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FOREWORD

This manual contains important information necessary to use the Robot Controller RC700 /
RC90 Option Fieldbus I/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.

WARRANTY

il

The robot 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.

Product malfunctions resulting from normal handling or operation will be repaired free of
charge during the normal warranty period. (Please contact the supplier of your region for
warranty period information.)

However, customers will be charged for repairs in the following cases (even if they occur
during the warranty period):

1. Damage or malfunction caused by improper use which is not described in the manual,
or careless use.

2. Malfunctions caused by customers’ unauthorized disassembly.
3. Damage due to improper adjustments or unauthorized repair attempts.

4. Damage caused by natural disasters such as earthquake, flood, etc.

Warnings, Cautions, Usage:

1. Ifthe robot or associated equipment is used outside of the usage conditions and product
specifications described in the manuals, this warranty is void.

2. If you do not follow the WARNINGS and CAUTIONS in this manual, we cannot be
responsible for any malfunction or accident, even if the result is injury or death.

3. We cannot foresee all possible dangers and consequences. Therefore, this manual
cannot warn the user of all possible hazards.
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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 ODVA (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

Microsoft® Windows® 7 Operating system

Microsoft® Windows® 8 Operating system

Microsoft® Windows® 10 Operating system

Throughout this manual, Windows 7, Windows 8, and Windows 10 refer to above respective
operating systems. In some cases, Windows refers generically to Windows 7, 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.

MANUFACTURER

SEIKO EPSON CORPORATION

CONTACT INFORMATION

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

Robot System Safety and Installation 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.

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

v RC700 / RC90 Option Fieldbus I/O Rev.15



Control System Configuration

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

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

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

Label Controller Software

- 4

EPSON RC+ RC90 EPSON RC+ 7.0

Compatible

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

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

!11: 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 Setup & Operation 13.3 Fieldbus I/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 1/0 supports the following OS.

Windows 7 Professional Service Pack 1
Windows 8.1 Pro
Windows 10 Pro

RC700 / RC90 Option Fieldbus 1/O Rev.15 v
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1. Introduction

1. Introduction

1.1 Overview of Fieldbus I/O

The Fieldbus I/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-232c
RS-232¢ Fieldbus

o O
ooog
oood

Sample Parallel Connection Sample Fieldbus Connection
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1. Introduction

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 1/0O, the Fieldbus master option of EPSON RC+ software
options key must be enabled.

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.

One Fieldbus master board and one Fieldbus slave board of different Fieldbus types can be
used together.

RC700 / RC90 Option Fieldbus I/O Rev.15



1. Introduction

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 5551 Analog Device
from Company E 0o | 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

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.

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.

RC700 / RC90 Option Fieldbus I/O Rev.15 3



1. Introduction

NOTE

Communication Types

There are two types of messaging connections: I/O messaging connection and Explicit
messaging connection. 1/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.

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.

RC700 / RC90 Option Fieldbus I/O Rev.15



1. Introduction

1.2.3 General Specifications

DeviceNet Communication Specifications

Item Specification
- I/O messaging connection
Supported (Pol.li-ng, Strove.:, 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 Drop
Baud Rates Drop Length .
Length Line Length
Transfer Distance 500 k (bps) 100 m 6 m or under | 39 m or under
250 k (bps) 250 m * 6 mor under | 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

Cable 5-wire cable dedicated to DeviceNet
(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.

RC700 / RC90 Option Fieldbus I/O Rev.15 5



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 EOE SOS Analog Device
from Company E from Company G
Motor Driver Motor Driver Intelligent I/O 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 /0.

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.

6 RC700 / RC90 Option Fieldbus I/O Rev.15



1. Introduction

1.3.3 General Specifications

PROFIBUS DP Communication Specifications

ltem

Specification

Communication
Method

Hybrid

(token passing procedure and master-slave

communication)
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)
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1. Introduction

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 525 | Analog Device
from Company E [ @200 ]| from Company G
Motor Driver Motor Driver Intelligent 1/0O Intelligent I/O 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.
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1. Introduction

Connection Types

There are two types of messaging connections: I/O messaging connection and Explicit
messaging connection. [/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 . : .
) - Explicit messaging connection
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

RC700 / RC90 Option Fieldbus I/O Rev.15 9



1. Introduction

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

10

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.
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1. Introduction

1.5.3 General Specifications

CC-Link Communication Specifications (Ver.1.10)

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)

RC700 / RC90 Option Fieldbus I/O Rev.15
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1. Introduction

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

Photo Sensor omon | Analog Device
from Company E Dooo | from Company G
IO device 1O device .
. ) HMI Device
Motor Driver Motor Driver  from Company C from Company D

from Company A from Company B 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 I/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.

12 RC700 / RC90 Option Fieldbus I/O Rev.15



1. Introduction

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 RC620 option fieldbus I/O, “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.

RC700 / RC90 Option Fieldbus I/O Rev.15 13



1.

Introduction

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

Photo Sensor o © Analog Device
: from Company E | 8888 | from Company G
Intelligent I/O Intelligent I/O
Motor Driver Motor Driver from Company C from Company D HMI Device
from Company A from Company B from Company F

14

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.
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1. Introduction

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
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2. Installation

2. Installation

This chapter describes procedures for installing the network.
DeviceNet

PROFIBUS DP

EtherNet/IP

CC-Link

PROFINET

EtherCAT

2.1 DeviceNet

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

/N

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

WARNING and may result in electric shock and/or malfunction of equipment.
B Pay attention to the followings in order to prevent the DeviceNet connecter from
coming off.
1. Use the connectors attached to the board.
CAUTION 2. Insert the connectors all the way seated.
3. 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.

RC700 / RC90 Option Fieldbus I/O Rev.15




2. Installation

7. Install the DeviceNet board manufactured by Hilscher 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 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
Att?Ch a terminating Ground to Communications Power Supply Tap or resistor on e?ch end
resistor on each end 100 Q or less. power supply T-branch Tap of the trunk line.
of the trunk line. \_I__ DC24V Trunk T-branch Trunk T-branch /
Trunk Line Trunk Line Trank Line Line Connector Line Connectorl

T-branch L T-branch Conr?ect.or with
terminating
Tap Drop Drop .
Line Line resistor
Drop 0
Drop Line [ Drop |Line 83
Line _ A A
Node - 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.
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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
|

1

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 r6.9 mm outside diameter
r ' ' v Braid Shield
——Signal Wire +—Signal Wire
7] (BlueMhite) i (Blue/White)
J‘ Pawg/erlwi . . JA Power Wire
Shield Wire ( € acl ) Shield Wire (Red/BIack)
Communications Cable Signal
Wire Type Color Details of Signal Wire Identity
, , Blue Signal Low CANL
Signal wire ) . .
White Signal High CANH
Communications .
Red Positive V+
. Power
Power wire .
Communications .
Black Negative V-
Power
Shield wire - Shield S
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2. Installation

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
can 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.

RC700 / RC90 Option Fieldbus I/O Rev.15 19



2. Installation

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

u Terminating

Resistor

Terminating
Resistor

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

Maximum Network Length
Baud 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.

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 1 Terminating

2m ; W 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
Resistor

/Power Supply Tap

Trunk Line

External Power
Supply 24V DC

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
\

Terminating
Resistor

Trunk Line

External
Power Supply
24V DC
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2. Installation

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.
Power Supply Tap Power Supply Tap
Terminating N Trunk Line 4 Terminating
Resistor Resistor

External
Power Supply

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

example.
CN4 H L : CN4 H L
Trunk Line V+ V+
Mo e e s ot
Oﬁv_ I s 7] 35- [ s 12 S | Shield
2 [ O w9 H | CANH
S Fi \\ = Fl Y V- V-
@ Pull out ] -
v s the fuse. vl s
CN3 [ o] CN3 [Qo o]
Ground the
= network at
Socl j only one point. LT} 1
DG2aY scsay | Ground 100 Q or less.

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

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

CAUTION
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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.

e o

~= 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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2. Installation

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 insert 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 4,”__ ,I_I.

are: 0.6 mm 3.5 mm

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

O* Watchdog Port_> Jumper pin for Board Address setting
(Do not use this port.) JP1

OO<¢— Status Display LED (2) —>

DeviceNet Port ——>

JP1
o [C]o E
00¢g——— LED(2) —— ) [e]|ie]
(Unused) 1 6 olo
D <—— RJ45 Connector coc1C2
(Unused)
| H
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
Connection Yes
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.
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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. Insert the applicomlO Console CD-ROM to the PC with the EPSON RC+ 7.0

installed.

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

=1 AutoPlay

DVD RW Drive (D:)
applicomIO_V4.2

[] Always do this for software and games:

Install or run program from your media

fo] ® =]

Run setup.exe

Published by woodhead software & electron.. §

General options

Open folder to view files
] 4 using Windows Explorer

View more AutoPlay options in Control Panel

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

Summary

2

What's New?

Internet Site
Browse Contents
Contact us

Acrobat Reader

Product Installation

molex

one company 3 a woeld of ineovation

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

|Installation

% applicomlO®

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

QuickStart Documentation

——
EXIT

BradCommunication™ is a trademark of Molex, Inc,
Copyright @ Molex, Integrated Products Division. Al rights reserved
All other products or trademarks are the property of their respective owners.

molex

one company > a world of innovation

RC700 / RC90 Option Fieldbus I/O Rev.15
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If the Microsoft. NET Framework 4.0 is not installed, following dialog box appears.

Click <Install>.
applicomIO - InstallShield Wizard

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

Status  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>.

(81 2pplicomlO - InstallShield Wizard =)
Welcome to the InstallShield Wizard for
applicomI0o

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

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
] applicomlO - InstaliShield Wizard [
License Agreement
Please read the following license agreement carefully. =
Software License Agreement -

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

License and Terms
Woodhead Software & Electronics (W3E) grants you a
license to:

[ER} VA U I

e license agreement: Print

I do not accept the terms in the license agreement

1 gceept the te

Installshield

~ o \
[ < B_vll Next = ] [ Cancel
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8. The [Customer Information] dialog box appears. Now register the user information.
Enter the User Name and Organization.

ﬁ applicemlO - InstallShield Wizard

===

‘Customer Information

Please enter your information,

User Name:

A\
v 2

~

Organization:

Instalishield

ZF

[ < Back ][ Next > ] [ Cancel

9. 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>.

43 applicomIO - InstallShield Wizard @
Destination Folder
Click Next to install to this folder, or click Change to install to a different =
folder.
D Install applicomIO to:
C:¥Program Files (x86)¥BradCommunications¥applicoml0¥4.2%
InstallShield
< Bs I[ Next > II [ Cancel I

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

Click <Install>.

- - —
‘_’@ applicomlD - InstallShield Wizard

=)

Ready to Install the Program

Click Install to begin the installation.

exit the wizard.

Installshield

The wizard is ready to begin installation.

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

/%l Install | [ Cancel

RC700 / RC90 Option Fieldbus I/O Rev.15
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11. Installation of applicomIO Console application starts.
After the installation completes, the [InstallShield Wizard Completed] dialog box
appears.

Click <Finish>.
(81 applicomIO - InstallShield Wizard =)

InstallShield Wizard Completed

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

REI e [

6

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

Select <Yes> and reboot the PC.
rﬁ! applicomlO Installer Information e

@0l You must 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

/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.

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 console

File Description Tools 2

8l " elo|EE 2|

DDE server parameters (PCDDE)
DAServer parameters
é OPG zerver parameters

2(3| Bl

| 5 Mot available.

RC700 / RC90 Option Fieldbus I/O Rev.15
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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: ]
Board to Intor mations
I Board Type ¢ | PGL/PGU-DVHID | o A PGLAPGL-DWNIO hoard correctly detected
Deszcription : 1 DeviceMet channel

Pre=s Ok to add this one in your configuration.

PG104/154 Board Parameters

DPRAM Base Address : -
Diaenostic and Manual Configuration % | Qf\
7—
Gorcel | Heb |

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

Add New Board |?|r5_<‘
Board 1: ]
Board to Add Infor mations
Eoard Twpe : ABSENT Mo board 1 was detected.
Description :

Presz the *Diagnostic and Manual Gonfiguration” button ta have mare
information ar to manually configure this one.

PC104/15A Board Parameters

DPRAM Bage fddress

o hentic Snd MennaT Con e stion

OK | 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 applicomlO Console application.

When the applicomlO Console application shuts down, the dialog box
below appears. Click <Yes>.

applicom|0® Console

\_?\/ Save mogificatisng 7

Mo Cancel

8-2  Then, the following dialog box appears. Click <OK>.

applicomIOR Gonsole

-
1 ) You have to restart the PG in order to your new configuration ta%as effect on the applicomlOa 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.

a applicomIOR console

CEX

File Description Library Metwork  Protocol Toole Items 7

H & ==0| oo 2] 4| a5 = ¥
_— |25 DeviceNet Master: MAG ID: 00 - Baud Rate: 125 Kbits/s
[Mone] DeviceMet Local Slave
T &

Degcription (COMNFIGOT)
= Boards configuration
= B8 Board 1:_PCL/PCU

] @ Equipment Available -
+ ﬂ AC Drives _
+ ﬂ Barcode Scannes,

+ ﬂ Communicati

+ ﬁ Contactor

@ E quipment Library Metwark Detection

Loadine description files complete ~
Loading configuration files... -
Loading configuration files complete v
B Output Message View
Fieady Configured boards state 1a
—_—

4. Select [Protocol].

5. Select the [Equipment Library] tab.

6. Click <Add>.

7.  The [Select configuration files] dialog box appears.

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

Look jn: |L§ E quipment Library j i ) 2

|5 DeviceMet_eds [CProfibus_Slave
|)ETHERMET _IP_EDS [SiProfinet
|5 EthernetIPxml [SiProfinet_Slave
|5 Multi_Messaging_Ethernet
|5 Profibus
|5 Profibus_gsd
- LT

File name: 2 ( m

Files of type: |DeviceNel Electronic Data Sheet [“EDS) j Cancel
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34

8. Select [Protocol]-[Properties] from the applicomlOR console menu.
a applicomlOR console |Z”E|E|

File  Description Library  Metwork | Protocol Tools Items 2

J @ L@_‘ E’EE Collapse/Expand

] -
Description (GOMFIGOT) | g Propertiss
|- =) Boards configuration "
D tic..
- Board 11 PGYPCU-DY I;f IeENOSHE
7 Pratocal (DeviceNet) §= Option..

;:Q DDE zerver parameters (PGDDEY “
fe - b
d | &
=
= B3 Faninmant fusilshla il

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 Configuration l]_,/o Summary ]

Baud Rate : 2 Wbt/ s @
MAG ID : 000 - @

Interscan Delay & - 90003 : 2 El @efault Walues
Foreground to Backeround -
Fall Ratio (1- 320007 : 1 =

[

<

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 applicomlO Console application, refer to
4. Troubleshooting in this manual.
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10. Select [Network Detection].

11.
12.

13.

14.

a. applicomIOR console

Ul & ®=90| e 2
|| B2 &

File Description Library Metwork Protocol Tools Items

7

4| Bla| g v

Description (CONFIGO)
Eoards configuration
=B Board 1:  PCL/PCU-DVNIO

server parameters (PGDDE)

#1 Pratocol (DeviceNet): DeviceMet, Master /Sl

@ Equipment Librami

Wl Metwork Detection

=1+ #) DeviceMet Master : MAC ID: 00 - Baud Rate: 125 Kbite/s
[None] DeviceMet Local Slave

Loadine description files complete
Loading configuration files..
Loadine configuration files complete

| [E 15

B Output Message Yiew

Ready

Configured boards state :

The following messa

applicoml0® console

Cancel |

Click <Read Network Configuration>.

ge appears. Click <Yes>.

oardis) is already initialized, Do you want ko reinitialize your board(s) 7

The [Network Detection] dialog box appears and the devices on the Fieldbus will be

read in.

Network Detection

—

@

3 devices detected

X

6%

| i Cancel

a applicomIOR console

File Description Library  MNetwork  Proto

Hl 8| ®=0 oo 2

col  Tools  Ttems

4| Bla El ¥

Description (GONFIGI}
Boards configuration
= B8 Board 1

AT ; ;
9 DDE server parameters (PGDDE)

|3

| £

L

| (B

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

|
L}

M Wl Network Detection

RC700 / RC90 Option Fieldbus I/O Rev.15

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

a

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

J [Mone] DeviceMet Local Slave

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
ER\|_i°‘)‘| M Jus)

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
v Polling [ Change Of State

General Configuration ] EDS Information| Connection Configuration }
Input Size 0-255): [§ =] Bytes Tnput Size 0 - 255):  [5 —] Bytes

Output Size @ - 2553 : |0 3 Bytes Output Size 0 - 2653 : 3 Bytes

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

X

[ 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 g|

Chanee Of State / Gyelic ]

Ghange Of State

Inhibit Timer @ = 32000} [0 4::| ms

Time Out (0 - 10000} 16 o oms

Default VYalues

Help | [0]4 Cancel

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.

Files Chaice |

@ EB sE?nSa fr!\‘le matches to the device! Do vou want to create an

Dievice Mame | File Mame

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>.
o]
File  Description  Library MNetwork Protocol Tools  Items V\

ol & =| ®lelo| B 2| 8] sl@| =[5
il oo &l

=B Description (CONFIGOT)
-, Boards configuration
&8 Board 1:  PGL/PCU-DVNIO

€ Master . MAC 1D 00 — Baud R

500 Khits/'s

G ID: 02 ~ EPS(
[None] DeviceNet Local Skave

+-54" Protocol (DeviceNet): DeviceNet, Ma
+® OPC server parameters

il | |
| Bl (s

£ W Netwaork Detection
4@ MAC ID: 2 —~ EFSON RGTOD DeviceNet Sk

Kl | B
£2 Equipment Libiay. G Network Detection

Saving configuration files -
Saving configuration files complete

D Output Message View

Peady

Corfiqued boards stale:

19. The [Diagnostic Board] dialog box appears.
=1ofx]

Diagnostic  ?

D |

(i Channel 0: DEVICENET

E-E| Equipment N2
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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

Diagnostic 2

rw

=1o]x|
|

x—!‘ 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_applicomIOH console

File Description Library Metwork Protocol Tools Items 7

=10l %]

Gl &l =| slelo|[EE 2| 3| alE &l ¥

iig|omp| Bz 2| ||
= B9 Description (CONFIGOT)
=} Boards configuration
| =B Board 1 PCI/PCU-DVNIO
A Protocol {DeviceMet): DeviceMet, ha
Lo OFC server marameters

1 | i
B 8| 5(8| 2

= 'i\ﬁ Metwork Detection
4 MAC ID: 2 - EPSON RC700 DeviceMet Sk

| | I
53 Equipment Library 9 Wetwork Detsction

Duplicate
i CDelete

Ctri+D
Supp

Saving configuration files
Saving configuration files complete

O 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 |

RC700 / RC90 Option Fieldbus I/O Rev.15
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20. Select [File]-[Download in Flash] from the applicomIOR console menu. Register the

NOTE

File Description Library  Metwork  Protocol Tools  [tems 2

Configuration Manager.. ﬂ J E‘_‘ E E

=1~ #) DeviceMet Master : MAG IDx 01 - Baud Rate: 500 Kbits/s
& Lot ara P, 8 DF1 MACTD 035 O
T Loard(s) Initialization A~ [Mone] DeviceMet Local Slave
LDVNIO

Erase Flash Memories Meth DeviceMet, Master/Sl

Export N (PGDDE v

Import 3 | X

Preferences 3

Exit

configuration to the Fieldbus master board.

a applicomIOR console

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
applicomlOR 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 console

FBX]

File  Description Lbrary  Metwork  Protocol

bl 8| =29 oE 2

sy|m| el E| A

Toolz

Items 7

&| 8lE| = %
=1~ #) DeviceMet Master : MAG ID: 01 - Baud Rate: 500 Kbits/=

M02] MAC 10 02 - 16 bput
[003] MAG ID: 02 - 8 Output

H-

Description {CONFIE0T)
Eoards configuration
PCL/PCGU-DWMIO

- B# Board 1¢
ﬁ Pre
3 DDE server parameters (PGDDE

<

~ [Nore] DeviceMet Local Slave

@ 5 5|w|

= ﬁ Metwork Detection
(4 MAG 1D 2 - TOM-BCO-108
B mac ID: 3 - ToN-208-112

£ Eauipment Libray @ Matwork Detection

\E MAGC ID: 7 - EPSON ROA20 DeviceMet Slave

Add Hierarchy TOPICT-A. »~
Add Device Group : TOPICT-A. =
Configuration file for DAServer created /\/\ v
B Output Message Yiew k(
Ready | Configured boards state : i 1a

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.

RC700 / RC90 Option Fieldbus I/O Rev.15



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

2. Refer to the EPSON RC+ Users Guide: 23. Installing Controller Options and enable
the Fieldbus Master option.

3. 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.

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

System Configuration ? >

- Startup Figldbus Master General

[=-Contraller

- General

- Configuration
- Preferences
----Sirjnulator_ Fieldbus Tvpe: |
i Drive Units
. Riohots

=+-Iputs £ Outputs Mene
[=)-Fieldbus Mast
© {general] it

H -Slaves

- Fieldbus Slave
- Femote Cortrol Total Input Bytes: 0
. R5232
- TGP 7 TP Total Output Bytesl
#- Part Feeders
H-Security
H-izion

Cloze

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

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

System Configuration ) ~
[]-Startup Fieldbuz Master General o
=1 Gontraller ose
General

. Gonfiguration

- Preferences Anply

- Simulatar

Bestore

Fieldbus Type: | EEEECS

o Ty |
Update Imerval: mz |
r-Remote Gantral

Ej--RS232 Total Input Bytes: 0
TGP /1P

(- Part Feeders Total Output Bytes 0
. SECLUr ity
H-\ision

E| Fieldbus Master
¢ heGieneral
- Fieldbus Slave

- Drive Units |
[+ Fobots
- Inputs / Outputs : |

7.  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.
EFPSON RG+ 7.0

Rebooting Controller

Close |

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

System Configuration ? X

Stortup Tnputs / Outputs

[=)-Controller Clas=
-.Cieneral Type Ihstalled Tnputs Outputs
- Configuration Drive Unit 1 No

::g;;‘(j:';fes (10) Drive Unit 1AL No

- Drive Units tended Board 1 Mo
Fobots K wtended Board 2 Mo

Ir Extended Board 2 Mo

&

feldbus Master Extended Board 4 Mo
General

L.Slaves Euromap 67 Boa-- Mo

[+-Fieldbus Slave Euromap 67 Boa-- Mo

[#-Remote Gontrol Drive Unit 2 Ho
@-R5231 Drive Unit 2 R-0 Mo (11)

- TGP /TP Orive Linit 3 i

(-Part Feeders rive Unit o

i Security Drive Unit 3 R-1/0 Mo

F- Wizion Fieldbuz Slave ez 512 - 767 512 - 767

[ Fieldbus Master Yes 1446309 5144 - 5399 |
v

10. Select [Inputs / Outputs].

11. Confirm that “Fieldbus master” displays the following items:
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 7 *

= Startup Figldbuz Master General

[=J-Gontroller GCloze
- Gieneral
- Configuration
. Preferences
£~ Drive Units
- Fphots
=-Ihputs / Outputs Ecadiivee
-F

= ister
-General Update ]nterval:-lﬂ | ms
Eves CU

Fieldbuz Slave e ——— %
£ Remote Control otal Input Bytes:
5 RS32 12) (13)
H- TGP /TP Total Output Bytes 32

#-Part Feeders
[+ Security
[+ Vigion

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].

[ System Gonfiguration

Startup

= Controller

Gieneral

Configuration

Freferences

Simulator

Robots

Tnputs / Outputs

=- Fieldbus Master
ENEra

Remofe Contro

Riz232

TGP /TP

Conveyor Encoders

Force Sensing

Security

Vision

-

EaREaRE]

Fieldbuz Mazter Slaves

D

Input Bytes

Output

t Bytes Spel Inputs

[
G400-6463

(19)

Ik System Configuration

Startup

= Contraller

General

Configuration

Freferences

Simulator

Robots

Thputs £ Outputs

=) Fieldbuz Mazter
General
Slaves

Remote Contral

R5232

TGP £ TP

Conveyor Encoders

Faorce Sensing

Security

Wizion

-

B

Figldbus Master Slaves

Inputs

|Jtes

Output Bytes Spel

Spel Dutputs

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

RC700 / RC90 Option Fieldbus I/O Rev.15

45



2. Installation
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.
Devicsel >

O 55
O MNS

C

Sk £ 2

S b €2

2.1.4 Installing DeviceNet Board manufactured by Hilscher

Appearance

PCI: CIFX 50-DN

@ <— Rotary switch

< Status display LED (x2)

€— DeviceNet port

—_

-0}/

ard ID\

|

owigreen)| SYS
otigrin} JEMNS

edigreen

3

z

B
3
L= = o = e =

‘ ED
i 1
ﬁ £
1 N
\F"CIBus

(%2, 124-polig / 124 pin)

PCI Express: CIFX 50E-DN

@ <1— Rotary switch
o srs

< Status display LED (x2)

— DeviceNet port

46

1Dy 1

ird 1D}~ | ;
—

wilgreen) (0 SvS

otigrin /

PCl Express Bus
(36-polig ! 38 pin)
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Specifications

Item Specification
Name DeviceNet board manufactured by Hilscher
Maximum number of

DeviceNet slaves 63
Maximum number of total

cyclic input data 3584 bytes
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/O
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 Waiting for firmware to load
Green/Yellow
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 N
(Green, Red,
OFF)

Flashing (2 Hz)
Green, Red, OFF

Self test after power ON.

# (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
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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 net{Studio (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

A CANcpen CC'Link Devicei'et EthercAT™ Etheri'et/IP 'T__
POWERLINK 1iModbus ~ sercos

CONMMUNIGATION
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4. The [User Account Control] dialog box appears.
Click <Yes>.

ﬁ 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>.

ci

Please read the cifX Device Driver (x64) 1.5.0.0
License Agreement

HILSCHER SOFTWARE LICENSE
AGREEMENT D

[2

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 tous -

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

(e — g ——

6. The [Windows Security] dialog box appears.
Click <Install>.

7. 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>.

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 eaNopes (CLink Devicelet EthercAT= Etheritet/IP ';;‘_
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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 [éj

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>.

41 SYCON.net for netX - InstallShield Wizard

dlick Mext.

international treaties.

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,

WARNING: This program is protected by copyright law and

]

< Back

Next > M [ Cancel ]

14. [InstallShield Wizard - Important Information] dialog box appears.

Select <I read the information>.
Click <Next>.

15/ SYCOM.net for netX - InstallShield Wizard

Important Information

Please read the followinig information carefully.

S

major changes in SYCOM.net.

Overview

1.1. DeviceMet Master- SYCON.net and Firmware

have not read the information yet

InstallShield

Notes about major changes in SYCON.net V1.360.x.x |i|

Please read these notes carefully, since they contain important information about

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

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

15. The [InstallShield Wizard - License Agreement] dialog box appears.
Select <I accept the terms in the license agreement>.

Click <Next>.

15l SYCON.net for netX - InstallShield Wizard

License Agreement

FPlease read the following license agreement carefully.

=X

HILSCHER SOFTVUARE LICENSE AGREEMENT

Systemautomation mbH (*Hilecher™).

ofthe provisions of this Agreement.

_' I do not accept the terms in the license agreement

Installshield

This document is a legally valid contract between you and Hischer Gesellschaft fir

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

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.

»

< Back

][ Mext = V\I\,J [ Cancel
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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 - InstallShield 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>.

14! 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.

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 ? X
Fieldbus 10 Slave

[#- Startup

- Cortroller

- General

- Configuration

- Preferences
Simulator

- Drive Units

- Robots

£ Inputs / Outputs
-- Fieldbus Master
(- Fieldbus Slave

~Analog 1/0 Output Bytes: 20 ~

/- Remote Control

b-R5232

£-TCP /IP

. Conveyor Encoders

|- Force Sensing

[#- Security

[ Vision

Close

Fieldbus Type: DeviceMet
Fieldbus Slave ID: 1
Baud Rate: 500 Kbps

Input Bytes: 20 w

5. Start up the PC.
6. Select the Start menu-[SYCON.net] and execute it.
7. 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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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
neao|z=al [ e 2, ey
[ netproject + %| [ petDevice

220 DeviceMet
-1 Gateway / Stand-Alone Slar

%W CIFX DN/DNM

1 COMX 100XX-DNJDNM
-aekz WETX 100 DN/DNM
-tk NETX 500 DN/DNM
! NHST-T100-DN/DNM
53 NI 100X¢-DN/DNM

P | oy T Slaen
pJj F——T—| E _fﬁj\\ Fieldbus vendor %, DTM Clas

4] 4] ¥ | rI[\, Network View

|Output Winc . x|

14| «[» [ »l, SYCON.net ; netDevice Je [Ema] 1y

Ready

|Administrator |

Importing slave EDS files
9. Click [Network]-[Import Device Descriptions...].

¢ SYCON.net - [Untitled.spj]

- W

(==
|r|t=tprrun=r-r
~E{Project: Untitlet

= Device Catalog...

H File View Device | Network | Extras Help

| Import Device Descriptions... !}J

The [Import Device Description] dialog box appears.

'— netDevice - Import Device Description *

Look in: | DeviceNet

v| QT mE

Quick access D EPSN1001.eds

Desktop
m
Libraries

@

This PC

@

Metwork

* e
[ EPSNO700.eds

File name:

v [Coeen

Files of type:

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 @
% [ [EPSHO%0T edis |
| EPSNOT00.eds
Quick access | EPSN1001 .eds
Desktop
"
Libraries
This PC
Net.work
File name: “EPSMNO501eds” “EPSNO700eds” “EPSN1001eds™
Files of type: DeviceNet EDS (".eds)

11. The following message appears.
Click <Yes>. EDS files are imported.

- 5
Import Device Description [

g Imported files:

Device description files 3
Icon or bitmap files 0

Do you want to reload the catalog?

RC700 / RC90 Option Fieldbus I/O Rev.15
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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].

,"_)
=[] DeviceNat -
{1 Gateway / Stand-Alone Slav
|23 Master H

b= W
-1 COMX 100XX-DN/DNM

-mekx NETX 100 DN/DNM

-nets NETX 500 DMN/DNM

.+ [ NHST-T100-DN/DNM
< T ] »

| «» I Fieldbus /vendor % DTM Class

m

DTHM:

DeviceNet Master netX DTHM

Info: -
Vendor: Hilscher GmbH
Version: V1,1100.5.5605
Date: 2008-12-18
Device:  CIFX DN/DNM
- | Info: CIFX_DN_DNM
PN — r Vendor:  Hischer GmbH
- i V2,000
14 4] [ 1]s, Network View Date: 2008-05-28

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

60

= E| |2 DeviceMNet

el
Fe
s

M5

(1] Gateway / Stand-Alone Slav
(L] Master

: CIFX DN/DNM
-2 COMX 100XX-DMN/DMNM
etz NETX 100 DN/DNM

3

fiebs NETX 500 DMN/DNM
-Mf NHST-T100-DN/DNM =

<:|

m ] »

| «[» ]\ Fieldbus ¢ Vendor % DTM Class

connected.

DTM: DeviceNet Master netX DTM
Info: -
Vendor:  Hilscher GmbH
Version:  V1.1100.5.58605
Date: 2008-12-18
Device:  CIFX DN/DNM
- | Info: CIFX_DN_DNM
q = '_ Vendor:  Hilscher GmbH
- i ¥2.000
[4[ 4[> [v] Network View Date: 2008-05-28

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

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

Y

&

£ DeviceNet
-1 Gateway / Stand-Alone Slav

"l
Pe
-

4 CIFX DN/DNM H
COMX 100XX-DN/DNM

et NETX 100 DMN/DNM

febs NETX 500 DM/DNM

- NHST-T100-DN/DNM =
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| «[» [y Fieldbus / Vendor % DTM Class
DTM: Devicelet Master netX DTM
Info: -
Vendor:  Hilscher GmbH
Version: ¥1,1100.5.5605
Date: 2008-12-18
Device:  CIFX DN/DNM
+ | Info: CIFX_DN_DNM
Vendor: Hilscher GmbH
1 ] 3 N v2.000
1] 4[» [ »] Network View Date: 2008-05-28
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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)
°l

4| m
LI

Network View

27 Slave -
i CIF104-DNS (CO4DNS.EDS)

-l CIF104-DNS-R (CO4DNSR.EDS)

—-§8 CIF104P-DNS (C04pdns.eds)

-3l CIF30-DNS (C30DNS.EDS)

- §8 CIF50-DNS (C50DNS.EDS)

-l CIF60-DNS (C60DNS.EDS)

-} CIF80-DNS (C80dns.eds)

e CIFX DN/DNS (CIF¥_DN_DNS.EDS)

il COM-C-DNS (Comcdns.eds)

-8 COMX 100X3-DN/DNS (COMX_100XX-DN_DNS.EDS)
-2 COMX 10XX-DNS/DNS (COMX_10XX-DNS_DNS.EDS)
&8 EC1-DEB-DNS (Ecidns.eds)

EPSON RC700 DeviceNet Slave (EPSN0O700.eds)
EPSON RC90 DeviceNet Slave (EPSNO501.eds)

EPSONTSERIES DeviceNet(TM) (EPSN1001.eds)

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

m

DTM: Devicelet Generic Slave DTM
Info: -
Vendor:  Hilscher GmbH
Version:  V1.1100.5.5504
Date: 2008-11-23
Device: EPSON TSERIES Devicellet{TM) (EPSN1001.eds)
Info: EPSON TSERIES DeviceNet(TM) Slave EDS file [C:.eds]
Vendor: SEIKO EPSON CORPORATION
Version: 1.2
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)
|

W]

4] 4] | »[y Network View
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-3 Slave -
-l 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)
-8 CIFB0-DNS (C80dns.eds)
% CIFX DN/DNS (CIFX_DN_DNS.EDS)

W COM-C-DNS (Comcdns.eds)
B2 COMX 100XX-DN/DNS (COMX_100XX-DMN_DNS.EDS)
-8 COMX 10XX-DNS/DNS (COMX_10XX-DNS_DNS.EDS)

e EC1-DEB-DMS (Ecldns.eds)
{7 EPSON RC700 DeviceMNet Slave (EPSN0700.eds)
EPSON RCS0 DeviceMet Slave (EPSNO501.eds)

EPSON TSERIES DeviceNet(TM) (EPSN1001.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{TM) (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
e 2
&3 Slave -
' | 38 CIF104-DNS (CO4DNS.EDS)
1 38 CIF104-DNS-R (CD4DNSR.EDS)
CIEX_DN_DNM[CIFX DN/DNMI<0>(#1) 8 CIF104P-DNS (C04pdns.eds)

. J8 CIF30-DNS (C30DNS.EDS)
- j8 CIF50-DNS (CS0DNS.EDS)

EPSON TSERIES DeviceNst(TM) | 8 CI750-DNS (CH0DNS.EDS) _
e ..} CIFB0-DNS (C80dns.eds)
- CIFX DN/DNS (CIFX_DN_DNS.EDS) L
% - il COM-C-DNS (Comcdns.eds)

- 82 COMX 100%3-DN/DNS (COMX_1003¢-DN_DNS.EDS)
- H2 COMX 10XX-DNS/DNS (COMX_10XX-DNS_DMS.EDS)
-8 EC1-DEB-DNS (Ecldns.eds)

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

I8 Fieldbus {Vendor , DTM Class }, Found /
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Setting on master side
18. Right-click [netDevice]-<CIFX DN _DNM> and click [Configuration...].

netDevice

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

| - Connect

Disconnect

w

Start Debug Mode

Download
Upload

Cut
Copy
Paste

Network Scan...

Configuration...

Measured Value...
Simulation...

Diagnosis...

Additional Functions »
Delete L
<

W[ 4[> m Symbolic Name...

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

N
r netDevice - Configuration CIFX_DN_DNM[CIFX DN/DNM]<0>(#1) - =TaC g

! 10Device:  CIFXDN/DNM Device ID: 0 B
k Vendor: Hilscher GmbH Vendor 1D: 283 T

| Naviestionfrea = [0 Device Assignment
{21 Settings
23 Driver
[ | Scan
netX Driver
5 Device Assignment DEEE ssketon:
Firmware Download Device Hercdware Port 0/1/2/3  Slotnu...  Serial number Driver Channe! Protocel Access path
Licensing el [cipcsoson | fbevistiet/- __nja ] 216% | CIPX Device Driver | DevicehletMaster | _4abo.cho |
23 Coenfiguration
Bus Parameters.

Stan progress: 1/1 Devices (Current device: -)

Server Parameters
Process Data
Address Table

MAC ID Table

Quick Connect Table
Master Settings

Accese path: {358BEC 5B-0E92-4C0E-B4AS-54 6 2AETAAFA}¥CifX0_Cho

[ ok [ canced |[ apply ﬂ[ Help

K pisconnected O pataset  #
L

20. Select [Settings]-[Driver]-[Firmware Download].
Click <Browse...>.
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21.

Display [Firmware\CIFX] folder of Communication-Solutions DVD.
Select [cifxdnm.nx{].
Click <Open>.

B Select Firmware File s |
Lockin: |, GIFX N - QOF
Name - Firmware
* [ cifxdnm.nxf DeviceNet Master
Quick access || cifxeirm.nxf EtherNet/IP Scanner
U
' Il
| Desktop
I .
I | g |
! Libraries
L
Q !
I This PC
[ .
3 Files of type: [Finlme Files (*nuxf:*nxm) - ] Cancel
betaurk Recent folders: [ v] Help
Firmware: 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

Browse...

Eéettmgs = PeviceNet Master for CIFX
Driver
netX Driver Version: |2‘4 (o)
Device Assignment CAUTION:
ap Firmware Download &
Licensing

The firmware download
3 Configuration

Bus Parameters - stops the bus communication,

- erases the configuration datebase and

Master Settings

Server Parameters - overwrites the existing firmware in the device.

Process Data

Address Table

MAC ID Table To complete the update and to make the device operable again, please re-download the configuration when this operation has finished.
‘Quick Connect Table

| T |

A Disconnected @ Data set

Click <Yes>.

L

Question

o

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

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>.

I netDevice - Configuration CIFX_DN_DNM[CIFX DN/DNM]<0x>(#1) - =NEc X
‘ IO Device: CIFX DN/DNM Device ID: 0 -
j}! Vendor: Hilscher GmbH Vendor ID: 283 DT

Navigation Area =] Bus Parameters
33 Settings Gerers!
3 Driver
Device Description: CIFX_DN_DNM
netX Driver -
Bus Parameters
Device Assignment
Firmware Download MAC ID:
Licensing e
aud Rate:
23 Cenfiguration =
i+ Bus Parameters Ecalad e
Server Parameters [ Auto Clear
Process Data
Address Table
MAC ID Table
Quick Connect Table
Master Settings
L]
ok [ cancd |[  appty RF][ Help
Lag
< pisconnected ( Data set 7
25. Select [Configuration]-[MAC ID Tables] tab.
Enter [MAC ID] on the slave side.
Click <OK>.

B netDevice - Configuration CIFX_DN_DNM[CIFX DN/DNM]<0>(#1) L =ANcl X
¥ I0Device:  CIFXDN/DNM Device I: 0 =
h Vendor: Hilscher GmbH Vendor ID: 23 T

Mavizstion Ares =] g MAG ID Table
3 Settings Fotivate /| MAC D Devioe Name I Vondor
{3 Driver 'SON TSERIES DeviceNet(TM] (EPSN EPSON TSERIES DeviceNet{TM) (EPSN SEIKO EPSON CORPORATION
netx Driver

Device Assignment
Firmware Download
Licensing

23 Configuration
Bus Parameters
Server Parameters
Process Data
Address Table

= MAC ID Table

Quick Connect Table
Master Settings

ok [ ceneel ||

Apply ] [ Help

4> pisconnected @ pata set

i

26. Close the [Configuration] dialog box.
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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 DeviceMNet(TM) (EPSN100
"

— Connect

Cut
Copy
Paste

Configuration... %
Measured Value...

Simulation...
Additional Functions 3
Delete

Symbolic Name...

b Netwol

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

M netDevice - Configuration EPSON TSERIES DeviceNet(TM) (EPSN1001.eds)[EPSON TSERIES DeviceNet(TM) (EPSN1001.eds)]<1> O | B |
Wi [ODevice:  EPSON TSERIES DeviceNet{TM) (EPSN1001.eds) Device ID: 10 s
— Vendor: SEIKO EPSOMN CORPORATION Vendor ID: 1009 DT

Navigation Area = Pall connection configuration -
=3 Configuraticn PG
General Sizes
23 Connection
= m Connection Path: User Defined Consumption Data \ | 200424023003
Change of state Path description:
Cydic Production
Bit-Strobe Size: 20 Bytes 3
Parameter
&3 Device Description Connection Pata: User Defined Production Data// ~| 00424013003
Device Path description:
DS Timing
Production Inhibit Time: 0 ms
Expected Packet Rate: 200 ms EDS default values

K= pisconnected [ 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[CIFX DN/DNM]<0=(#1)
1 L]
| ;’ Connect
Disconnect
Start Debug Mode

Download
Upload

Cuk

Copy
Paste

Network Scan...
Configuration
Measured Value
Simulation

Diagnosis...
Additional Functions 3
Delete

Symbeolic 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...

Cenfiguration...
Measured Value...
Simulation...
Diagnasis...

Additional Functions 3
— Delete

Symbolic Name...

34. The [Diagnosis] dialog box appears.
Select [Diagnosis]-[General Diagnosis].

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

Firmware Diagnosis
‘23 Extended Diagnosis
(21 RX_SYSTEM
(£ DPM_COMO_SMBX
(£ DPM_COMO_RMBX

h
[ netDevice - Diagnosis CIFX_DN_DNM[CIFX DN/DNM]<0x(#1) [E=REE
1 10 Device: CIFX DN/DNM Device ID: 1] =

h vendor: Hilscher GmbH Vendor ID: 283 DT
Navigation Area ] General Diagnosis
D
= ‘a = Devios stats Network state
General Diagnosis|
d 2 @ Communication @ Operate
Master Diagnosis %
@ Rrun i 1de
Bus Diagnesis N
Station Diagnosis . e @ st
i@ Error @ Offine

m

Configuration state
(@ Confiquration locked
Q New configuration pending

| connected &L Device
L

(23 TLR_TIMER () Reset required

(O can_DL @ Bus ON

(21 DEVNET_FAL -

(21 DEVNET_AP Communication error:

[Z1 MARSHALLER Wathdog 0
atchdog time:

[Z1 PACKET_ROUTER N m

e I Error count: b

@

35. Close [Diagnosis] dialog box.
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36. Select [File]-[Save].

R SYCON.net - [Untitled.spj] *
File | View Device Network
0O New = |3

; & Open... N

M Close
E save

Save g5..|.’\? "IES DE\
Exit

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

B sove s X
Savein: | CIF% v| G ? 3 -
~
l MName Date modified Type Size
Outdated versions 72272019 316 PM File folder

Quick access

Desktop

m
Libraries

L

This PC

@

Network

File name: w | | Save

~ Cancel

Save as type: Projekt file {*.spj)
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Exporting the configuration file (.csv) for RC+

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

L
CIFX_DN_DNM[CIFX DH/DNM

- CnCchmkl TCCDTOC
T Connect
Disconnect

Start Debug Mode
Download

Upload

Cut

Copy

Paste

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

Simulation...

Diagnosis...
Additional Functions
Delete

Symbolic Name...

' Network View /

- D DeviceMet

[ Gateway / Stand-Alone Slave

21 COMX 100XX-DN/DNM
B NETX 100 DN/DNM

B¢ NETX 500 DN/DNM

B NHST-T100-DN/DNM
2 NJ 100XX-DN/DNM

:\?Tela'bus X\J'endur >\ DTM Class >\ Found /

Ik DeviceNet Master netX DTHM
o -

ndor:  Hischer GmbH

rsion: ¥1,1100.5.55605

te: 2008-12-18

ice:  CIFX DN/DNM
o CIFX_DMN_DNM
ndor:  Hischer GmbH
rsion: V2,000

te: 2006-05-28

Offline Compare...
Online Compare...

Setpoint Value...

Service >

Lifelist

Set Slave MAC ID

License

Export > €8V,

Print > DBM/nxd... |}

XML...

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

’ Save As
Savein: CIFX
l Name
EtherNetlP

Quick access

Desktop

™
Libraries

|

This PC

@

Net.\-uo:k

File pame:

Save as type

EtherMetlPesy| v | Save |

v] @2 @
Date medified Type Size
7/22/2019 316 PM  File folder

CSV Files (*.csv) ~ Cancel

Now, the settings by SYCON.net are complete.

Close SYCON.net.
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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.

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

(2) Refer to the EPSON RC+ Users Guide 23. Installing Controller Options and
enable the Fieldbus Master option.

(3) The following message 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.

(4) Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

Systermn Configuration 7 *

- Startup Figldbuz Master General

=-Gontroller Cli==
Gieneral

- Configuration

- Preferences
-Drive Units

- Fobots

JInputs / Outputs Mene
28 Fieldbus Master
- Fieldbus Slave 10
Remote Contral

-R5232

#-TOP A TP Total Input Bytes: 0

b Security

i Vision Total Output Bytes(

-E-F

-

(5) Select [Inputs/Outputs]-[Fieldbus Master]-[ General].

(6) Set the following items:
[Fieldbus Type:] DeviceNet
[Board Type:] Hilscher
[Update Interval:] Update cycle for the DeviceNet master /O

System Configuration 7 X
=-Startup Fieldbus Master General
E-Gartroller Close
Geheral
Configuration
- Preferences Apply
(- Orive Units Bestare
[#- Robotz
S puts / Outputs Board Type R |
(- Fieldbus Master
"F‘TIdEUStSh?VB Update Interval'n me
[#-Remote Contro
[-R5232
G-TGP A IP Total Input Bytes: 0
i Security
F-Wizion Total Output Bytes0
Import
Gonfiguration

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

«

Organize +

v 4

I This PC

_J 3D Objects

[ Desktop

@ Documents

; Downloads

J’! Music

&=/ Pictures

m Videos

i Win10x64 EN (C)
- Win10x64 JP (D:)
- Win10wx64 CS(E)
- Win 10264 CT (F)

File name: |De\.riceNet.(sv

Mew folder

» ThisPC » Documents » CIFX »

~

¥

Import Hilscher Fieldbus Master Configuration

Search CIFX

Date modified

MName

DeviceMet
EtherNetlP
|j DeviceMet.csv
|j EtherNetlP.csv

<

P
=~ T @
Type

File folder

File folder

CSV File

CSV File

v| Hilscher Config File (*.csv) ~

Cancel

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

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.

X

Mok ]

(9) Confirm that the following items are displayed.

System Configuration

[-Btartup
=-Controller

- General

- onfiguration

- Preferences

Simulatar
[+ Drive Unitz
[+- Fobots
E-Inputs / Outputs
#- Fieldbus Master

ieldbuz Slave
[+- Remote Gontrol

Fieldbus Master General

Cloze

Apply
Eetdus Ty

Bestore

Update ]nterval:“ ms

: -ﬁ%gsff P 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 : Number of outputs the master controls (Bytes)
(10)Click <Apply>.
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2.1.5 Installing DeviceNet Slave Board

Appearance

ED “—DeviceNet Connector

—Configure Switch O O MS LED: Module status display

5955 Status Display LED > Cg) 9 NS LED : Network status display

|

The Fieldbus slave board is configured as follows at shipment.

Board Appearance Configuration
CN3 DSW2 DSWH1 JMP1
—~ECmO| SW1
SN EEE = | SW2 IRQ5 [0 O|JP1
° o —~Eme SW1 wmm | SW3 IRQ7 |0 o|JP2 E
9 ECE | SW2 S | SW4 IRQ10[0 O|JP3
55 & CECE | SW3 ol | SW5 IRQ11|0 o|JP4 =
° SELE | SW4 omCm | SW6 IRQ15/0 O|JP5
o ~I | SW7 12
ol W |SW8
All Open All ON Fixed as above All Open

DSW1 DSW2
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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 mor 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 swé w5 w6 w7 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
125k 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

/N

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:
Robot Controller RC700: Maintenance 6.10 Option Board
Robot Controller RC90: Maintenance 6.8 Option Board
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 Ewg‘
+ Starty Inputs ¢ Dutputs
S::'Et\_%unllu\ler Board
Crrive Units
I-“:::l: 7 Dutputs Type Installed Inputs Outputs
Fieldbus Slaveﬁ  Standard
Remate Cantral 7 Extended Board 1 es B4-95 B4-95
R5232 Extended Board 2 Mo
TCR /1P (2) Extended Board 3 Mo
Cornveyar Encoders Extended Board 4 Mo
Security Fieldbus Slave es F12- 767 512 - 7E7
Wision Fieldbus Master Mo
3)
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].
= System Configuration E'gl
Fieldbus [/0 Slave
g::'EtL%Dntlo\lerBDard
Crrive Units
Rebots Fieldbus Type DeviceMeat
= Inputs # Dutputs
[=- Fieldbus Slave Fieldbus Slave ID: B3
3 Bemate Control Baud Rate: 500 Kbps
S W | :
TCR /1P (4 Input Byptes: 32 v
Eonve.yor Encoders Output Eptes: 32 -
Sfa.cunty
Wision % ( 5)
76 RC700 / RC90 Option Fieldbus I/O Rev.15
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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].

Il System Configuration

Startup

SPEL Controller Board
Drive Units

Ruobats

= Inputs / Dutputs
(=) Fieldbusz Slave

Fieldbus 140 Slave

Fieldbus Type: DeviceMet

Fieldbus Slave D 63

Remote Control ﬁ Baud Rate: 500 Kbps

R5z32 )

TP /1P Input Bptes 32 v
Cornveyar Encoders Dutput Eptes: 32 3

Security

Wision

Close

3. Change the settings of [Input Bytes] and [Output Bytes].

In this example, both of them are chan

ged to “20” Bytes.

I System Configuration

Fieldbus 1/0 Slave
ey
[# SPEL Controller Board
+ Drive Units
- Flobots Fieldbus Type: DeviceNet
(= Inputs / Outputs
- Fieldbus Slave Fieldous Slave ID: 63
[#- Riemaote Control Blaud Rate: 500 Kbps
+- R5232
& TCPZIP Input Bytes: 20 w
Conveyor Encoders Dutput 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

Rebootine Gontroller

RC700 / RC90 Option Fieldbus I/O Rev.15
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6. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

I System Configuration E|E|
Inputs / Dutputs _

Startup

SPEL Controller Board
Drive Units

Fobots

=0 Inputs / Outputs |

Type Irstalled Inputs Outputs

Standard

Figldbuiz Slave

Remate Contral Entended Board 1 Yes £4-95 £4-95
R5232 Extended Board 2 No
TCR A IP Extended Board 3 Mo

Conveyor Encoders Extended Board 4 Mo
Securty | Fieldbus Slave es 512767 512767 |
Wigion Fieldbus M aster 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.

NOTE

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 Gonfiguration ] EDS Information CGonnection Gonfiguration IOnIine Parameters ]
¥ Polling [~ Chanee Of State
Iput Size @ - 2855 20— Bytes Tnput Size {0 - 2683 : —] Bytes
Output Size @1 - 2657 200 = Bytes Output Size 0 - 266} —] Bytes
Poll Rate:  |Every scan  w Heartbeat Rate (48 - 30000) : = ms
[ Strobe [ Cyelie
Thput Size {0 - &) : 3 Bytes Input Size {0 - 256} 3 Bytes
Output Size (0 - 266 : 3 Bytes
EDS Default Values Send Rate (48 - 30000} : — m
Walues from Device
Mame :
Description :
bext 7> Hep | ok | Gancal

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
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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
or connecting/disconnecting any cables. Working with the power ON is
extremely hazardous and may result in electrical shock and/or malfunction of
equipment.

/N

WARNING

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
\

DeviceNet Communication Specifications

ltem

Specification

Name

DeviceNet slave module

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)

RC700 / RC90 Option Fieldbus I/O Rev.15
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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 board for

wiring.

Terminal name for each pin

Positive bus supply voltage
(DeviceNet bus power)

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

V+

NOTE

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

Install terminating resistors at both ends of the network.

80
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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.

Install the module to the dedicated slot on the T/VT series Manipulator.

Reference: Manipulator manual Setup & Operation 17. Fieldbus 1/0

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 board using the following procedure.

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

box.
I System Configuration ['EWX\
Startup Inputs ¢ Dutputs

Cloze

SPEL Controller Board
Drive Unitz
H 1}

Type Installed Imputs Outputs

Fob
Figldbus Slave | Standard
Remate Contral Extended Board 1 e

B4 -95 E4-95
RS5232 Extended Board 2 Mo
TCR AP (2) Extended Board 2 Mo
Corveyar Encoders Extended Board 4 Mo
Security Fieldbus Slave eg F12- 767 512 - 7E7
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].
[ System Configuration @l&r
Fieldbus [/O Slave
[ Start
-Cuantump\lgr
General
Configuration
Praferences Fieldbus Type Device Net
E _SDi:VL;‘ELtJDn:tB Mode Address: 1 -
?:D;;n Baud Rate: 250 Khps v
S Inputs & Output:
[=Fieldbus Slave Output Bytes: 32 -
[ Remote Contl

#-RS232
TCP /1P

-!gecurity (4)

- Wigion

W

RC700 / RC90 Option Fieldbus I/O Rev.15
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82

5.

Baud Rate
Input Bytes

Output Bytes

6. Click <Close>.

: DeviceNet

Confirm that the following items are displayed.

Fieldbus Type
Node Address

: Configure switch Node address
: Configure switch baud rate

: 32 (default setting)

: 32 (default setting)

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 & " E
Startup Fieldbus 1/0 Slave
~General
Configuration
Preferences Figldbus Type DeviceNet
- Simulator
Drive Units Node Address 1 -
= Rokots
| @ Root 1 Baud Rats 250 Kiys
EHnputs / Qutputs
3z
Fizldbus Master Input Bytes: -
= Falg EVE Output Bytes: 3z -

Genera
Rermote Control
tRS232

TCR /1P

[+ Security

# Vision

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

Click <Apply>.

EPSON RG+ 7.0

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

Rebootine Controller

Change the settings of [Input Bytes] and [Output Bytes].

Click <Close> and the following message dialog box appears.
T/VT series Manipulator (Controller) automatically starts rebooting.
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8. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

Id System Configuration E|E‘
Inputs / Dutputs _

Startup

SPEL Controller Board
Drive Units

Fobots

=0 Inputs / Dutputs |

Type Irstalled Inputs Outputs

Standard

Figldbuz Slave

Remate Contral Entended Board 1 Yes £4-95 £4-95
R5232 Extended Board 2 No
TCP/IP Extended Board 3 Mo

Conveyor Encoders Extended Board 4 Mo
Securty | Fieldbus Slave es 512767 512767 ||
Wision Fieldbus M aster 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 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 applicomIO Console application.

General Configuration ] EDS hformation  Gonnection Canfiguratian ]0n|ine Parameters I
¥ Palling [~ Change Of State
Iput Size (0 - 25850 :  [20 = Bytes Thput Size (0 - 266 : — Bytes
Output Size 01 - 288} :  [200 = Bytes Qutput Size 0 - 265} : —| Bytes
Paoll Rate:  |Ewery scan  w Heartbeat Rate (48 - 300007 : = ms
[ Strabe [~ Cyelic
Thput Size 01 - 8): 3 Bytes Thput Size (0 - 255) : 3 Bytes
Output Size 0 - 255 : 3 Bytes
EDS Default Walues Send Rate (48 - 30000 : — me
Malues from Device
Name :
Description :
Mext > Heb | ok | Cancel

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
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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.

84

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.

2. 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.

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

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

5. Turn ON the stations.

6. 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.

7. 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

Resistor ON \/ \ / \ / \ / \ \Terminating
| Slave | | Slave | | Slave | Slave | | Slave | Resistor ON
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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.

ltem Specification
Impedance 135to 165 Q
Capacity <30 pf/m
Loop resistance 110 Q/km
Wire diameter 0.64 mm
Core cross-section > 0.34 mm2

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 < A—> O (3) RxDITXD-P
DGND (5) O O (5) DGND
VP (6) O O6) VP
RxDITXD-N (8) O O (8) RXDITXD-N

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 O
RxD/TxD-P (3)
2200
RxD/TxD-N (8)
390 O
DGND (5)

Data Line B

Data Line A

Some commercially available PROFIBUS 9-pin D-Sub connectors have functions of
terminating resistor and they can enable/disable the terminating resistors. (Example:
Woodhead MA9DO00-32)

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

M12 connector are also available.
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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
2 184
m —|
g 14+
O 500 kbps
= 10+
3 _
- 6 1.5 Mbps
: ) R
e 12 Mbps
I 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

~-- Master 1 Master 2 Master 3 [

‘\ Master-slave communication

Slave Slave Slave Slave Slave Slave Slave
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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.

88

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
figure.

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.
shooting in this manual.

PCU-DPIO

4-pin Terminal

Qé_ Watchdog Port —>

(Do not use this port.)

OO«— status Display LED (2)

I

00%

_

AN

PROFIBUS-DP Port —>

For details on the status display LEDs, refer to 4. Trouble

Jumper Pin for Board Address Setting

JP1 D
\ CoC1C2

amimlP
LED 2) —> [ i
(Unused) ON
<€——— 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.

RC700 / RC90 Option Fieldbus 1/O Rev.15
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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.

RC700 / RC90 Option Fieldbus 1/O Rev.15



2. Installation

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.
2.

3.

4.

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

The following dialog box appears. Select “Run setup.exe”.
=1 AutoPlay =l e =

DVD RW Drive (D:)
applicomIO_V4.2

[] Always do this for software and games:

Install or run pregram from your media

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

General options

Open folder to view files
J using Windows Explorer

View more AutoPlay cptions in Control Panel

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

molex

‘one company » a world of innovation

|Summary

| What's New?
it
Internet Site
Browse Contents
Contact us

Acrobat Reader

e — EradCommunications Inc.
EXIT Copyright © 2010 Molex, Int ghts reserved
All other products or tradema; ‘espective owners.

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

molex

‘one company » a world of innovation

|Installation

% applicomlO®

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

QuickStart Documentation

BradCommunicat

" is a trademark of Molex, Inc
ated Products Division. All rights reserved

- ;
IT Copyright @ Molex, Ini
EX Al other products or trademarks are the property of their respective owners

RC700 / RC90 Option Fieldbus I/O Rev.15
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If the Microsoft. NET Framework 4.0 is not installed, following dialog box appears.
Click <Install>.

applicomlIO - InstallShield Wizard

Sy applicomlIO requires the following items to be installed on your computer. Click Install
(=*Y 10 begin installing these requirements.

Status  Requirement
Pending Microsoft .NET Framework 4.0 Full

I[ Install ]“ Cancel ]

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

Click <Next>.
—— -
1) applicomiO - InstallShield Wizard =)
Welcome to the InstallShield wWizard for
applicomIo

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

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

The [License Agreement] dialog box appears.
Read the software license agreement and click <Next>.

s [m

L

12l applicomlO - InstallShield Wizard |3~
License Agreement
Please read the following license agreement carefully, ..
Software License Agreement -
]

Please 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:

IRy

S S S .

ceent the terms in the license agreement:

(71 1 do not accept the terms in the license agreement

InstalShield /\~/‘

< B3 [ Next > ] [ Cancel ]
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8.

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

Enter the User Name and Organization.
480 2pplicomlO - InstallShield Wizard [

Customer Information
Please enter your information. ..

User Mame:

Organization:

L <
=
NV

Instalishield

[ < Back ][ Next > ] [ Cancel

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>.
ﬁapplicomlo - InstallShield Wizard @

Destination Folder

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

D Install applicomIO to:

C:¥Program Files (xB6)¥ BradCommunications¥ applicomI0¥4.2%

InstallShield

[ < EV" Next > Il [ Cancel ]

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

Click <Install>.
"4 2pplicomi0 - InstallShield Wizard [

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

Click Install to begin the instzllation.

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

Instalshield

Install i [ Cancel

RC700 / RC90 Option Fieldbus 1/O Rev.15
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11. Installation of applicomlO Console application starts.
After the installation completes, the [InstallShield Wizard Completed] dialog box
appears.
rClick<Finish>.

e -
2] applicomlO - InstallShield Wizard =5

InstallShield Wizard Completed

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

< Baj Finish Cancel

L

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

changes made to applicomIO to take effect. Click Yes

@ You must restart your system for the configuration
" torestart now or Na if you plan to restart later.

e

13. 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

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.

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

cohzoleinexe

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

a applicomIOR console

File Description Toolz 7

=iEYe = LI ==K

D .
[Add Board i
T Boards i
DOE zerver parameters (PGDDEY
:& DAServer parameters
:& QPG server parameters

B3| Blsls|

| @ Mot available.
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7.

8.

9.

96

The [Add New Board] dialog box appears.

Confirm that “PCU-DP2I0O” is displayed in [Board to Add]-[Board Type] and click

<OK>.

Board J
Bo
Board T PCU-DP2IO

Description : 1 Profibus channel 12 Mb

Add New Board

Informations
o A PCU-DP2I0 board comeclly detected.

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 »

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

board is correctly inserted.
Add New Board Rx

Board 1: ]
Board to Add Informations
Board Type : ABSENT Mo board 1 was detected
Description :

Press the " Disenastic and Manual Gonfiguration” button to have more
information or to manually configure this one.

PC104/154 Board Parameters

DPRAM Base Address :

i Disgriastic Snd MERlal Carfielration

oK | Cancel |

Help

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>.

applicoml0@ Console

2)
Save modificatiins 7
\_‘/
Mo Cancel

The following dialog box appears. Click <OK>,

applicomIOR Gonsole

-
1 ) “fou have to restart the PG in order to vour new configuration ta%es effect on the applicomIOy driver.

8-3 Reboot the Windows.

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 Yiew Favorites Tools Help

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

=]

Address |3 Di\Documents and Settingsall UsersDesktop!applicomIo 240, M
~

. L =, Consale

File and Folder Tasks ' Tools Shorkcut
1 ZFKB

() Make a new folder

€3 Publish this Falder to = Help Initialization
the Weh Shortout Shortout
et Share this Folder b e < B 2KB
‘= Quick Start with applicomIc "l"E Wersion Information
solution Sharkcut
Adobe| Shortout ZKE

v

Other Places

3

[

Go

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

EBX

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

a applicomIOR console

File Description Library Network Protocol Toaols Items 2

| 5| »=2|0|s= 2| 8| BlE| = v
= |i=-#) PROFIBUS Master - Station: 000 - 9 kbit/s
& |

[Mone] Lacal DP Slave

>

| Dezcription (GONFIE01)
= g Boards configuration (4)

= a Equipment Available
+ a applicom international

+ ﬂ Brad Harrisan
+ a SEIKO E PORATION D |
+-8 55T (5)

a E quipment Library |m Metwork Detection

>

54

Loading description files complete
Loading configuration files...
Loading configuration files complete

[ (2|3

B Output Message View

Ready Canfigured boards state :

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

RC700 / RC90 Option Fieldbus I/O Rev.15
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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 GSD 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 Fiefs) (8)

) Add Filels)
| ® Add all the GSD from a Directory |

Directary or File Name :

| E:\Fieldbus_for RC7.0V\PROFIEUS

e G50 files usable in the corfiguration console must be registered in the devices library.
elect the location of the file{s) to insert and click on Next button.

(10)
!

| <Back | Net> || Cancel | | Heb

9. Click <Browse>.

10. Click <Next>.
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11. The following dialog

Revision Manufac

File Name Status Device Name
Ver20 SEIKDE|

4} EPSBOD5Egsd Replaced EPSON RC90 PROFIBUSDP Slave
4} EPSNOEDEgsd Replaced EPSON RCT00 PROFIBUSDP Save Ver.1.0

€

SEIKO E|

Mames of "Renamed"” files can be modffied by pressing F2 key. Click then
n Nest button to perform actions describegip the status column. View Selected File

< _ |

| <Back |

12. Click <Next>.

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

registration.

GSD

Click on Finish to add the GSD

Help

RC700 / RC90 Option Fieldbus I/O Rev.15
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14. Configure the PROFIBUS-DP master.

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

Description  Library Metwork Protocol Tools  ltems 2

ﬁ&ddswd Ins r E BER & = 29
% DelcteEoard - % =-# Profibus, Master -Station: 007 - 9.6 kbits/s
Ctrl+C -[4® [None] Local DP Slave

Ctrl+V

+% OPC server parameters

8038 Bes

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

Ghannel Properties |Yl

—fvailable Protocols

| Protocal | Manufacturer /\/ \ |
[4ONS

Profibuz-DP

M
— |

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

File Description Library Metwork | Protocol Tools ltems I

b & 2 R0 OE  Colspse/pand EIEEYY
_ P Duplicate Cirl+D  fibus, Master -Station: 001 - 9.6 kbits/s
ﬁ]’ﬂ 4] E @ 3 Delete Del Mone] Local DP Slave
=B Description (ConfigD1) Export Item(s)
9& Boards configuration Import Item(s)

i [=-E8 Board 1: PCU-DP2IO
e e Lo

;& OPC server parameters 4 Start Console Diagnostic Bzspasis
A Stop Console Diagnostic

i= Options...

88 Bss
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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 Value  Unit
Ll Bzud Rate 56 kbits/s
= T35 : Profibus Address of this Station 1

= HSA : Highest Station Address 126

Parameter
Description -

Profibus transmission speed of the applicom master. This must
be identical to the equipment speed. The baud rate range

depends on the profile (DP or un@d board type
v

| oK | Cancel Help

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

File Description Library Metwork Protocol Tools  Jtems I

(== R el = =]

|5 Ba +3 = 20
= | oA Profibus, Master -Station: 001 - 9.6 kbits/s
- e H L. [None] Local DP Slave
E--EF Description (Configd1)
Eg Boards configuration
. 5.E® Board1: PCU-DP2IO
ffl" Protocel (Profibus): Profibus, Master/Slave
p® OPC server parameters
(19)

BT+ % 1

=
| Read Metwork Configuration h

(18)

0

|5 Equipmert Liblaf}'l W Network Detection ||

Scanning netwark..
Scanning network complete

O Output Message View |

Shiow or hide the toolbar | Configured boards state : - (LEN) |N—%
S

19. Click the <Read Network Configuration>.

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

0 Do you want to 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 Corfiguration | TTR Corfiguration

Name Value  Unit
g B=ud Rate 96 khits/s
= T5 : Profibus Address of this Station 1

= HSA : Highest Station Address 126

Parameter
Description :

Profibus transmission speed of the applicom master. This must
be identical to the equipment speed. The baud rate range
depends on the profile (DP or universal) and board type.

/A
\)| ok | [ canes Hepp

22. The [Network Detection] dialog box appears and starts scanning the device
information on the Fieldbus.

Q

Scanning netwark....

File Description Library MNetwork Protocol Tools [tems 2

H &% 20 OO

i BB o8B = 29

= | 5~ Profibus, Master -Station: 001 - 13.2 kbits/s
gy W 2 & ... [None] Local DP Slave

E-W Description (Config01)

Eg Boards configuration

. ©-E¥ Board1: PCU-DP2I0

il Protocol (Profibus): Profibus, Master/Slave
:& OPC server parameters

S T

E Station: 002 Dp:0x0el6
Station: 004 Dp0x061a
Station: 005 Dplx081d

_@ Equipment Uhfﬁf}'| % Metwark Detection
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24. Select a device you want to register as slave.
El
File Description Library Metwork Protocol Tools ltems 7
H&ExzeE0@0D%e 8 82 6B = 29
= Efﬂ Profibus, Master -Station: 001 - 15.2 kbits/s
P e & .2 [Mone] Local DP Slave

=B Description (Configh1)
E.& Boards cenfiguration
2. B8 Board 1:  PCU-DP2IO
ﬁ? Protocol (Profibus): Profibus, Master/Slave

,,Q OPCs, arameters
e

N Y )

Station: 005 Dp:CxD61d

B3 Equipment Library| W Metwork Detection

Secanning network ...
Scanning network complete

O Output Message View |

| Configured boards state : ’T_ ’_ ’_ ’_ ’_ ’_ ’_ ’_ ’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] ~IEPSON RC700 PROFIBUS-DP Slave
\
General Corfiguration | GSD Infarmation | Moduida,  Nuratian|
Identification
Equipment : 0oz A
@Link @Agtive
Station 0oz v
Parameters
Watchdog Control (0-255) : 50 %100 ms
Data Format Big Endian (Motorola) ¥
Description
-
-
<{ Previous | I et >> I Help ] I oK I [ Cancel
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27. Select [Modules 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.
Make sure that the information matches with that of the slave device.

[002] - EPSON RC700 PROFIBUS-DP Slave |

General Configuration |GSD Infnrmation” Modules Configuration “

Infarmations

Input Size (0-244) 3z Bytes Module Gount (1 ¥4 4
Output Size (0-244) 32 Biytes
Data Size (1-488) 64 Bytes
Available Module(s) Input Output Configuration -
0 El
%2 Bytes In 20 1 Add
%23 Bytes In 3 0 12
4 Bytes In 4 ol 13 il
L= WY c ~ F)
Configured Module(s) Input Output Configuration E—
%216 Bytes Out 0 16 2F
%16 Bytes Out 0 16 2F Mave Up
%216 Bytes In 16 0 1F
16 Bytes In 16 0 1F ove Down
<< Previous Help I [ QK ] I Cancel

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.

28. Click <OK> to complete the registration.
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29. Check the communication status with each slave devices.
Click <Diagnostic>.

E] applicomIOR console gi

File Description Library Network Protocol Tools Items ?
53 E(¥|pg n pRo @EY

= A PROFIBUS Master - Station: 000 - 12 Mbit/s
By B g

[002] Station: 002 EPSON RC700 PROFIBUS-DP Slave
[None] Local DP Slave|

o
-2 Boards configuration

.. H# Board 1:  PCI-DPIO

# Protocol (Profibus): Profibus,
i..o% OPC server parameters

<]

1 |

OB S s

& Station :2 Id :0x0E06

£ Equipment Librawy | @ Network Detection

Scanning network

Scanning netwark complete

N
>
B Output Message View
Mﬂeady b 4

The [Diagnostic Board] dialog box is displayed.

2 Diagnostic Boar

Diagnostic ?

Plw B

Channel 0 PROFIEUS
8- siave vz 0P
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106

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 ?

Llw B

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 g X

File Description Library Network Protocol Tools Items ?

» @5 epE0 @@

[(]l]z] Station: 002 LEPSON RC700 PROETRIIS_ND Slave

(=29 Description (CONFIG01) 5 [None] Local DP Sl 2= “=-7 -0 ST
X # Delete Supp

-2 Boards configuration -
& B2 Board 1:  PCI-DPIO ] Propertics Space

A Protocol (Profibus): Profibus,
+® OPC server parameters
< I \ b

A
- Network Detection
&) Station :2 Id :0x0E06

£ Equipment Library | {9, Netwark Detection

Scanning network...
Scanning network complete

B Output Message View

Feady

=W |
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The property information of selected slave device is displayed.

[002] - EPSON RC700 PROFIBUS-DP Slave

General Configuration |GSD Information | Modules Cnnfigur'atiun‘

Identification

Ecuipment ooz -
[ Link. [] Active
Station ooz »
Parameters
Watchdog Control (0-255) 50 x 100 ms

Data Format : Big Endian (Motarola)  +

Description

<< Previous [ Mext »>» l [ Help ] [ K ] [ Cancel

Select the [Connection Configuration] tab.

Connections Parameters appear to communicate with the slave device.

[002] - EPSON RC700 PROFIBUS-DP Slave

‘ General Configuration | GSD Information ‘ Modules Gonfiguration

Informations

Input Size (0-244) 32 Bytes Maodule Count (1-4) : 4
Output Size (0-244) : 32 Bytes
Data Size (1-488) : G4 Bytes
#uailable Module(s] Input Output Configuration =
%] In 1 El
-2 vtes In 2 Add
3 Bytes In 3 0 12
24 Bytes In 4 0 13
Gme a1 3 ~
Configured Modulels) Input Output Configuration Remove
#16 Bytes Out ol 16 2F
#9216 Bytes Out 0 16 2F Move Up
#16 Bytes In 160 1F
#9216 Bytes In 160 1F Mave Dawn
<< Previous I Mext »>» I [ Help ] [ 0K ] [ Cancel

I

30. Select [File]-[Download in Flash] from the applicomIOR console menu. Register the

NOTE

RC700 / RC90 Option Fieldbus 1/O Rev.15

configuration to the Fieldbus master board.

dl applicomlO® console

-]

File Description Library Network Protocol Tools [tems 2

Lonfiguration Manager...

é List and Print...

?; Download Firmware...

Board(s) Initialization
I Download in Flash rofibus, Master/Slave

Eraze Flazh Memaories

Export 4
Import L3
Preferences L3

Exit
T T
| iB Station: 004 Dp:bD61a

?  E & 5] 2
Save Ctrl+5 =-# Profibus, Master -Station: 001 - 19.2 kbits/s

[002] Station: 002 EPSON RC700 PROFIBUS-DP Slave
=---E° [Mone] Local DP Slave

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
board.
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31. After a few seconds, the display of “Configured boards state” on the status bar turns
to green.

File Description Library MNetwork Protocol Tools ltems 2

H e e=20 @O

E B 28 = 29 |

=--# Profibus, Master -Station: 001 - 19.2 kbits/s

; [002] Station: D02 EPSOM ROFIBUS-DP Slave
Ea)

m B =28 & -[° [None] Local DP Slave

a--w Description (Config01)
Qg Boards configuration
¢\ -5 Board 1: PCU-DP2I0
ﬁ:? Protocol (Profibus): Profibus, Master/Slave
w¥ OPC server parameters

woR ss

a% Metwork
Station: 002 Dp:(xDelB
Station: 004 Dp:lxD6la

_@ E quipmerit Libfaf.‘u'| % Metwork Detection

Scanning network... ~
Scanning network complete
v
B Dutput Message Yiew |
Ready | I Configured boards state - il |m
—

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

32. Close the “applicomlO console” application.

33. Refer to the section EPSON RC+7.0 Configuration and continue the step.
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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.

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

Refer to EPSON RC+ Users Guide: 23. Installing Controller Options and enable the
Fieldbus Master option.

The following message dialog box 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.

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

System Configuration ? *x

Startup Fieldbuz Master General

=-Controller
.General

Glose

- Gonfiguration
- Preferences

- Simulator Fieldbus Type: | |[REGE v
G- Drive Units
. Robiots e

=-Inputs £ Outputs
- Fieldbus Mast
E

(- Fieldbus Slave
- Remote Gontral Total Input Bytes: 0
m-R5232
@-TCGP /TP Total Output Bytes0
£

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

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

System Configuration ? s

- Startup Figldbuz Master General

=-Controller
General

- Configuration

- Preferences Epply

...g\muIaLtlnr | Fielcbus Type: | PROFIBUS-DP v||

- Drive Units

- Fobots

=-Inputs / Outputs

=-Fieldbus Master
H neral | Update Intarva\.| 10 | me |
i Slaves

[-Fieldbus Slave

- Remate Gortral Total Input Bytes: 32

-RS232

£

[+

Close

Restore

| Board Twpe: | Molex v| |

0TGP /TP Total Qutput Bytes 32

RC700 / RC90 Option Fieldbus 1/O Rev.15 109



2. Installation

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.

EFSON RG+ 7.0

Rebootine Gontroller

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

box.
System Configuration ? »
- Startup Thputs / Outputs
[=-Gaontroller Glose
- Gieneral Type Ihstalled Tnputs CQutputs A
____S?;ng:r:::” (1 Drive Lnit 1 Mo
- Simulator rive Unit 1 B=1/0 Mo
- Drive Units Extended Board 1 Mo
o Extended Board 2 Mo
Extended Board 3 Mo
Extended Board 4 Mo
Euromap 67 Boas- Mo
[-Fieldbus Slave Euromap 67 Boas- Mo
i Remote Gontral Drive Unit 2 Mo
%:;‘g'?ff P gwe Unit 2 R0 o (1)
o) Part Feeders e Un!t 4 No
- Security Drive Unit 3 R-1/0 Mo
- Wision Fieldbus Slave ‘ez 512 - 767 512 - 767
[ Fieldbus Master ves 6144 - 0338 6144 - 6399
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

= Startup Fieldbus Magter General

[=J-Gontroller ClEea
- Gieneral
- Configuration
- Preferences Apply
7 Drive Units Bestore
- Robots
—% Thputs / Outputs Board Type
=1 tazter
5(1 2) Update Interval: ms
[#-Fieldbuz Slave
- Femote Cortrol Total Input Bytes: 32 (1 3)
b-R5232
0TGP A TP Total Output Bytes 32
#-Part Feeders
- Security
- Wizion

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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14. Select [Fieldbus Master]-[Slaves].

L System Gonfiguration

Startup Figldbus Master Slaves

= Controller
General
Gonfiguration
ID Spel Input
Freferences pel Inpu S
Simulatar

: 61445299
Riobots 1 g 4 5400-5463
= Ihputs # Outputs =

= Fieldbus Master \Q
L (14) (15)

Remote Control v\7
RS232 N

TGP £ IP
Conveyor Encoders
Force Sensing
Security
igion

Input Bytes Output Bytes

L System Gonfiguration

Startup Fizldbuz Master Slaves

(= Controller

General
Configuration
Freferences tes Output Bytes | Spel Inputs Spel Dutputs
Simulator L
Robats 4 6400-6463 6400-6431

= hputs / Outputs
=) Fieldbuz Master
Gieheral
Slaves (1 5)
Remaote Gontrol
Rs232
TGP/ IP
Cionvevor Encoders
Force Sensing
Security
Vigion

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

ID : Fieldbus station ID of slave

Input Bytes  : Number of inputs per slave (Bytes)
Output Bytes : Number of outputs per slave (Bytes)
Spel Inputs  : Number of inputs per slave (Bits)
Spel Outputs : Number of outputs per slave (Bits)
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2.2.4 Installing PROFIBUS-DP Slave Board

Appearance
O

+——PROFIBUS-DP Connector

WH3L  snaidoud

+—— Terminator Switch

<— Address Configure Switch (x1)
<— Address Configure Switch (x10)

—— Status Display LED T

ERROR : Error status display
OFFLINE : Offline status display
ONLINE : Online status display

3NIN440  ss3waav
HOWNZ o

aNm440 O (O wowya
aniino OO

|

The Fieldbus slave board is configured as follows at shipment.

Board Appearance Configuration
CN3 CN3 DSW2 DSW1 JMP1
—~ECmo| SW1
N NI S| SW2 IRQ5 [0 O|JP1
5 o —~mrme SW1 wECE | SW3 IRQ7 [0 0|JP2 &
12 omrmT|SW2  |~Emm | SW4 IRQ10[0 ©|JP3
ERc CEO | SW3 omm | SW5 IRQ1|0 O|JP4 =
o ~ECm | SW4 oCm | SW6 IRQ15/0 o] JP5
> ~Emm | SW7 1 2
oW | SW8
JMP1
All Open All ON Fixed as above All Open

DSW1 DSW2
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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, 4545k, 93.75k, 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 Maximum 150 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)

RC700 / RC90 Option Fieldbus 1/O Rev.15

113




2. Installation

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

114

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.

Node address Device Name
0 Service unit such as PG/PC
1 Operation panel such as HMI
2 Master station
3-99 (-125) DP slave station

Generally, node addresses are

recommended to be

configured as shown in the
table.

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 Name
Case Shield
1 NC
NC
B line
RTS
GND BUS
+5V BUS
NC
A line
NC

Terminal No

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.

Install the board to the dedicated slot on the Robot Controller.

Reference manuals:
Robot Controller RC700: Maintenance 7.10 Option Board
Robot Controller RC90/90-B: Maintenance 7.9 Option Board

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.

I System Configuration

Inputs # Outputs

SPEL Controller Board
Drrive Linits

Robote
Inputs # Output

Tupe Installed Inputs Outputs
puts / ts ) ; .
= Fieldbus Slave

E Standard
General Extended Board 1 e E4-95 E4-95

Remote Contral (2) Extended Board 2 Mo

R5232 Extended Board 2 Mo
TCR/IP Extended Board 4 No
Conveyor Encoders ‘ Fieldbus Slave ‘ez 512 - 787 512 - FE7
Security Fieldbus Master Ho
izion

T 4
W0

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].

= System Gonfiguration

Startup Fieldbus 10 Slave

= Contraller
General
Configuration

Freferences
Simulatar
Faobots

RE232
TGP /P
Conveyor Encoders
Force Sensing
= Security
Gieneral
Users
Groups
igion

Fieldbus Type:
Fieldbus Slave I0: 1

ficcess Type:

b Ihput Bytes:

(4) COutput Byies

FROFIBUS-DP

& Byte () Ward

a2 v

a2 R4

RC700 / RC90 Option Fieldbus 1/O Rev.15
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5. Confirm that the following items are displayed.

Fieldbus Type : PROFIBUS-DP
Fieldbus Slave ID : (Displays the configure switch node address)

Type : Byte (default setting)
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 PROFIBUS-DP slave board if necessary.

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

2. Select [Inputs / Outputs]-[Fieldbus Slave]-[General].

U System Configuration

Fieldbus 140 Slave

= Caontroller Close

General
Configuration
Preferences Fieldbuz Type: PROFIEUS-DP
Simulatar

Robotz Fieldbuz Slave I0: 1

= Inputs / Outputs
o Figldbus Slave fAccess Type: @ Byte (O Word

Remote D ] Input Bytes: 2 ~

R3232

TGP /TP Output Bytes: 3z -

Conveyor Encaders
Force Sensing
= Security
General
Uzers
Groups
ision

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

I System Confieuration

Fieldbus 140 Slave
Con
=- Contraller

General

Configuration _
Preferences Fieldbus Type:  PROFIBLS-DP
Simulatar
Riobots Fieldous Glave ID: 1
= Inputs / Outputs
= Fieldbus Slave fcoess Tvpe: @ Byte () Wiord
General
Remote Contral Thput Bytes: 20 v
Ri232

TGP /1P Cutput Bytes:
Conveyor Encoders %

Force Sensing
= Security
General
Users
Groups
Wizion

The sum of input and output data sizes is restricted as follows:

For Byte format : 372 bytes
For Word format : 208 words

4. Click <Apply>.
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5. Click <Close> and the following dialog box appears.
The Robot Controller automatically starts rebooting.

EPSON RG+ 7.0

Rebootine Gontroller

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

box.
I System Configuration
SPEL Controller Board

Drive: Units

:I Type Inztalled Inputs Outputs
1103 ks o H
 Standard i es 0-23

General Extended Board 1 res G4 -95 64 - 95
Remote Contral Extended Board 2 Mo
RE5232 Extended Board 3 Mo
TCP',HP Etardad Board A Il
Conveyor Encoders Fieldbus Slzve Yes | 51261 512-671 || <:|
Security Fieldbus b aster Mo

Wision

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.
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118

NOTE

=

master device.

[099] - EPSON RC620 PROFIBUS-DP Slave

General Gorfiguration | GSD Information  Modules Configuration ]

Informations

Thput Size (0-32) Bytes Module Count (-4} :
Output Size 0-32) Bytes
Data Size {1-64) Bytes
Ayvailable Modulefz) | Input | Output | Confieuration |1:
Y08 Bytes n 3 i 12 =
%
%28 Bytes In B0 14
@26 Bytes In g 0 15 v
Caonfigured Module e [ Input | Output | Gontiguration |
216 Bytes Out 0 16 2F
24 Bytes Out 0 4 23
216 Bytes In 16 0 1F
¥4 Bytes In 4 i 13

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

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.

3

—

Bemave
Move Up
Move Down

tep | o |

Cancel |

16 Bytes Out:T Output : 20 Bytes

4 Bytes Out
16 Bytes In :r Input : 20 Bytes

4 Bytes In

RC700 / RC90 Option Fieldbus 1/O Rev.15
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NOTE

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.

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 applicomlO console application.

[099] - EPSON RC620 PROFIBUS-DP Slave E‘
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
GConfigured Module(s) | Input | Output | Gonfiguration | Re
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 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

When you change the input/output format of PROFIBUS-DP slave board, you need to

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

For Robot Controller RC700
EPSNOE06.gsd

For Robot Controller RC90/90-B
EPSBODSE.gsd

RC700 / RC90 Option Fieldbus 1/O Rev.15
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2.2.5 Installing PROFIBUS-DP Slave Module

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

/N

WARNING
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.
2. Insert the connectors all the way seated.
3. Fix the cables at proper positions in order not to put a load on the

connectors.

CAUTION

Appearance

Operz':{tion mode LED Statgs LED

Specifications
Item Specification
Name PROFIBUS-DP slave module
Connection Method Hybrid
(token passing procedure and master-slave
communication)

9.6k, 19.2k, 45.45k, 93.75 k, 187.5 k, 500 k,
1.5M,3 M, 6 M, 12 M (bps)

Baud Rates (bps)

120

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 150 mA

Max. Input Data Size

1952 bits (244 bytes) *

Max. Output Data
Size

1952 bits (244 bytes) *
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* The sum of input and output data size is restricted as follows:

For Byte format
For Word format

LED Description

: 372 bytes
: 208 words

LED state represents the states of the fieldbus board.

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 Shield cable shield filters according to the PROFIBUS standard.

RC700 / RC90 Option Fieldbus 1/O Rev.15
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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 board. Turn the terminating
resistor ON or OFF using the terminator switch on the front panel.

Installing Module

/N

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.

WARNING
Install the module to the dedicated slot on the T/VT series Manipulator.
Reference: Manipulator manual Setup & Operation 17. Fieldbus 1/0
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.
IH System Configuration
ity Inputs / Dutputs
g::'EtL'EUH[[U”E[BUEId
Diive Units
Type Inztalled Inputs Outputs
& Fieldbus Slave S : : :
General Extended Board 1 Yes E4-95 B4 -95
Femate Contral (2) Extended Board 2 No
R5232 Extended Board 3 No
TCR AR Extended Board 4 No
Conveyor Encoders Iﬁbus Slave ‘es 512- 767 B12- 767 I
Sfa.curity Fieldbus Master Mo
Wigion % (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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4. Select [Fieldbus Slave]-[General].

System Configuration @l—m
¥ Startup Fieldbus [/O Slave —
=l Controller __
General
-Configuration
Preferences Fieldbus Type PROFIBUS-DP
-Simulator
Drive Units Node Address: 1 -
Robats ~ .
5 Inputs < Outputs Access Type: Q@ Byte () Word
B Figldbus Maser ek (B a2 .
Output Bytes 32 -
Security (4) % (5)

“ision

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].

System Configuration B e S
T'Sfﬁf’tuﬂ Fieldbus [/ 0 Slave
clController

General
~Gonfiguration
Preferonces Fieldhus Type:  PROFIBUS-DF
~Simulatar
4 Drive Unitg Mode Address: 1 -
) Robots = .
= Inputs # Outputs Access Type: @ Byte () Word
I E\us Mser Input Bytes: 32 -
& Pem; tml Qutput Bytes: 5z M
= RS232 7
HTCP/IP
Security
- Vigian

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 : 372 bytes
For Word format : 208 words

Click <Apply>.

Click <Close> and the following dialog box appears.

T/VT series Manipulator (Controller) automatically starts rebooting.
EPSON RG+ 7.0

Rebootineg Gontroller

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

box.

I System Configuration

Inputs / Outputs

ety
SPEL Controller Board
Drive Uitz
sicko - :I Type Ingtalled Inputs Outputs
ks L | |
T f Standard i Yes 0-23
General Extended Board 1 res G4 -95 64 - 95
Remate Caontrol Extended Board 2 Mo
R&232 Extended Board 3 Mo
TCP',HP Exterdad Board LL
Conweor Encadsrs Fieldbus Slzve Yes  B12.871  512-871 || <:|
Security Fieldbus b aster Mo

Wizion

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 module, you need to

master device.

[099] - EPSON RC620 PROFIBUS-DP Slave

General Gonfiguration | GSD Iformation  Modules Gonfiguration ]

Infor mations

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.

3

Tnput Size (0-32): Bytes Module Gount (1-43

Qutput Size 0-32) : Bytes

Data Size (1-64): Bytes

fwailable Moduletz) | Tvput | Output | Configuration |/_\
23 Bytes In 3 0 12 =

W54 Bytes In
2B Bytes In 3 0 14
26 Bytes In & 0 15 v

Configured Modulete) | Input | Output | Gonfiguration | Re
9216 Bytes Out i 16 2F ﬁ
924 Bytes Out n 4 23 Mave Up
9216 Bytez b 1% 0 1F
924 Bytes In 4 0 12 Move Dovn

Help | o] 4 Cancel |

16 Bytes Out Output : 20 Bytes
4 Bytes Out
16 Bytes In Input : 20 Bytes
4 Bytes In

RC700 / RC90 Option Fieldbus 1/O Rev.15
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NOTE
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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.

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

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

16 Bytes Out Output: 32Bytes
16 Bytes Out

16 Bytes In Input: 32Bytes
16 Bytes In

Word format

16 Word Out  Output: 32Byte

16 WordIn  Input: 32Byte

[029] - 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 | Remove
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 | 0K | Cancel |
Byte format

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

For T/VT series Manipulator:
EPSNOFED.gsd
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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.

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 manufactured by Hilscher in the 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 slave board,
refer to 2.3.5 Installing EtherNet/IP Slave Board.

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
the factory, etc

oo
Nodel} 55
odel}” \o 8

uful
ood

EuuN
pnd

Nodefl”J7 X Node]

[ 1
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 Jumper Pin for Board Address
C)(_(DO not use this port.) =>
50d LED@ JP1 []
(Not in use)
< D-Sub 9 pin —>
(Not in use) JP1
0 [C][o]lo
(O (¢—Status Display LED (2)—> oo
T1olojo
D(— EtherNetl/P Connector —> coc1C2

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.

RC700 / RC90 Option Fieldbus 1/O Rev.15 129



2. Installation

130

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 =l e =

DVD RW Drive (D:)
applicomIO_V4.2

[] Always do this for software and games:

Install or run pregram from your media

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

General options

Open folder to view files
J using Windows Explorer

View more AutoPlay cptions in Control Panel

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

molex

Summary on cangany»a oot evstion

| What's New?

%I Product Installation I

Internet Site

Browse Contents

Contact us

Acrobat Reader

BradCommunicati

<
EXIT Copyright © 2010 Molex, Int:
All ather products or trademar

s a trademark of Molex, Inc.
aducts Division. Al rights reserved.
property of their respective owners.

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

molex

| |I'|Sta| |ati0n one company » a world of innovation

% applicomlO®

for the following 32 and 64-bit systems: Windows XP. Windows Server
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 3 trademark of Molex, Tnc
IT Copyright @ Molex, Ini ated Products Divisien. All rights reserved.
EX Al 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>.

applicomlIO - InstallShield Wizard

oy applicomIO requires the following items to be installed on your computer. Click Install
L=} {0 begin installing these requirements.

Status  Requirement
Pending Microsoft .MET Framework 4.0 Full

g“ Tnstall ]“ cancel |

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

Click <Next>.
— vt S NLA 5
) applicomiO - InstallShield Wizard =
Welcome to the InstallShield Wizard for
applicomIo

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

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

/A

F Cancel

e

The [License Agreement] dialog box appears.

Read the software license agreement and click <Next>.
rﬁ! applicomlO - InstallShield Wizard \

License Agreement

Please read the following license agreement carefully,

Software License Agreement -

Pleaszse 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:

IERY

srmm Tm mmEtermmn me m mEeed e

ceept the terms in the license agreement

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

Installshield

~o
I < @V]I Next = l [ Cancel
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8.  The [Customer Information] dialog box appears. Now register the user information.

Enter the UserName

and Organization.

4 applicomlO - InstallShield Wizard [
‘Customer Information
Please enter your information. -
'\

User Name: / v /

| L <

Organization:

| ‘-\/s
Instalishield

[ < Back ][ Mext > ] [ 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>.

ﬁ applicomIO - InstallShield Wizard @
Destination Folder
Click Next to install to this folder, or click Change to install to a different -
folder.
[: Install applicomIO to:
C:¥Program Files (x86)¥ BradCommunications¥ applicomI0¥4.2¥
InstallShield
[ < EV" Next > Il [ Cancel ]

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

Click <Install>ﬁ.

ﬁ! applicormlO - InstallShield Wizard

===

Ready to Install the Program

Click Install to begin the installation.

exit the wizard.

InstallShield

The wizard is ready to begin installation,

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

,%I Install 1 l Cancel

RC700 / RC90 Option Fieldbus 1/O Rev.15
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11. Installation of applicomlO Console application starts.
After the installation completes, the [InstallShield Wizard Completed] dialog box
appears.
Click <Finish>.

_ T -
14 applicomiQ - InstallShield Wizard (]

InstallShield Wizard Completed

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

b

12. The message prompting you to reboot your PC appears.
Select <Yes> and reboot the PC.

—
4] applicomlO Installer Information M

B ‘You must restart your system for the configuration
P changes made to applicomlO to take effect. Click Yes
to restart now or Mo if you plan to restart later.

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.

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 “1”.

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 “applicomlO
Console” application.

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

aﬂ
cohzoleinexe

6. The [applicomIOR console] dialog box appears. Add the EtherNet/IP master board

manufactured by molex.
Click <Add Board>.

a applicomIOR console

File  Description Tools 7

a8 (=0l BE 2

el
gPeytion (CONFIGUT)

2 Boards configuration

DDE server parameters (PGDDE}
¥ DASarver parameters

B 0P zerver parameters

=

B8] Blels)
| @ Mot available.
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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|E‘

Board 1: ]
Board to

Infor mations

Description :

[Board Type &~ PCI/PCU-ETHID | o # PCL/POU-ETHIO board correctly defected.

PC104/15A Board Parameters
DFRAM Base Address © -

Dizenostic and Manual Configuration | Q/\

v Ethg;{r}leutﬂcaabnnal Press Ok to add this one in wour configuration.

R

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

board is correctly inserted.
Add| New Board HE)

Board 1: ]
Board to Add
Board Type :
Description :

PC104/154 Board Parameters

DPRAM Base Address :

Infor mations

ABSENT & Mo board 1 was detected

Press the " Diagnostic and Manual Gonfiguration” button ta have mare
information or to manually configure this one.

Uiagnnetic ahd WMaRla] Chnt

oK GCancel Help

The [Channel Properties] dialog box appears.
Select [Protocol]-[EtherNet/IP] and click <OK>.

Channel Properties

Available Protocols

X

Protocol

; 0K | Cancel
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9. The following dialog box appears. Set the IP address for the EtherNet/IP master

TGPIP: 000.000.000.000

General ] Advariced |

Canfiguration :  [Static =
Name alue Unit J
E| IP Address
__applicomIdR charnel P Address  000.000000.000
| Bub-Metwork Mask 2656.256.265.000
| Gateway IP Address 000.000.000.000

[1- DMS Server:

| Primary DMS Server Address 000.000.000.000
i__Secondary DMS Server Address 000000000000
= Domain Name

= Host Mame

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”

TGPIP: 000.000.000.000

General ] Advanced ]

Configuration : |Static ﬂ
Static
DHGP

EIOOTP

Name

I:| IP Address
__applicomIdR charnel TP
| Sub-Network Mask

lash_Memar
OrEss U0 DU OO

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>.

applicoml0® Console

| Caneel |

10-2  Then, the following dialog box appears. Click <OK>.

applicomIOR Console

3
1 ) ou have to restart the PG in order to your new configuration takes effect on the applicomlOs 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
1. Check that the EtherNet/IP master board manufactured by molex is connected to the
EtherNet/IP network.
2. Start “applicomlO Console” application.
& applicoml0 2.4
File Edit Wew Favorites Tools Help
J J l_@ /I__\J Search 0= Folders v
Address |[23) DiyDocuments and Settingsiall UsersiDeskkop)applicomI 2.4 Go
’ L’ = % @ Console
File and Folder Tasks ' Toals Sharkcut
‘..,-J ZKE
(9 Make a new folder
€3 Publish this Folder ko g Help g Initialization
the Weh A Shortout Shortout
lad Share this folder D nite 2 KE 2K
= Quick Start with applicomIo "l"E Wersion Information
solution Shortout
Other Places Adate Shortcut ZKB
v
3. The [applicomIOR console] dialog box appears. Register the device information
EDS file) that is necessary for the network setup.
a applicomIOR console
File  Description Library MNetwork  Protocol Tools Items 2
4 & ®l=io| B/ 3 2| Bla = v
= |=-# Ethernet RJM5 Auto 105100 Mb
= = 8‘ TCRAP: 192168101110
-F] | +- [E° [000] EtherMet/IP Lacal Slave
= Deszcription (GONFIG01) ~
= g Boards configuration (4) 1
PCL/PCLU
b
| | | ‘ [Display Devices |
= a Equipment Library -~
Generic EDS 5
%EtherNel/IP Logg| Slave
= Ether Net /TP ents B |
E Bidva ric EDS
= IR Hhaw Mat (TP Seannar ]
a E quipment Library m Metwork Detection
B Output Message View
Ready Configured boards state : I i
4. Select [Protocol].
5. Select the [Equipment Library] tab.

6. Click <Add>.
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7.

8.

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 ED'S files. !. o \

Nt

[ Hewt> ¥ Cancel Help
| | |

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 ED'S File(s|
" &dd Filefs] Qs) (9)

| @ Add all the EDS from the Directory | [ Look in Subfolders

Directary or File Name

|D \Program Files'\Woodhead'\Direct-Link sapplicom 02, 35\E quipment LibransDeviceMet_ed

The EDS fles usable in the Cansale are registered in the EDS base. Select the lacation of the
file[s) and click on Mext button to ingert the EDS files in the base.

(10) &

< Back | Next > | Cancel | Help

Click <Browse>.

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

Product Narme ~

o Drivelogi=a 725 Revizion 10.7 D
o Drivelogi=b 725 Revigion 11.1 (1 1 )
o Drivelogi=b 725 Revizion 8.1

€ 1203 - SCANPart

& 1203511

&) 1305 AC Drive

o 1305 AL Drive Revigion B.1

€ 1305 AC Drive Revision 7.1

o 1336 FORCE w Fiber CMet Adapter
€9 1335 FORCE w/ PLC Adapter

€ 1336 FORCE w/ Std Adapter v
< | td
List of the files added in the base. Click on Mext to complete t:;addlton. Yiew Selected File

< Back I Hext > I Cancel | Help ‘

12. Click <Next>.
13. The following dialog box appears. Click <Finish> to complete the EDS file

registration.
EDS Management El

EDS

The action is completed. !. -

<Back = Cancel
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14. Select the [Network Detection] tab.

a applicomIOR console

File Description Library  Metwork  Protocal Toole Iems 7

H 8 ®=9EE 2 4| 8o E|

=17 Ethernet: RJ45 futo 10100 Mb

= 8" TCR/IP: 192.188.101.110

ii’l_l ﬂ +-E° [000] EtherNet AP Local Slave

= Description {CONFIGOT)
= Boards configuration
PCL/PGU-ETHIO

[ >

A 1l P3: Ether .
i server parameters (PGDDE} =
15 J Erver parameters 3
| 25|

m Metwork

@ Equipment Library|

m MNetwork. Detection
Scanhing network..

Scanning network complete

B Output Message Yiew

Ready

Configured boards state : 1

15. Click <Read Network Configuration>.

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

applicoml0® console

ard(s) is already initialized. Do you want to reinitialize your board(s) #

Caniel ‘

17. Si ecifi the ranie of detection. If iou do not chanie the range, click <OK>.
Network Detection rzl

General ]
|

= Stop IP Address 192168101 255

Parameter
Description :  [ized to define the start address for netwark detection

v | QK I Cancel | |

18. The following dialog box appears and read in the devices on the Fieldbus.

@

4 EtherNet/IP Stations Detected (Total : 4
2%

Cancel
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19. The list of detected devices is displayed in the [Network detection] panel.

a applicomIOR console

File Description Library MNetwork Protocol Tools ltems 7

Hl &l »=o|so e 4| BlE E| 2l

=150 Ethemet: RJ45 Auto 104100 Mb

= 8‘ TGPAIP: 1921688.101.110
E_PI_I _I_I J +-E° [000] EtherMet/IP Local Slave

= Description (CONFIGOTS -~
=, Boards configuration 1
- B Board 1:  PCY/PGLU-ETHID
' Protocol (TGF): EtherNet/IP
% DDE server parameters (PGDDE =
;.:% D&Server parameters 3

| =|w| &
k.
applicoml EtherNet/TP Scanner : 102 THa 01 060
5 RSLinx Server : 192168101128
B 1794-AEMT/4: 192168101133
CIFX RE/EIM : 192168.101.134

T

E3 Equipment Library @ Netwerk Detection

20. Select a device you want to scan.

a applicomIOR console

File Description Library Metwork Protocol Toolz Items 2

| gl ==0| oo 2l 3| almE E| ¥

=7 Ethernet: RJ45 Auto 10100 Mb

<3 TOR/IP: 192168101110
= &l +-[F° [000] EtherNet/IP Local Slave

= Description (CONFIG0T) A~
— = Boards contiguration 1
—-88 Board 1:  PCL/PCU-ETHIO
71 Pratocal (TGP EtherMet/IP
g,? DDE server parameters (PGODED
B Uiy e 21) v

i 2| [3llar

= Network
B applicomlD EtherMet/TP Scanner 01.060
El FSLire Server : 192168101128 (20)

O4-AEN

@ Equipment Library m Metwork Detection

21. Click <Insert in Configuration>.

22. The following dialog box appears.
Uncheck the [Link Parameters] checkbox.

Geraral | Chassis | Connectons | Onlire Faramssion | Module Iormaions | Pori Cordguraiion | EDS File |
Equipement Desigraton

Topi: Heme - AR
Hunis

Actrve Confuuraton:

v et

Deseripton . [Doirm sddess tyes B or host name

[ ok ] Gawe |

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.
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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 RC700 Ethermve x|
Gareral Oonnectians formE Parsmetsrs | Module Informations | Part Gonfigurstion | EDS Fil |
Configured Connections N Connections Parameters
B- \ Slave NName | Valug | Unit |
=740 er = Reguest Packet Interval 10 ms
! E—. = Input — T->0
D Te CROTOUIRme entity - i
() Configuration Settings - i:zﬁ: i/ll:zg i)\zulti[:ast ttes
= Input Type Fixed
= Priority Scheduled
= Trigger Type Cyclic
= Qutput — O-—>T
= Output Size 32 bytes
= Output Mode Paint to Point
= Output Type Fixed
= Priarity Scheduled
[l 1]
Add Remowe
- Description
Fener‘a\ marameters of the connection. ;l
AN\ =
Ok Cancel | Help |
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.

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)

Output Size il
WValue |
[ Parameter
Mame : Output Size
Description : Output size in bytes d
[The default size in the EDS file is 32 hytes
L]
Settin;
Maximum 256
Default 32 2] (]| btes
Minimurm o
Erevious | MNext | oK I Cancel Help:

25. Click <OK> to complete the registration.

RC700 / RC90 Option Fieldbus 1/O Rev.15 143



144

2. Installation

31 Equipment Library B Network Detertion

26. Check the communication status with each slave devices

Click <Diagnostic>.

.a.appli[:n mIOR console

File Description Library Network Protocol Tools

=1o] x|

ui| gl =) /=0l B/ 2| 8 Bl

iglm| e &l

=B Descriptinn (CONFIGO1 )
£+ Boards configuration
. 983 Board1:  PCI/PCU-ETHIO

A Protocol (TGP): Etherhet/IP
:Q OPC server parameters

Bl 2| 5(8|
=W Netwark
3 EPSOM RCTO0 Etheriet/IP Skave: 1921
4 | |

Mumber of equipments detected 1

5 Auto 104100 kb

B4 TCP/IP: 192168 0001 00
ER005] 1 05

Scanning network complete

Diagnostic  Tools 7

Pl 2

B Output Message Yiew —
== Jonfigured boards stale Y
27. The [Diagnostic Board] dialog box is displayed.

[m] ‘gg" Server Equipments

BB 5 [192 1680 5] [ EtharNetIP]

RC700 / RC90 Option Fieldbus I/O Rev.15



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

Diaghostic  Tools 7

Llw 2

=lofx]

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 applicomIlOR console

File Description Library Network Pmtocol Tools Items 2

(=[]

5l gl =| =0l B 2| 8] 3@l | =

N SR
1L &l
-89 Desariptian (CONFIGO1
=] g Boards configuration
= 8 Board 1:  PCI/PCU-ETHIO

LA Protocol (TGP): Etherhet/IP
+® OPC server parameters

) 2| 2[%] A
- Metwork
B EPSON RC700 EtherNet/IP Slaver :192.1

|

E
53 Eaquipment Library _fh Wetwork Detection

§ TCP/IP: 192168,000400
ool 1@ poos

=-# Ethernet: RAS Auto 107100 Mb

DUpicate
'a Delete
Al

Delete all
Digable all
Enable all
Duplicate X times

MNumker of equipments detected ;1

Scanning network complete

B Output Message View

R

Peady
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1794- AENT FLEX /0 Ethernet Adapler

Gereral | Chasais | Gornectiona | Orline Parameters | Modsle ormations | Port Cordiguration | EDS File |

Equipment Desnaton
Topic Meme - AR
Munber oo =]

Lk Paramgtirs Active Conlipmation:

Comman

Hatwrork, Progerties
| Hame | vk | Uit |
= Fddress Tope [P
= IP Address 1H2168107 133

Decrptan - (Dalew acddnges o IF o hodt rame.

o ] gwes |

Select <General> on the [Connections] tab.

Connections Parameters appear to communicate with the slave device.

The property information of selected slave device is displayed.

EPSON RG700 EtherNet/IP Slave x|
'General Connections |On|ine Parameters' Module Infnrmatinns' Port Comﬂgur‘atium' EDS Fi\e'
Gonfigured Gonnections Connections Parameters
B || EPSON RGT00 EtherNet/IP Slave | MName Value [ Unit (|
= ﬁJ Discrete Exclusive Owner ~ Reguest Packet Interval 10 s
~OE - Input - T->0
O Gheck Equipment [dentity ~ Input Sice 32 bytes
(O Configuration Settings - Input Mode Multicast

= Input Type Fixed
= Priority Scheduled
= Trigger Tvpe Cyzlic
= QOutput — O—>T
= Output Size 32 bytas
= Output Mode Point to Point
= Output Type Fixed
= Priority Scheduled

4

Acldl Remove

- Description

Fenera\ paramatars of the connection

Ok I Cancel | Help |
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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

FEile Description  Library  Network  Protocol  Tools  Items 7

Configuration Manager.. m E Y=z E %

& save Crl+5 =17 Ethernet: RJ45 Auto 10100 Mb
&5 List and Print..

=4 TCP/IP: 192168101110
+-° [000] EtherMet/TP Local Slave

4D Boardfs) hitialization ~ + [001] 192168101133 1794-AENT
L I

Eraze Flash Memories ﬁtherNet;”IP

Export R (PGDDE? =

Import 3 b/

Preferences 3

Exit ‘

]—Emm' Scanner - 192168.101.060
RSLire Server : 102168101128

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'

File  Description Library  Network Protocol Toolz: lems 7

Hl gl »=o|co 2 8 BE el Y
_  |=-# Ethernet: RJ45 Auto 10400 Mb
=] ,s‘ TGP/TP: 192168101110
Hy(m| Ee|@ +1-E° [000] EtherNet/IP Local Slave
= Description (GOMFIG01) + [001] 192168101133 1794-AENT
=) Bnsrds configuration
=8 Board 11 PCL/PGU-ETHIO
#° Protocol (TGP): EtherNet/IP

b DDE server paramsters (PGODEY =
¥ DAServer paramsters
- S .

>

|

| 2] o] 2
TﬁNatwork

B applicomlD EtherMet/IP Scanner : 192.168.101.060
B RSLine Server : 192168101128

+-

M W Network Detection

Q4-AENT/,
CIFX RE/EIM

92168101.134

Add Device Group @ TOPIGT-B. 5
Configuration file for DAServer created. =
v
. =
B Output Message Yiew p
Ready |Eonf|gurad boards state : - | 1a

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.
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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 23. Installing Controller Options and enable the
Fieldbus Master option.

3. The following dialog box appears.
EPSOMN RG+ 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 ? *x

- Startup Fieldbuz Master General

=-Controller
. Gieneral

Glose

- Gonfiguration
- Preferences
-~ Bimulatar Fieldbus Type:
i Drive Unitz
- Robiots

=-Iputs £ Outputs
- Fieldbus Mast
0
Slaves
[#-Fieldbus Slave
- Remote Control Total Input Bytes: 0
b~ R5232

0TGP /TP Total Output Bytes(

i Part Feeders
[+ SECUFity
- Wision

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

6. Set the following items:
[Fieldbus Type:] EtherNet/IP
[Board Type:] Molex
[Update Interval:] Update cycle for the EtherNet/IP master I/O

System Configuration ? X

- Startup Fieldbuz Master General

=) Gontroller

- Gieneral

- Configuration

. Preferences

- Simulator

7 Drive Units

- Fiobots

=-Iputs 4 Outputs
=J-Fieldbuz Mazter

Close

Apply

Bestore

|anrd Tvpe: ‘ Molex v| |

LA

|deate Interva\:‘ 10 | omz |

- Fieldbuz Slave
- Femote Gortrol Total Ihput Bytes: 0
b-R5282
f- TGP A TP Total Dutput Bytes0
i Part Feeders
[+ SECUFity

- Wision

7. 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.
> allomaniamaiiaal |y starts rebooting.

EPSON RG+ 7.0

Rebootine Gontroller

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

box.

System Configuration ? *
@-Startup Thputs / Outputs e
=) Gontraller

.. Gieneral Tvpe Installed Inputs Cutputs &
Configuration (10), rive it 1 Mo
.. Preferences
. Simulator rive Unit 1 B=1/0 Mo
- Drive Units Extended Board 1 Mo
Extended Board 2 Mo
= Extended Board 3 Mo
Master Extended Board ¢ Mo
Euromap 67 Boas- Mo
[#)-Fieldbus Slave Euromap 67 Boar* Ma
- Remate Gontral Drive Unit 2 Mo
- R5232 Drive Unit 2 R-L/0 Mo
gTce /1P Drive Urit 3 Ho (11)
[+ Part Feeders . .
- Security Drive Unit 3 R-L/0 Mo
£ Vizion Fieldbuz Slave ‘s B1d - 767  B12- 767
[ Fieldbus Master ves 144 - 6333 6144 - 339
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 7 X

) Startup Figldbus Master General

= Gontroller Glose

- Gieneral
- Configuration
- Preferences

Simulator Eieldbus Typer | EtherNet/IP v
- Drive Units

Raobots
=-Inputs / Dutputs (etwan) W=

Fjaddhus b

GV
[+ Fieldbuz Slave
- Remate Contral
-R5232

-TGP £ TP Total Output Bytes 32
-Part Feeders
- Security

- Wigion

b(’] 2) Update Interval: S

Total Input Bytes: 32

(13)

{

-G

[

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 Gonfieuration

Startup
(= Controller
General
Caonfiguration
Preferences
Simulator
Robots
= Inputs # Ouiputz
=) Fieldbuz Mazter
RemoE oS
RE232
TGP £ IP (
Conveyar Encoders!
Force Senzing
Security
“izion

Fizldbus Master Slaves

Spel Inputs
£144-6339
5400-6463

Output Bytes

T 3 4

%(15)

I System Configuration

Startup
SPEL Controller Board
Drive Units
Robots
= Inputs / Outputs
= Fieldbus Master
General
Slaves
Femate Control
R5232
TCP/IP
Conveyor Encoders
Security
Yigion

Fieldbus Master Slaves

ez Output Bytes Spel Inputs Spel Outputs

2 1024-1033 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.

RC700 / RC90 Option Fieldbus 1/O Rev.15



2. Installation

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
E=plicit Meszage I Fihg I
rAddrass ~ Service llata
Numher|1E 00 0o I_I
Peekle |192' leg. 0 .12 Namal ISal_AIlnbules_Single jl
Class  [0x000000F5 b
Instance I1 IEI
v Altnbule|13 E
Kl i
= end to Device - Messaging
E' S | " Connected
= [~ Continue [500ms) I * Unconnected
~ Receive
=]l
‘ of
i Status
we |
Set as follows:
Address
IP Address : IP address of the fieldbus EtherNet/IP slave
Class : 0x000000F5
Instance : 1
Attribute : 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

®

— Rotary Switch
O srs
O como <— Status display LED (x3)
O ooMm1

—— Ethernet Interface (Channel 0)

<— Ethernet Interface (Channel 1)

L

e
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PCI: CIFX 50-RE

1

Drehschalter Slot-Nummer (Kartan-10) /

Rotary Swiich Siot Number (Card 107, ™
::l [ﬂ | ___System LED (geibigrin) / {yeliovwigrean)

o sma——'""fknmmunlhaﬂuns.ataWS,—LED Ound 1 (rodigran} /
Communication Status LED 0 and 1 {redigraen)

D comp
QoM

Etharnet RJ45-Buchss |
Ethernet RJ45 Socket

Harald) w

Cowannal O CH 0y b -1 =

Ho = [ g

O =

= ::ul-"l P D r |
= | - | /

__ PCI Bus 7 SYNC-Anschiuss 1
(R, 124-palg [ 124 pin) SYME Connecior

{X51, 3palig / 3 pin)

PCI Express: CIFX 50E-RE

L= 7

Drefschalter Slot-Nummer (Karten-iD0) /

Fotary Switch 2iot Number (Card ||:-:-‘\.\ j |i|.|
=T

L system LED (gebigran) / (yeliowgresn)
[ avs——"" | Kommurmacrssiatus-LED Duna 1 frougron /
Communicagion 2tatus LED 0 and 1 (redigreen)

Ethernsi RJLEBuchse
Ethernet RJEE Socket

Themes 0 E [ = H
P D 1

- - EYNC-ANEchluss /
SYMC Connecior
[¥%51, 3-polg 7 3 pin}

PCI Express Bus
{3E-pallg ! 36 pin)
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Specifications
EtherNet/IP Scanner
Item Specification
Name EtherNet/IP board manufactured by Hilscher

Maximum number of EtherNet/IP
connections

64 connections for implicit and explicit

Maximum number of total cyclic
input data

5712 bytes

Maximum number of total cyclic
output data

5760 bytes

Maximum number of cyclic input
data

128 bytes per slave per telegram

Maximum number of cyclic output
data

128 bytes per slave per telegram

1O connection type

Cyclic, minimum 1 ms (depending on used
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
Services

Get_Attribute Single/All
Set Attribute Single/All

Quick connect Supported
Identity Object
Message Route Object
Assembly Object

Predefined standard objects g&tﬁgﬁ?ﬂ%a&gﬁi
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 red/green

(green)

ON

Device operational:
The device is operating correctly.

(green)

Flashing (1 Hz)

Standby:
The device has not been configured.

L1
T e o

Flashing
(green, red, green)

Self-test:
The device is performing its power-up testing.

3 (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 red/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.

(green)

Flashing (1 Hz)

No connections:
An IP address is configured, but no CIP connections
are established. Exclusive Owner connection has not
timed out.

(]
“fiv

Flashing
(red, green, OFF)

Self-test:
The device is performing its power-up testing.

-.‘\

“nv

(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 IP 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.
(yellow) (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.
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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.
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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 cif / netJACK Device Driver {b
Install USE Diagnosis Driver
Install USB SPM Driver
Start netHOST for Remote access
Driver-Toolkit for Programmers
Auxiliary Tools

A\ aNcpen CCoLink Deviceitet ethercAT Etheri‘ot/IP ==
et e o f q [T P .
FoweRink Wocnue ZEORSY  GEEGE’ SSrC0S @ hilscher

. CORMMUNICATION
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4. The [User Account Control] dialog box appears.
Click <Yes>.

ﬁ 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.
lick <Install>.

5 cify De

Please read the cifX Device Driver (x64) 1.5.0.0
License Agreement

HILSCHER SOFTWARE LICENSE -
AGREEMENT D

This document is a Tegal Agreement
between you, the license, and
Hilscher Gesellschaft fur
Systemautomation mbH,
("Hilscher™). Please read this
agreement carefully before you
2 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 thelsoftwargg return it tous -

ccept the terms in the License Agreement:

Cowe ) [ s [ ) [ o

6. The [Windows Security] dialog box appears.
Click <Install>.

7. 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>.

14 cif¥ 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 & 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 3YCOMN.net Configuration Software
Install netXStudio (Objekt Engineering) {b
Documentation

Drivers, Software and Tools

A CANcpen CC'Link Devicei'et EthercAT~ Etherilet/IP —_—
AN o e T =k

. 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 et

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

@ SYCON.net System Configurator

Verified publisher: Hilscher Gesellschaft fir
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

g Select the language for this installation from the choices belaw.
1

[Engisch (U54) -

[ 0k ] [ Cancel ]

Now, start the installation.

InstallShield Wizard

Preparing to Install...
S COM. net for nets Setup is preparing the Install5 hield

‘wfizard, which will guide you through the program setup
process. Please wait.

Checking Operating System Wersian

- —-
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13. The [InstallShield Wizard - Welcome] dialog box appears.

Click <Next>.

1) SYCON.net for netX - InstallShield Wizard

dlick Next,

international treaties.

Welcome to the InstallShield Wizard for
SYCON.net for netX

The InstallShield(R) Wizard will install SYCOM.net for netX,
version 1,500, 181213, 26251 on your computer, To continue,

WARNING: This program is protected by copyright law and

=l

< Back

MNext >%_J [ Cancel ]

14. [InstallShield Wizard - Important Information] dialog box appears.

Select <I read the information>.
Click <Next>.

15/ SYCOM.net for netX - InstallShield Wizard

Important Information

Please read the followinig information carefully.

S

major changes in SYCOM.net.

Overview

1.1. DeviceMet Master- SYCON.net and Firmware

have not read the information yet

InstallShield

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

Please read these notes carefully, since they contain important information about

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

-

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

15. The [InstallShield Wizard - License Agreement] dialog box appears.
Select <I accept the terms in the license agreement>.

Click <Next>.

1) SYCOM.net for netx - InstallShield Wizard

License Agreement

Please read the following license agreement carefully.

[EX

HILSCHER SOFTVVARE LICENSE AGREEMENT

Systemautomation mbH (“Hilscher”).

of the provisions of this Agreement.

_) I do not accept the terms in the license agreement

Installshield

This document is a legally valid contract between you and Hilscher Gesellschaft fir b

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 al

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.

»

< Back ][ Mext = %J [ Cancel
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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>.
5/ 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.

Installshield
ack istall ancel
[ <5 | st & [ e
Now, start the installation.

14! 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:

|

Installshicld

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

15! SYCOM.net for netX - InstallShield Wizard (23]

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

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.
Siot No. Rotary switch position

Not in use 0

Slot No. 1 1

Slot No. 9 9

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.

Connect EtherNet/IP board manufactured by Hilscher with the EtherNet/IP network.
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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
Simulater

- Drive Units

- Robots

- Inputs / Qutputs
E| Fieldbus Master

i iGeneral

Fieldbus Slave

m-E-F

- Remate Contral
-R5232
TCP/IP
+-Conveyor Encoders
[+~ Force Sensing
- Security w

-

Fieldbus 1/0 Slave

Fieldbus Type EtherNet/IP

Input Bytes:

B
[HRE

Cutput Bytes:

Close

System Configuration

[F- Startup

(I Controller

- General
Configuration

- Preferences

- Simulator

- Drive Units

- Robats

-Inputs / Outputs

- Fieldbus Master

e

{11}

Remate Control

&

-R5232

- TCP /P

- Conveyor Encoders
[#-Force Sensing

- Security v

EtherNet/IF
MAC Address: 00-30-11-FF-01-D1

Host Name: ETHIFODOOD
Domain Name EpsonRobats
Primary DNS 0.0.0

Secondary DNS:

= =
=l
by
=

Timeout 75 seconds

Address @) gk () DHCP/BOOTP/ARP
Corfiguration:

P Gatone

Close

5. Start up the PC.

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

administrator password naw

SYCOMnet is started for the first time . Plaase enter an

==

User Mame: [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.spi]

0= @z ==

netProject E

File View Device Network Extras Help

EEY=S-]

netDevice

[E=5(ECE =5

w2y iDrOJect: Untitled:

b SYCON.net  netDevice /

éﬂ Output Winc . %
[=%
-

£ EtherNet/IP

1

" Network View /

|

[:I Gateway / Stand-Alene Sla
£ Master

3w CEEEEE

21 COMX 100X-RE/EIM
£ NET] 3100 RE/EIM

t= METX 500 RE/EIM

m NHST-T100-EN/EIM
- H 2% NJ 100XX-RE/EIM

o
b Fielccibusj(\fendor 4 DTM Clas

Administrator l
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Importing slave EDS files
9. Click [Network]-[Import Device Descriptions...].

R SYCOM.net - [Untitled.spi]
H File View Device | Network | Extras Help
” 0 @ ” 2+ & Add Busline

=] Device Catalog... E
‘ Import qgvioe Descriptions...
Ly

The [Import Device Description] dialog box appears.

’ netDevice - Import Device Description X
Lookn: | | EtherhetiP v| @ & £° @
* [ EPSNOTOO.eds
Quick access | | EPSM1001.eds
Desktop
m
Libraries
This PC
Néwork
File pame: | C:\EpsonRC70"Fieldbus'\EtherNet Py V| | Open I
Files of type: CANopen EDS (".eds: *.dcf) ~ Cancel
10. Select EDS files provided by each device manufacturer.
Click <Open>.
’ netDevice - Import Device Description X
Look n: [ EherMietlp v] @2 2@
* B
Quick access - EPSN1001.eds
Desktop
m
Libraries
This PC
Nei:work
File name: "EPSN0301.eds” "EPSNOG01.eds” "EPSNO800.eds” v| | COpen
Fles of type: CANopen EDS (*.eds; “.dcf) ~ Cancel
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11. The following message appears.
Click <Yes>. EDS files are imported.

Import Device Description l:J

6 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.spj] = =R
File View Device Network Extras Help
D&M @ = RT3

netProject + ¥| [ netDevice
~-{QiProject: Untitled -

=[] EtherMet/IP
(-] Gateway / Stand-Alone Sla
£ Master

-B2] COMYS100XX-RE/EIM

-teb= NETX 100 RE/EIM
et NETX 500 RE/EIM
! NHST-T100-EN/EIM
-2 N 100XX-RE/EIM

4 m »
' Network View /

m T3 Clavrm
", Fieldbus Vendor  DTM Cla:

[\ SYCON.net’, netDevice / N »

éﬂ Output Wine o
=%
2

Administrator

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

WP SYCON.net - [Untitled.spj] =8 EoR =<
File View Device Network Extras Help
Dol 3 EEE 1
netProject = ¥| [ netDevice
@iProject: Untitled B
| &3 Ethernet/ip
5 #-[2] Gateway / Stand-Alone Sla
L 5-[21 Master
%8 C1FX RE/EIM
21 COMX 100%X-RE/EIM
aets NETX 100 RE/EIM
aet= NETX 500 RE/EIM
! NHST-TL00-EN/EIM
i L% N1 10000X-RE/EIM
[—— o 3 Clan
i mn i L ' Fieldbus {Vendor}, DTM Cla:
' Network View / =t =—

[\ SYCON.net, netDevice / < I | v

é? Output Wine a X
o
-

Administrator
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14. The “CIFX_RE EIM” icon indicating EtherNet/IP board manufactured by Hilscher is

connected.

R SYCOM.net - [Untitled.spj]

el @ |z =

File Wiew Device Network Extras Help

(] = =5, =,

netProject ~ *| | netDevice

=N Fom =3

FX_RE_EIM[CIFX R

é? Dutput Winc . % ~
o
-

CIFX_RE_FIM[CIFX RE/EIM]<192.168.10.1=(

- EtherNet/IP
(I3 Gateway / Stand-Alone Sla
-2 Master

-

n

" Network View /

'\ SYCON.net, netDevice //

4 CIFX RE/EIM

-2 COMX 100XX-RE/EIM

-ietz NETX 100 RE/EIM

-nekz NETX 500 RE/EIM

! NHST-T100-EN/EIM

¥ NI 100X0X-RE/EIM

8 o 3 el
, Fiel

bus  Vendor, DTM Cla:

4 m 3

Administrator
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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)
L

]

P SYCOMN.net - [Untitled.spj] [m] ®

” File View Device Metwork Extras Help

hea?|zzalxo Bl==s

netProject 4+ x| |petDevice -

-3 Pro A | I3
o S0 Slave ~

IFX RE/EIS V1.1

OMX 100XX-RE/EIS V1.1

OMX 51XX-RE/EIS V1.1

NIP Generic Adapter

NIP Meodular Generic Adapter
PSON RC700 EtherNet/IP Slave V1
PSON RC90 EtherNet/IP Slave V2.

N S EtherNet/IP(TM) VI
v ~ k - .
< >
< >[4 4[» |11\ Network View | 4/ b ]\ Fieldbus Vendor }, DTM Class }, Found
x|
4
H
£
E 4] 4[> [ pI[\, SYCOM.net  netDevice [[a >
Ready |Administrator I [[NumM [ |

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

D= |

B SYCOM.net - [Untitled.spj]
” File View Device Metwork Extras Help

|

| netProject

- x|

[3 @ &)= = =

netDevice

=N o =3

=123 Project: Untitled

Ready

CIFX_RE_ETM[CIFX RE/EIM]<102.168.10.1>(

“f]

< L 3
4| 4| ¥ | » [\, Network View

(] EtherNet/IP -
&3 Gateway / Stand-Alone Slar
(-] Master

-7 Slave

~Am CIFX RE/EIM V1.1 3
35 CIFX RE/EIS V1.1

COMX 100XX-RE/ELS V1
COMX 51XX-RE/EIS V1.1
ENIP Generic Adapter
ENIP Modular Generic At
EPSOM RC700 EtherMet/

\ EPSON RC90 EtherNet/I

bS] EPSON TSERIES Etheriy g
4 n 2
| 4[» |, Fieldbus {Vendor  DTM Class},

DTM: Etherllet/IP Generic EDS -

Adapter DTM |:|
Info: -

Hilscher GmbH -

m |

Vendor:

|Administrator Il

(o]
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17. EtherNet/IP Slave is connected and the icon appears.
B SYCOM.net - [Untitled.spj]
J View Device Nefwork Extras Help

DR @ |z =] [E=Y=N=1

| netProject

2 %| [ natDayica - x|
=1+ Project: Untitled - 7]
E4m C ﬂ (13 EtherNet/IP -

T @[] Gateway / Stand-Alone Slar

CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1>(#1) -2 Master
'}. I B[22 Slave
 EPSON_TSERIES_Etherist_IP_TM_[EPSON """3’ CIPXRE/EIM V1.1 3
T A CIFX RE/EIS V1.1
COMX 100XX-RE/EIS V1
OMX 51XX-RE/EIS V1.1
EMIP Generic Adapter
NIP Modular Generic At
EPSON RC700 EtherNet/
PSON RCY0 EtherNet/I
PSON TSERIES Etheri .

4 nr 3
| 4[» ]\ Fieldbus /vendor % DTM Class
- |DTHM: Etherlet/IPF Generic EDS "
Ad DTM T
< [0 + ]“afﬁer - (I
Il (T b || 4] » | By Network View

Vendor: Hilscher GmbH
Ready

[Administrator [ ][num]
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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)

Sl 1
Connect _[EPSON

Disconnect

wnload

58

load

Cut
Copy
Paste

MNetwork Scan...

Configuration...

| Measured Value... .
M 4F Simulation...

Diagnosis...
iagnosis Admi

19. The [Configuration]dialog box appears.
Select [Settings]-[Driver] tab.
Select the [CIFX Device Driver] checkbox and click <Apply>.

B netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1>(#1) ol )=
! 10 Device: CIFX RE/EIM Device ID: 0x0102 -
;! Vendor: Hilscher GmbH Vendor ID: 0x0118 DT

Navigation Area = - Driver
£3 Settings
a Driver Driver Version jin]
netx Driver |_lcmcpevicenrver 110147961 | {368BECSB-0ES24COEBANS SHFGRAETANFRY |

] netx 5PMUSB Driver 1.0.4.7733 19634595A-AEAG-42FA-BFED-5758AED2D303}

Device Assignment .
|:| netX Driver 1.200.4.8037 {B54CBCCTF333-4135-8405-6F 1 2FCBBEE62}

Firmware Download

Licensing

£ Configuration
Network Settings
Scanlist
Process Data
Address Table
Quick Connect Table
Scanner Settings

[ ok [ cancel |[ gy ‘,\J[ Help

< pisconnected () Data set . #

20. Select [Settings]-[Device Assignment].
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21. Select the [CIFX 50E-RE] checkbox.
Click <Apply>.

B netDevice - Configuration CIFX_RE_ETM[CIFX RE/EIM]<192.168.10.1>(#1)
! 10Device:  CIFXRE/EIM Device ID: 0x0102 0
}l! Vendor: Hilscher GmbH Vendor ID: 0x0118 DT
orestonlfies) = I Device Assignment
{33 Settings Sean progress: 1/1 Devices (Current device: )
£3 Driver
L | Scan
netX Driver 5 ect -
wp Device Assignment R aatnlesoul ot

Firmware Dewnload Device Hardware Port 0/1/2f3  Slotnu...  Serial number Driver Channel Protocol Access path
Licensing 2l | cimx soE RE | EthermetiEthemst/ ... Etherhiet/IP Scamner . 4cifX0_Ch

3 Configuration
Network Settings
Scanlist
Process Data
Address Table
Quick Connect Table
Scanner Settings

Access path: {368BECSE-0ES2-4C0E-BIAG-69F62AETAAFAT¥GIRO_ChO
ok ][ cancel ]| App‘y%J[ Help
<l Disconnected 0 Data set 4

22. Select [Settings]-[Driver]-[Firmware Download] tab.
Click <Browse...>.

B netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1>(#1)

! 10Device:  CIFXRE/EM Device ID: 0x0102 0
;l! vendor: Hilscher GmbH Vendor ID: 0x011B DT

Navigation Area = I Firmware Download
3 Settings
Name: Browse..
3 Dmear F [(mowse.

netX Driver Version: ’»
Device Assignment CAUTION:
ey Firmware Download &
Licensing The firmware download

33 Configuration

~stops the bus communication,

Network Settings ~erases the configuration database and
Scanlist -overwrites the existing firmware in the device,
Process Data

Address Table

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

Scanner Settings

i
[k ][ cancel Apply Help
< pisconnected () Data Set
23. Display [Firmware\CIFX] folder of Communication-Solutions DVD.
Select [cifxeim.nxf].
Click <Open>.
B Select Firmware File [
Lookin: i CIFX - O
Name - Firmware Hardware v
* || cifxdnm.nxf DeviceNet Master CIFX 2
Quick access ||| cifxeim.nxf EtherNet/IP Scanner CIFX 2
Desktop
m
Libraries
This PC
% File pame: cifxeimnxf -
# Fies of type: | Firmevare Files (+nxcf:%nxm) ~| Cancel
Network Recent folders: [ - Hebp
Firmware; EtherNet/IP Scanner V2, 10 (build 0) for CIFX
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24. Confirm that [Name] is “EtherNet/IP Scanner for CIFX”.

Click <Download>.

B netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1> (#1)

4 10 Device: CIFX RE/EIM
Bos oo Hischer Gt

Navigation Area =
3 Settings e EtherNet/IP Scanner for CIFX
3 Driver 210 (ouid 0
netx Driver Version: 0G0
Device Assignment CAUTION:
=y Firmware Download
Licensing

The firmware download
3 Configuration

Network Settings - stops the bus communication,

- erases the configuration database and
Process Data
Address Table

Quick Connect Table
Scanner Settings

Scanlist - 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.

Device ID: 0x0102
Vendor ID: 0x0118

Firmware Download

Browse.

[k ][ concel aoply [ Hep ]

x pisconnected () Data Set

25. Click <Yes>.

Question l )

0 Do you really want to download the new firmware?

Start the installation of firmware.
netDevice
Device: CIF¥_RE_EIMICIFX RE/EIMI<192.168.10. 1501}

Download active, device performs initialisation. ..

99 % complete

26. Select [Settings]-[Licensing] tab.

27. Confirm that the license of [EtherNet/IP Scanner] is set to “Existing: YES”.

W netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1> (#1)

Fields marked with ™ are mandatory.

Y 10 Device:  CIFXRE/EIM Device ID: 0x0102
;}2 Vendor: Hilscher GmbH Vendor ID: 0x0118
Navigation frea = Licensing -
Settings
e g iEme TED
3 Driver [ Existing | Crder =
netx Driver I DeviceMet Master YES [m]
Device Assignment i AS-Interface Master YES E
PROFINET [0 RT Gontroller YES
Firmware Download : ! EtherGat Master YEs o |;
= Licensing I ¢ [ _EtherNet/IF Scanner ] vES o
23 Configuration [ Sercos I Master L YES [m]
1= |Utilities
Network Settings [| i-OFC Server HO o L
Scanlist = = E
Process Data Request Form. please fill out
Address Table [ |L e ‘u — Value [-
Hlicense type lser Sinele Device License
Quick Connect Table [yt facturere ntaont 1 |z
Scanner Settings | |Article numbers 01251100 -
| [Serial numbert 00028772
| [Ghiptyper 00000001
| [Step® 00000000
| |Ramcode revisiors 00000000
Check sum* A 52

Hilscher Germany h E-mail. license@hilscher. com -

ok [ concel Apply Help

= Disconnected 0 Data Set

28. Select [Configuration]-[Network Settings] tab.
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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) o)==
! 10Device:  CIFXRE/EIM Device ID: 0x0102 0
h Vendor: Hilscher GmbH Vendor ID: 0x0118 DT

Navigation Area B Network Settings
23 Settings
Description: CIFX_RE_EIM
£3 Driver SHEE
netx Driver TP Ssttines
Device Assignment [FloHee
E\rmw.ara Download [goot
icensing
V| Fixed Addr
3 Cenfiguratien ClEr= resses
s Network Settings IP Address: 82 . %8 . 0 . #
Scanlist

INetwork Mask: 255 . 255 . 255 . O
Process Data

Address Table Gateway Address: o . 0o . 0o . 0
Quick Cennect Table

X Note: The priority sequence is DHCP, Boot?, Fixed.
Scanner Settings

Port 1

Operation made: all capable, Auto Negotiation enabled -

MDI mode: Auto MDIX

Port 2

Operationmode:  [All capable, Auto Negatiation enabled -

ok [ cancel ][ oy ([ e ]
g
<l Disconnected 0 Data set 4
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) o e ==
! 10Device:  CIFXRE/EM Device ID: 0x0102 0
‘h vendor: Hilscher GmbH Vendor ID: 0x0118 DT

Navigation Area =] Scanlist
(3 Settings Fotvate | ndex | TP Address [ Wame I Desoription [_FPFims) | Timeout m_|
3 Driver Wl ] 1 192.168.0.3 EPSON TSERIES EtherNe EPSON TSERIES EtherNet/l
netX Driver
Device Assignment
Firmware Download
Licensing
33 Configuration
Nebwork Settings
ey Scanlist
Process Data
Address Table
Quick Connect Table
Scanner Settings
= - - E3
[ %J[ cancel | Ay |[ rel

41 pisconnected 0 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

|..m

CIFX_RE_EIM[CIFX RE/EIM]<102.168.0.2> (%

ij“"‘— EPSON_TSERIES_EtherMet_IP_TM_[

Configuration...
P P—r— Measured Value...
" Nety 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>.

P netDevice - Configuration EPSON_TSERIES_EtherNet_IP_TM_[EPSON TSERIES EtherNet/IP(TM) V1.2]<192.168.0.2> = e |
BT 10 Device: EPSON TSERIES EtherNet/IP{TM) Device ID: 0x0009 Y
Il vendor: SEIKO EPSON CORPORATION Vendor ID: Ox03F1 T

Navigation Area [=] Connection A
3 Cenfiguration
Select connection: [Connection1] Discrete Exdusive Owner v]
General
Electronic Keying |/ Gonnestion seftings ¥ Gonnection parameters B n v
iy Connection
3 Description 513 Connection1 Value:
EDS Viewer =) D 0->T ZCaE=
A ]
&l Instance | Para...| Parameter name | Bit..| Paramet..| Min. | Max. | Unit | Descripti.. |
1 Output Size T [0 266 1
'] Instance 1D
{Z] size
i.[#] Format
« m v o
ok [ cancel [ spply L\J[ Help

<= pisconnected O Data Set

7
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37. Select [Configuration]-[Connection].

38. Select [Connection parameters] tab-[T->O]-[Size].
Enter “32” to [Parameter] and click <OK>.

P netDevice - Configuration EPSON_TSERIES_EtherNet_IP_TM_[EPSON TSERIES EtherNet/IP(TM) V1.2]<192.168.0.2> =0 e <=
e IO Device: EPSON TSERIES EtherNet/IP(TM) Device ID: 0x0009 =
Il vendor: SEIKO EPSON CORPORATION Vendor ID: 0x03F1 T

Navigation frea = CenmEaiem B
3 Cenfiguration
Select connection: [Connection1] Discrete Exdusive Gwner -
General
Electronic Keying |/ Gonnection settings ¥ Gonnection parameters Y, <[ m ¢
iy Connection
4 Description =3 Connectionl Value:
EDS Viewer =] o1 32 (0x20) Bytes
[ mstance 1D Para..| Parameter name | BIL.| Paramet..| Min. | Max. | Unit | Deseripti.
{zl size Tnput Size (T |
- L[3] Format 5
22 T-=0
& Instance™ W
£ n = 13 -
ok |[ cancel [ apaly V\M,] [ hep
4= pisconnected O pataset .7

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) = EC |
10 Device: CIFX RE/EIM Device ID: 0x0102 =
;1“_‘ Vendor: Hilscher GmbH Vendor ID: 0x0116 DT

Mavigation Area = Address Table
Settings
= 9 Display mode: [Hexadecimal - [ CSV Export ]
23 Driver
£ Driver L
net
| Device [_Sot__ | GComnectionname | Tnstance 1D [ Length | Address |
Device Assignment Ve B e et TE T F0x00 Discrets Exclusive Omner  Ox6é 00020 10000
Firmware Download
Licensing
3 Configuraticn

Metwerk Settings
Scanlist
Process Data
Address Table

7 Quick Connact Table e

uick Connect Table
R | Devics [ St [ Gonnection name [ Thstance 1D | Lereth Address
Scanner Seftings {EFSON_TSERIES Ether et IP_TH_ 00 Discrete Exclusive Owmner 006 s 00020 0000
4= Disconnected 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_L

Disconnect

Download L\\,
Upload

Cuk

Copy

Paste

Network 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

|..m

Connect m™_[
Disconnect

Download
Upload

Cut
Copy
Paste

Network Scan...

Configuration...

Measured Value... 52
4 nr . *
Simulation...
Diagnosis...
Admir

A e 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]<192.168.0.25 (#1)

y I0Device:  CIFXRE/EIM Device ID:
}’_‘ Vendor: Hilscher GmbH Vendor ID:
Navigation firea B General Diagnosis
Diagnosis &
a = Devios state Network state
neral nosis
- - a9 (@ Communication i Operate
Master Diagnosis P4 @ 1
Ru I
Station Diagnaosis und N =
Firmware Diagnosis B e @sion
23 Extended Diagnosis = @ Error i@ Offine

(Z3 HALEDD_2PS_LOW

Gonfiguration stat
1 HALEDD, 25, HIGH onfiguration state

(23 RX_SYSTEM (@) Configuration locked

(I DPM_COMO_SMBX (@) New configuration pending
(] DPM_COMO_RMBX (@ Resetrequred

(3 EIM_CL1_TASK @suson

(C3 EIM_ENCAP_TASK

(3 EIM_OBIECT_TASK Communication error:

(Z3 EIM_TCPUDP

0x0102
Ox011B

[E= e =)

DT

Watchdog time: 1000
[ EIM_AP_TASK B 9 m
‘) |’+- » Error count: o
< connected B Davice %

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>.

B netDevice - Diagnosis CIFX_RE_EIM[CIFX RE/EIM]<102.168.0.2>(#1) == Eoh=<=|
y I0Device:  CIFXREEIM Device ID: 0x0102 =
h Vendor: Hilscher GmbH Vendor ID: 0x0118 DT

Navigation frea = 10 Monitor
[ DPM_COMO_SMBX =
(131 DPM_COMO_RMBX i P
(31 EIM_CL1_TASK Lt ekt
(3 EIM_ENCAP_TASK Offsst: 0
(23 EIM_OBIECT_TASK 5 5 7 [ ] W (12 1 % 15
[ ] [ ] i [ ] 0 [ ] 0 [ ]

[Z3 EIM_TCPUDP
(23 EIM_AP_TASK
(1 EIP_DLR_TASK
[£3 MARSHALLER

(3 ETH_INTF Output data
(1] PACKET_ROUTER _
2 3 4 3 B 7 3 g 10 11 12 12 i 16
& Tools ] o 0 ] o 0 ] o 0 ] [ 0 ] [
Packet Monitor [ 1 0 [ 1 0 [ 1 0 [ 1 0 [ 1
[ 310 Menitor|
Process Image Monitc _ Update
< i ] »
% Connected i Device &

49. Close the [Diagnosis] dialog box.
50. Click [File]-[Save] and save the setting changes to the file.

B¢ SYCOM.net - [Untitled.spj] *
File | View Device Network
O New =
) = Open... N
Close
E save TFX R
Save as.t RIES._|
Exit
W savens X
Save[n:| CIFX v| e J o
* Mame ° Date modified Type Size
Outdated versions 7/22/2019 316 PM File folder

Quick access

Desktop

m
Libraries

La

This PC

@

Network

File name: ~ | I Save

Save as type: Projekt file (*.spj) ~ Cancel
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Exporting the Configuration File (.csv) for RC+

51. Right-click [netDevice]-<CIFX_ RE_EIM> icon.
Click [Additional Functions]-[Export]-[CSV...].

. -1 EtherMet/IP
CIFX_RE_EIM[CIFX RE/E ‘ i 13 Gateway / Stand-Alone Slave

j (ot | Master
2l (3 e CIFX RE/EIM
B B2 COMX 100XX-RE/EIM
Download -nets METX 100 RE/EIM
Upload ~petz NETX 500 RE/EIM
- NHST-T100-EN/EIM
Cut 2% NJ 100XX-RE/EIM
Copy zldbus /<Ver1dor )\ DTM Class)\ Found /
Paste Etherlet/IP Scanner DTM
Network Scan... Hilscher GmbH
V1,1100.5.6280
Configuration... 2008-07-07
Measured Value... 'CIFX RE/EIM
Sl CIFX_RE_EIM
=il Hilscher GmbH
Diagnosis... V1.000
2005-08-24
Additional Functions ¥ Offline Compare...
Delete Online Compare...

Setpoint Value...

WM Symbolic Name...
Service b
License
Export > €SV, I/\\,
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.

Now, the settings by SYCON.net are complete.

Close SYCON.net.

RC700 / RC90 Option Fieldbus 1/O Rev.15

’ Save As x
Savein: | || CIFX v @@ Er
+ Name - Date modified Type Size
- DeviceMet 2019/07/08 12:21 File folder
Quick access X
EtherNetlP 2019/06/28 11:16 File folder
- El=| EtherMetlPosy 2019/07/08 11:51 Microsoft Excel CS...
Desktop
m
Libraries
This PC
Nei:vork
< >
Fae pame: DeviceNiet ]
Save as type: CSV Files (*.csv) ~ Cancel
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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+ Users Guide: 23. Installing Controller Options and enable
the Fieldbus Master option.

(3) The following message dialog 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 ? x

- Startup Fieldbus Master General

=-Controller
Gieneral

~Configuration

- Preferences
-Drive Units

- Fobots

JInputs / Outputs

Close

m-E-E

None

- Fieldbus
Remote Control

[
-R5232
TGP /TP Tatal Input Bytes: 0

1

-

- Security
[-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 ? X

Figldbuz Master General

[+ Startup
-Controllsr Close
Gieneral
- Gonfiguration
- Preferences dpply
Bestore

Dtive Units

[+]- Robots )
=-Inputs / Outputs Board Type l@l
@-Fieldbuz Master

Fieldbus Slave Update Interval | 10 | oms
[+- Remote Gontrol -
[+-R5252
@=-TGP £ IP Total Input Bytes: 0
H-Security
i Mizion Total Qutput Byte=0

Import
Canfiguration

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

Import Hilscher Fieldbus Master Configuration X

« S » ThisPC » Documents » CIFX » v | Search CIFX el

Organize + New folder ==~ [ o

>

[ This PC s MName Date modified Type g

) 3D Objects EtherMNetlP
[ Desktop | ] EtherNetiP.csv
|j5 Documents

* Downloads

J'S Music

File folder
CSV File

&= Pictures

m Videos

i Win10 xbd EN ()
- Win10x64 JP (D)
- Win10x64 C5 (E:)

- Win10:64CT(R) 5

File name: | EtherNiettP.csv v| [Hitscher ConfigFile (es)

e

(8) Confirm that the configuration file (.csv) for RC+ is imported and click <OK>
EPSON RC+ 7.0 X

The Hilscher configurati~aq file
‘D¥Users¥0586106¥DotBments¥CIFXEEtherMetiPcsy' has been
imported successfully,

Click Apply to use the new configuration.

H

O

(9) Confirm that the following items are displayed.

System Configuration ? >

Figldbuz Master General
Startup Close
ontraller

- Gieneral
- Configuration
Freferences
- Simmulator Fieldbuz Type: | EtherNet/TP -
i Drive Unitz
- Robots -
—%--]nputs 4 Qutputs Board Type: %
- Fieldt ter
[ Update Interval | 10 | mz
i Remote Control -
b R5232
TGP A IR Total hput Bytes: 32
- SEcUrity
H- Wigion Total Cutput Bytes 32

Impart
Configuration

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

(10) Click <Apply>.

(11) Click <Close>.
The following dialog box appears.
The Robot Controller automatically starts rebooting.

EPSON RG+ 7.0

Rebooting Gontroller
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(12) Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

I System Configuration

Tnputs / Outputs

Startup

(=} Gontroller
General
Configuration

Freferences (1 3)

Simulatar
o

Close

Type Ihstalled Thputz Qutputs

Extended Board 1
Extended Board 2 Ho

General

Slaves Extended Board 3 Mo
Remote. Control Extended Board 4 Mo
Ri323z2 . B 14
TGP/ IP Drive Unit 2 Ho ( )
Conveyor Encoders Fieldbuz Slave Mo

Force Senzing
Security
Vigion

Fieldbus Master ez 6144 - 6463 6144 - 6431 ”

(13) Select [Inputs/Outputs].

(14) Confirm that “Fieldbus Master” displays the following items:
Installed : Yes

Inputs “6144” — “6144 + Number of inputs the master controls (Bits)
Outputs “6144” — “6144 + Number of outputs the master controls (Bits)
(15) Select [Fieldbus Master]-[ General].
[ System Configuration ? x
1 Fieldbus Master General
General
s =
Tpe: | EtherNet/IP v =
Update

hoeval; 10 V: .

Total Input Bytes: 40

Total Output Bytes: 36

{ae)

(16) 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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(17) Select [Fieldbus Master]-[Slaves].

I System Gonfiguration

Startup Figldbus Master Slaves

= Santraller
Gieneral
Configuration D
Preferences
Simulator H 5 i
Raobats 1 g8 5400-6463
Tnputs / Outputs
Figldbus Master
o (18)
k
Remaofe Contro 7
R5232 ™~
TGP /1P 1 7)
Corveyor Encoders
Force Senzing
Security
“ision

Input Bytes Output Bptes Spel Inputs

(g}

E2REaRE

IH System Gonfieuration

Startup Figldbus Master Slaves

[=)- Controller

Gieneral

Configuration

Preferences

Simulator

Robots

Thputs / Outputs

=) Fieldbuz Mazter
Gieneral ( 1 8)
Slaves

Remote Contral

R5z32

TGP S IP

Conveyor Encaders

Force Senzing

Security

Vision

IJtas

Output Bytes Spel Inputs
3 i E14 i)
ES GA00-6453

[

R

(18) Confirm that the following information the master controls is displayed.

ID : Fieldbus station ID of slave

Input Bytes : Number of inputs per slave (Bytes)
Output Bytes : Number of outputs per slave (Bytes)
Spel Inputs : Number of inputs per slave (Bits)
Spel Outputs  : Number of outputs per slave (Bits)
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2.3.5 Installing EtherNet/IP Slave Board

Appearance
%

B—— EtherNet/IP Connector

dineneuiy

ACT LED :Link status display
LNK LED :Communication packet
reception or transmission status

¢ D(-— Configure Switch

%98;— Status Display LED [ >

snO O 1ov
sn OO N1

display
NS LED :Network status display
ﬂ MS LED :Module status display

The Fieldbus slave board is configured as follows at shipment.

Board Appearance Configuration
CN3 CN3 DSW2 DSW1 JMP1
N §W? gf IRQ15[C O] JP5
e SW4 EM<|5  Swe EmEo|g RQIO O|JP4 o
5512 SW3 EIEe|® Sws mmmEw|@ IRQ100 O|JP3 F
ool SW2 E«S sw4 mm<|S  IRQ7 0 0|JP2 =
© . SW1%|:-‘_N SW3| e~ IRQ5 |0 O|JP1
= SW2_ Il 12
JMP1 SW1Oo —
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/O 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 /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

RC700 / RC90 Option Fieldbus 1/O Rev.15
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Setting Configure Switch

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.

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

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.

WARNING
Install the board to the dedicated slot on the Robot Controller.
Reference manuals:
Robot Controller RC700: Maintenance 7.10 Option Board
Robot Controller RC90/90-B: Maintenance 7.9 Option Board
188 RC700 / RC90 Option Fieldbus I/O Rev.15




2. Installation

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
- Starty Inputs # Outputs
S::'EtL%UntmllerBoard
Drrive Linits
DbDS = " Type Installed Inputs Outputs
Inputs / Dutputs L .
(= Fieldbus Slave 7 f Standard H H H
General Extended Board 1 ‘es B4 - 95 B4 -35
EtherNet!IP(z) Extended Board 2 Mo
Remate Contral Extended Board 3 Mo
RS5232 Extended Board 4 Mo
TCR AP | Fieldbus Slave Yes 512.- 767 B12- 767
Conveyor Encoders Fieldbus Master Mo ﬂ
Securi
Vidon \’Q (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)
4. Select [Fieldbus Slave]-[General].
I Systern Configuration
& Starty Fieldbus /0 Slave
S::‘EtL%ontrollar Board Cloce ]
Drive Units
Rabats Fiekdbus Type:  EtherstAP
= Inputs / Dutputs
(=) Fig] db ave Input Bytes: 32 v
- QD Dutput Bytes: 3z w
- Remote Control
chem o (4)
TCF /1P %
gzz::;mEncoders (5)
Vision
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>.

RC700 / RC90 Option Fieldbus 1/O Rev.15
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7.

10.

Select [Fieldbus Slave]-[EtherNet/IP].

I System Configuration

Startup

SPEL Controller Board

Drive Uit

Robaots

(= Inputs # Outputs
[=- Fieldbus Slave

Remote Tantral

- R5232
TCR /P RS Timeout: seconds
Corweyor Encoders Address X
Secuity Bl ) Static (%) DHCP/BOOTR/ARP
Wision

Etherh et/IP

MAC Address: 00-30-11-03-93-49
Host Name: ETHIFOOOO
Domain Name: | EpsonFobots

Primary DNS: 0000

Secondary DWS: |0.0.0.0

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.
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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].

I Systemn Configuration

Fieldbuz 110 Slave
Lt
SPEL Controller Board

Drrive Units
Rabots Fieldbus Type:  EtherNetdP
= Inputs / Dutputs
= Fieldbus Slave Input Bytes: 2 v
General
EtherNatP 7 Ouiput Bytes ¥
Fiemaote Contral
R5232
TCRAIP
Conveyor 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

Drive: Units
Robats Fiskdhus Type:  Ethem=AP
= Inputg / Dutputs
(=) Figldbus Slave Input Butes: a0 =
General
EtherMel/IP Oulput Byles:
Femote Contral
R5232
TCPAIP
Corwepor Encoders
Security
Wision

4. Click <Apply>.

5. Click <Close> and the following dialog box appears.
The Robot Controller automatically starts rebooting.

EPSON RG+ 7.0

Rebootine Gontroller
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6.

NOTE

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

I System Configuration

Inputs ¢ Dutputs

Cloze

Startup
SPEL Controller Board
Drirve Urniits
Type Instaled Inputs Outputs
E Standard H ;
Estended Board 1 res B4 -95 64 -95
Etheitet/P Extended Board 2 No
Remate Control Estended Board 3 No
R5232 Extended Board 4 Na
TCP /IR || Ficldbus Slave ‘es 512 -E671 512-671 || Q
Corveyar Encoders Fieldbus Master No (8)
Securty
Vision

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>.

master device.

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

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.

EPSON RG620 EtherNet/IP Slave X
General Gannections ]Online Parameters | Module Informations | Port Gonfiguration | EDS File |
Contigured Connections : Connections Parameters :
S EPSON RCE20 EtherNet/TP Slave Name | Walue | Unit [
=17 Discrete Exclusive Owner = Request Packet Interval 10 mg

O Gieneral = Input - T->0

O Check Equipment Identity = Thput Size a0 bytes |

() Configuration Settings = Tput Mode Tafeast
= Input Tvpe Fixed
= Priority Scheduled
w Trigger Tyvpe Crelic

= Priority

l:l Remave

Description

Dutput zize in bytes.
The default size in the EDS file iz 32 bytes.

= Qutput - 0->T
|-— Qutput Size EQ] J bytes |
= Ouiput Mode Tt 10 Foi

= Output Twpe

Fixed
Scheduled

Help | oK | Gancel

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
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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

LINK/Act|V|ty LED
por‘t 1) port 2)

NS\LED

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

MS LED
/

I

Specifications

ltem

Specification

Name

EtherNet/IP slave module

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 (256bytes)
Max. Output data size | 2048 bits (256bytes)

RC700 / RC90 Option Fieldbus 1/O Rev.15
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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

/N

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.

WARNING
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).
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Wiring

Use a standard Ethernet connector for wiring to the board.

A

CAUTION

W 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 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 electric shock and/or malfunction of equipment.

Install the module to the dedicated slot on the T/VT series Manipulator.

Reference: Manipulator manual Setup & Operation 17. 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.

Startup Inputs # Outputs

SPEL Controller Board
Drrive: Linits
Fobots
Inputs / Dutputs
(=) Fieldbus Slave
General
EtherNeUIP(z)
Femate Control
RE232

Type Inztalled

Extended Board 1 Yes
Extended Board 2 No
Extended Board 3 No
Extended Board 4 Mo

Inputs

B4-05

Outputs

B4-95

TCP/IP Fieldbus Slave Yes

512 - 7FE7

512-767 |

Conveyor Encoders Fieldbus Master Mo
Security

izion

@)

Close

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.

9.

Select [Fieldbus Slave]-[General].

I System Configuration

Startup Figldbus 1/0 Slave

SPEL Controller Board
Drive Uit

Robaots

(= Inputs # Outputs

Fieldbus Type: EtherMetAP
Input Bytes: 32 [¥3

Output Bytes: 32 W

Remote Control
R5232
TCP /P

Corweyor Encoders
Security
Wision

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

Etherh et/IP
Startup
SPEL Contraller Board MAC Address: 00-30-11-03-93-49
Rabots Haost Name: ETHIFOOODO
(= Inputs # Outputs Demzmiems
[=- Fieldbus Slave
= Primary DNS: 0ooo

Remate o Secondary DWS: |0.0.0.0

RS5232
TCPHP RS Timeout: sgslid
Corweyor Encoders Address .
S Confiration ) Static (%) DHCP/BOOTR/ARP

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

196

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.
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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].

I Systemn Configuration

Fieldbuz 110 Slave
Lt
SPEL Controller Board

Drrive Units
Rabots Fieldbus Type:  EtherNetdP
= Inputs / Dutputs
= Fieldbus Slave Input Bytes: 2 v
General
EtherNatP 7 Ouiput Bytes ¥
Fiemaote Contral
R5232
TCRAIP
Conveyor 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

Drive: Units
Robats Fiskdhus Type:  Ethem=AP
= Inputg / Dutputs
(=) Figldbus Slave Input Butes: a0 =
General
EtherMel/IP Oulput Byles:
Femote Contral
R5232
TCPAIP
Corwepor Encoders
Security
Wision

4. Click <Apply>.

5. Click <Close> and the following dialog box appears.
T/VT series Manipulator (Controller) automatically starts rebooting.
EPSON RG+ 7.0

Rebootine Gontroller

RC700 / RC90 Option Fieldbus 1/O Rev.15 197



2. Installation

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

I System Configuration

Inputs ¢ Outputs

SPEL Controller Board
Drive Units
- Type Installed Inputs Outputs
f Standard
Extended Board 1 Yes B4 -95 54 -35
EtherMetAP Extended Board 2 Mo
Remate Contral Extended Board 3 Mo
RS5232 Extended Board 4 Mo
TCRAIP || Fieldbus Slave Yes 512 - 671 512-671 || Q
Conveyor Encoders Fieldbusz M aster Mo (8)
Security

BB

Wision

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 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 applicomIO Console application.

EPSON RG620 EtherNet/IP Slave X
General Connections ]Online Farameters ] Module Informatiors ] Fort Configuration ] EDS File }
Configured Connections : Connections Parameters :
S EPSON RGE20 Ether Net/IP Slave Name | Walue | Unit [
=17 Discrete Exclusive Owner = Request Packet Interval 10 mg

() General - Input - T->0

O Check Equipment Identity = lput Size o0 bytes |

O Cionfiguration Settines = Tput Mode Tafeast
= Input Tvpe Fixed
= Priority Scheduled
= Trigger Type Crelie
= Qutput - 0->T
|-— Qutput Size ] J bytes |
= Output Mode DAt o Poir
w COutput Twpe Fixed
= Priority Scheduled

|:| Remove

Description

Dutput zize in bytes.
The default size in the EDS file iz 32 bytes.

I o |G ] owen
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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\EtherNet/IP
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2.4 CC-Link

2.4.1 Installing CC-Link Slave Board

W Make sure that the power is turned OFF before installing/removing any boards or
A connecting/disconnecting any cables. Installing/removing any boards or
connecting/disconnecting any cables with the power ON is extremely hazardous
WARNING . . . .
and may result in electric shock and/or malfunction of equipment.
B Pay attention to the followings in order to prevent the the connecter from coming
off.
1. Use the connectors attached to the board.
CAUTION 2. Insert the connectors all the way seated.
3. Fix the cables at proper positions in order not to put a load on the
connectors.
Appearance
%
; D CC-Link Connector n g SD LED : Data transmission
Baud Rate Confi Switch Oz status display
E <——Dbau ate configure owitc . .
g:D <— Station Configure Switch (< 10) () RUNLED : Offline status
*_| < Station Configure Switch (x 1) QQ display .
g8 m RDLED : Datareception
888F—Status Display LED > & 2 status display
~  ERRL LED : Error status display
The Fieldbus slave board is configured as follows at shipment.
Board Appearance Configuration
CN3 CN3 DSW2 DSWH1 JMP1
: —~ErmO| SW1
N OEEEE S| SW2 IRQ5 [0 O|JP1
o o —~mmg| SW1 wmrm | SW3 IRQ7 |0 O|JP2 E
=9 NECE | SW2 ~ICEm | SW4 IRQ10/0 O |JP3 5
i OErE | SW3 omrm | SW5 IRQ11|0 O|JP4 =
o ~ECE |SW4 @ | SW6 IRQ15[0 O] JP5
S ~Emm | SW7 12
ol | SW8
JMP1
All Open All ON Fixed as above All Open

DSW1 DSW2

200
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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 1 CC-Link V1 port

Occupied Stations

1 to 4 station(s) (Remote device station)

Master Station’s Handshake

Max. Input Data Size

384 bits (48 bytes)

Max. Output Data Size

384 bits (48 bytes)

LED Description

LED state represents the states of the fieldbus 1/O 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 - - - -
Setting Configure Switch
& 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 62 are

available.

RC700 / RC90 Option Fieldbus 1/O Rev.15
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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
10 M 4
Configuration prohibited 5-9

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
RN > dpal s o
Terminating DA B X\\ >< \ J ><\\ >< v DA Terminating
Resistor DB |— L ! DB L ' DB Resistor
DG |- ! DG | : " Ipe
siol” /~~stot” / sLD
FG f FG f FG
Twisted-pair Cable Twisted-pair Cable

with Shield = with Shield =

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”.
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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.

Install the board to the dedicated slot on the Robot Controller.

Reference manuals:
Robot Controller RC700: Maintenance 7.10 Option Board
Robot Controller RC90/90-B: Maintenance 7.9 Option Board

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.

box.

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

UL System Configuration

Startup
SPEL Cortroller Board
Drrive Units

R5232
TCR AR

Conveyor Encoders
Security
Vigion

(2)

Inputs # Outputs

Installed
E Standard
Extended Board 1 Yes
Extended Board 2 No
Extended Board 3 No
Extended Board 4 No

Inputs Outputs

mdbus Slave ez

Fieldbus M aster MNo

2.

3.
Installed
Inputs
Outputs

4.

Select [Inputs / Outputs].

:Yes
:512-767 (default setting)
:512-767 (default setting)

D Systemn Configuration

Startup

Drrive Uitz

Fobaots

= Inputs / Dutputs
= Fieldb B

Femote Confral

R5232

TCP /1P
Corweyor Encoders

SecLrity

ision

SPEL Controller Board

(4)

Select [Fieldbus Slave]-[General].

Figldbus 1/0 Slave

Fieldbus Type:
Input Bytes:

Output Bytes:

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

2%
a2 “

RC700 / RC90 Option Fieldbus 1/O Rev.15
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5. Confirm that the following items are displayed.

Fieldbus Type : CC-Link
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 the CC-Link 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 [
Startup Figldbus 1/0 Slave
SPEL Controller Board
Drrive Uit
Pobots Fieldbus Type: ~ CC-Link
(= Inputs # Dutputs

(=) Fieldbus Slave Irput Bytes: 32 v

Gie
Remote Confral
R5232
TCP /P
Corweyor Encoders
Security
Wision

7 Dutput Bytes: 3z "

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

I Systemn Configuration |E| le

Figldbus 140 Slave

Startup
SPEL Controller Board
Drive Uitz
Robats
= Inputs ¢ Qutputs
= Fieldbus Slave Input Bytes: 20 v Restore
General

Remate Contral Output Bytes:
Rs23z %

Cloze

Fieldbus Type: CC-Link. Apply

TCP /1P

Corweyor Encoders
Security
Wision

4. Click <Apply>.
5. Click <Close> and the following dialog box appears.
The Robot Controller automatically starts rebooting.

EPSON RG+ 7.0

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

I System Configuration

Inputs / Dutputs

SPEL Controller Board
Drrivve Lnits (7)

Installed Inputs Outputs

o
Inputs # Outputs

B E -
=) Fieldbusz Slave | Standard E :
General Extended Board 1 Yes E4-95 E4-95
Fiemate Control Extended Board 2 Mo
R5232

Extended Board 3 Ma

TCP/IP stended Board 4 Mo &(8)
Conveyor Encoders Fieldbuz Slave Tes 512 - 671 512 - 671

Security Fieldbus Master Mo

Wigion

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>.
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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

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. This is calculated by the following expression.
n = (Station — 1) x 2
Result of the calculation is in decimal number. Substitute the result to “n” after converting
to hexadecimal number.
(Example)

When CC-Link board station is 1

RXn0 to RX(n+5)F — RX00 to RXSF
Remote Output RYnO to RY(n+5)F — RYO00 to RYSF

When CC-Link board station is 4

RXn0 to RX(n+5)F — RX60 to RXAF

RYnO to RY(n+5)F — RY60 to RYAF

Remote Input

Remote Input
Remote Output
Remote Input List (3 stations occupied, Default configuration *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 Bit No
RXn0 Ready *1 512
RXnl Start *1 513
RXn2 Paused *1 514
RXn3 Error *1 515
RXn4 EStopOn *1 516
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(nt+1)7 ErrorCode256 *1 535
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Address Signal Name Controller Bit No
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+1)F | NA 543
RX(n+2)0 | NA 544
RX(nt4)F | NA 591
RX(nt5)0 | NA 592
RX(nt5)1 NA 593
RX(nt5)2 | NA 594
RX(n+5)3 NA 595
RX(nt5)4 | NA 596
RX(nt5)5 | NA 597
RX(nt5)6 | NA 598
RX(nt5)7 | NA 599
RX(nt5)8 | NA 600
RX(nt5)9 | NA 601
RX(nt5)A | NA 602
RX(n+5)B | Remote Ready *2 603
RX(nt5)C | NA 604
RX(nt5)D | NA 605
RX(nt5)E | NA 606
RX(nt5)F | NA 607

*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 I/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 [RX(n+5)B] turns ON.
/O assignment of Remote Ready cannot be changed or disabled (NA).

RC700 / RC90 Option Fieldbus 1/O Rev.15
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Remote Output List (3 stations occupied, Default configuration *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
RYn0 Start *1 512
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 *1 522
RYnB Shutdown *1 523
RYnC NA 524
RYnD NA 525
RYnE NA 526
RYnF NA 527
RY(n+1)0 NA 528
RY(n+4)F NA 591
RY(n+5)0 NA 592
RY(nt+5)1 NA 593
RY(n+5)2 NA 594
RY(n+5)3 NA 595
RY(nt5)4 NA 596
RY(nt+5)5 NA 597
RY(nt+5)6 NA 598
RY(nt+5)7 NA 599
RY(n+5)8 NA 600
RY(n+5)9 NA 601
RY(n+5)A NA 602
RY(n+5)B NA 603
RY(n+5)C NA 604
RY(n+5)D NA 605
RY(n+5)E NA 606
RY(nt+5)F NA 607

*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 I/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. This is calculated by the following expression.

m = (Station — 1) x 4
Result of the calculation is in decimal number. Substitute the result to “m” after converting
to hexadecimal number.
(Example)

When the CC-Link board is 1

RWrm to RWrm+B — RWr0 to RWrB
RWwm to RWwm+B — RWw0 to RWwB
When the CC-Link board is 4

RWrm to RWrm+B — RWrC to RWrl7
RWwm to RWwm+B — RWwC to RWw17

Remote Register

Remote Register

Remote Register

Remote Register

Remote Register List (3 stations occupied, Default configuration *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 NA 38 608 to 623
RWrm+9 NA 47 752 to 767
RWrm+A System reserved -

RWrm+B System reserved -

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.

RC700 / RC90 Option Fieldbus 1/O Rev.15

Address Signal Name Controller Word No Controller Bit No
RWwm NA 38 608 to 623
RWwm+9 NA 47 752 to 767
RWwm+A System reserved -

RWwm+B System reserved -
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The number of stations, remote I/O range, and remote register range depend on the input /

output size.
Input / Output Size . . Remote I/O | Remote Register
P (x ;j Occupied Stations (Bytes) (Bytes)g
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

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.

Electronic Information 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 input/output size, the CSP file you use differs.
See the table below and select the CSP file.

For Robot Controller RC700

Input / Output Size ( x) Occupied stations Electronic file name
0<x =<12 1 EPSN0400 1.csp
12<x =<24 2 EPSNO0400 2.csp
24 < x =<36 3 EPSNO0400 3.csp
36 < x =<48 4 EPSN0400 4.csp

For Robot Controller RC90/90-B

Input / Output Size (x) Occupied stations Electronic file name
0<x =<12 1 EPSNO0301 1.csp
12< x =<24 2 EPSNO0301 2.csp
24 < x =<36 3 EPSNO0301 3.csp
36< x =<48 4 EPSN0301 4.csp
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2.4.2 Installing CC-Link Slave Module

or connecting/disconnecting any cables. Installing/removing any boards or
WARNING connecting/disconnecting any cables with the power ON is extremely hazardous
and may result in electric shock and/or malfunction of equipment.

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

m Pay attention to the followings in order to prevent the the connecter from coming

off.
A . Use the connectors attached to the module.

AUTION Insert the connectors all the way seated.
CAUTIO 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
ltems Specification

Name CC-Link Slave Module

Connection Method Broadcast polling

Baud Rates (bps) 156 k, 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 1 CC-Link V1 port

Occupied Stations 1 to 4 station(s) (Remote device station)

Master Station’s

Handshake

Max. Input Data Size 384 bits (48 bytes)

Max. Output Data Size 384 bits (48 bytes)
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Terminating
Resistor

212

LED Description

LED state represents the states of the fieldbus I/O board.

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 —~ X >< DA/ >< >< DA
[I DB [-—/"\4 +—{pB |-\ +— o8
DG ——— +— DG [+ +— DG
st N/ s /NSLD
FG f FG f FG
Twisted-pair Cable Twisted-pair Cable

with Shield

with Shield

Terminating
Resistor

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

/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.

Install the module to the dedicated slot on the T/VT series Manipulator.

Reference: Manipulator manual Setup & Operation 17. Fieldbus 1/0

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 board using

the following procedure.

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

box.

Inputz # Outputs

Startup

SPEL Controller Board

Drive Uitz

HOthS = Type Installed

[=H Inputs / Outputs |
Standard

1eldbuz Slave

Close

Inputz Outputs

B9 B 05

Rermote Control Extended Board 1 Ve
R5232 (2) Extended Board 2 Mo
TCP /1P Extended Board 3 Ma
Corweyor Encoders Extended Board 4 Mo
Security mdbus Slave Yes B12- 7E7 - 7E7)
Wision Fieldbus Master Mo
3)

(2) Select [Inputs / Outputs].

(3) Confirm that the following items are displayed in “Fieldbus Slave”.

Installed :Yes

b}

Inputs :512-767 (default setting)

Outputs
(4) Select [Fieldbus Slave]-[General].

:512-767 (default setting)

System Configuration

Startup Fieldbus 170 Slave

ELJ Controller
General

~Configuration
Preferences
Simulator

[+ Drive Units

[ Rokots

= Inputs ¥ Outputs

=) Fieldbus Slave

[+ Remote Control
[ R3232
# TGP/ IP
[+ Security (4)
[ Vision

Fieldbus Typa:
Station MNumber:
Baud Rate

Input Bytes:

Output Bytes:

(B =
-
156 Khps =
32 -

®)

(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>.
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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.

(2) Select [Inputs / Outputs]-[Fieldbus Slave]-[General].
System Configuration @

Startun Fieldbus 1/0 Slave

B Cortrler

General

Configuration
Preferences Figldbus Typs CC—Link

Simulator
Drive Units
- Robats
é-lnuuts / Outpute
| [ Fieldbus Slave

Station Number: 1 - Bestore
Baud Rate: 156 Khps  «

Input Bytes: 3z -

General
Remote Contro
[RS232 7
= TCP /1P
[+ Security
[ Wision

Output Bytes: 32 -

(3) Change the settings of [Input Byte] and [Output Byte].
In this example, both of them are changed to “20” Bytes.
=) System Configuration W
¥ Startup Fieldbus 1/0 Slave T
= Controller [
General
Configuration
Preferences Fieldbus Type CC-Link [
Simutator
+ Drive Units Station Number: 1 - [
il Rokots
= Inputs # Outputs

Baud Rate: 156 Kbps
 Fieldbus Slave )
General Input Bytes 20

v
+1 Remate Control Output Bytes: 20 -
HTCP /1P

4 R8232
 Security

+ Vigion

Close |

Apply ]

Bestore |

(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 Controller
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(6) Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

I System Configuration EI El

Ihputs ¢ Dutputs

SPEL Cortroller Board

Drrivve Linits (7)
Hiaha & Type Installed Inputs Outputs

Standard H g
General Extended Board 1 Yes B4-95 64 -95

Femate Control Extended Board 2 Mo

RS232 Extended Board 3 MNa (8)

TCRP/IP 4 Ho {: )Y
Conweyor Encoders W ez 512 -E71 512 -E71 I

Security Fieldbus Master Mo

“Wision

(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>.

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

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. This is calculated by the following expression.

n = (Station — 1) x 2

I3 )

Result of the calculation is in decimal number. Substitute the result to “n” after converting
to hexadecimal number.

(Example)
When CC-Link board station is 1
Remote Input RXn0 to RX(n+5)F — RX00 to RX5F
Remote Output  RYnO to RY(n+5)F — RYO00 to RYSF
When CC-Link board station is 4
Remote Input RXn0 to RX(n+5)F — RX60 to RXAF
Remote Output RYnO to RY(n+5)F — RY60 to RYAF

RC700 / RC90 Option Fieldbus 1/O Rev.15 215



2. Installation

216

Remote Input List (3 stations occupied, Default configuration *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 Robot System Bit No
RXn0 Ready *1 512
RXnl Running *1 513
RXn2 Paused *1 514
RXn3 Error *1 515
RXn4 EStopOn *1 516
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 | ErrorCodel024 *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+1)E | CmdError *1 542
RX(n+1)F | NA 543
RX(nt2)0 | NA 544
RX(n+4)F | NA 591
RX(nt5)0 | NA 592
RX(n+5)1 | NA 593
RX(nt5)2 | NA 594
RX(nt5)3 | NA 595
RX(nt+5)4 | NA 596
RX(nt5)5 | NA 597
RX(nt+5)6 | NA 598
RX(n+5)7 | NA 599
RX(nt5)8 | NA 600
RX(n+5)9 | NA 601
RX(n+5A | NA 602
RX(n+5)B | Remote Ready *2 603
RX(n+5)C | NA 604
RX(n+5D | NA 605
RX(nt5)E | NA 606
RX(n+5F | NA 607
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*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.

*2: When initialization of the CC-Link module is completed at the Robot system turn-on,
Remote Ready flag [RX(n+5)B] turns ON.

I/O assignment of Remote Ready cannot be changed or disabled (NA).
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Remote Output List (3 stations occupied, Default configuration *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 *1 512
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 *1 522
RYnB Shutdown *1 523
RYnC NA 524
RYnD NA 525
RYnE NA 526
RYnF NA 527
RY(n+1)0 | NA 528
RY(n+4)F | NA 591
RY(n+5)0 | NA 592
RY(n+5)1 | NA 593
RY(n+5)2 | NA 594
RY(n+5)3 | NA 595
RY(n+5)4 | NA 596
RY(n+5)5 | NA 597
RY(n+5)6 | NA 598
RY(n+5)7 | NA 599
RY(n+5)8 | NA 600
RY(n+5)9 | NA 601
RY(n+5)A | NA 602
RY(n+5)B | NA 603
RY(n+5)C | NA 604
RY(n+5)D | NA 605
RY(n+5)E | NA 606
RY(n+5)F | NA 607

*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.
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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. This is calculated by the following expression.

m = (Station — 1) x 4
Result of the calculation is in decimal number. Substitute the result to “m” after converting
to hexadecimal number.
(Example)

When the CC-Link board is 1

RWrm to RWrm+B — RWr0 to RWrB
RWwm to RWwm+B — RWw0 to RWwB
When the CC-Link board is 4

RWrm to RWrm+B — RWrC to RWrl7
RWwm to RWwm+B — RWwC to RWw17

Remote Register

Remote Register

Remote Register

Remote Register

Remote Register List (3 stations occupied, Default configuration *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 NA 38 608 to 623
RWrm+9 NA 47 752 to 767
RWrm+A System reserved - -
RWrm+B System reserved - -

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.

. Robot System Robot System
Address Signal Name Word No. Bit No.
RWwm NA 38 608 to 623
RWwm+9 | NA 47 752 to 767
RWwm+A | System reserved - -
RWwm+B | System reserved - -
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The number of stations, remote I/O range, and remote register range depend on the input /

output size.
. Occupied Remote I/O Remote Register
Input/ Output Size (x ) Statigns (Bytes) (Bytes)g
0< x =<4 | S 0
4<x =<12 4 x—4
12< x =<24 2 8 x—38
24 < x =<36 3 12 x—12
36 < x =<48 4 16 x—16

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.

Electronic Information File (CSP File, CSP+ File)

CSP file, CSP+ file are 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

CSPiile
According to the input/output size, the CSP file you use differs. See the table below and
select the CSP file.

Input / Output Size (x) | Occupied stations Electronic file name
0<x =<12 1 EPSNO0500 1.csp
12< x =<24 2 EPSNO0500_2.csp
24< x =<36 3 EPSNO0500 3.csp
36< x =<48 4 EPSNO0500_4.csp

CSP+file

0x0353 EPSON T Series_1_en.cspp
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2.5 PROFINET

connecting/disconnecting any cables. Installing/removing any boards or

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

WARNING and may result in electric shock and/or malfunction of equipment.
2.5.1 Installing PROFINET Slave Board
Appearance
%
LNK/ACT LED: Link status /
§D<_ RJ45 Connector - Communication pagkgt
K % reception or transmission
2 status display
_i
: O O MS LED : Module status display
#357— Status Display LED [ > OO CS LED : 10 Controller connection
£ o status display
The Fieldbus slave board is configured as follows at shipment.
Board Appearance Configuration
CN3 CN3 DSw2 DSW1 JMP1
~Emc| SW1
NN - e E| SwW2 IRQ5 [0 O|JP1
s ~mEmg SW1 wECm | SW3 IRQ7 |0 0| JP2 &
192 | SW2 ~@mm |SW4  IRQ10/0 o|JP3
ool &5 CECE | SW3 cEEm | SW5 IRQ11|0 O|JP4 =
o ~ECE |SW4 omCm |SW6 IRQ15[0 O] JP5
= ~ECmm | SW7 1 2
oolECm | SW8
JMP1
All Open All ON Fixed as above All Open

DSW1 DSW2
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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
i Offline L
ON Normal operation 10 Controller is in RUN Linking
% Blinking i i Recewmg/trgnsmﬁtmg
communication packet
o . Offline /
Blinking once | Evaluating 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.
Q E: - Structure mismatched
O |5 (No module, wrong module)
o
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.

Install the board to the dedicated slot on the Robot Controller.

Reference manuals:
Robot Controller RC700: Maintenance 7.10 Option Board
Robot Controller RC90/90-B: Maintenance 7.9 Option Board
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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 Systemn Configuration

Inputs # Outputs
SPEL Controller Board

Driive Linits

Hobols = (2) Type Installed Irputs Outputs
Inputs / Dutputs | | |
teldbus Slave fF Standard i Yes | g
Remote Control Extended Board 1 Yes E4-95 E4-95
R5232 Extended Board 2 No
TCP/IP Extended Board 3 Mo
Conveyor Encoders Extended Board 4 Mo
Securly Fieldbus Slave Yes  Bl2-767  B12-767 (3)
Yigion Fieldbus M aster No

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].

L System Configuration

Fieldbus LD Slave

SPEL Controller Board Glose

Drive Units
Fobats
é Inputs # Outputs Fieldbus Tvpe: PROFIMET IO
= Fieldbus Slave
) <:| @) MAG Address:  00-30-11-05-62-E0
Remote Contral
R5232 Station Type: RCE20-PROFIMET-IO
TGP £ TP <:|
Conveyor Encoders Ihput Bytes: a2 w (5)
Security
Wision Output Bytes: a2 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.

U System Configuration

Fieldbus 10 Slave

Startup
SPEL Controller Board
Drive Units
Fobots
2 Inputs / Outputs Fieldbus Type:  PROFINET 10
= Fieldbus Slave
e MAG Address:  00-30-11-05-52-E0
4)- Remote Control
RS232 Station Type: RCH20-PROFINET-IO
TGP /TP
Conveyor Encoders Input Bytes: 20 b
Security
Wigion Output Bytes

II

DAP Mode: Wer 2w %

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.

The Robot Controller automatically starts rebooting.
EPSON RG+ 7.0

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

U System Gonfigeuration

Tnputs / Outputs

SPEL Controller Board CGlose
Drive Units
Robots

(=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
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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.

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

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)
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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
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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: Manipulator manual Setup & Operation 17. Fieldbus 1/0
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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

Startup Inputs # Outputs
SPEL Controller Board
Drivee Linits
(2) Type Inztalled Inputs Outputs
F Standard

Remate Contral Extended Board 1 Yes E4-95 E4-95
R&232 Extended Board 2 Nao
TCR /1P Extended Board 3 Mo

Conveyor Encoders Extended Board 4 Mo
Securly Fieldbus Slave Yes  Bl2-767  B12-767 (3)
Yigion Fieldbus M aster No

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]
—--Startup —Fieldbus 1D Slave e
[=-Cantraller
- General
- Configuration X
. Preferences | Fieldbus Typs:  PROFINET IO <::| (5)__ ambs
Simulatar
- Drive Units MAG Address:  00-30-11-17-G3-6C Restaore
- Robots
&-Inputs # Outputs Station Type: TSERIES-PROFINET-IO

(- Fizldbuz Master

2] Ficldbus Slave <:| (4) Ihput Bytes: |32 vl
[+- Remote Gontrol (5)
[#-R3232 Output Bytes: |32 vl

w-TCP /S IP

g:ﬁ?;ﬂ;‘“’ 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].
2|
o Startup —Fieldous IO Slave

=-Caontraller GClose |

- General
- Configuration
.. Preferences Fieldbus Type PROFINET 12 Apply: |
- Gimulator
- Drive Units MAC Address:  00-30-11-17-C3-6C Restore |
- Fobots
=-Inputs # Outputs Station Type: TSERIES-PROFIMET-IO
Fieldbus
= Fieldbus S Input Bytes: 32 -
- Remote G
=-RE282 Output Bytes: 32 -
- TGP /TP
B DRP Mok [Ver2 7]

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 Gontroller
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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
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2.6 EtherCAT

2.6.1 Installing EtherCAT Slave Board

Appearance
-

«— RJ45 Connector

|

_°, = Status Display LED [, >

Link/Activity 1 :IN port link status /
Communication packet
reception or transmission
status display

HHAO O z AnAnoyy yur
NNI OO 1L Alanoy/ jui

RUN :EtherCAT status display
ERR : Error status display
Link/Activity 2 :OUT port link status /

Communication packet
reception or transmission
status display

The Fieldbus slave board is configured as follows at shipment

Board Appearance Configuration
CN3 CN3 DSw2 DSW1 JMP1
~mErmo| sw1
o N NEICE S| SW2 IRQ5 [0 O]JP1
5 o —~mrm 9 SW1 wmm | SW3 IRQ7 |0 O|JP2 E
9 ECE | SW2 ~@mm |[SW4  IRQ10/0 O|JP3
001G CECE | SW3 cECm | SW5 IRQ11|0 o|JP4 =
- ~ECE |[SwW4 omECm |SW6 IRQ15/0 O] JP5
> ~@Cmm | SW7 12
cECW |SWS
JMP1
All Open All ON Fixed as All Open
above
DSW1 DSw2
Specifications
Item 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)

RC700 / RC90 Option Fieldbus 1/O Rev.15
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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.

RC700 / RC90 Option Fieldbus 1/O Rev.15

Install the board to the dedicated slot on the Robot Controller.

Reference manuals:
Robot Controller RC700: Maintenance 7.10 Option Board
Robot Controller RC90/90-B: Maintenance 7.9 Option Board

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

I Systemn Configuration

Inputs / Outputs

SPEL Controller Board
Driive Linits
Fiobots

Type Installed Inputs Outputs

= Fieldbus Slave
General
Femate Control (2)
R5232
TCP/IP

E Standard

Extended Board 1 . ez

Extended Board 2 No
Extended Board 2 No
Extended Board 4 No

E4-95 B4 -95

Conveyor Encoders ‘ Fieldbus Slave ‘es 512 - 7B7 512- 7E7
Security Fieldbus Master No ﬁ
Wigion
WU ®)

(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]

= System Gonfiguration

Startup Fieldbus LD Slave

(=) Controller
General
Gonfiguration
Freterences
Simulatar

Fieldbus Twpe: EtherGAT

Drive Units Tnput Bytes: a2 -
Robots
= Tnputs / Outputs Qutput Bytes: a2 v <:| (5)

= Fieldbuz Slave

J(4)

Femate Contral
Ri3232
TGP /TP
Carweyor Encoders
Force Senzing
Security
Wizion
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(5) Confirm that the following items are displayed.

Fieldbus Type : EtherCAT
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 the EtherCAT 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 Gonfieuration

Fieldbuz L0 Slave

= Gantraller Close

Gieneral
Configuration
Preferences Fieldbus Type: EtherGAT
Simulatar
Drive Units Input Bytes: 32 w
Robots
= Ihputs # Cutput Output Bytes: a2 w
= Figldh

Remo eo o ib
RE2E2

TGP /TP
Carweyor Encoders

Force Sensing
Security
Vizion

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

I System Configuration

Fieldbuz IO Slave

= Gontroller

Startup

Gieneral
Gonfiguration
Preferences Fieldbus Type:  EtherGAT
Simulator

Drive Units Input Bytes: 20 =
Robots

= Inputs / Outputs Output Bytes: -m = %
=) Fieldbuz Slave

General

Remote Control

Ri5232

TGP £ IP

Conveyor Encoders
Force Senzing
= Security
Gieneral
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>.
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(5) Click <Close> and the following dialog box appears.
The Robot Controller automatically starts rebooting.
EPSON RG+ 7.0

Rebooting Controller

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

box.
I System Configuration
Startup Inputs / Outputs
SPEL Controller Board
Drive Units
Rabots _ Type Installed Inputs Outputs
Inputs / Outputs " _ ;
= Fieldbus Slave St
General Extended Board 1 es 64 -395 64-95
Femote Contral Extended Board 2 No
R5232 Extended Board 3 Mo
TCR /P Extended Board 4 No
Conveyor Encoders Fieldbusz Slave ey 512-671 512-671
Security Fieldbusz Master No
Wision

(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>.
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238

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

»
>

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
EPSN_RC90 ECT V2.3.xml
EPSN _RC700 ECT V2.3.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 PDO Map Settings

PDO Map PDO entries included in TxPDO(128byte/256byte)
Process Data Size : Input 2048 [bit] / 2048 [bit] Index | Size IData typel PDO entry name ICommentd

Output 2048 [bit] / 2048 [bit] [[EERCEEUY Byte 0129

Selection|Input/OQutput! Name IFlag! | 0x2001:02 it] USINT  Input Byte 0130

= 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

0x2001:08 it] USINT  Input Byte 0136

0x2001:09 it] USINT  Input Byte 0137

0x2001:0A it] USINT  Input Byte 0138

it il ! i 0x2001:08 it] USINT  Input Byte 0139

Input TPDO(USINT32byte) - 0x2001:0C 8 [bit] USINT  Input Byte 0140

Input =D OLETEEeh i) 0x2001:00 8 [bit] USINT  Input Byte 0141

Input TxPDO(USINT128byte) 0x2001:0E it] USINT  Input Byte 0142

TXPDO( USINT128byte/25¢ - Ox2001:0F it] USINT  Input Byte 0143

0x2001:10 it] USINT  Input Byta 0144

e No option
Output RxPDO(USINT 128byte/25¢ -

0x2001:11 it] USINT  Input Byte 0145
0x2001:12 itl USINT  Input 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
. / / /
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 is
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

RC700 / RC90 Option Fieldbus 1/O Rev.15
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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.

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

CAUTION proper performance.

Installing Module

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.

Install the module to the dedicated slot on the T/VT series Manipulator.

Reference: Manipulator manual Setup & Operation 17. Fieldbus 1/0

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.

I System Configuration EJE|
Startup Inputs & Outputs
SPEL Contoller Board

Drrivve Uitz
Fiobaots

Type Installed Inputs Outputs

=) Fieldbus Slave B B
General Extended Board 1 Yes B4 - 95 E4 - 95

Fiemote Contral ( ) Extended Board 2 Mo
R5232 Extended Board 3 MNa
TCR /P Extended Board 4 Mo
Conweyor Encoders Fieldbus Slave ‘res 512 - FE7 512 - 7E7 I
Fecuity Fieldbus Master Ma
Yision

©)

(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 S

U System GConfiguration

lave]-[General]

Startup

= Cantraller

Gieneral
Gonfiguration
Freferences
Simulator

Drive Units
Robots

Tnputs / Outputs

[

o

R5232

TGP /TP

Convevor Encoders
Force Sensing
Security

Wizion

R

=- Fieldbuzs Slave
Gieneral <:]
Remate Control

Fieldbus LD Slave

Fieldbus Tvpe:
Ihput Bytes:

Output Bytes:

EtherCGAT

32 v

a2 -

(4)

Fieldbus Type
Input Bytes
Output Bytes

: EtherCAT

(5) Confirm that the following items are displayed.

: 32 (default setting)
: 32 (default setting)

(6) Click <Close>.

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 Contfieuration

Startup Fieldbuz L0 Slave

= Cantraller

General
Configuration
Preferences Fieldbuz Type: EtherGAT
Simulator

Drive Units Tnput Bytes: E
Robots

= Ihputs # Outputs Output Bytes:
= Fi B

3

R5232
Canveyor Encoders
Force Sensing

Security
Vizion

(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 Fieldbuz /0 Slave

= Controller
Gieneral
Gonfiguration
Preferences
Simulator
Drive Units
Robots
Thputs # Outputs
=- Fieldbuz Slave
General
Remote Contral
Ri5232
TGP S TP
Conveyor Encoders
Force Senzing
= Security
Gieneral

Users

Groups
Wizion

Cloze

ﬁ

Fieldbus Twpe: EtherGAT

Ihput Bytes: 20 e

)

Cutput Bytes:

i}

BB
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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.

EPSON RG+ 7.0

Rebooting Gontroller

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

IH System Configuration E|r‘$__(|
Startup Inputs ¢ Outputs m
SPEL Controller Board _
Drive Uniits
Fiobals = Type Installed Inputs Outputs
=8 [mputs ¢ Dutputs .

= Fizldbus Slave Sl e : : i

General Extended Board 1 Yes B4 - 35 B4 -95

Femaote Contral Extended Board 2 Mo
R5232 Extended Board 3 No
TCR /IR Extended Board 4 No

Corwveyar Encaders Fieldbus Slave Yes 12-671 R12-6A1
Securty Fieldbus M aster Mo
igion

(7) 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”.

(9) 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

IQ
L

Preoperational

||

Safe operational

| ]

Operational

State

Description

Initialization

Status after turning ON the power.
Initialization state is continued by the EtherCAT until
preoperational state.

Preoperational

Set by the EtherCAT master.
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
EPSN_TSERIES ECT V2.3.xml
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NOTE

=

246

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:

| [B Edit PDO Map ¢

PDO Map PDO entries included in TxPDO(128byte /256byte)
Process Data Size : Input 2048 [bit] / 2048 [bit] i
Output 2048 [bit] / 2048 [bit] [

Selection/Input/Output! Name IFlag! | [ 1
No option -— 0200 [bit]

Output RXPDO(USINT 32byte) 0x2001:04 8 [bit]
Output RXPDO{ USINT64byte) 0x2001:05 8 [bit]
QOutput RxPDO(USINT 128byte) 0x2001:06 8 [bit]
Qulput RxPDO( USINT128byte/25¢ - 0x2001:07 8 [bit]
0x2001:08 8 [bit]
0x2001:09 8 [bit]
0x2001:0A 8 [bit]
Homeog < 0x2001:08 8 [bit]

Input TxPDO(USINT 32byte) 0x2001:0C & [bit]
Input TxPDO( USINT 64byte) 0x2001:0D 8 [bit]
Input TxPDO(USINT 128byte) 0x2001:0E 8 [bit]
TxPDO( USINT128byte/25¢ - 0%2001:0F 8 [bit]

No of phc n 0x2001:10 8 [bit]

| TxPI T 0x2001:11 8 [bit]

0x2001:12 8 Ibitl

-‘Dam tvpe' PDO s-ntrv name \CL mmentl

]nput Byte 0130
Input Byte 0131
Input Byte 0132
Input Byte 0133
Input Byte 0134
Input Byte 0135
Input Byte 0136
Input Byte 0137
Input Byte 0138
Input Byte 0139
Input Byte 0140
Input Byte 0141
Input Byte 0142
Input Byte 0143
Input Byte 0144
Input Byte 0145
Input Bvte 0146

No option =
Output RxPDO(USINT 125byte,’15(

ﬁo ceeeeoe/cessel

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

NOTE

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 Ezt;ms the 1/O port number of the specified Fieldbus I/O
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.

Response times for Fieldbus 1/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 /O and message inputs. When the
fastest and most consistent response times are required, please use EPSON Standard
digital 1/O, which incorporates interrupt driven inputs and outputs.

3.2 Outputs Off by Emergency Stop and Reset Instruction

NOTE

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.

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. Operation

3.3 Using FbuslO_SendMsg

248

To use FbuslO_SendMsg, install the Fieldbus master board.

FbusIO_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 1

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 1

' 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. Operation

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 (0Eh)
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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3. Operation

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 Configuration |"? ||§|

Remate Control Ihputs

Startup

= Controller
General
Configuration

g?;f:;r;fes Thput Signal Thput # A
Robots e
Thputs / Outputs SelProgl =
= Remate Caontral
SelProg2 Mot uzed
Qutputs SelProgd Mot used
Etshzesrget SelProgd Mot used
RgoaR SelProgld Mot uzed
T(-?P SIP SelProg3z Mot used
i?;il;rr:ty Stop Mot used
Pause Mot used v

(2) Click <Defaults> to display the [Default Remote Type] dialog box.

(%) Standard L0

O Extended L/'O

) Fieldbus Master IO
O Eieldbus Slave IO
O Clear Al

[T | [ Cancel I

(3) Select [Fieldbus Master 1/0] or [Fieldbus Slave 1/0] 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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3. Operation

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 6148
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
ErrorCode16 6163
ErrorCode32 6164
ErrorCode64 6165
ErrorCode128 6166
ErrorCode256 6167
ErrorCode512 6168
ErrorCodel1024 6169
ErrorCode2048 6170
ErrorCode4096 6171
ErrorCode8192 6172
InsideBox1 Not used
InsideBox2 Not used
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3. Operation

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
InsideBox 14 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
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

RC700 / RC90 Option Fieldbus 1/O Rev.15
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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
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3. Operation

Default Remote Control Output Setting for Fieldbus Slave 1/0

Default remote control output settings for fieldbus slave I/O are as follows:

Output Signal Robot System Output Bit No
Ready 512
Running 513
Paused 514
Error 515
EStopOn 516
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
ErrorCodel6 531
ErrorCode32 532
ErrorCode64 533
ErrorCode128 534
ErrorCode256 535
ErrorCode512 536
ErrorCode1024 537
ErrorCode2048 538
ErrorCode4096 539
ErrorCode8192 540
InsideBox]1 Not used
InsideBox2 Not used
InsideBox3 Not used
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Output Signal Robot System Output Bit No
InsideBox4 Not used
InsideBox5 Not used
InsideBox6 Not used
InsideBox7 Not used
InsideBox8 Not used
InsideBox9 Not used
InsideBox 10 Not used
InsideBox11 Not used
InsideBox 12 Not used
InsideBox13 Not used
InsideBox 14 Not used
InsideBox15 Not used
InsidePlanel Not used
InsidePlane2 Not used
InsidePlane3 Not used
InsidePlane4 Not used
InsidePlane5 Not used
InsidePlane6 Not used
InsidePlane7 Not used
InsidePlane8 Not used
InsidePlane9 Not used
InsidePlane10 Not used
InsidePlanel 1l 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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4. Troubleshooting (DeviceNet)

4. Troubleshooting

4.1 DeviceNet Troubleshooting

TIP

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 —> Jumper Pin for Board Address Setting
O (Do not use this port.) JP1

OO <— status Display LED (2) —>

< DeviceNet Port ——>

JP1
o [Cl2]o
O« LED (2) - O EB
(Unused) =
11000
D < RJ45 Connector coc1cC2

(Unused)

[ |

The Module/NetWork LED is on the left side and the 10 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 10 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) O Green O Red 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 0OBlinking O OFF
NS (Network Status) OGreen [ORed | OON 0OBlinking O OFF

(4) Physical Node Location of Absent Slave

Master ‘ PLC

I

Terminating
] K | L Resistor
Branch Tap |:| Branch Tap E ST Cl E
. N | |
’,' Slave |\ Slave Slave
Communications ! !
I
Power Supply Terminating 1| Slave ;I
Resistor ! J |Start the examination from this
] Slave | |block when the error occurred here.
A communication time out error occurred. 7

(5) Error Occurrence Condition
O Immediate occurrence (high reproducibility)

O Rare occurrence (low reproducibility)
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260

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.]
- Busoft 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
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4. Troubleshooting (DeviceNet)

¢ Process Flowchart

Master LED

See 4.1.1. Examinin
Details of Trouble.

MS: Green ON™\Y €S

Absent Slave LED

NS: Red Blinking

___________________

Slave:
Not Operating  See 4.1.2.1.1.

Slave:
Communication See 4.1.2.1.2.
Error Detection

lave:
usoff Detection See 4.1.2.1.2.

ot Added See 4.1.2.1.2.

Broken Slave Unit
Replace the unit.

NS: Red ON

Yes

MS: Green ON

Busoff Detectlon See4.1.2.2.
Master:
Unestablished See 4.1.2.3.

NS: OFF

Master Unit:

Configuration Error See 4.1.2.4.

Master: See4.1.25.

Absent Slave

O
()
O

Master:

MS: Red ON

Uninitialized Network S€€ 4.1-2.6.

)\ 4
@

Other

___________________
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4. Troubleshooting (DeviceNet)

4.1.2.1 Master: Communication Error

Master Unit LED

MS

NS

Error

Description

Green

Red Light

Light ON | Blinking

Communication

€1ror

- Slave disconnected from the network
(Remote /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?
Yes
\4
Replace the unit.
Yes
\
[ See other errors. ]
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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
(Communication error detection)

(2) Absent Slave LED Condition
(Busoff detection)

(3) Absent Slave LED Condition
(Slave not added to the network)

Green Light ON | Red Light Blinking

Green Light ON Red Light ON

Green Light ON Light OFF
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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.

0 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.

\ 4

O No Change
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 unit is 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
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 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 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

(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.

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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4.1.2.2 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)

RC700 / RC90 Option Fieldbus I/O Rev.15



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 4.1.3.1and 4.1.3.2.

No problem

Measure voltage of Problem exits. (Fix it.)
0 No Problem communications power supply.

\ 4

No problem

The problem is fixed.

\ 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.

\ 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

Divide the network and The unit is found.

find the trouble unit.

The unit is not found. Replace the unit.

Y
<

Normal Communication?

A

v

B Analyze the network with NetMeter. v
B Consult the DeviceNet manufacturer. ( Finish )
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4. Troubleshooting (DeviceNet)

+ Causes of Error
Possible Cause
O Disconnected

Countermeasure
Fix the problem.

Examination Method
(1) Check that terminating

connector

wire

O Disconnected

O Disconnected signal

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.

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 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.

identified.

® No cause is

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

Green Light Master Communications power supply OFF
Light ON | OFF Unestablished No slave

communication

Error Description

¢ Process Flowchart

Check

Measure voltage of Problem exists. (Fix it.)
communications power supply
at the master unit.

0 No Problem

No problem

Check the following:
- Unconnected terminating resistor
= Unconnected or loose connector/signal wire
- Cable disconnection

Problem exists. (Fix it.)

[

0 No Problem

See 4.1.3.1and 4.1.3.2.

No problem

Problem exists. (Fix it.)

\ 4

O No Problem Check that power is supplied to all slaves.

No problem

Problem exists. (Fix it.)

O No Problem

Check for master unit configuration.

\ 4

No problem

A\ 4

‘ Finish ’

v

Replace the master unit.
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270

+ Causes of Error

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.

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 voltageis 11 to 14 V,
the master unit is a possible
cause. Fix the problem on it.
O Disconnected (1) Check that terminating 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: 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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4.1.2.4 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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271



4. Troubleshooting (DeviceNet)

¢ Process Flowchart

Check

Check for master unit

O No Problem configuration (scan list configuration).

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

L 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.

The unit is not found.

>

= Unconnected or loose connector/signal wire

The problem is fixed.

v
[l Analyze the network with NetMeter. ]

B Consult the DeviceNet manufacturer.

272

Problem exists. (Fix it.)
See 4.1.3.1 and 4.1.3.2.
Problem exists. (Fix it.)
The problem is fixed.
The problem is fixed.
See 4.1.3.3.
The problem is fixed.
The unit is found.
Replace the unit.
Yes
Normal Communication? >
No
A 4

‘ Finish ’
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+ 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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4.1.2.5 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
at the master unit.

Problem exists. (Fix it.)
0 No Problem

No problem

Check the following:
-~ Unconnected terminating resistor
- Unconnected or loose connector/signal wire
- Cable disconnection

Problem exists. (Fix it.)

O No Problem

\4

See 4.1.3.1 and 4.1.3.2.

No problem

Problem exists. (Fix it.)

\4

O No Problem Check that power is supplied to all slaves.

No problem

Problem exists. (Fix it.)

O No Problem Check for master unit configuration.

\ 4

No problem

A\ 4

‘ Finish ’

Y

Replace the master unit.
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+ Causes of Error

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.

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.

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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4.1.2.6 Uninitialized Network

Master Unit LED Error Description
MS NS
Light OFF | Light OFF | Uninitialized network | - Master unit start-up error
Absent slave - No slave (Error detection before

communication establishment)
- Communications power supply
OFF

¢ Process Flowchart

Check

Measure voltage of
communications power supply
at the master unit.

Problem exists. (Fix it.)

0 No Problem

No problem

Check the following:
- Unconnected terminating resistor
- Unconnected or loose connector/signal wire
- Cable disconnection

Problem exists. (Fix it.)
O No Problem

\ 4

See 4.1.3.1 and 4.1.3.2.

No problem

Problem exists. (Fix it.)

\ 4

O No Problem Check that power is supplied to all slaves.

No problem

Problem exists. (Fix it.)

O No Problem Check for master unit configuration.

\4

No problem

A\ 4

‘ Finish ’

\4

Replace the master unit.
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+ Causes of Error

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.

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 voltageis 11 to 14 V,
the master unit is a possible
cause. Fix the problem on it.
O Disconnected (1) Check that terminating 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: 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.

Check that the configuration

data were written in flash.

® For details, refer to the section
4.1.3.6 EPSON RC+ Master
Configuration.

2

Change the configuration.
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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
T
White (CAN H) Blue (CAN L)
r®§®é®7
R
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

[Cheok for cable Iaying.]

<
<

Y

Check that
terminating resistors
are connected.

Problem exists.
(Add terminating resistors.)

Turn OFF communications power supply.

easure resistance

Out of 50 to 70 Q (Error)
with tester.

See 4.1.3.2. Under 10 Q

esistance: under 50 Q

Remove one terminating
resistor on either side.

10 to 50Q

Y Check for connection Check for short
with terminating resistors circuit between
Approx. Measure and branch taps. signal wires.
120 Q resistance at nTh
connectors and (1) Three or more Short  circuit
branch taps with terminating resistors between signal
tester. (2) Wrong terminating wires

resistors, etc.

¢ Other

[Find the trouble point.]

(1) Unconnected or loose connector
(2) Cable disconnection, etc.
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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

N
\

o \:Crlmplng Terminal

(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

Cable side

Mounting
Male_Female ~ hole

\__A__l/\l\‘/ly%male

=l (ESmm— Thin cable

Thin cable

Cable with M12
Cable with M12 micro-size shielded
micro-size shielded X » connector (at one
connector (at one o S - 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- — L V-

Ground 100 Q or less.

Communications
power supply

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-

S

— Disconnect here.

GFound 100 Q or less.

Communications
Power Supply

24V DC
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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-
XX
V+|V-| S
|_—7  Disconnect here.
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

Suspended ducts Floor ducts

Signal wire
PLC input/output wire

300 mm
or more

PLC power wire

Control circuit wire R Conduit @ Signal wire '
300 mm PLC input/output wire
or more O, ) (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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+ 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
+ <

B

x
Disconnect |/O devices from the communications power supply.

[OYOLO),
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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.
‘ | | |« o | ] [_JTerminating
Resistor
Branch Tapz Branch Tap\ | \ | | \ \ | \ \ ‘ ‘
D Slave || Slave | Slave || Slave
Communications
Power Supply

Terminating Resistor
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(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| | Branch Tap| ‘ | ‘ | ] [
X A

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.

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 2 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 /O communication error, Busoff detection, and broken
unit.)
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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 applicomIO 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 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.

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 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 diagnostics.
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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.

=lolx|

Do
—Channel Inf:
m Board 1 PCI_OWNID
E | iy F=:[o Butes [ Frames/s
Tu: |7 Bytes|[n Frames/s

Equipment MN™:2

OverRun: I_U
Euipment N°3 Q Enors : |_1 warning Level
BusOff: [~ 10
Baudrate : | 500 KEit/s
Bus Load :
100 2%
Max: IW
Current : IW 50%
Min : [Tz
0%

Reset Counters |
CAN I DeviceM et [scanner)

applicom=——=
Ba international

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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(2) Select the [DeviceNet (scanner)] tab. The window changes as shown below.

= Diagnostic Board : 1 =10l x|

Diagnostic 7

Py ) |

— Channel Inf

MALC D :ID

~LED
" Module/Metwork
Oifline !
(i (i
[Scanner no active |

Equiprment M*:2

Equipment M*:3

applicomP Status :

Fr=no synchronous on bus

DeviceNet
CAN [scanner)

applicom

Intemati%
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 PclnitlO

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
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.

45

47

53

65

79

63
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(3) When you click <I/O> icon on the upper left of the window, the window changes as
shown below.

£ Diag
Diagnostic 7

Dl |
— Channel Inf; ki
“ Board 1 FCI_DYNIO 0 3 5 6 7

: =
|E| @l Channel 0: DEVICENET g

-
16
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=
]
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=
=

5
5
5
5
5

=
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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.

(4) When you select [Equipment] on the device tree in the left side of the window, the
window changes as shown below.

=laix

Diagnostic 7

Dl |

e — =
w Board 1 PCI_DYNIO gt g [ i

E @l Channel 0: DEVICENET
H =

o B [E] Equipment b2

B3 7| Equipment M3

Cutput Mapping [ in Byte ]:
0

Selected Output Y alue

" Hex [o i |
Input Lenght [Bytes] . [2
Output Lenght (Bytes]: |1

applicomB Status :

Mo synchronous on bus

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<_( Watchdog Port _)> Jumper for Board Address Setting
Do not use this port. JP1
QO<¢— status Display LED (2) —> D
<—— PROFIBUS-DP Port —>
JP1
o [oflefo
LED (2) 5 [ [
009 (Unused) 1 8|8
OO0
RJ45 Connector
S ~ (Unused) — > COC1C2

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.
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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 0O Blinking 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) | 0 Green O Red | OON 0O Blinking O OFF

(4) Physical Node Location of Absent Slave

Master PLC

T

erminating Resistor ON

[ N[\
| Slave I | Slave | | Slave |
""""""""""""""""""""""""" - _ylerminating Resistor ON
,-=~" Terminating / /\\\
l Resistor ON )
Ss. | Slave | | Slave | | Slave _|//’

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. Troubleshooting (PROFIBUS DP)

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 | [Refer 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
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4. Troubleshooting (PROFIBUS DP)

¢ Process Flowchart

1

1

1

Examining a !
trouble. '

1

See 4.2.1 Examining),

Master LED Absent Slave LED

Master: See
Communication Error 4.2211.

g Master: See
”\ 7 JUninitialized Network 4223,
- Master: See
»\ 8 ) Physical Error 4224,

BF: Red ON
Other

|
1
1
: ‘
1
Details of Trouble. |
! |
' I
| | See
! ' Communication Error 42211.
1 1
1 1
1 1
! |
i !
i : See
! | 4.2.21.2.
! i
! |
' I
| i
1
: E See
| ! 42213.
i !
! i
| |
: i BF: Red ON Slave: See
| : Other Physical Error 42214,
i S
! |
i !
! i
: : o Master: See
! : »\ 6 )Data Link Error 4222.
! !
! 1
' ]
! i
! |
1 L
' ]
1 1
! |
' I
1 1
1 1
! |
' |
' :
! !
! 1
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4. Troubleshooting (PROFIBUS DP)

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/0O 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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4. Troubleshooting (PROFIBUS DP)

¢ 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
Problem exists. (Fix it.)
Measure voltage of all R
O No Problem slave power supplies. >
No problem
The problem is fixed.
O No Change Replace the trouble unit. >
No change
Replace moving cable. The problem is fixed. R
O No Change (Replace deteriorated cable). >
¢ No change
The problem is fixed.
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.

A 4
<

Normal Communication?

A

v Y

[Consult the PROFIBUS manufacturer.] ‘ Finish ’
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4. Troubleshooting (PROFIBUS DP)

+ 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.
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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

O No Problem

See 4.2.3.1 and 4.2.3.2.

No problem

The problem is fixed.

Replace moving cable.

[ No Change (Replace deteriorated cable).

A\ 4

No change

The problem is fixed.

O No Change Check for noise influence.

\ 4

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.

\ 4

v

Normal Communication?

A

\ 4 \ 4

[Consult the PROFIBUS manufacturer.] ‘ Finish ’
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4. Troubleshooting (PROFIBUS DP)

+ 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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4. Troubleshooting (PROFIBUS DP)

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

Measure voltage of all Problem exists. (Fix it.)

slave power supplies.

0 No Problem

No problem

Check the following:
- Unconnected terminating resistor
<Unconnected or loose connector/signal wire
- Cable disconnection

Problem exists. (Fix it.)

\ 4

O No Problem
See 4.2.3.1and 4.2.3.2.

No problem

The problem is fixed.

Replace moving cable.
(Replace deteriorated cable).

\ 4

O No Change

¢ No change

Replace the unit.

Yes

A 4

O No Normal Communication?

No

[Consult the PROFIBUS manufacturer.] ‘ Finish ’
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4. Troubleshooting (PROFIBUS DP)

+ 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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4. Troubleshooting (PROFIBUS DP)

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
v
[Consult the PROFIBUS manufacturer.] ‘ Finish ’
¢ Causes of Error
Possible Cause Examination Method Countermeasure
O Electrical surges of | Measure voltage of the device | Check voltage of the device
device power supply | power supply at the trouble power supply.
unit.
— It should be within the range
of sufficient voltage for
device operation.
O Broken unit Replace the trouble unit with a | Replace the unit with a new
new one. one.
— Verify whether the problem
is fixed.
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4. Troubleshooting (PROFIBUS DP)

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

0 No Problem

O No Change

O No Change

O The trouble unit is not found.

Check the following:
- Unconnected terminating resistor Problem exists. (Fix it.)
- Unconnected or loose connector/signal wire
- Cable disconnection

See 4.2.3.1 and 4.2.3.2.

No problem

The problem is fixed.

Replace moving cable.
(Replace deteriorated cable).

A 4

No change

The problem is fixed.

Check for noise influence.

A 4

See 4.2.3.3.

No change

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

\ 4 A\ 4

[Consult the PROFIBUS manufacturer.] ‘ Finish ’
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4. Troubleshooting (PROFIBUS DP)

+ 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. Troubleshooting (PROFIBUS DP)

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

[ No Problem

0 No Problem

Measure voltage of all
slave power supplies.

Check for master device configuration.

Problem exists. (Fix it.)

No problem

Problem exists. (Fix it.)

No problem

Replace the master unit.

O No

Normal Communication?

Yes

\ 4

No

A 4

[Consult the PROFIBUS manufacturer.]

‘ Finish ’

¢ Causes of Error

Possible Cause

Examination Method Countermeasure

O Electrical surges
of master device
power supply

Measure voltage of the device

power supply at the master unit.

— It should be within the range
of sufficient voltage for device

Check voltage of the
device power supply.

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
unit

Replace the broken master unit

with a new one.

— Verify whether the problem is
fixed.

Replace the master unit
with a new one.
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4. Troubleshooting (PROFIBUS DP)

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

O 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
O 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.

v

v

Yes

Normal Communication?

A

\4 \ 4

[Consult the PROFIBUS manufacturer.] ‘ Finish ’
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4. Troubleshooting (PROFIBUS DP)

+ 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. Troubleshooting (PROFIBUS DP)

308

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 A1 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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4. Troubleshooting (PROFIBUS DP)

¢ Process Flowchart

[Check for cable Iaying.]

&
<

Y

Check that
terminating resistors
are connected.

Problem exists.
(Add terminating resistors.)

Normal

Turn OFF all units.

y

easure resistance
with tester.
100 t0 120 Q

Out of 100 to 120 Q (Error)

Normal

See 4.2.3.2. Resistance: under 100 Q Under 10 &
Remove one terminating
resistor on either side.
R 10 to 100
X Check for connection Check for short
of terminating resistors. circuit between
Approx. Measure signal wires.
resistance at (1) Three or more —
connectors terminating resistors Short circuit
with tester. (2) Wrong terminating between signal
resistors, etc. wires

[Find the trouble point.]

(1) Unconnected or loose connector
(2) Cable disconnection, etc.
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4. Troubleshooting (PROFIBUS DP)

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

(2) Connection of connector and unit

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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4. Troubleshooting (PROFIBUS DP)

Countermeasure 1: Improve FG.

Peel the cable covering and

Msecure the cable with FG clamps.

le]
1

1L
Isoelectric Line ™

Grounding Screw Grounding 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 elegtricgl cable Suspended ducts
Communication cable

Floor ducts

Signal wire
PLC input/output wire

300 mm

or more
Control cable

QOOOOO00

PLC power wire

Control circuit wire Conduit @Signal wire .
300 mm PLC input/output wire
Power cable or more @ @ (2) Power wire

elolele)eleolele

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. Troubleshooting (PROFIBUS DP)

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.

Master PLC Terminating Specify which station is the limit of
g Resistor ON the normal communications.
Terminating Terminatin
Resistor ON \ 3

/ / \ / \ Resistor ON
| Slave | | Slave | | Slave | | Slave | | Slave |

Separate slaves from the network.
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4. Troubleshooting (PROFIBUS DP)

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.

Data Line B

VP (6)

390 O
RxD/TxD-P (3)

220 Q

DatalineA__f pyp/TxD-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?

RC700 / RC90 Option Fieldbus 1/O Rev.15

313



4. Troubleshooting (PROFIBUS DP)

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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4. Troubleshooting (PROFIBUS DP)

Verifying the PROFIBUS DP network condition
The applicomlO Console application has the following functions:
Network Monitor function : Monitoring error condition detected on the network

Diagnostic function : Network diagnosis

(1) Select the [Network Detection] tab in the left center of the applicomlO Console
application.

Library Metwork FProtocol Tools Items 7

o & Plezlo/Em el | = 8l =l v

= # PROFIBUS Master — Station: 000 - 12 Mbit/s

EIEI %IEI @I o] % [003] Station: 003 TPD-80C-B18-02
= B Description (GONFIGOT) & [None] Local DF Slave
=4 Boards configuration
= H8 Boxrd 11 PGIDPIO
50" Protocal (Profibus}: Profibus, Masters
o DDE server parameters
+? OFG server parameters

4 | ®

B3 Equipment Liral, 4%, Nelwork Detection | )]

Loading description files complete ;I
Loading configuration files.. i |
Loading configuration files complete ;I

B Output Message View |
[Ready | Configwedboardsste:  [#EE [ [ [ [ [ [~z

(2) Click the <Online Action> icon. The [Network Monitor] dialog box appears.
Online Action x|

Network. honitor | Set Slave Address |

000 002 003

Taken Error I-j—
fAddress Error : Ig—
Timeout Errar: |1— Metwork Gyele : IW
Frame Error : Ig— Bus Fault : h—

Help | QK I Cancel |

You can check the conditions of the following errors on this dialog box.

Token Error Address Error Timeout Error
Frame Error Network Cycle Bus Fault

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.

o =] 4
Diagnostic
Lwe 3 |
[ tinf b
“ Board 1 PCI_DPIO
; [ Slave Information |
|E| k Channel 0: PROFIBLS Master Address IU—

SYMC Mode
FREEZE Mode
“Watchdog Control
Slave Device

Diagnostic |

— dentification Mumber :
Decimal . [1562

B o
E Slava M*3»DP

& & 00

Hexadecimal : [E14

r— Configuration

Dizplay modules ... |

li —
e

R

S

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.
21x
7 Master Lock " Slave Deactivated " Ext Diag Overflow
" Parameter Fault 7 Reserved " Reserved
i Invalid Slave Response 7 5YMC Mode " Reserved
Mot Supported " FREEZE Mode " Reserved
' Extended Diag i@ Watchdog On " Reserved
i Configuration Fault i@ Slave Device 7 Reserved
7 Station not Ready 7 Static Diag " Reserved
7 Station non Existent " Parameter Req Used " Reserved
Extended Diag
Device Related Diagnostic © 0=00 0x00 0x00 000 0x00 0=00 ;I
applicom———
___pp ?r%ernaﬂona\
|Dld Extented Status : 0
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(4) When you click the <I/O> icon, the window changes as shown below.

Plw 2 |

1
m

PROFIEUS
] S\ave N2 -3DP
a Slave N3 DP

=]
]
=
=
o

5
a
5
5
a
5

=
DT
r
=
S
ra
I
ra
&3

I
o

&
B0
I
[H
w
=
&

=
fis]

a5
£ 0
=
&
.
&
-
=

D9 O O Og O O35 Do O
7 =]
&t ]
&
7 4
&
i

I8 O O 069 Ok Oz 0o do

I
=

o3
o
&R
o
i
@
&

< Erevious Mext >

li —
%ﬁgnaﬁma\

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.

g [ 3]

Diagnostic 7

Plw |

—[Ear f -
“ Board 1 PLIDFID Input Mapping [ in Byke | :
E k Channel 0 : PROFIBUS
H E=]
Bl-{2] Slave N2 DI
=

B DF:

Output Mapping [ in Byte | :
1] 0

Selected Output ' alue :

I~ Hex |0 ‘it |
Input Lenght (Bytes] : ID_
Output Lenght (Bytes] : |2

applicomP Status :
Exchange OK |

applicom——
—_ﬂ?r?ternaﬂ

i

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
C)(—(DO not use this port.) >

O0d—___ _LED@) JP1 [ ]
(Not in use)
< D-Sub 9 pin —mm>
(Not in use) JP1
o [[Cflc]jo
(O (¢ Status Display LED (2)—> 's)le]lie
Tololo
Dé— EtherNetl/P Connector —> CcoC1C2

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 0ORed | OON OBlinking O OFF

(4) Physical Node Location of Absent Slave

Master | Controller

|
i Ethernet Switch |

Ethernet Switch Slave | | _--____

- ~

, ~

N
Slave (: | Slave || Slave | ,\l
Slave

A communication time out error occurred.

Start the examination from this
block when the error occurred here.

(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

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.

!;_| A i Canal0: MULTHMSG 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

Informations TCP/IP
m Board 2 PCI_ETHID
Configuration Type :

= k@l Channel 0: ETHERMET /IP Static
Address From

Configuration
3 IP &ddress :
= ™ Server Equipments 128127.56.122
Sub-Network Mask :

E E 31 [128.127.56.31] [ Ether [ 552560

Gateway P Address :

0.0.0.0
Primary DMS Address:

0.0.0.0
Secondany DNS Address:

0o.on

Hast Mame :

Dromain Mame :

[[EHTCP [EHP Address

< s

Configuration Type Mode type selected in the configuration: DHCP,
BOOTP, Static

Address From How the IP address has been obtained: from the server,
flash memory or factory address.

IP address IP address of the applicomIO master on this channel.

Sub-Network Mask Sub-network address of the applicomIO master on this
channel.

Gateway IP Address Address of the gateway configured on the applicomIO

master on this channel.
Primary DNS Address IP Address of the primary DNS server.
Secondary DNS Address IP address of the secondary DNS server.
Host Name Host name of the applicomlO master on this channel.
Domain Name Domain name of the applicomlO master on this channel.
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TCP tab

Fassives connections :
0
Actives connections :
1
Currents connections :
1
Bipliss 1sumived |
674
Bytes trenzmited :

1034

Time-out retransmitted :
0

\fEHTce \ii P | addiess

Passive connections
Active connections
Current connections
Bytes received
Bytes transmitted
Retries on time-out

IP tab

Packets received :

130280
Packets tansmitted :

13124

Ermrors :

Sadlrer | e [ acdiess

Packets received
Packets transmitted
Errors

Number of passive connections.

Number of active connections.

Number of current connections.

Number of bytes received.

Number of bytes transmitted.

Number of retries on reception of a time-out.

Number of packets received.
Number of packets transmitted.
Number of IP errors.
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2. Diagnostic of server devices

- = Diagnostic Board : 2

Diagnostic  Tools 7

Pw 23
m Server equip informalions
Board 2 PCI_ETHIO
Fequest :]50505

= @l Channel 0: ETHERMET /AR Rrequest/s - [198.00
= ﬂfﬁ Laper TCRAP Data bytes : [70BBF7
[ quipments: Data bytes/s 'iZ??Z,UU

B E 1 [128.127.56.31] [ Ethed

Error requests : |0

< >
Requests Number of requests.

Requests /s Number of requests per second.
Useful bytes Number of useful data bytes.

Useful bytes / s Number of useful data bytes per second.
Requests in error  Number of requests in error.
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3. 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

Diagnastic  Toals

Pw 23

o

m Board 2 PCLETHID

= L Channel 0 ETHERNET /AP From: [~ Corfiguraion
=] Laper PP Reausst: [E5T54
5 ’
=\ gag " Server Equipments Request/s - 200,00

Equipment informations

IP Address : 128127 6631

Diata bytes : [311924
Data bytes/s : [2800,00

Connections : |1

Time-out enors ;]
Frame enars ;|0
Fieject enars : |0

IP Address

From

Requests
Requests /s
Useful bytes

Useful bytes / s

Connecti

Time-out errors

ons

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 PN 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]-[applicomlO 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

Diagnostic  Tools #
Ow g
Services
m Board 2 PCL_ETHID
-Address
= "'-@l Channel 0; ETHERNET/IF 1P Address :
'- ™ Host Mame
= = Server Equipments
B E 31: [128.127.56.31] [ EtheN IP | Time | Status
B | B
Clear | Ping
Laop: [
Status : Stop OnEmor: [
——
- % 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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2.

Ping
ICMP ECHO “PING” functionality can be enabled by selecting the applicomlO
menu-[Protocol/Diagnostic: - - ]-the [ICMP] tab.

- == Diagnostic Board: 2

Diagnaostic  Tools #

Pwlg
Services
m Board 2 PCLETHID
- Address
= L Channel 0 ETHERNET/AIF f IP Address :
128.127.56.31
= =ﬂj'”' Laper TCPAP
T " Host Mame :
= =+ Server Equipments
B E 31: [128.127.56.31] [ EtherN P | Time | Status
1281276631 <10ms 0
126127863 <l0ms 0
1281275631  <10ms 0
1281275631  <10ms 0
1281275631  <10ms 0
< >
Clear Fing
J—ODD‘? B
Status : StopOnErar: [
0
P 5 DNS ICMP

(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 :0K
33 : TIME-OUT

132: Resolution error
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5. Maintenance Parts List

Slave (Board)

Supported Model
Part Name Code Old Code RC700, RC700- | TNT
A, RC90/90-B series
DeviceNet board R12NZ9004F | R12B040727 v -
gi?gIBUS_DP R12NZ9004H R12B040729 v -
CC-Link board RI2NZ9004) | R12B040730 v -
EtherNet/IP board | R12NZ900A7 | R12N747061 v -
PROFINET board | R12NZ900A6 | R12N747051 v -
EtherCAT board RI12NZ910CL - v -
Slave (Module)
Supported Model
Part Name Code RC700, RC700-A, TNT
RC90/90-B series
DeviceNet board R12NZ900TE - v
PROFIBUS-DP board R12NZ900TF - v
CC-Link module R12NZ900TD - v
EtherNet/IP board R12NZ900TH - v
PROFINET board RI12NZ900TG - v
EtherCAT board RI12NZ900TX - v
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Master
Part Name Board Code

PROFIBUS-DP board 2174735
DeviceNet board

manufactured by molex 2174734
EtherNet/IP board

manufactured by molex 2174736
DeviceNet board

manufactured by Hilscher 2208434
EtherNet/IP board

manufactured by Hilscher 2208435
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