used
TGP AP SelProgl2 Mot used
i?;;:ty Stop Mot uged
Pauze Mot used v

2. Click <Defaults> to display the [Default Remote Type] dialog box.

(¥ Standard 10

O Extended IO

) Fieldbus Master /0
O Eieldbus Slave 1O
O Glear Al

[ ok [ Cancel ]

3. Select [Fieldbus Master 1/0] or [Fieldbus Slave /0] and click <OK>.

4. Fieldbus I/O will be allotted default remote control input and output setting. Select bit
numbers by clicking the input or output numbers corresponding to the signals to be used

for remote control.

5. Click <Apply> to save the settings. Then, click <Close>.

To enable the remote control, refer to EPSON RC+ 7.0 User’s Guide 12. Remote Control.
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Default Remote Control Input Setting for Fieldbus Master I/O

Default remote control input settings for fieldbus master 1/O are as follows:

Input Signal Robot System Input Bit No
Start 6144
SelProgl 6145
SelProg2 6146
SelProg4 6147
SelProg8 Not used
SelProgl6 Not used
SelProg32 Not used
Stop 6148
Pause 6149
Continue 6150
Reset 6151
Shutdown 6155
SelRobotl Not used
SelRobot2 Not used
SelRobot4 Not used
SelRobot8 Not used
SelRobot16 Not used
SetMotorsOn 6152
SetMotorsOff 6153
SetPowerHigh Not used
SetPowerLow Not used
ForcePowerLow Not used
Home 6154
MCal Not used
Recover Not used
ExtCmdSet Not used
ExtRespGet Not used
ExtCmdReset Not used
ExtCmd 0-15 Not used
ExtCmd 16-31 Not used
ExtCmd 32-47 Not used
ExtCmd 48-63 Not used
ExtCmd 64-79 Not used
ExtCmd 80-95 Not used
ExtCmd 96-111 Not used
ExtCmd 112-127 Not used
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Default Remote Control Output Setting for Fieldbus Master 1/0

Default remote control output settings for fieldbus master I/O are as follows:

Output Signal Robot System Output Bit No
Ready 6144
Running 6145
Paused 6146
Error 6147
EStopOn Not used
EStopOff 6175
SafeguardOn 6149
SError 6150
Warning 6151
MotorsOn 6152
AtHome 6153
PowerHigh Not used
MCalReqd Not used
RecoverReqd Not used
RecoverInCycle Not used
WaitingRC Not used
CmdRunning 6173
CmdError 6174
CurrProgl 6154
CurrProg2 6155
CurrProg4 6156
CurrProg8 Not used
CurrProgl6 Not used
CurrProg32 Not used
AutoMode 6157
TeachMode 6158
TestMode Not used
EnableOn Not used
ErrorCodel 6159
ErrorCode2 6160
ErrorCode4 6161
ErrorCode8 6162
ErrorCodel6 6163
ErrorCode32 6164
ErrorCode64 6165
ErrorCode128 6166
ErrorCode256 6167
ErrorCode512 6168
ErrorCode1024 6169
ErrorCode2048 6170
ErrorCode4096 6171
ErrorCode8192 6172
InsideBox1 Not used

Fieldbus I/O Rev.22
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Output Signal Robot System Output Bit No
InsideBox2 Not used
InsideBox3 Not used
InsideBox4 Not used
InsideBox5 Not used
InsideBox6 Not used
InsideBox7 Not used
InsideBox8 Not used
InsideBox9 Not used
InsideBox10 Not used
InsideBox11 Not used
InsideBox12 Not used
InsideBox13 Not used
InsideBox14 Not used
InsideBox15 Not used
InsidePlanel Not used
InsidePlane2 Not used
InsidePlane3 Not used
InsidePlane4 Not used
InsidePlane5 Not used
InsidePlane6 Not used
InsidePlane?7 Not used
InsidePlane8 Not used
InsidePlane9 Not used
InsidePlane10 Not used
InsidePlanel 1 Not used
InsidePlane12 Not used
InsidePlanel3 Not used
InsidePlane14 Not used
InsidePlanel5 Not used
ExtCmdGet Not used
ExtRespSet Not used
ExtCmdResult Not used
ExtError Not used
ExtResp 0-15 Not used
ExtResp 16-31 Not used
ExtResp 32-47 Not used
ExtResp 48-63 Not used
ExtResp 64-79 Not used
ExtResp 80-95 Not used
ExtResp 96-111 Not used
ExtResp 112-127 Not used
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Default Remote Control Input Setting for Fieldbus Slave I/O

Default remote control input settings for fieldbus slave I/O are as follows:

Input Signal Robot System Input Bit No
Start 512
SelProgl 513
SelProg2 514
SelProg4 515
SelProg8 Not used
SelProgl6 Not used
SelProg32 Not used
Stop 516
Pause 517
Continue 518
Reset 519
Shutdown 523
SelRobotl Not used
SelRobot2 Not used
SelRobot4 Not used
SelRobot8 Not used
SelRobot16 Not used
SetMotorsOn 520
SetMotorsOff 521
SetPowerHigh Not used
SetPowerLow Not used
ForcePowerLow Not used
Home 522
MCal Not used
Recover Not used
ExtCmdSet Not used
ExtRespGet Not used
ExtCmdReset Not used
ExtCmd 0-15 Not used
ExtCmd 16-31 Not used
ExtCmd 32-47 Not used
ExtCmd 48-63 Not used
ExtCmd_64-79 Not used
ExtCmd_80-95 Not used
ExtCmd 96-111 Not used
ExtCmd 112-127 Not used

Fieldbus I/O Rev.22
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Default Remote Control Output Setting for Fieldbus Slave 1/0

Default remote control output settings for fieldbus slave 1/O are as follows:

Output Signal Robot System Output Bit No
Ready 512
Running 513
Paused 514
Error 515
EStopOn Not used
EStopOff 543
SafeguardOn 517
SError 518
Warning 519
MotorsOn 520
AtHome 521
PowerHigh Not used
MCalReqd Not used
RecoverReqd Not used
RecoverInCycle Not used
WaitingRC Not used
CmdRunning 541
CmdError 542
CurrProgl 522
CurrProg2 523
CurrProg4 524
CurrProg8 Not used
CurrProgl6 Not used
CurrProg32 Not used
AutoMode 525
TeachMode 526
EnableOn Not used
ErrorCodel 527
ErrorCode2 528
ErrorCode4 529
ErrorCode8 530
ErrorCode16 531
ErrorCode32 532
ErrorCode64 533
ErrorCode128 534
ErrorCode256 535
ErrorCode512 536
ErrorCode1024 537
ErrorCode2048 538
ErrorCode4096 539
ErrorCode8192 540
InsideBox1 Not used
InsideBox2 Not used
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Output Signal Robot System Output Bit No
InsideBox3 Not used
InsideBox4 Not used
InsideBox5 Not used
InsideBox6 Not used
InsideBox7 Not used
InsideBox8 Not used
InsideBox9 Not used
InsideBox10 Not used
InsideBox11 Not used
InsideBox12 Not used
InsideBox13 Not used
InsideBox14 Not used
InsideBox15 Not used
InsidePlanel Not used
InsidePlane2 Not used
InsidePlane3 Not used
InsidePlane4 Not used
InsidePlane5 Not used
InsidePlane6 Not used
InsidePlane? Not used
InsidePlane8 Not used
InsidePlane9 Not used
InsidePlanel0 Not used
InsidePlanel1 Not used
InsidePlane12 Not used
InsidePlane13 Not used
InsidePlane14 Not used
InsidePlanel5 Not used
ExtCmdGet Not used
ExtRespSet Not used
ExtCmdResult Not used
ExtError Not used
ExtResp 0-15 Not used
ExtResp 16-31 Not used
ExtResp 32-47 Not used
ExtResp 48-63 Not used
ExtResp 64-79 Not used
ExtResp 80-95 Not used
ExtResp 96-111 Not used
ExtResp 112-127 Not used

Fieldbus I/O Rev.22
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4. Troubleshooting

4.1 DeviceNet Troubleshooting

TIP

264

Exclusion

Every system has its special environment, conditions, specifications, and usages. This
guide is provided as a general reference for troubleshooting a DeviceNet network. Every
effort has been made to ensure the information is accurate. However, we do not guarantee
the complete accuracy of the information and thus we decline any liability for damages or
costs incurred by the use of this troubleshooting.

Before examining a problem on the network, please ensure that your established
DeviceNet system satisfies network specifications. (Refer to this troubleshooting and the
section 2.1.2 DeviceNet Network Construction.)

Tools

Prepare the following tools for troubleshooting.
Philips screwdriver
Flat-blade screwdriver
Tester

Using the Woodhead NetMeter (DeviceNet diagnostic tool) is a simple way to learn
physical status of the DeviceNet network. For details of NetMeter, see Woodhead’s Web
site (http://www.mysst.com/diagnostics/NetMeter.asp).
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4. Troubleshooting (DeviceNet)

4.1.1 Examining a Problem

4.1.1.1 Scanner Board Diagnostic LEDs

The DeviceNet master board used with EPSON RC+ has two status display LEDs. The
layout of the LEDs is shown in the following figure.

PCU-DVNIO
4-pin Terminal
< Watchdog Port —s Jumper Pin for Board Address Setting
Q (Do not use this port.) JP1

OO <¢— Status Display LED (2)—>
DeviceNet Port ——>

JP1
0 OO
00¢ LED (@) ollojlo
(Unused) —
110/0|0
D < RJ45 Connector coc1C2

(Unused)

H |

The Module/NetWork LED is on the left side and the IO LED is on the right side seen
from the rear panel. These LED names are used in applicomlO Console application and

this manual. Only in this troubleshooting section, general names of the status display of
the DeviceNet device are used.

The Module/NetWork LED is referred to as the Network Status (NS) in this section.
The IO LED is referred to as the Module Status LED (MS) in this section.
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4. Troubleshooting (DeviceNet)

4.1.1.2 Checking Network Status
1. Master Status: MS/NS LEDs

LED Color Light Condition
MS (Module Status) OGreen [ORed | OON OBlinking O OFF
NS (Network Status) OGreen ORed | OON 0OBlinking O OFF

Node Number of Absent Slaves
Absent slaves are disconnected from or not added to the network.

2-1 See the status flag regarding to the removal and addition if the master has status
information.

2-2 See the MS/NE LEDs of all slaves if the master has no status information.

3. Absent Slave Status: MS/NS LEDs
LED Color Light Condition
MS (Module Status) OGreen ORed | OON 0OBlinking O OFF
NS (Network Status) OGreen [ORed | OON OBlinking O OFF
4. Physical Node Location of Absent Slave
Master ‘ PLC
Terminatin
‘ | | | N U ?
Branch Tap I:l

BranchTap [ | ___

Resistor
\ |

\ Slave Slave

\
\

Communications

1
1
Power Supply Terminating ;'
Resistor ; |Start the examination from this
+ |block when the error occurred here.
A communication time out error occurred. .-
5.

Error Occurrence Condition

O Immediate occurrence (high reproducibility)

O Rare occurrence (low reproducibility)
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4 1.2 Problems and Countermeasures

Master Unit LED

MS

NS

Error

Description [Reference]

Green
Light ON

Green
Light ON

Normal
communication

- Normal condition

Green
Light ON

Green
Light
Blinking

During connection
establishment

- Processing connection establishment
(The NS LED will be ON in green in a few
seconds.)

- Master function in stop state
(When communication does not start, master
analysis with NetMeter is required.)

Green
Light ON

Red Light
Blinking

Communication
error

[Refer to the section 4.1.2.1 Master: Communication

Error.]

- Slave disconnected from the network (Remote I/O
communication error)

- Slave not added to the network (Scan list collation
error)

- Communications power supply OFF (Error
detection after the communication establishment)

Green
Light ON

Red Light
ON

Busoff detection
Duplicate MAC ID

[Refer to the section 4.1.2.2 Master: Busoff
Detection.]
- Busoff detection:
Communication stopped due to critical error.
- Duplicate MAC ID:
The MAC ID configuration was duplicated.
(This error occurs only during unit start-up)

Green
Light ON

Light OFF

Unestablished
communication

[Refer to the section 4.1.2.3 Master: Unestablished
Communication.]
- No slave (Error detection before communication
establishment)
- Communications power supply OFF (Error
detection before the communication establishment)
- Duplicate MAC ID:
The MAC ID configuration was duplicated.

Red Light
Blinking

No Matter

Configuration error

- Master unit configuration error
Refer to the respective device manuals.

When EPSON RC+ was configured as a master:
[Refer to the section 4.1.2.4 Master: Configuration
Error.]
- Slave disconnected from the network

(Remote I/O communication error)
- Slave not added to the network

(Scan list collation error)
- Duplicate MAC ID:

The MAC ID configuration was duplicated.

Red Light
ON

No Matter

Module error

- Broken master unit — Unit Replacement

Light OFF

Green
Light
Blinking

Absent slave

[Refer to the section 4.1.2.5 Absent Slave.]

- No slave (Error detection before communication
establishment)

- Communications power supply OFF

Light OFF

Light OFF

Uninitialized
network
Absent slave

[Refer to the section 4.1.2.6 Uninitialized Network.]

- Master unit start-up error

- No slave (Error detection before communication
establishment)

- Communications power supply OFF

Fieldbus I/O Rev.22
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4. Troubleshooting (DeviceNet)

¢ Process Flowchart

Master LED Absent Slave LED

Slave:
Not Operating  See 4.1.2.1.1.

Details of Trouble.

Slave:
Communication See 4.1.2.1.2.
Error Detection

MS: Green ON
NS: Red Blinking

MS: Green ON Slave:
B

usoff Detection See 4.1.2.1.2.

MS: Green ON

Slave:
NS: OFF N

ot Added See 4.1.2.1.2.

No
(Other)

Broken Slave Unit
Replace the unit.

Yes Master:

Busoff Detection

MS: Green ON
NS: Red ON

See 4.1.2.2.

Yes

MS: Green ON
NS: OFF

Master Unit:
Configuration Error See 4.1.2.4.

Master:

Absent Slave See 4.1.2.5.

@

o Master:

>\ 6 ) Unestablished See 4.1.2.3.
Communication

=@

;@

Master:
Uninitialized Networ

K See 4.1.2.6.

v
@

MS: Red ON
Other

‘(Broken Master Unit
L Replace the Unit.

___________________
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4. Troubleshooting (DeviceNet)

4.1.2.1 Master: Communication Error

Master Unit LED

Error Description
MS NS P
Green Red Light | Communication |- Slave disconnected from the network
Light ON | Blinking | error (Remote I/O communication error)

- Slave not added to the network
(Scan list collation error)

- Communications power supply OFF
(Error detection after the communication

establishment)
Slave: Not Operating
MS NS
Master LED Condition Green Light ON | Red Light Blinking
Absent Slave LED Condition Light OFF Light OFF
¢ Process Flowchart
Check
O No Problem Is power supplied to slaves? No Supply power.
Yes l
No

Is MS LED light ON?

A

Yes

Normal communication?

Yes

v
[ See other errors. ]

A\ 4

Replace the unit.
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4. Troubleshooting (DeviceNet)

+ Causes of Error

Possible Cause Examination Method Countermeasure
O Slave power Measure the power voltage of the Supply power to the
OFF slaves. (It should be within the range | slave.

of sufficient voltage for the slave

operation.)

NOTE: For slaves operating with
communications power
supply, measure voltage at the
DeviceNet connector.

O Broken unit Slave unit replacement Replace the broken
slave unit with a
new one.

Slave: Communication Error Detection / Busoff Detection / Not-added

MS NS
Master LED Condition Green Light ON | Red Light Blinking

(1) Absent Slave LED Condition

. . Green Light ON | Red Light Blinking
(Communication error detection)

(2) Absent Slave LED Condition

G Light ON Red Light ON
(Busoff detection) reen Lig ed Lig

(3) Absent Slave LED Condition

G Light ON Light OFF
(Slave not added to the network) reen L8 '8
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4. Troubleshooting (DeviceNet)

¢ Process Flowchart

Check

Check the following:
= Unconnected terminating resistor

<Unconnected or loose connector/signal wire
- Cable disconnection

Problem exists. (Fix it.)

See 4.1.3.1 and 4.1.3.2.

O No Problem

No problem

Measure voltage of Problem exits. (Fix it.)

LI No Problem communications power supply.

\4

No problem

The problem is fixed.

O No Change Replace the trouble unit.

\ 4

No change

The problem is fixed.

Replace moving cable

0 No Change (Replace deteriorated cable).

\4

No change

The problem is fixed.
Check for noise influence.

O No Change

\ 4

See 4.1.3.3.

No change

O The trouble unit is not found.

Rarel . .
y Does an error occur immediately?

Immediately

Divide the network and The unitis found.

find the trouble unit.

The unit is not found. Replace the unit.

A 4
<

Normal Communication?

v
W Analyze the network with NetMeter. v
W Consult the DeviceNet manufacturer. ( Finish )
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4. Troubleshooting (DeviceNet)

+ Causes of Error

O Disconnected
connector

O Disconnected signal
wire

between signal wires with
communications power
supply OFF.
— Normal: 50 to 70 Q
® Measuring point:
Connection of the trouble
unit
® For details, refer to the
section 4.1.3.1 Connection
Problem.

Possible Cause Examination Method Countermeasure
O Disconnected (1) Check that terminating Fix the problem.

terminating resistors are connected to

resistors both ends of the network. | How to find the trouble
O Cable disconnection | (2) Measure resistance point:

Remove the terminating
resistor on one end of the
network. The trouble point
is where resistance changes
from 120 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal

wires should be firmly

connected.

® Checkpoint: all nodes and all
branch taps

® For details, refer to the
section 4.1.3.2 Loose
Connector and Signal Wire.

Connect the connectors and
signal wires again.

(external cause)

the following paths (1) to (3).
(1) Noise via DRAIN (FG)
(2) Induced noise via
communication cable
(3) Communications power
supply
— For details, refer to the
section 4.1.3.3 Noise
Intrusion.

O Voltage drop of Measure voltage of Check the voltage of the
communications communications power supply | power supply.
power supply at the unit with a trouble. Calculate the current
— Normal: 11V or more capacity of the cable and
between V+ and V- add more communications
® [f the voltage is 11 to 14 V, | power supplies.
the unit is a possible cause.
Fix the problem on the unit.
O Noise Check the noise intrusion via Take countermeasures

against noise.

O Broken unit

Replace the broken unit with a

new one.

— Verify whether the problem
is fixed.

Replace the unit with a new
one.

® No cause is
identified.

Identify the trouble point by

dividing the network.

— For details, refer to the
section 4.1.3.4 Broken Unit
Examination.

272
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4. Troubleshooting (DeviceNet)

4.1.2.2 Master: Busoff Detection

Master Unit LED

Error Description
MS NS P
Green Red Busoff detection Communication stopped due to critical
Light ON | Light ON error.

Duplicate MAC ID | The MAC ID configuration was
duplicated. (This error occurs only

during unit start-up)
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4. Troubleshooting (DeviceNet)

¢ Process Flowchart

Check

heck the following:
~Unconnected terminating resisto Problem exists. (Fix it.)
O No Problem - Unconnected or loose connector/signal wire
- Cable disconnection

See 4.1.3.1 and 4.1.3.2.

No problem

Measure voltage of Problem exits. (Fix it.)
0 No Problem communications power supply.

A\ 4

No problem

The problem is fixed.

A\ 4

O No Change Replace the master unit.

No change

Replace moving cable The problem is fixed.

U No Change (Replace deteriorated cable).

\ 4

No change

The problem is fixed.

Check for noise influence.

A\ 4

O No Change
See 4.1.3.3.

No change

[ The trouble unit is not found.

Rarel . .
y Does an error occur immediately?

Immediately

The unit is found.

Divide the network and
find the trouble unit.

The unit is not found. Replace the unit.

A 4
<

Normal Communication?

A

v
W Analyze the network with NetMeter. v
B Consult the DeviceNet manufacturer. ( Finish )
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4. Troubleshooting (DeviceNet)

+ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Disconnected
terminating
resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected signal
wire

(1) Check that terminating
resistors are connected to
both ends of the network.

(2) Measure resistance between
signal wires with
communications power
supply OFF.

— Normal: 50 to 70 Q

® Measuring point: Connection

of the problem unit

® For details, refer to the section

4.1.3.1 Connection Problem.

Fix the problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network. The trouble
point is where resistance
changes from 120 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal
wires should be firmly
connected.

® Checkpoint: all nodes and all
branch taps

® For details, refer to the section
4.1.3.2 Loose Connector and
Signal Wire.

Connect the connectors
and signal wires again.

(external cause)

following paths (1) to (3).
(1) Noise via DRAIN (FG)
(2) Induced noise via
communication cable
(3) Communications power
supply
— For details, refer to the
section 4.1.3.3 Noise
Intrusion.

O Voltage drop of Measure voltage of Check the voltage of the
communications communications power supply at | power supply.
power supply the trouble unit. Calculate the current
— Normal: 11V or more capacity of the cable and
between V+ and V- add more communications
® [f the voltage is 11 to 14 V, power supplies.
the unit is a possible cause.
Fix the problem on the unit.
O Noise Check the noise intrusion via the | Take countermeasures

against noise.

O Broken unit

Replace the broken unit with a

new one.

— Verify whether the problem is
fixed.

Replace the unit with a
new one.

® No cause is
identified.

Identify the trouble point by

dividing the network.

— For details, refer to the
section 4.1.3.4 Broken Unit
Examination.
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4. Troubleshooting (DeviceNet)

4.1.2.3 Master: Unestablished Communication

Master Unit LED
MS NS

Error

Description

Light ON | OFF Unestablished No slave

communication

Green Light Master Communications power supply OFF

¢ Process Flowchart

Check

O No Problem

Measure voltage of Problem exists. (Fix it.)

communications power supply
at the master unit.

No problem

Check the following:
- Unconnected terminating resistor

Problem exists. (Fix it.)

[

0 No Problem = Unconnected or loose connector/signal wire

- Cable disconnection

No problem

See 4.1.3.1and 4.1.3.2.

Problem exists. (Fix it.)

O No Problem Check that power is supplied to all slaves.

No problem

O No Problem Check for master unit configuration.

Problem exists. (Fix it.)

\4

No problem

v

Replace the master unit.
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4. Troubleshooting (DeviceNet)

+ Causes of Error

Fieldbus I/O Rev.22

Possible Cause Examination Method Countermeasure
O Voltage drop of Measure voltage of Check voltage of the
communications communications power supply at | power supply.
power supply the master unit.
— Normal: 11V or more
between V+ and V-
® [f the voltage is 11 to 14V,
the master unit is a possible
cause. Fix the problem on it.
O Disconnected (1) Check that terminating Fix the problem.

terminating
resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected
signal wire

resistors are connected to
both ends of the network.
(2) Measure resistance between
signal wires with
communications power
supply OFF.
— Normal: 50 to 70Q
® Measuring point: Connection
of the master
® For details, refer to the section
4.1.3.1 Connection Problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network. The trouble
point is where resistance
changes from 120 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal
wires should be firmly
connected.

® Checkpoint: Between the
master and its slaves

® For details, refer to the section
4.1.3.2 Loose Connector and
Signal Wire.

Connect the connectors
and signal wires again.

O All slaves power
OFF

Measure the power voltage of the
slaves. (It should be within the
range of sufficient voltage for
slave operation.)

Supply power to the
slaves.

O Master unit
configuration

(1) Start applicomlO Console
application and check that the

configuration has no
difference with the network
condition.

(2) Check that the configuration
data were written in flash.
® For details, refer to the section
4.1.3.6 EPSON RC+ Master
Configuration.

Change the configuration.
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4. Troubleshooting (DeviceNet)

278

4.1.2.4 Master: Configuration Error

Master Unit LED

MS NS Error Description
Red No Configuration error |- Slave disconnected from the network
Light Matter Slave error (Remote I/O communication error)
Blinking detection - Slave not added to the network

(Scan list collation error)
- Duplicate MAC ID: The MAC ID
configuration was duplicated.
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4. Troubleshooting (DeviceNet)

¢ Process Flowchart

Check

Check for master unit
0 No Problem

No problem

heck the following:
= Unconnected terminating resistor

[0 No Problem b C
- Cable disconnection

No problem

Measure voltage of

O No Problem communications power supply.

No problem

O No Change Replace moving cable

(Replace deteriorated cable).

No change

[ No Change Check for noise influence.

No change

O No Change Replace the master unit.

o No change
O The trouble unit is not found.

Rarel

Does an error occur immediately?

Immediately

Divide the network and
find the trouble unit.

>

configuration (scan list configuration).

= Unconnected or loose connector/signal wire

The unit is not found.

The problem is fixed.

Problem exists. (Fix it.)

A\ 4

See 4.1.3.1and 4.1.3.2.

Problem exists. (Fix it.)

A\ 4

The problem is fixed.

A\ 4

The problem is fixed.

A\ 4

See 4.1.3.3.

The problem is fixed.

A\ 4

The unit is found.

Replace the unit.

v

Yes
Normal Communication?

\4

B Analyze the network with NetMeter.
B Consult the DeviceNet manufacturer.

Fieldbus I/O Rev.22
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280

+ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Master unit
configuration

(1) Start applicomIO Console
application and check that the
configuration has no difference
with the network condition.

(2) Check that the configuration data
were written in flash.

(3) Check that the network load is
within allowable range.

® For details, refer to the section

4.1.3.6 EPSON RC+ Master
Configuration.

Change the configuration.

O Disconnected
terminating
resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected
signal wire

(1) Check that terminating resistors
are connected to both ends of the
network.

(2) Measure resistance between signal
wires with communications power
supply OFF.

— Normal: 50 to 70Q

® Measuring point: Connection of the

trouble unit

® For details, refer to the section

4.1.3.1 Connection Problem.

Fix the problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network. The trouble point
is where resistance
changes from 120 Q.

O Loose connector
O Loose signal
wire

Check for the connection of connectors

and signal wires.

— The connectors and signal wires
should be firmly connected.

® Checkpoint: all nodes and all branch
taps

® For details, refer to the section
4.1.3.2 Loose Connector and Signal
Wire.

Connect the connectors
and signal wires again.

O Voltage drop of

Measure voltage of communications

Check the voltage of the

communications | power supply at the unit with a trouble. | power supply.
power supply — Normal: 11V or more between V+ | Calculate the  current
and V- capacity of the cable and
® [f the voltage is 11 to 14 V, the unit | add more communications
is a possible cause. Fix the problem | power supplies.
on the unit.
O Noise Check the noise intrusion via the | Take countermeasures

(external cause)

following paths (1) to (3).
(1) Noise via DRAIN (FG)
(2) Induced noise via communication
cable
(3) Communications power supply
— For details, refer to the section
4.1.3.3 Noise Intrusion.

against noise.

O Broken unit

Replace the broken unit with a new
one.
— Verify whether the problem is fixed.

Replace the unit with a
new one.

® No cause is
identified.

Identify the trouble point by dividing

the network.

— For details, refer to the section
4.1.3.4 Broken Unit Examination.
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4. Troubleshooting (DeviceNet)

4.1.2.5 Absent Slave

Master Unit LED Error Description
MS NS
Light Green - No slave (Error detection before
OFF Light Absent slave communication establishment)
Blinking - Communications power supply OFF

¢ Process Flowchart

Check

Measure voltage of
communications power supply

[0 No Problem

Problem exists. (Fix it.)

at the master unit.

No problem

Check the following:
- Unconnected terminating resistor

Problem exists. (Fix it.)

0 No Problem - Unconnected or loose connector/signal wire

- Cable disconnection

No problem

\ 4

See 4.1.3.1 and 4.1.3.2.

Problem exists. (Fix it.)

O No Problem

Check that power is supplied to all slaves.

No problem

\4

Problem exists. (Fix it.)

0 No Problem

Check for master unit configuration.

No problem

\ 4

Replace the master unit.

Fieldbus I/O Rev.22
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‘ Finish ’
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+ Causes of Error

Possible Cause Examination Method Countermeasure
O Voltage drop of Measure voltage of Check voltage of the
communications communications power supply at | power supply.
power supply the master unit.
— Normal: 11V or more between
V+ and V-
® [f the voltage is 11 to 14 V, the
unit is a possible cause. Fix the
problem on the unit.
O Disconnected (1) Check that terminating Fix the problem.

terminating
resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected
signal wire

resistors are connected to
both ends of the network.
(2) Measure resistance between
signal wires with
communications power
supply OFF.
— Normal: 50 to 70 Q
® Measuring point: Connection
of the master
® For details, refer to the section
4.1.3.1 Connection Problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network. The trouble point
is where resistance changes
from 120 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal
wires should be firmly
connected.

® Checkpoint: Between the
master and its slaves

® For details, refer to the section
4.1.3.2 Loose Connector and
Signal Wire.

Connect the connectors
and signal wires again.

O All slaves power
OFF

Measure the power voltage of the
slaves.

(It should be within the range of
sufficient voltage for the slave
operation.)

Supply power to the slaves.

O Master unit
configuration

(1) Start applicomlO Console
application and check that the

configuration has no
difference with the network
condition.

(2) Check that the configuration
data were written in flash.
® For details, refer to the section
4.1.3.6 EPSON RC+ Master
Configuration.

Change the configuration.
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4. Troubleshooting (DeviceNet)

4.1.2.6 Uninitialized Network

Master Unit LED

MS NS Error

Description

Light OFF | Light OFF
Absent slave

Uninitialized network

- Master unit start-up error

- No slave (Error detection before
communication establishment)

- Communications power supply
OFF

¢ Process Flowchart

Check

O No Problem

O No Problem

[0 No Problem

[0 No Problem

Measure voltage of
communications power supply
at the master unit.

No problem

Check the following:
- Unconnected terminating resistor
- Unconnected or loose connector/signal wire
- Cable disconnection

No problem

Check that power is supplied to all slaves.

No problem

Check for master unit configuration.

No problem

\4

Replace the master unit.

Fieldbus I/O Rev.22

Problem exists. (Fix it.)

Problem exists. (Fix it.)

\ 4

See 4.1.3.1and 4.1.3.2.

Problem exists. (Fix it.)

\ 4

Problem exists. (Fix it.)

\ 4

A\ 4

‘ Finish ’
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284

+ Causes of Error

Possible Cause Examination Method Countermeasure
O Voltage drop of Measure voltage of Check voltage of the
communications communications power supply at | power supply.
power supply the master unit.
— Normal: 11V or more
between V+ and V-
® [f the voltage is 11 to 14V,
the master unit is a possible
cause. Fix the problem on it.
O Disconnected (1) Check that terminating Fix the problem.

terminating resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected signal
wire

resistors are connected to
both ends of the network.
(2) Measure resistance between
signal wires with
communications power
supply OFF.
— Normal: 50 to 70 Q
® Measuring point: Connection
of the master
® For details, refer to the section
4.1.3.1 Connection Problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network. The trouble
point is where resistance
changes from 120 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal
wires should be firmly
connected.

® Checkpoint: Between the
master and its slaves

® For details, refer to the section
4.1.3.2 Loose Connector and
Signal Wire.

Connect the connectors
and signal wires again.

O All slaves power
OFF

Measure the power voltage of the
slaves.

(It should be within the range of
sufficient voltage for slave
operation.)

Supply power to the
slaves.

O Master unit
configuration

(1) Start applicomlO Console
application and check that
the configuration has no
difference with the network
condition.

(2) Check that the configuration
data were written in flash.

® For details, refer to the section

4.1.3.6 EPSON RC+ Master
Configuration.

Change the configuration.
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4. Troubleshooting (DeviceNet)

4.1.3 Procedures for Examining Possible Causes

4.1.3.1 Connection Problem (Disconnected Terminating Resistors, Cable
Disconnection, Disconnected Connector, and Disconnected Signal Wire)
1. Ensure that two terminating resistors are connected to both ends of the network.
2. Turn OFF the communications power supply.

3. Measure resistance between CAN_H and CAN_L wires of the absent slave using the

tester.
Tester
@ Measure resistance between signal wires with tester.
Q
—
White (CAN H) Blue (CAN L)
r®%®£®7
LNIE
Resistance Determination
0Q Short circuit
Under 50 Q Three or more terminating resistors on one network
50to 70 Q Normal
70 to 120 Q Error (cable disconnection or disconnected signal wire on the
trunk line)
Over 120 Q Error (cable disconnection or disconnected signal wire on drop
line or trunk line — Both CAN_H and CAN L)

4. How to find the trouble point:

- Remove the terminating resistor on one end of the network.
(The resistance at the point where the terminating resistor is connected is 120 Q.)

- Measure resistance at branch taps of all units.
- The trouble point is where resistance changes from 120 Q.

- After finding the trouble point, verify the connector and cable conditions.
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¢ Process Flowchart

[Check for cable laying. ]

P
<

Y

Check that
terminating resistors
are connected.

Problem exists.
(Add terminating resistors.)

Turn OFF communications power supply.

y

easure resistance
with tester.
50t0 70 Q

l Normal

See 4.1.3.2.

Out of 50 to 70 Q (Error)

No
Resistance: over 70 Q

¢ Yes

Remove one terminating
resistor on either side.

esistance: under 50 Q

10 to 50Q

»
>

X Check for connection

with terminating resistors

and branch taps.

(1) Three or more
terminating resistors

(2) Wrong terminating
resistors, etc.

Measure
resistance at
connectors and
branch taps with
tester.

Approx.
120 Q

[Find the trouble point.]

(1) Unconnected or loose connector
(2) Cable disconnection, etc.

286

Under 10 Q

Check for short

circuit between
signal wires.

Short circuit
between signal
wires
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4. Troubleshooting (DeviceNet)

4.1.3.2 Loose Connector and Signal Wire
Check for the connections of the following parts on the connector and cable.

1. Crimping Terminal

o \:Crlmplng Terminal

2.

3. Connection of the connector and the unit (T-branch tap)

Connector on the node
(mask) side Connector on the Connector on
T-branch side the cable side

Mounting
Male Female  hole

_A___Z/\I\‘/IyFemale

Thin cable Em m— Thin cable

Cable with M12
Cable with M12 * micro-size shielded
micro-size shielded » connector (at one
connector (at one e end or both ends)
end or both ends)
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4.1.3.3 Noise Intrusion

Verify how an error occurrence condition changes while taking the following
countermeasures.

¢ Ground of FG (DRAIN) wire

Normal Grounding: Ground the DeviceNet network at only one point.

Power Supply Tap
V+— —V+
CAN H— — CAN H
Shield (S) — | Shield (S) :
CAN L — L CANL DeviceNet cable
V- — V-
oo
V+|V-| S
V+ V-FG ]—_

Ground 100 Q or less.

Communications
power supply
24V DC

Countermeasure 1: Disconnect the wire between V- and FG.

Disconnect the wire between V- and FG when you cannot ground the FG wire.

Power Supply Tap
V+ — —V+
CAN H— —CAN H
Shield (S)— — Shield (S) ;
CAN L. — L CANL DeviceNet cable
V- — L V-
BEeK:)
V+|V-| S

L — Disconnect here.
V+ V-FG 17
Ground 100 Q or less.

Communications
Power Supply
24V DC
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4. Troubleshooting (DeviceNet)

Countermeasure 2: Disconnect the shield wire to isolate it from the ground.

When noise intrudes the ground line due to a noise source such as an inverter installed
near the communications power supply, disconnect the shield wire of the
communication cable and isolate it from the ground to restrain noise intrusion.

Power Supply Tap
V+ — —V+
CAN H— —CAN H
Shield (S) — — Shield (S) ;
CAN L — L CANL DeviceNet cable
V- — L V-
o
V+|V-| S
| _—7Disconnect here.
x
V+V-FG —

Ground 100 Q or less.

Communications
Power Supply
24V DC

¢ Induced noise via communication cable
Separate the DeviceNet signal wire from the other wires (especially power wires).

* Separate the signal wire from the power wires 300 mm or more.

Light electrical cable
Communication cable

Suspended ducts Floor ducts

Signal wire
PLC input/output wire

300 mm
or more
PLC power wire E—
Control circuit wire I Conduit ( Signal wire .
300 mm PLC input/output wire
Power cable or more O, @ (2) Power wire

. COOOOO00
Power wire A

During site inspection, bypass the wire that is possibly affected by induced noise with
other cables and then lay the cables. Establish the communication under no induced
noise condition and verify whether an error occurs.
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4. Troubleshooting (DeviceNet)

¢ Communications Power Supply

When sharing the communications power supply with I/O devices, provide power
sources separately.

Separating power source prevents noise caused by I/O device operations from affecting
communication.

Communications
Power Supply 24V Power Supply Tap
+ <

iy

X
Disconnect I/O devices from the communications power supply.

[OYOIo)
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4. Troubleshooting (DeviceNet)

4.1.3.4 Broken Unit Examination (Dividing Network Examination)

When you cannot quickly find the trouble point due to a broken unit, connection failure
including loose connector, or cable partial disconnection, divide the network to find the
trouble point. Verify how error occurrence conditions change while taking the following

countermeasures.

How to Examine
Divide the network to find which node is the cause of the problem.

Verify that a master can establish communications with the slaves even though one slave
is separated from the network.

After finding the problem node, check the cables connected to it and replace the unit.

How to Divide

To divide the network, follow either procedure described below depending on the cable
layout.

1. Separating each block from the network
Divide the network by block and check each block.

1. Ensure that the master has no problem by connecting it to its slaves one by one.
(MS/NS: green light ON)

2. Divide the network in the middle of it and check for the communication
condition. (MS/NS: green light ON)

Normal: The trouble point is on the other half of the network.
Error: The trouble point is on the current half of the network.
(Continue dividing the network further to distinguish error part from normal

part.)

3. Check for communication on the block to specify the trouble point.

Connect the terminating resistor to the branch
taps one by one to specify which device is the

Master ’ PLC limit of the normal communications.
‘ | | | | K | [ ] Ferminating
Branch Tapl:l BranChTap| ‘ ‘ | ‘ ‘ | | ‘ | ‘ ‘
D Slave || Slave || Slave || Slave
Communications
Power Supply

Terminating Resistor
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4. Troubleshooting (DeviceNet)

2. Separate each slave from the network
Check for each slave. The trouble point is where error condition changes into normal
condition.

Master ‘ PLC

‘ | Terminating

| | | | ] | Resistor
Branch Tap| | BranchTap| | | | [ | [ |

\ \ X X

DJ Slave || Slave | |

Communications Slave || Slave

Power Supply []Terminating / /

Resistor Second  First

Separate slaves one by one from
the network.

4.1.3.5 Network Configuration and Specifications

1. Maximum Network Length and Drop Line Length
Check that the cables used on the network meet the following specifications.

Max. Network | Drop Line | Total Drop

Type Baud Rate Length Length Line Length
500 kbps 100 m 39m
Thick Cable 250 kbps 250 m 78 m
125 kbps 500 m 6m 156 m
500 kbps 100 m 39m
Thin Cable 250 kbps 100 m 78 m
125 kbps 100 m 156 m

2. Terminating Resistor
Ensure that two terminating resistors are connected to both ends of the network
(trunk line). The terminating resistor should be 121 Q 1/4 W.

3. Cable and Branch Tap
The cables and branch taps should meet the DeviceNet specifications.

4. Communications Power Supply

The communications power supply should be dedicated to DeviceNet.
Do not share the communications power supply with I/O devices. *

* Noise due to load on/off may affect DeviceNet communications via the
communications power supply.
(The noise causes remote I/O communication error, Busoff detection, and broken
unit.)
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4. Troubleshooting (DeviceNet)

4.1.3.6 EPSON RC+ Master Configuration

For details of EPSON RC+ master configuration, refer to the section 2.1.3 Installing
DeviceNet Master Board manufactured by molex.

The following section describes the procedure for verifying the scanner board condition
with applicomlO Console application.

Verifying applicomlO Console application condition

The status bar at the bottom of the window shows the applicomlO Console application
status. The status bar varies as shown below:

Character

: The address number of the scanner board is indicated with
characters. When the character “F” appears, the flash memory on
the board initialized the scanner board.

Background color : The background color indicates the scanner board status.

For details, refer to the table below.

Background

Character Status

Gray

Black Access to scanner board was failed.

After that, the status bar will not be renewed
automatically. To renew the status bar, right-click the
status bar and select Refresh.

Magenta

Black The scanner board was initialized with an earlier
version applicomlO Console application.

It is recommended that the scanner board be written
into the flash memory (reinitializing the scanner board)
again with the current version applicomIO Console
application.

Red

Black The scanner board was not initialized.
Initialize the scanner board to use it.

Yellow

Black The scanner board was partially initialized.
This status happens only during network detection and
on-line actions.

Dark green

White Although the scanner board was initialized, it is
different than the currently opened configuration.
(Different version, etc.)

It is recommended that the scanner board be written
into the flash memory (reinitializing the scanner board)
again with the current version applicomIO Console
application.

This status happens only during network detection, on-
line actions, and diagnostic.

Green

Black The scanner board was initialized properly and it is no
different with the currently opened configuration.

This status happens only during network detection, on-
line actions, and diagnostics.

Fieldbus I/O Rev.22
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294

Verifying the DeviceNet network condition

The applicomlIO Console application has a network diagnostic function (Diagnostic). The
procedure for using the Diagnostic is described below.

1. Open the Diagnostic window, click the magnifying grass icon, and select the
“Channel” on the device tree in the left side of the window.
The window changes as shown below.
_ = Diagnostic Board : 1 =a]x|
Diagnostic 7
v
~ Channel Inf:
m Board 1 POI_DWAID
E ..... ) Rx IU— Bytes|o Frames/s
. Tx |7— Buytes |0 Frames/s
Equiprnent M*:2 OverBun- I_U
E quipment M°:3 0 Errars : |_1 “Wwarning Lesel
Bus OFf : I_U
Baud rate 500 KBit/s
Bus Load
100 %
fa : [ oonx
Current : Im B0 %
Wi : [ ooz
0%
Fieset Counters
CAN I DeviceMet [zcanner]
app“'lzr?trgrnational
The [CAN] and [DeviceNet (scanner)] tabs appear on the data display in the right
side of the window.
The [CAN] Controller status of the scanner board is displayed on the CAN
Controller.
Rx : Number of receive data bytes and frames
Tx : Number of send data bytes and frames
OverRun : Number of communication overrun errors detected by CAN Controller
Errors : Number of communication errors detected by CAN Controller
Bus Off : Number of Busoff detections
Baud Rate : Baud rate
Bus Load :Load on the bus (maximum, minimum, current)
NOTE

Use DeviceNet so that the load on a bus is under 60% of the maximum load.
When the load exceeds 60%, the DeviceNet network communication will be
unstable. (For example, more communication errors)

For the procedure for master configuration, refer to respective master device
manuals. For EPSON RC+ master configuration, refer to the section 2./7.3
Installing DeviceNet Master Board manufactured by molex.
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4. Troubleshooting (DeviceNet)

2. Select the [DeviceNet (scanner)] tab. The window changes as shown below.

=lolx|

~Channel Inf

MAL D |0

: = ~LED

-- Equipment N':2 7 hodule/Metwark
= Difine !
e Equipment H*:3

. 710

[Scanner no active |

applicomP Status :

[FE=ne synchronous on bus

| DeviceNet
EEN [scanner]

ﬂ?&@mational
MAC ID : MAC ID specified for the scanner board
Module/NetWork LED : Network Status (NS) LED status
10 LED : Module Status (MS) LED status
applicomR Status : Scanner board status

The scanner board status is shown in the “Code No. => Comment” form. The table
below shows the code numbers.

Status Code
General | Protocol

0

Descriptions

No fault detected.

The function was performed correctly.

Inaccessible data.

4 Additional information:

The remote device is in error. Check its status.

The parameters passed to the functions are not
correct (eg: Number of requested variables too large)
Response time-out error.

Additional information:

The device does not respond. Check the device
status and the wiring.

The DeviceNet master has no device to be scanned in
the configuration.

Physical defect on the line.

Additional information:

No +24V power supply was detected.

The CAN component of the applicomlO® interface
is "Bus Off".

Check the network wiring and Baud Rate.

Device not configured.

Define the device configuration with the

36 applicomlO® Console and re-initiate the
initialization of the applicomlO® product by running
the PcInitlO

32

33

34
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Status Code
General | Protocol

Descriptions

Non-resident dialogue software.

Additional information:

Initialize the applicomlO® interface before use by
running the PclnitlO

Targeted applicomlO® card invalid or incorrectly
initialized by the function IO Init

45

47

Synchronization problem on the line.

Additional information:

The DeviceNet master is “off line” (power supply
not detected or the CAN component of the
applicomlO® is “Bus Off”)

Check the network wiring and Baud Rate.
Response time-out exceeded.

Additional information:

55 The device accepted the connection but did not
respond the request.

Check the device status.

Connection denied.

Additional information:

Connection to the DeviceNet master is in progress
or refused by the device.

Connection finished.

Additional information:

70 Duplication of MAC ID detected on the DeviceNet
network.

Modify the MAC ID of the DeviceNet master.
Profile incompatible.

Additional information:

The device does not match the configuration.
Check the device identity and the connection sizes.
Indicates that a communication error has been
encountered on serial Port.

66 Not enough applicomlO® interface memory.

93 Driver cannot be accessed.

99 Indicates that applicomlO® solution is already
running.

Indicates that the local input buffer was not

255 updated beforehand by the function

10 Refreshlnput.

53

65

79

63
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When you click <I/O> icon on the upper left of the window, the window changes as
shown below.

Diagnostic

Pl ® |

—Channel Inf b
“ Board 1 PCI_DVNID 4 5 B 7

[=] @1 Charnel 0: j
H |
Equipment N*:2
Equipment N*:3

(-

=
I~
» 0
=
&

j
.
.
.
.
.

=
O&
]
8~
ra
I
ra
[

ra
&
]
P}
ra
@
ra
o
w
=
s

=
5

D]
B0
=
&
.
5
-
-

3
=
3

@ s s Im 0ROz To o
Do Os OR Om Op 02 Jwe O
& #
o3 -]
SO ]
= ]
a3 &
b} ]

<& Previous Meut »»

applicom———
= eratona

=

Each slave device status is shown in the right side of the window.

A green circle indicates that the communication of the corresponding device is normal,
and a red circle indicates that there is a communication error.

A gray circle indicates that the corresponding device does not exist.

When you select [Equipment] on the device tree in the left side of the window, the
window changes as shown below.

=0l

Diagnostic

Pl Y : |

~ Equil F
“ Board 1 PCI_DYNIO et g e

E@{ Channel 0: DEVICENET

H =
Equipment N*:2
Equipment N*:3

Output Mapping [ in Byte ] :
1

Selected Dutput Value :

[~ Hex IU wiite |
Input Lenght [Bytes) : |2
Output Lenght [Bytes) : |1

applicomP Status :

Mo synchronous on bus

applicom———
—_ﬂ?r?ternaﬂl

e

The input and output statuses of the selected device are shown in the right side of the
window.

If you want to change output data, click the byte number you want to change in
[Output Mapping]. Then, enter a value in [Selected Output Value:]-[ Write] and click
the <Write> button.
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4. Troubleshooting (PROFIBUS DP)

4.2 PROFIBUS DP Troubleshooting

Exclusion

Every system has its special environment, conditions, specifications, and usages. This
guide is provided as a general reference for troubleshooting a PROFIBUS DP network.
Every effort has been made to ensure the information is accurate. However, we do not
guarantee the complete accuracy of the information and thus we decline any liability for
damages or costs incurred by the use of this troubleshooting.

Before examining a problem on the network, please ensure that your established
PROFIBUS DP system satisfies network specifications. (Refer to this troubleshooting and
the section 2.2.2 PROFIBUS DP Network Construction.)

Tools
Prepare the following tools for troubleshooting.
Philips screwdriver
Flat-blade screwdriver

Tester

4.2.1 Examining a Problem

4.2.1.1 Scanner Board Diagnostic LEDs

The PROFIBUS DP board used with EPSON RC+ has two status display LEDs. The
layout of the LEDs is shown in the following figure.

PCU-DPIO
4-pin Terminal .
O<_(D WatchdoghPort _)> Jumper for Board Address Setting
0 not use this port. JP1
O0O<¢—status Display LED (2) —> D
<—— PROFIBUS-DP Port —>
JP1
o [Cl[Cfo
LED (2) 5 [
LOS (Unused) 1 LN
OO0
RJ45 Connector
$— (Unused) —> cocC1C2

H |

The Communication Status LED is on the left and the Physical Error LED is on the right
seen from the rear panel.

The Communication Status LED is referred to as the ST LED (ST) in this section.

The Physical Error LED is referred to as the BF LED (BF) in this section.

298 Fieldbus I/O Rev.22



4. Troubleshooting (PROFIBUS DP)

4.2.1.2 Check Network Status

As a first step, check the current condition of the network. There are different
specifications of status display LED on a device in the PROFIBUS DP standard. This
section explains how to check the network status assuming that EPSON RC+ is configured
as a master or slave.

1. Master Status: BF/ST LEDs

LED Color Light Condition

BF (Physical error) OGreen [ORed | OON OBlinking O OFF

ST (Communication Status) | O Green O Red | OON OBlinking O OFF

2. Station Number of Absent Slaves
Absent slaves are disconnected from or not added to the network.

1. See the status flag regarding to the removal and addition if the master has status
information.

2. See the BF/ST LEDs of all slaves if the master has no status information.

3. Absent Slave Status: BF/ST LEDs

LED Color Light Condition

BF (Physical error) OGreen [ORed | OON 0OBlinking O OFF

ST (Communication Status) | O Green O Red | OON OBlinking 0O OFF

4. Physical Node Location of Absent Slave

Master PLC

N

erminating Resistor ON

[ N[\ ]

| Slave | | Slave | | Slave |

. | _sTerminating Resistor ON
_,-~~" Terminating / \ /\‘\
{ Resistor ON\/ )

Seo | Slave | [Slave | | Slave _|//’l

Start the examination from this block
when an error occurred here.

5. Error Occurrence Condition

O Immediate occurrence (high reproducibility)

O Rare occurrence (low reproducibility)
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4 2.2 Problems and Countermeasures

Master Unit LED o
Error Description [Reference]
BF ST
Light Green Normal - Normal condition
OFF Light communication
Blinking
Light Green Ready for - Normal condition
OFF Light ON | communication
Light Red Communication | LRefer to the section 4.2.2.1 Master
OFF Light error Communication Error.]
Blinking - Slave disconnected from the network
(Remote I/O communication error)
- Slave not added to the network (Scan
list collation error)
- Nonstandard wiring
- No or too many terminating resistors
- Noise intrusion
Light Red Data link layer [Refer to the section 4.2.2.2 Master: Data
OFF Light ON | error Link Layer Error.]
- Nonstandard wiring
- Noise intrusion
Light Light Uninitialized [Refer to the section 4.2.2.3 Master:
OFF OFF network Uninitialized Network.]
- Master unit power error
- Master unit configuration error
Red No Physical error [Refer to the section 4.2.2.4 Master:
Light ON | Matter Configuration Error.]
- Nonstandard wiring
- Signal wire connection failure
- Signal wire short circuit

300
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¢ Process Flowchart

I

Examining a !
trouble. '

1

See 4.2.1 Examining!
Details of Trouble. !

Master LED Absent Slave LED

BF: Red ON ! a
Other v

o
o
o
o
é BF: Red ON a
o
©
o

Fieldbus I/O Rev.22

See
4221.1.

See
4221.1.

See
4221.2.

See
4.2.2.1.3.

See
4221.4.

See
422.2.

See
4.2.2.3.

See
4224,
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4.2.2.1 Master: Communication Error

Master Unit LED o
Error Description
BF ST
Light Red Communication | - Slave disconnected from the network
OFF Light error (Remote I/O communication error)
Blinking - Slave not added to the network

(Scan list collation error)
- Nonstandard wiring

- No or too many terminating resistors
- Noise intrusion

Master/Slave: Communication Error

BF ST
Master LED Condition Light OFF Red Light Blinking
Absent Slave LED Condition Light OFF Green Light Blinking
(Communication error) Light OFF Red Light Blinking
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¢ Process Flowchart

Check

Check the following: . o
~Unconnected terminating resistor Problem exists. (Fix it.)
O No Problem = Unconnected or loose connector/signal wirg

- Cable disconnection See 4.2.3.1and 4.2.3.2.

No problem

Measure voltage of all Problem exists. (Fix it.)

0 No Problem slave power supplies.

\ 4

No problem

The problem is fixed.

\ 4

O No Change Replace the trouble unit.

No change

Replace moving cable. The problem is fixed.
O No Change (Replace deteriorated cable).

\ 4

¢ No change

The problem is fixed.

\ 4

O No Change Check for noise influence.

See 4.2.3.3.

No change

O The trouble unit is not found.

Does an error occur immediately?

Immediately

Divide the network and The unit is found.

find the trouble unit.

Replace the unit.

The unit is not found.

Y

v

Normal Communication?

A

v A\ 4

[Consult the PROFIBUS manufacturer.] ‘ Finish ’
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304

+ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Disconnected
terminating
resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected
signal wire

(1) Check that terminating
resistors are connected to
both ends of the network.

(2) Measure resistance between
signal wires with device
power supply OFF.

— Normal: 100 to 120 Q

® Measuring point: Connection

of the trouble unit

® For details, refer to the section

4.2.3.1 Connection Problem.

Fix the problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network.

The trouble point is where
resistance changes from
220 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal
wires should be firmly
connected.

® Checkpoint: all stations and all
branch taps

® For details, refer to the section
4.2.3.2 Loose Connector and
Signal Wire.

Connect the connectors and
signal wires again.

O Electrical surges of
device power

Measure voltage of the device
power supply at the trouble unit.

Check voltage of the device
power supply.

supply — It should be within the range
of sufficient voltage for device
operation.
O Noise Check the noise intrusion via the | Take countermeasures

(external cause)

following paths (1) to (3).

(1) Noise via shield

(2) Induced noise via

communication cable

(3) Device power supply

— For details, refer to the
section 4.2.3.3 Noise
Intrusion.

against noise.

O Broken unit

Replace the trouble unit with a

new one.

— Verify whether the problem is
fixed.

Replace the unit with a new
one.

® No cause is
identified.

Identify the trouble point by

dividing the network.

— For details, refer to the
section 4.2.3.4 Broken Unit
Examination.

Fieldbus I/O Rev.22



4. Troubleshooting (PROFIBUS DP)

Slave: Data Link Error

MS NS
Master LED Condition Light OFF Red Light Blinking
Absent Slave LED Condition . .
. Light OFF Red Light ON
(Data link error)

¢ Process Flowchart

Check

Check the following:
- Unconnected terminating resistor Problem exists. (Fix it.)
- Unconnected or loose connector/signal wire
- Cable disconnection

0 No Problem

See 4.2.3.1 and 4.2.3.2.

No problem

The problem is fixed.

Replace moving cable.

0 No Change (Replace deteriorated cable).

\ 4

No change

The problem is fixed.

O No Change Check for noise influence.

A\ 4

See 4.2.3.3.

No change

O The trouble unit is not found.

Does an error occur immediately?

Immediately

The unit is found.

Divide the network and
find the trouble unit.

Replace the unit.

The unit is not found.

Y

v

Normal Communication?

A

\ 4 \ 4

[Consult the PROFIBUS manufacturer.] ‘ Finish ’
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+ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Disconnected
terminating resistors

O Cable disconnection

O Disconnected
connector

O Disconnected signal
wire

(1) Check that terminating
resistors are connected to
both ends of the network.

(2) Measure resistance between
signal wires with device
power supply OFF.

— Normal: 100 to 120 Q

® Measuring point: Connection

of the trouble unit

® For details, refer to the section

4.2.3.1 Connection Problem.

Fix the problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network. The trouble
point is where resistance
changes from 220 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal

wires should be firmly

connected.

® Checkpoint: all stations and all
branch taps

® For details, refer to the section
4.2.3.2 Loose Connector and
Signal Wire.

Connect the connectors
and signal wires again.

O Noise
(external cause)

Check the noise intrusion via the

following paths (1) to (3).

(1) Noise via shield

(2) Induced noise via

communication cable

(3) Device power supply

— For details, refer to the
section 4.2.3.3 Noise
Intrusion.

Take countermeasures
against noise.

O Broken unit

Replace the trouble unit with a

new one.

— Verify whether the problem is
fixed.

Replace the unit with a
new one.

® No cause is
identified.

Identify the trouble point by

dividing the network.

— For details, refer to the
section 4.2.3.4 Broken Unit
Examination.
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Slave: Uninitialized Network

BF ST
Master LED Condition Light OFF Red Light Blinking
Absent Slave LED Condition . .
(Uninitialized Network) Light OFF Light OFF

¢ Process Flowchart

Check

0 No Problem

[ No Problem

O No Change

O No

Measure voltage of all Problem exists. (Fix it.)

slave power supplies.

No problem

Check the following:

~Unconnected terminating resistor Problem exists. (Fix it.)

Unconnected or loose connector/signal wire
- Cable disconnection

No problem

The problem is fixed.

Replace moving cable.

See 4.2.3.1 and 4.2.3.2.

\ 4

(Replace deteriorated cable).

¢ No change

Replace the unit.

Yes

\ 4

Normal Communication?

No

[Consult the PROFIBUS manufacturer.]

Fieldbus I/O Rev.22
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+ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Electrical surges of
device power

supply

Measure voltage of the device

power supply at the trouble

unit.

— It should be within the
range of sufficient voltage
for device operation.

Check voltage of the device
power supply.

O Disconnected
terminating
resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected signal
wire

(1) Check that terminating
resistors are connected to
both ends of the network.

(2) Measure resistance
between signal wires with
device power supply OFF.

— Normal: 100 to 120 Q

® Measuring point:

Connection of the trouble
unit

® For details, refer to the

section 4.2.3.1 Connection
Problem.

Fix the problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network.

The trouble point is where
resistance changes from 220
Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal
wires should be firmly
connected.

® Checkpoint: all stations and
all branch taps

® For details, refer to the
section 4.2.3.2 Loose
Connector and Signal Wire.

Connect the connectors and
signal wires again.

O Broken unit

Replace the trouble unit with a

new one.

— Verify whether the problem
is fixed.

Replace the unit with a new
one.
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Physical Error

BF ST
Master LED Condition Light OFF Red Light Blinking
Abser}t Slave LED Condition Red Light ON No Matter
(Physical error)

¢ Process Flowchart

Check
Measure voltage of all Problem exists. (Fix it.)
0 No Problem slave power supplies.
No problem
Replace the unit.
Yes
O No Normal Communication?

No

[Consult the PROFIBUS manufacturer.]

+ Causes of Error

A 4

Possible Cause Examination Method

Countermeasure

Measure voltage of the device

power supply at the trouble

unit.

—It should be within the range
of sufficient voltage for
device operation.

O Electrical surges of
device power supply

Check voltage of the device
power supply.

O Broken unit Replace the trouble unit with a
new one.
— Verify whether the problem

is fixed.

Replace the unit with a new
one.

Fieldbus I/O Rev.22
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4.2.2.2 Master: Data Link Layer Error

Master Unit LED Error Description
BF ST
Light Red Data link layer - Nonstandard wiring
OFF Light ON | error - Noise intrusion

¢ Process Flowchart

Check

Check the following:
- Unconnected terminating resistor Problem exists. (Fix it.)
- Unconnected or loose connector/signal wire
- Cable disconnection

0 No Problem
See 4.2.3.1 and 4.2.3.2.

No problem

Replace moving cable. The problem is fixed.

0 No Change (Replace deteriorated cable).

\ 4

No change

The problem is fixed.
Check for noise influence.

\ 4

O No Change
See 4.2.3.3.

No change

O The trouble unit is not found.

Rarel . .
y Does an error occur immediately?

Immediately

Divide the network and The unit is found.

find the trouble unit.

The unit is not found. Replace the unit.

\ 4

Normal Communication?

A

A\ 4 \ 4

[Consult the PROFIBUS manufacturer.] ‘ Finish ’
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+ Causes of Error

Possible Cause Examination Method Countermeasure
O Disconnected (1) Check that terminating Fix the problem.
terminating resistors are connected to
resistors both ends of the network. How to find the trouble
O Cable (2) Measure resistance between | point:
disconnection signal wires with device Remove the terminating
O Disconnected power supply OFF. resistor on one end of the
connector — Normal: 100 to 120 Q network.
O Disconnected ® Measuring point: Connection | The trouble point is where
signal wire of the trouble unit resistance changes from

® For details, refer to the section | 220 Q.
4.2.3.1 Connection Problem.

O Loose connector Check for the connection of Connect the connectors

O Loose signal wire connectors and signal wires. and signal wires again.

—The connectors and signal
wires should be firmly
connected.

® Checkpoint: all stations and all
branch taps

® For details, refer to the section
4.2.3.2 Loose Connector and
Signal Wire.

O Noise Check the noise intrusion via the | Take countermeasures
(external cause) following paths (1) to (3). against noise.

(1) Noise via shield

(2) Induced noise via

communication cable

(3) Device power supply

—For details, refer to the section
4.2.3.3 Noise Intrusion.

O Broken unit Replace the trouble unit with a Replace the unit with a

new one. new one.

— Verify whether the problem is
fixed.

® No cause is Identify the trouble point by
identified. dividing the network.

—For details, refer to the section
4.2.3.4 Broken Unit
Examination.
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4.2.2.3 Master: Uninitialized Network

Master Unit LED

Error Description
BE ST 0 escriptio
Light OFF | Light OFF | Uninitialized network | - Master unit power error
- Master unit configuration error

¢ Process Flowchart

Check
Measure voltage of all Problem exists. (Fix it.)
0 No Problem slave power supplies.
No problem
Problem exists. (Fix it.)
O No Problem Check for master device configuration.
No problem
Replace the master unit.
Yes
O No Normal Communication? >
No
v
[Consult the PROFIBUS manufacturer.] ‘ Finish ’
¢ Causes of Error
Possible Cause Examination Method Countermeasure
O Electrical surges | Measure voltage of the device Check voltage of the
of master device power supply at the master unit. | device power supply.
power supply — It should be within the range
of sufficient voltage for device
operation.
O Master device Check that the master device was | Check the master unit
configuration configured properly. configuration.
error — After changing the
configuration, verify whether
the problem is fixed.
O Broken master Replace the broken master unit Replace the master unit
unit with a new one. with a new one.
— Verify whether the problem is
fixed.
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4.2.2.4 Master: Configuration Error

Master Unit LED o
Error Description
BF ST
Red Light | No Physical error - Nonstandard wiring
ON Matter - Signal wire connection failure
- Signal wire short circuit

¢ Process Flowchart

Check

Check the following:
= Unconnected terminating resistor Problem exists. (Fix it.)
- Unconnected or loose connector/signal wire
- Cable disconnection

[0 No Problem
See 4.2.3.1and 4.2.3.2.

No problem

The problem is fixed.

Replace moving cable.
(Replace deteriorated cable).

O No Change

A 4

No change
[ The trouble unit is not found.

Rarely Does an error occur immediately?

Immediately

The unit is found.

Divide the network and
find the trouble unit.

The unit is not found. Replace the unit.

\4

v

Yes
Normal Communication?

\4 \4

[Consult the PROFIBUS manufacturer.] ‘ Finish ’
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314

+ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Disconnected
terminating resistors

O Cable disconnection

O Disconnected
connector

O Disconnected signal
wire

(1) Check that terminating
resistors are connected to both
ends of the network.

(2) Measure resistance between
signal wires with device power
supply OFF.

— Normal: 100 to 120 Q

® Measuring point: Connection of

the trouble unit

® For details, refer to the section

4.2.3.1 Connection Problem.

Fix the problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of
the network.

The trouble point is
where resistance
changes from 220 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

—The connectors and signal wires
should be firmly connected.

® Checkpoint: all stations and all
branch taps

® For details, refer to the section
4.2.3.2 Loose Connector and
Signal Wire.

Connect the connectors
and signal wires again.

O Broken unit

Replace the trouble unit with a new

one.

— Verify whether the problem is
fixed.

Replace the unit with a
new one.

® No cause is
identified.

Identify the trouble point by

dividing the network.

— For details, refer to the section
4.2.3.4 Broken Unit
Examination.
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4.2.3 Procedures for Examining Possible Causes

4.2.3.1 Connection Problem (Disconnected Terminating Resistors, Cable
Disconnection, Disconnected Connector, and Disconnected Signal Wire)

1. Ensure that two terminating resistors are connected to both ends of the network.

2. Turn OFF all device power supplies.

3. Measure resistance between Al and B1 wires of the absent slave using the tester.

Tester

'

Measure resistance between signal wires with tester.

Resistance Determination
0Q Short circuit
Under 100 Q Three or more terminating resistors on one network
100 to 120 Q Normal
Over 120 Q Error (cable disconnection, disconnected signal wire, one or
zero terminating resistor)

4. How to find the trouble point:

- Remove the terminating resistor on one end of the network.
(The resistance at the point where the terminating resistor is connected is 220 Q.)

- Measure resistance at branch taps of all units.
- The trouble point is where resistance changes from 220 Q.

- After finding the trouble point, verify the connector and cable conditions.
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¢ Process Flowchart

[Check for cable Iaying.]

P
<

Y

Check that
terminating resistors
are connected.

Problem exists.
(Add terminating resistors.)

¢ Normal

Turn OFF all units.

y

easure resistance
with tester.
100 to 120

Qut of 100 to 120 Q (Error)

Normal Resistance: over 120

Yes

See 4.2.3.2. Resistance: under 100
Remove one terminating
resistor on either side.

R 10to 100 ©

\ 4 .
Check for connection
of terminating resistors.

Approx. Measure
resistance at (1) Three or more

terminating resistors
(2) Wrong terminating
resistors, etc.

connectors
with tester.

[Find the trouble point.]

(1) Unconnected or loose connector
(2) Cable disconnection, etc.

316

Under 10 O

Check for short

circuit between
signal wires.

Short circuit
between signal
wires
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4.2.3.2 Loose Connector and Signal Wire

Check for the connections of the following parts on the connector and cable.

1. Connection of connector and signal wire

Small flat-blade screwdriver
with even thickness

4.2.3.3 Noise Intrusion

Verify how error occurrence condition changes while taking the following
countermeasures.

¢ Ground of FG wire

Normal Grounding: Peel the cable covering and ground the FG wire.

Peel the cable covering and
secure the cable with FG clamps.

Secure the clamps to the
intermediate plate of the board
with screws to ground the shield.

Turn ON the terminating resistor
at the end of the network.
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Countermeasure 1: Improve FG.

Peel the cable covering and
secure the cable with FG clamps.

le]
1 R
Isoelectric Line

Grounding Screw Gro-unding Screw

Slave Device Slave Device

Countermeasure 2: Disconnect the FG wire to isolate it from the ground.

When noise intrudes the ground line due to a noise source such as an inverter installed
near the grounding point, disconnect the shield wire of the signal cable and isolate it

from the ground to restrain noise intrusion.

Disconnect the grounding wire.

¢ Induced noise via communication cable
Separate the PROFIBUS DP signal wire from the other wires (especially power wires).
* Separate the signal wire from the power wires 300 mm or more.

Light electrical cable Suspended ducts Floor ducts

Signal wire
PLC input/output wire

300 mm
or more

PLC power wire

Control circuit wire Conduit (DSignal wire _
300 mm PLC input/output wire
o @
or more (2) Power wire

Power wire

During site inspection, bypass the wire that is possibly affected by induced noise with
other cables and then lay the cables. Establish the communication under no induced

noise condition and verify whether an error occurs.
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4.2.3.4 Broken Unit Examination (Dividing Network Examination)

When you cannot quickly find the trouble point due to broken unit, connection failure
including loose connector, or cable partial disconnection, divide the network to find the
trouble point. Verify how error occurrence conditions change while taking the following

countermeasures.

How to Examine
Divide the network to find which station is a cause of a trouble.

Verify that a master can establish communications with the slaves even though one slave
is separated from the network.

After finding the trouble station, check the cables connected to it and replace the unit.

How to Divide
Divide the network by block and check each block.

1. Ensure that the master has no problem by connecting it to its slaves one by one.
(BF/ST: light OFF/green light ON or blinking)

2. Divide the network in the middle of it and check for the communication
condition.
(BF/ST: light OFF/green light ON or blinking)
Normal: The trouble point is on the other half of the network.
Error: The trouble point is on the current half of the network.
(Continue dividing the half of the network further to distinguish error part from

normal part.)

3. Check for communication on the block to specify the trouble point.

Terminating Specify which station is the limit of

Master PLC pecify which station is the limit o
= Resistor ON the normal communications.

Terminating Terminatin

Resistor ON Resistor Ogl]\l
| Slave | | Slave | | Slave | | Slave | | Slave

Separate slaves from the network.
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4.2.3.5 Network Configuration and Specifications

1. Maximum Cable Length
Check that the cables used on the network meet the following specifications.

Baud Rates Max. Cable Length
12 Mbps 100 m
6 Mbps 100 m
3 Mbps 100 m
1500 kbps 200 m
500 kbps 400 m
187.5 kbps 1000 m
93.75 kbps 1200 m
19.2 kbps 1200 m
9.6 kbps 1200 m

2. Terminating Resistor
Ensure that two terminating resistors are connected to both ends of the network.
The terminating resistor should be connected as shown below.

VP (6)
390 Q

Dataline B { pvoimxp-p (3)
2200
DataLineA__f rynimxd-N (8)
390 O
DGND (5)
3. Cable
The cables should meet the PROFIBUS specifications.
Item Property
Impedance 135t0 165 Q
Capacity <30 pf/m
Loop resistance 110 Q/km
Wire diameter 0.64 mm
Core cross-section > (0.34mm?
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4.2.3.6 EPSON RC+ Master Configuration

For details of EPSON RC+ master configuration, refer to the section 2.2.3 Installing
PROFIBUS-DP Master Board Manufactured by molex.

The following section describes the procedure for verifying the scanner board condition

with the applicomlO Console application.

Verifying applicomlO Console application condition

The status bar at the bottom of the window shows the applicomlO Console application
status. The status bar varies as shown below:

Character

: The address number of the scanner board is indicated with
characters. When the character “F” appears, the flash memory on
the board initialized the scanner board.

Background color : The background color indicates the scanner board status.

For details, refer to the table below.

Background

Character Status

Gray

Black Access to scanner board was failed.

After that, the status bar will not be renewed
automatically. To renew the status bar, right-click
the status bar and select [Refresh].

Magenta

Black The scanner board was initialized with the earlier
version applicomlO Console application.

It is recommended that the scanner board be written
into the flash memory (reinitializing the scanner
board) again with the current version applicomlO
Console application.

Red

Black The scanner board was not initialized.
Initialize the scanner board to use it.

Yellow

Black The scanner board was partially initialized.
This status happens only during network detection
and on-line actions.

Deep green

White Although the scanner board was initialized, it is
different with the currently opened configuration.
(Different version, etc.)

It is recommended that the scanner board be written
into the flash memory (reinitializing the scanner
board) again with the current version applicomlO
Console application.

This status happens only during network detection,
on-line actions, and diagnostic.

Green

Black The scanner board was initialized properly and it is
no different with the currently opened configuration.
This status happens only during network detection,
on-line actions, and diagnostic.
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Network Monitor function

Diagnostic function

Verifying the PROFIBUS DP network condition
The applicomlIO Console application has the following functions:

: Monitoring error condition detected on the network

: Network diagnosis

Select the [Network Detection] tab in the left center of the applicomIO Console

application.

a applicomIOR ]

File Description  Library  Metwork  Protocol  Tools

ltems 2

il & =20 B 2|

5] Bl £ v

PR
= w Description (CONFIGOT)
=48, Boards configuration
=-H Board 1:  PCI-DPIO

A" Protocol (Profius): Profibus, Masters
B DDE server parameters
+# OFC server parameters

4 | =

53 Equipment Lbral, ) Network Detection | >

= #4 PROFIBUS Master - Station: 000 - 12 Mbit/s
B [002] Station 002 TPD-BCO-B18-02
* E [003] Station: 003 TPD-80C-B18-02
{1 [Mone] Local DP Slave

Loading dezcription files complete
Loading configuration files.
Loading configuration files complete

[~
=
]

O Output Messags View |

|Ready

| Coiguedbeadssie: — [EH 1 [ [ [ | [~

Hetwnrk. Monitor ISet Slave Address |

2. Click the <Online Action> icon. The [Network Monitor] dialog box appears.

Online Action

21X

o0 002 003

Token Errar : |:|
Address Error |g

Timeout Error: |1 Metwaork Cycle : |31 550

Frame Error : IU Bus Fault

—

Help | oK I Cancel

Token Error

Frame Error

Address Error
Network Cycle

Bus Fault

You can check the conditions of the following errors on this dialog box.

Timeout Error

When an error occurs on the network, it is added to the corresponding error counter.
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3. Select [Protocol]-[Diagnostic] from the applicomlO Console application menu. Click
the magnifying grass icon on the [Diagnostic] dialog box.
Then, select the slave you want from the device tree in the left side of the window.
The window changes as shown below.

~al ]
Diagnostic 7
Pw |
B tinf b
“ Board 1 PCI_DPIO
. [ Slave Information |
|E| k Channel 0: PROFIBLIS M aster Address : IU—
- I~ SYMC Made
B i~ FREEZE Mode
=i i@ Watchdog Control
)] Stave N3 ->DP @ Slave Device

Diagnostic |

— | dentification Mumber
Decimal : [1562

Hexadecimal : [514,

— Configuration

Display modules .. |

applicom:
e ermational

P D

To check the device condition in detail, click <Diagnostic> in [Equipment
information] in the right side of the window. If an error occurs, the information is

displayed in red.

Zx|

" Master Lock 7 Slave Deactivated " Ext Diag Overflaw
7 Parameter Fault 7 Reserved " Reserved

" Inwalid Slave Response 7 SYMC Mode " Reserved

7 Not Supported " FREEZE Mode " Reserved

i Estended Diag i@ Watchdog On " Reserved

7 Configuration Falt i@ Slave Device 7 Reserved

7 Station not Ready 7 Static Diag " Reserved

" Station non Existent " Parameter Req Used " Reserved
Extended Diag

Device Related Diagnostic : 0x00 0«00 000 0200 0=00 0x00 ;I

applicom——
—_ﬂ?r?ternaﬂonal
(S v e et

| 0/d Extented Status : 0
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4. When you click the <I/O> icon, the window changes as shown below.

Dlw 2 |

|
m

O35
B
B
O=
&

- Slave N2 ->DP
- Slave N3 ->DP

o
o
s
=
N
ra
3
ra
[}

[
2]
[
=i

R
o
o
5]
I
[=]
&

T
(5]
ta
5]

o s
=
=
o
=
m
=
=

g O 0 0y O Oz 0o do
D9 O & O O O3 0o O

2 =

m L

2 &

R R

2 k5]

= ]

bl b

o
@
o
o

)
=
i}
@
Fa
m
o3

£ Fresious Mext >

i —
%ﬁgnaﬂmal

The status of each slave device is shown in the right side of the window.

A green circle indicates that the communication of the corresponding device is
normal, and a red circle indicates that there is a communication error.

A gray circle indicates that the corresponding device does not exist.

5. When you select the slave from the device tree in the left side of the window, the
window changes as shown below.

Diagnostic

Phe® D |

= e m—
“ Board 1 PCI_DPIO Input Mapping [ in Byte |
= k Channel 0: PROFIBUS
=
E Slave N2 ->DP
=

Output Mapping [ in Byte |
1 0

Selected Dutput Value :

[~ Hex IU Wwrite |
Input Lenght [Bytes) : ID
Output Lenght [Bytes) : |2

applicomP Status :
Ewchange OK |

applicom——
== enatona

T

The input and output statuses of the selected device are shown in the right side of the
window.

If you want to change output data, click the bite number you want to change in
[Output Mapping]. Then, enter a value in [Write] in the “Selected Output Value” and
click <Write>.
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4.3 EtherNet/IP Troubleshooting

Exclusion

Every system has its special environment, conditions, specifications, and usages. This
guide is provided as a general reference for troubleshooting a EtherNet/IP network. Every
effort has been made to ensure the information is accurate. However, we do not guarantee
the complete accuracy of the information and thus we decline any liability for damages or
costs incurred by the use of this troubleshooting.

Before examining a problem on the network, please ensure that your established
DeviceNet system satisfies network specifications. (Refer to this troubleshooting and the
section 2.3.2 EtherNet/IP Network Construction.)

4.3.1 Examining a Problem

4.3.1.1 Scanner Board Diagnostic LEDs

The EtherNet/IP board used with EPSON RC+ has two status display LEDs. The layout
of the LEDs is shown in the following figure.

PCU-ETHIO

4-pin Terminal

Watchdog Port Jumper for Board Address
Qé—(DO not use this port.) >

0o LED@Q JP1 [ ]
(Not in use)
< D-Sub 9 pin —mm>
(Not in use) JP1
(O 1 11 | )
(O C¢— Status Display LED (2)—> ollollo
1 |ojojo
|:|€— EtherNetl/P Connector —> CoC1C2

H |

The Module/NetWork LED is on the left and the IO LED is on the right seen from the rear
panel. These LED names are used in applicomlO Console application and this manual.
Only in this troubleshooting section, general names of the status display of the DeviceNet

device are used instead.
The Network Status LED is referred to as the NS LED (NS) in this section.
The Module Status LED is referred to as the MS LED (MS) in this section.
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4.3.1.2 Checking Network Status

1. Master Status: MS/NS LEDs
LED Color Light Condition
MS (Module Status) O Green [ORed OON OBlinking O OFF
NS (Network Status) OGreen ORed | OON OBlinking O OFF

2. Node Number of Absent Slaves

Absent slaves are disconnected from or not added to the network.
1.  See the status flag regarding to the removal and addition if the master has status
information.

2. See the MS/NE LEDs of all slaves if the master has no status information.

3. Absent Slave Status: MS/NS LEDs
LED Color Light Condition
MS (Module Status) OGreen ORed | OON OBlinking O OFF
NS (Network Status) OGreen ORed | OON OBlinking O OFF

4. Physical Node Location of Absent Slave

Master | Controller

i Ethernet Switch|
Ethernet Switch

——{Stave | / """""""

Start the examination from this
block when the error occurred here.

A communication time out error occurred.

5.

Error Occurrence Condition

O Immediate occurrence (high reproducibility)
O Rare occurrence (low reproducibility)
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4.3.2 Problems and Countermeasures

Master Unit LED L
MS NS Error Description [Reference]

Green Green Normal - Normal condition

Light ON | Light ON | communication

Green Green During connection - Processing connection establishment

Light ON | Light establishment (The NS LED will be ON in green in a few

Blinking seconds.)
- Master function in stop state
(Communication does not start.)

Green Red Light | Communication - Network channel error

Light ON | Blinking timeout

Green Light OFF | IP address not - The IP address is not defined

Light ON defined

Red Light | No Matter | Critical error [Refer to the section 4.3.3 Tests and diagnostics. ]

Blinking - Unrecoverable critical error

Red Light | No Matter | Module error [Refer to the section 4.3.3 Tests and diagnostics. ]

ON - Recoverable error occurred

Light OFF | Light OFF | Not initialized status | [Refer to the section 2.3.3 Installing EtherNet/IP
Master Board Manufactured by molex - Master
Mode.]
- The communication board is not initialized
Check the configuration

Fieldbus I/O Rev.22

4.3.3 Tests and Diagnostics

4.3.3.1 Diagnostic Tool

After configuring the EtherNet/IP master, adding and configuring the devices of your
network and downloading your configuration in the board, the statuses of all devices can
be tested with the diagnostic tool.

Start this tool by selecting the menu command [Protocol/Diagnostic...] or selecting the <

> icon.

See also: To display the help, select [Start]-[Program]-[Direct-Link]-[applicomIO 2.3]-
[Help].

Ethernet/IP channel on Ethernet diagnostics

The EtherNet/IP on Ethernet channel diagnostic information can be displayed by selecting
the MULTI-MSG ETH channel.

F:| A [ Canal O: MULTHASG ETH

All devices in the configuration are visualized by a LED corresponding to the applicomlO
device number.

The LED may be red or green depending on the device error status.
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1.

Diagnostic of the TCP/IP layer
This dialog box displays the status of the TCP/IP layer.

- = Diagnostic Board : 2

Diagnostic  Tools 7

Pw 2

m Board 2 PCLETHID

= l'- Channel 0: ETHERMNET/AP

s ;
= =+ Server Equipments

B E 31: [128127 B6.31] [ Etherd [ 2sszssms0

Informations TCP/IP

Configuration Type :
Static
Address From :

Configuration
IF Address :

128.127.56.122
Sub-Network Mask :

Gateway IP Address :

000.n
Frimary DMS Addiess:

000.n
Secondary DMNS Address:

nooo

Host Marne :

Dromain Marme :

:i'l TCP :il IP Address

Configuration Type

Address From

IP address
Sub-Network Mask

Gateway IP Address

Primary DNS Address
Secondary DNS Address

Host Name
Domain Name

Mode type selected in the configuration: DHCP,
BOOTP, Static

How the IP address has been obtained: from the server,
flash memory or factory address.

IP address of the applicomlIO master on this channel.
Sub-network address of the applicomlO master on this
channel.

Address of the gateway configured on the applicomlO
master on this channel.

IP Address of the primary DNS server.

IP address of the secondary DNS server.

Host name of the applicomIO master on this channel.

Domain name of the applicomlO master on this channel.
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TCP tab

Passives connections :
i}
Actives conhections :
1
Currents connections :
1
Biyles inugived ,
674
Buytes trensmited :
1034

Time-out retraremitted :
0

\Eirer Eii P | addess

Passive connections Number of passive connections.
Active connections Number of active connections.
Current connections Number of current connections.
Bytes received Number of bytes received.
Bytes transmitted Number of bytes transmitted.
Retries on time-out Number of retries on reception of a time-out.
IP tab
Fackets received :
fzoen
Packets tansmitted :
fzize
Errars :
0
ETEF \“IP Address
Packets received Number of packets received.
Packets transmitted Number of packets transmitted.
Errors Number of IP errors.
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2. Diagnostic of server devices

_ = Diagnostic Board: 2

Diagnostic  Tools 7

Pw 23

m Board 2 PCLETHIO

s N

=@

= l'- Channel 0: ETHERNET/AP

= =ﬂj'”' Laper TCPAP

er Equipments

B E 1: [128127.56.31] [ EtherN

Server equip informations

Feguest : EﬁETﬂE—
=i st T
Databytes : [F0G877

Data bytes/s : W

Error requests : |0

Requests
Requests /s
Useful bytes
Useful bytes / s
Requests in error

Number of requests.

Number of requests per second.
Number of useful data bytes.

Number of useful data bytes per second.

Number of requests in error.
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Overall device diagnostics

View the diagnostic information on a device in the configuration by selecting the node
which corresponds to the device.

;= Diagnostic Board : 2

Diagnostic  Tools #

Pw B2

m Board 2 PCL_ETHID

= "o.@;.l Channel 0: ETHERNET/IP From: [ Corfiguation
= ﬂj"' Laper TCPAP Request:[FETER
; S
=1 ™ Server Equipments Fequest/s : {200,00

E quipment informations

IP &ddress : 1268.127.56.31

Data bytes : (911924
Dlata bytes/s ']2800,00

Connections : |1

Time-out enars - |0
Frame erors : g
Reject erars : |0

IP Address
From

Requests
Requests /s
Useful bytes
Useful bytes /s
Connections
Time-out errors
Frame errors
Refusal errors

IP address of the device.
How the IP address of the device was obtained:
from the configuration
from the DNS server (IP address of the device has been resolved)
Number of requests.
Number of requests per second.
Number of useful data bytes.
Number of useful data bytes per second.
Number of connections created for this device.
Number of time-outs received for this device.
Number of frame errors for this device.

Number of errors excluding time-out and frame errors.
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TCP/IP tool

By clicking in the <I A icon and selecting [TCP/IP layer], the [services] window displays

the following options.
DNS
ICMP (ping)

See also: To display the help, select [Start]-[Program]-[Direct-Link]-[applicomIO 2.3]-

[Help].

1. Resolution of IP address or name

DNS functionality can be enabled by selecting the applicomIO menu-
[Protocol/Diagnostic- - -]-the [DNS] tab.

_ = Diagnostic Board: 2
Diagnaostic  Tools #
P p3)
Services
m Board 2 PCETHID
- Address
= L Channel 0 ETHERNET/AIF f IP Address:
i " Hast Name :
[= 5 = Server Equipments
B E 31: [128,127.56.31] | EtheN P | Time | Status
< b
Clear Ping
Laop: [
Status : StopOnEmar: [
——
& " DNS ICHP

(1) Selects the type of resolution to be carried out.
IP Address : the host name is obtained from the IP address.

Host Name : the IP address is obtained from the host name.

(2) Carries out a resolution.

(3) Status: Status of resolution carried out
0 : No error
33 : Response time-out exceeded

132

: Negative reply from DNS server (SERVER FAILURE, etc.)
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4. Troubleshooting (EtherNet/IP)

2. Ping

ICMP ECHO “PING” functionality can be enabled by selecting the applicomlO
menu-[Protocol/Diagnostic: - - ]-the [ICMP] tab.

- = Diagnostic Board : 2

Diagnostic  Tools #
Lw 2
Services
m Board 2 PCL_ETHID
-Address
= "'-@;-l Channel 0; ETHERNET /AP 1P Address :
1281275631
= ﬂf' Layer TCRAP
" Hast Mame
[= 5 = Server Equipments
B E 31: [128.127.56.31] | EtheiN P | Time | Status
128.127.56.31 <10ms O
1281278631 <10ms O
128.127.56.31 <10ms O
128.127.56.31 <10ms 0
128.127.596.31 <10ms O
< >
Clear | Ping
s I
Status : Stop OnEmor: [
0
= 5 DNS ICHP

(1) Entry field for the IP address or name of the remote station.
(2) Field showing result obtained:

Status 0 : The station is present and has responded
(the response time is given in the Time column)
Status 33 : The station is not present
(3) Command field:

Clear : Clears the list of results
Ping : Sends a PING command
Loop : Executes PING command in a loop
Stop on Error : If Loop has been selected, stops if an error has occurred
Status : Status of the PING request

0 :OK

33 : TIME-OUT

132: Resolution error
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4. Troubleshooting

4.4 How to Disable Fast Startup in Windows 10

How to Disable Fast Startup

Follow the steps below to disable the fast startup function.

* After performing this operation, the fast startup function remains disabled unless the

setting is enabled again.
1. Click [Start] to display the application list.
Click [Windows System] in “W” field and click [Control Panel].

X

Windows Administrative Tools

Windows Defender Security Center \L u

Windows Ease of Access OneNot

Windows PowerShell

Windows System

[*~1 Command Prompt E

Contrel Panel

Microsoft Store
File Explorer

¥ Run

Task Manager

B ThispC

';‘ Xbax

L [fype here to search

334
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4. Troubleshooting

2. [Control Panel] is displayed.

Make sure that “Category” is selected in [View by] and click [System and Security].

* If Icon is selected in [View by], click [Power Options] and move to the step 4.

Control Panel
T+ > Control Panel »

File Edit View Tools

Adjust your computer's settings
System and Security
Review your computer's status
Save backup copies of your files with File History
Backup and Restore (Windows 7)
./ Hardware and Sound
%‘ View devices and printers

Add a device
S
0

Network and Internet
Connect to the Internet
View network status and tasks o

Adjust commonly used mobility settings

Programs

Uninstall a program

& User Accounts
a ) Change account type

Appearance and Personalization

Clock and Region
Change date, time, or number formats
Ease of Access

Let Windows suggest settings
Optimize visual display

v D

- [m] X

Search Control Panel 2

3. [System and Security] is displayed.

Select “Power Options”.

% Systern and Security

&« v 4 W5 Control Panel > System and Security >

File Edit View Tools

Control Panel Home : .
Security and Maintenance

Review your computer's status and resolve issues
Troubleshoot common computer problems

* System and Security '

Metwork and Internet
Windows Defender Firewall
Check firewall status

Hardware and Seund
Programs
System
== View amount of RAM and processor speed
See the name of this computer

gL Cover Options_|

Change battery settings

User Accounts
GAIICW rem
Appearance and

Personalization

Clock and Region

Ease of Access
File History

D Save backup copies of your files with File History

g Backup and Restore (Windows 7)

Backup and Restore (Windows 7) | Restore files from back

&% BitLocker Drive Encryption
Manage BitLocker

©3# Storage Spaces
L ¥ Manage Storage Spaces

Work Folders
u Manage Work Folders

Administrative Tools
Free up disk space | Defragment and optimize your drives

Change what the power buttons do

W) Change User Account Control settings

Allow an app through Windows Firewall

oteaccess | Launch remote assistance

Change when the computer sleeps

Restore your files with File Histery

up

W) Create and format hard disk partitions

v O

Search Control Panel el
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4. Troubleshooting
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4. [Power Options] is displayed.

Select “Choose what the power buttons do”

3 Power Options

« v A @ » Control Panel » System and Security » Power Options ~ & | Search Control Panel P

Control Panel Home

Choose what the power
buttons do

Choose what closing the lid
does

Create a power plan

[l Choose when to turn off the
display

See also
Windows Mobility Center

User Accounts

Choose or customize a power plan

A power plan is a collection of hardware and system settings (like display brightness, sleep, etc.) that manages
how your computer uses power, Tell me more about power plans

Selected plan

Balanced (recommended) Change plan settings
Automatically balances performance with energy consumption on capable hardware,

Screen brightness: © '

5. [System Settings] is displayed.

Select “Change settings that are currently unavailable”.

3 Systemn Settings

« v P % » Control Panel » Hardware and Sound » Power Options » System Settings v O Search Control Panel r

Define power buttons and turn on password protection

Choose the power settings that you want for your computer. The changes you make to the settings on this
page apply to all of your power plans,

9 Change settings that are currently unavailable |

Power and sleep buttons and lid settings

j On battery 4S9 Pluggedin
@ When | press the power button: ~ ~

@ When | press the sleep button: ~ ~

& When | close the lid: w w

Shutdown settings
Turn on fast startup (recommended)
This helps start your PC faster after shutdown, Restart isn't affected, Learn More

Hibernate
Show in Power menu.

Lock
Show in account picture menu,

Save changes Cancel
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4. Troubleshooting

6. Deselect the checkmark of “Turn on fast startup” of [Shutdown settings] and click
<Save changes>.

B System Settings - [m}

<« v A @ » Control Panel » Hardware and Sound » Power Options » System Settings v O Search Control Panel P

Define power buttons and turn on password protection

Choose the power settings that you want for your computer, The changes you make to the settings on this
page apply to all of your power plans,

Power and sleep buttons and lid settings

j On battery A9 Pluggedin
@ When | press the power button: ~ ~

@ When | press the sleep button: w v

"% When | close the lid: ~ v

Shutdown settings

[[] Turn on fast startup (recommended)

This helps start your PC faster after shutdown, Restart isn't affected, Learn More
[] Hibernate

Show in Power menu.

Lock

Show in account picture menu,

Save changes Cancel

Now, the setting is complete.

PC will turn ON with fast startup disabled from the next time.
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4. Troubleshooting

How to Disable Fast Startup
Follow the steps below to disable the fast startup function.

* After performing this operation, the fast startup function remains disabled unless the
setting is enabled again.
1. Press the Windows key while holding down the X key.
Click [Control Panel] from the displayed list.

NETWOTR COMNMECIONS
Disk Management
Computer Management
Command Prompt

Command Prompt (Admin)

Task Manager
File Explorer
Search

Run

Shut down or sign out »
Desktop

2. [Control Panel] is displayed.

Make sure that “Category” is selected in [View by] and click [System and Security].

* IfIcon is selected in [View by], click [Power Options] and move to the step 4.

1 B3 » Control Panel »

Adjust your computer's settings

| | System and Security
- Review your computer's status

Save backup copies of your files with File History
Find and fix problems

a_ Network and Internet
F\‘ Connect to the Internet
- View network status and tasks

Choose homegroup and sharing options

/ Hardware and Sound
%{ View devices and printers
Add a device
4~ Programs
h%: Uninstall a program

338

v & ‘Search Control Panel

View by: Category ~

User Accounts and Family Safety
@ Change account type
’@ Set up Family Safety for any user

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

Clock, Language, and Region
Add a language

Change input methods

Change date, time, or number formats

Ease of Access
Let Windows suggest settings
Optimize visual display
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4. Troubleshooting

3. [System and Security] is displayed.
Select “Power Options”.

- 1 % » Control Panel » System and Security

Control Panel Home Action Center

System and Security
Troubleshoot common computer problems
Network and Internet

Windows Firewall
Check firewall status | Allow an app through Windows Firewall

Hardware and Sound

Programs
User Accounts and Family M System
Safety ™ View amount of RAM and processor speed @Allow remote access

Appearance and See the name of this computer

Personalization % Windows Update

Clock, Language, and Region

Ease of Access \@ Power Options

Require a password when the computer wakes | Change what the power buttons do

Change when the computer sleeps

File History

Save backup copies of your files with File History | Restore your files with File History

BitLocker Drive Encryption
Manage BitLocker

Storage Spaces
Manage Storage Spaces

Work Folders
Manage Work Folders

i Administrative Tools
W=

Free up disk space | Defragment and optimize your drives @ Create and format hard disk partitions

@ View event logs @ Schedule tasks

4. [Power Options] is displayed.
Select “Choose what the power buttons do”.

@ -1 @ » Control Panel » System and Security » Power Options

Control Panel Home .
Choose or customize a power plan

Require a password on A power plan is a collection of hardware and system settings (like display brightness, sleep, etc.) that manages

wakeup how your computer uses power. Tell me more about power plans

Choose what the power Preferred plans
buttons do

(®) Balanced (recommended)
Create a power plan

ﬁ:‘;‘ Choose when to turn off the
display () Power saver

o Change when the computer Saves energy by reducing your computer's performance where possible.
sleeps

Show additional plans

See also

Personalization

User Accounts

Fieldbus I/0 Rev.22

Review your computer's status and resolve issues @ Change User Account Control settings

Launch remote assistance

Turn automatic updating on or off | Check for updates | Install optional updates

Automatically balances performance with energy consumption on capable hardware.

Search Control Panel

Search Control Panel
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4. Troubleshooting

5. [System Settings] is displayed.
Select “Change settings that are currently unavailable”.

@ ~ 1 ® » Control Panel » Hardware and Sound » Power Options » System Settings v ¢ | | Search Control Panel

Define power buttons and turn on password protection
Choose the power settings that you want for your computer. The changes you make to the settings on this

page apply to all of your power plans.

| @ Change settings that are currently unavailable |

Power and sleep button settings

@ ‘When | press the power button: | Shut down v
@ ‘When | press the sleep button:

Password protection on wakeup

® Require a password (recommended)
When your computer wakes from sleep, no one can access your data without entering the correct
password to unlock the computer. Create or change your user account password

Don't require a password
When your computer wakes from sleep, anyone can access your data because the computer isn't

locked.

Shutdown settings

Turn on fast startup (recommended)
This helps start your PC faster after shutdown. Restart isn't affected. Learn More

Sleep
Show in Power menu.

|| Hibernate

Save changes

6. Scroll the window and deselect the checkmark of “Turn on fast startup” of [Shutdown

settings], then click <Save changes>.

@ - 1 \@ » Control Panel » Hardware and Sound » Power Options » System Settings v & Search Control Panel

Define power buttons and turn on password protection
Choose the power settings that you want for your computer. The changes you make to the settings on this

page apply to all of your power plans.

Power and sleep button settings

@ When | press the power button: | Shut down v
@ When | press the sleep button:

Password protection on wakeup

(®) Require a password (recommended)
When your computer wakes from sleep, no one can access your data without entering the correct

password to unlock the computer. Create or change your user account password

() Don't require a password
When your computer wakes from sleep, anyone can access your data because the computer isn't

locked.

Shutdown settings

Turn on fast startup (recommended)
This helps start your PC faster after shutdown. Restart isn't affected. Learn More

Sleep
Show in Power menu.

[ ]Hibernate
Show in Power menu.

” Save changes | ‘ Cancel

Now, the setting is complete.
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4. Troubleshooting

To disable the PCI Express Native setting, follow the steps below.

1. Start Command Prompt with administrator authority.

All Apps Documents Settings Photos More Feadback

Best match

- Command Prompt >
T -

Command Prompt
Desktop app

Apps

Open

Run as administratoﬂ

Open file location

Pin to Start

: & =fayo

Pin to taskbar

£ command|Prompt

2. Enter the command below and run.
bededit /set peciexpress forcedisable

3. Restart the PC.

Fieldbus I/0 Rev.22
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5. Maintenance Parts List

5. Maintenance Parts List

Slave (Board)

Supported Model
Part Name Code Old Code RC700 series, | T series
RC90 series VT series
DeviceNet board R12NZ9004F R12B040727 4 -
PROFIBUS-DP R12NZ9004H | R12B040729 v B
board
CC-Link board R12NZ9004J R12B040730 v/ -
EtherNet/IP board | R12NZ900A7 | R12N747061 v/ -
PROFINET board | RI1I2NZ900A6 | R12N747051 v/ -
EtherCAT board RI12NZ910CL - 4 -
Slave (Module)
Supported Model
Part Name Code RC700 series, RC90 T series
series VT series

DeviceNet board R12NZ900TE — v
PROFIBUS-DP board R12NZ900TF - Ve
CC-Link module R12NZ900TD — v
EtherNet/IP board R12NZ900TH — v
PROFINET board R12NZ900TG - v
EtherCAT board RI12NZ900TX - v
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5. Maintenance Parts List

Master

Part Name

Board

Code

PROFIBUS-DP board
(PCI) manufactured by
molex

2174735

PROFIBUS-DP board
(PCI-e) manufactured by
molex

2211725

DeviceNet board
manufactured by molex
(PCI)

2174734

DeviceNet board

manufactured by Hilscher
(PCI)

2208434

DeviceNet board (PCl-¢)
manufactured by Hilscher

2211543

EtherNet/IP board
manufactured by molex
(PCID)

2174736

Fieldbus I/0 Rev.22
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EtherNet/IP board

manufactured by Hilscher 2208435
(PCD)

EtherNet/IP board (PClI-e) 2211542

manufactured by Hilscher
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