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FOREWORD

This manual contains important information necessary to use the Robot Controller 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.

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

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

TRADEMARKS

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

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

DeviceNet™ is a registered trademark of 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

il

Microsoft® Windows® 8 operating system

Microsoft® Windows® 10 operating system

Microsoft® Windows® 11 operating system

Throughout this manual, Windows 8, Windows 10 and Windows 11 refer to above respective
operating systems. In some cases, Windows refers generically to Windows 8, Windows 10
and Windows 11.

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.
Fieldbus 1/0 Rev.24



MANUFACTURER
SEIKO EPSON CORPORATION

CONTACT INFORMATION

Contact information is described in “SUPPLIERS” in the first pages of the following
manual:
Robot System Safety Manual Read this manual first

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.
/_\ 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.

Fieldbus I/O Rev.24 iii



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 Fieldbus I/0O Rev.24



Control System Configuration

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

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

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

Label Controller Software
EPSON RC+ RC90 EPSON RC+ 7.0

Compatible

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

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

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

or later.
TYPE C:
Manipulator Software
T series EPSON RC+ 7.0
VT series EPSON RC+ 7.0
NOTE
i Ethernet/IP, PROFINET, and EtherCAT of this option are not available for Robot
Controller RC90 (EPSON RC+ 5.0) without the label.
Refer to the ROBOT CONTROLLER RC90 Series Manual 13.3 Fieldbus 1/0O Board
NOTE
& Manual PDF for TYPE B is available from EPSON RC+ 7.0 Ver. 7.0.2.
Electronic information file for TYPE B is available from EPSON RC+ 7.0 Ver. 7.0.2.
NOTE , )
i Fieldbus I/O supports the following OS.
molex Hilscher
Windows 8.1 Pro supported supported
Windows 10 Pro supported supported
Windows 11 Pro non-supported | supported

Fieldbus I/O Rev.24 v
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1. Introduction

1. Introduction

1.1 Overview of Fieldbus I/O

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

DeviceNet

PROFIBUS-DP

EtherNet/IP

CC-Link

PROFINET

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

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

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

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

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

Slave devices can transmit self-diagnostics information.

Master Devices

Master Devices

RS-232¢
RS-232¢ Fieldbus

e
ooog
oooa

Sample Parallel Connection Sample Fieldbus Connection

Fieldbus I/O Rev.24 1



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

EPSON RC+7.0

1

:

i software

1

1 Fosos o 1
' USB or A ..
I - o QE

! Ethernet Prp—— ﬁ_
1 [e= o Egl. G T

1

1

1

1

1

1

1

i

Eﬁ - Fieldbus master Robot Controller

Control PC i
option Fieldbus I/0 controlling

Fieldbus network

Motor Sensor Analyzer Peripheral

Fieldbus slave devices

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

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

You can install one Fieldbus slave board per Controller.

Fieldbus network in factory F:t
Dwgy;_Wﬂ
f = o, 0 T L‘;n_ F

Robot Controller Robot

Fieldbus slave option

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

Fieldbus I/0O Rev.24



1. Introduction

[T == Fieldbus master =  =====mmmsmsssmssesmeeeeo 1
EPSON RC+7.0

! :
i i
E software !
! N 'I:t 1
1 N 1
o " = ]
i USB or @ c.c-;ﬁJ‘ ﬂ i
H Ethernet f—=ocogioc= H
1 — 1
H [E===E) Robot Controller |
: === Fieldbus master | Robot
1
i Control PC : i
i option Fieldbus :slave option
Fieldbus network
Motor Sensor Analyzer Peripheral

Fieldbus slave devices

1.2 DeviceNet

1.2.1 Overview of DeviceNet

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

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

Master Devices

DeviceNet Network

Photo Sensor ohoh | Analog Device
from Company E | 2200 | 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.

Fieldbus I/O Rev.24 3



1. Introduction

NOTE

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

Communication Types

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

Fieldbus I/0O Rev.24



1. Introduction

1.2.3 General Specifications

DeviceNet Communication Specifications

Item Specification
- I/O messaging connection
Supported (Pol.li.ng, Strove':, Cyclic, C%lange 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 m orunder | 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.

Fieldbus I/O Rev.24




1. Introduction

1.3 PROFIBUS DP

1.3.1 Overview of PROFIBUS DP

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

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

&

PROFIBUS-DP Network

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

1.3.2 Features of PROFIBUS DP

Reduced Wiring

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

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

Fast Communication

PROFIBUS DP communication speed can be set up to 12Mbps. This is faster than
DeviceNet, another communication standard supported by the fieldbus I/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 Fieldbus I/0O Rev.24



1. Introduction

1.3.3 General Specifications

PROFIBUS DP Communication Specifications

Item Specification
Communication Hybrid
Method (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)

Fieldbus I/O Rev.24



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 ohoy |  Analog Device
from Company E 0000 | from Company G
Motor Driver Motor Driver Intelligent 1/0 Intelligent 1/0 HMI Device
from Company A from Company B from Company C from Company D from Company F

NOTE

1.4.2 Features of EtherNet/IP

Reduced Wiring

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

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

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

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

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

Open Standard (Multi-vendor)

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

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

Fieldbus I/0O Rev.24



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

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

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

Baud Rates 100 Mbps, 10 Mbps

Maximum Nodes 128 (including master unit)

Data Length / Frame 244 bytes

Access Control Type CSMA/CD

Cable Universal Ethernet cable

Fieldbus I/O Rev.24




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 B from 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.

Fieldbus I/0O Rev.24



1. Introduction

1.5.3 General Specifications

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

ltem

Specification

Baud Rates (bps)

156k, 625k, 2.5M,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 .
. 64 units
Devices
Slave Station Number 1 to 64

Connection Cable

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

Fieldbus I/O Rev.24
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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

Motor Driver

from Company A from Company B

12

Photo Sensor oooh | Analog Device

from Company E Doog | from Company G

|0 device 10 device

. HMI Device
Motor Driver  from Company C from Company D

from Company F
1.6.2 Features of PROFINET
Everything on one cable

With its integrated, Ethernet-based communication, PROFINET satisfies a wide range of
requirements, from extremely fast 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.

Fieldbus I/0O Rev.24
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1.6.3 PROFINET Communication

PROFINET is designed to support all applications in a plant versatilely with one bus.

Therefore, PROFINET has three different performance levels as described below.

For this option, “2: RT (Real-time)” communication is supported.

1: NRT (Non Real-time)

This communication is based on TCP/IP.

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

2: RT (Real-time)

3:

Fieldbus I/O Rev.24

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.
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. As a communication hardware, switch-function-embedded special ASIC
is used. This method guarantees the real-time performance by dividing the
communication band on Ethernet.

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

[SIe} Analog Device
from Company E | 5585 | from Company G
Intelligent I/O Intelligent 1/0
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.

Fieldbus I/0O Rev.24



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

Fieldbus I/O Rev.24 15



2. Installation

2. Installation

2.1 DeviceNet

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

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

/N

WARNING

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

co
co

nnecting/disconnecting any cables. Installing/removing any boards or
nnecting/disconnecting any cables with the power ON is extremely hazardous

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

A

CAUTION

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

co

1.
2.
3.

ming off.

Use the connectors attached to the board.

Insert the connectors all the way seated.

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

16

2.

1.1 How to Setup a DeviceNet Network

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

1.

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

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

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

including communication failure.

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

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

Turn ON the communications power supply and nodes.

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

Fieldbus I/0O Rev.24




2. Installation

Install the DeviceNet board manufactured in your Controller.

When installing the DeviceNet master board manufactured by molex, refer to 2.1.3

Installing DeviceNet Master Board Manufactured by molex later in this chapter.

When installing the DeviceNet master board manufactured by Hilscher, refer to 2.7.4

Installing DeviceNet Board Manufactured by Hilscher later in this chapter.

When installing the DeviceNet slave board, refer to 2.1.5 Installing DeviceNet Slave

Board later in this chapter.

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
resistor on each end
of the trunk line.

Ground to

Trunk Line

Trunk Line

100 Q or less.

™~

Communications
power supply

~[ DC24V

Trank Line

Power Supply Tap or
T-branch Tap

Trunk T-branch
Line Connector

Attach a terminating
resistor on each end
of the trunk line.

Trunk T-branch
Line Connector

Use DeviceNet cables.

Node

Connector with
terminatin
Drop Drop i 9
Line Line resistor
O o
[+ e} (o0 )
0 o 0 o
0 =} - O [=]

Waterproof Waterproof

slave slave

There are two types of nodes: master and slave. The master controls a network and gathers

data from its slaves. The slaves, including external I/O and other devices, output data in

response to the master’s output order and informs the master of its input status.

You can install masters anywhere in the network. You can connect up to 64 nodes

(including the server) in the network.

Fieldbus I/O Rev.24
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18

Trunk Line and Drop Line

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

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

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

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

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

Thick Cable Thin Cable
r1‘|.2 to 12.1 mm outside diameter

Braid Shield r6.9 mm outside diameter
r . . v Braid Shield
3——Signal Wire +——Signal Wire
]—L (Blue/White) ]—L (Blue/White)
R Pgwg}'B\{VIri . 4 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 CAN H
. Red Communications Power  Positive V+
Power wire . .
Black Communications Power  Negative V-
Shield wire - Shield S

Fieldbus I/0O Rev.24
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Terminating Resistor

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

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

Node Connection

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

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

Tree Multi-drop T-branch

Communications Power Supply

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

Shield Ground of Signal Wire

Ground the DeviceNet network at one point with 100 € or less.
As a noise countermeasure, you can leave the network ungrounded.
For details, refer to 4. Trouble shooting.

Fieldbus I/O Rev.24 19
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Maximum Network Length (Maximum Trunk Length)

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

The longest distance is the maximum network length.

Trunk Line

Iil [j Terminating

Resistor

Terminating
Resistor

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

Baud Rate Maximum Network Length
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.

runk Line

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

One drop line length should be 6 m or less.

20 Fieldbus I/0O Rev.24
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Total Drop Line Length

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

Terminating | Trunk Line

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 . o
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 /Power Supply Tap Trunk Line Terminating
Resistor

External Powe
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

N\

Terminatin
Resistor

erminating
Resistor

External
Power Supply
24V DC

Fieldbus I/O Rev.24 21
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If the current capacity consumed in the network exceeds the restriction of cable current
capacity, it is possible to install more than one power supply in the network. If you attempt
to install two or more power supplies, take necessary measures (pulling out a fuse on the
power supply tap, etc.) to avoid conflicts between power outputs from multiple power

supplies.

Power Supply Tap Power Supply Tap
Terminating N Trunk Line / 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
CN2 CN1 Trunk Llne CN2 M CN1 V+ V+
o [ e ——) ok [ L } CANL
°§_ [ s 3 7] 85_ | 519 S | Shield
= 2 ( O 1o H | CANH
= A [ \ =L = V- | V-
EJ Pull out -
VJV, s the fuse.
CN3 [ogg]
Ground the
_/ network at
] Ionly one point. CIeTs) 1
Vi V- FG Vo V- FG
DGC24V Ground DC24V Ground
100 Q or less. 100 Q or less.

If you cannot ground the network with 100Q2 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.

A

CAUTION

22 Fieldbus I/0O Rev.24



2. Installation

Modification and Installation of Communication Cables

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

A

CAUTION

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

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

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

underneath. Do not strip the cable covering more than

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

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

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

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

and power wires for a length sufficient to connect length to connect the wires to

. . crimping terminals.

them to crimp terminals.

Twist each stripped signal wire and power wire.
«w“%

= Crimping

~ Terminal

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

wire and crimp it with a crimp tool. The following

crimping terminals are recommended products.

NICHIFU TC series

Model Number Specifications Special Tool
TMEV TC-0.5 For Thin Cable
TMEV TC-2-11 For Thick Cable (power wire) MH-32
TMEV TC-1.25-11 For Thick Cable (signal wire)
Phoenix Contact Al series
Model Number Specifications Special Tool
AI 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)

Fieldbus I/O Rev.24 23
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5. Wrap or cover the cable with vinyl tape or heat-shrink Heat-shrinkable Tube, etc.
tubing. E

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

6. Ensure the correct connector orientation and insert
the signal wires and shield wire to their respective Insert wires in
holes on the connector. this direction
As shown in the figure, insert the wires (black, a
blue, shield, white, and red) into the holes in the

order named.

4

8 Insert the
0| connector
g in this
direction.

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) CAN L
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 _,IL_ _,H__

are: 0.6 mm 3.5 mm

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

24 Fieldbus I/0O Rev.24
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2.1.3 Installing DeviceNet Master Board Manufactured by molex

Appearance

Part names and functions of the DeviceNet master board manufactured by molex are

shown in the following figure.

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

PCU-DVNIO

)

4-pin Terminal
Watchdog Port_)
(Do not use this port.)

Jumper pin for Board Address setting

OO<¢— Status Display LED (2) —, JP1
< DeviceNet Port ——>
JP1
'EEE
004 LED (2) ——> ClONO
(Unused) 1 6 olo
D<— RJ45 Connector —> CcocC1C2
(Unused)
H 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.

Fieldbus I/O Rev.24
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Modes

DeviceNet master board manufactured by molex has the master mode and slave mode as

motion modes. However, do not select the slave mode.

Master mode

The master device gathers and controls all nodes on one network.

DeviceNet master can control up to 64 nodes (max. 128 bytes) in one network.

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

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

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

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

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

Fieldbus I/0O Rev.24
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Installing Software

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

according to the type of the board you are using.

1.

2.

3.

4.

Fieldbus I/O Rev.24

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

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

=1 AutoPlay fo] ® =]

DVD RW Drive (D:)
applicomIO_V4.2

[] Always do this for software and games:

Il or run program from your media

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

General options

Open folder to view files
] using Windows Explorer

View more AutoPlay options in Control Panel

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

molex
‘Summary o compan 2 v o emon

% What's New?
Internet Site
Browse Contents

Contact us

Acrobat Reader

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

_ molex
v Instal Iatlon ‘one company > a world of innovation

% applicomlO®

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

QuickStart Documentation

o BradCommunica

™ is a trademark of Molex, Inc.
ht @ Molex, Integrated Products Division. All rights reserved.

T Copyrig ed Products.
EXI All other products or trademarks are the property of thelr respective owners

27



2. Installation

28

If the Microsoft. NET Framework 4.0 is not installed, following dialog box appears.

Click <Install>.

applicomIO - InstallShield Wizard

4
to begin installing these requirements.

applicomI0 requires the following items to be installed on your computer. Click Install

Status  Requirement
Pending Microsoft .NET Framework 4.0 Full

==

The applicomlO Console application installer runs and the [Welcome to the

InstallShield Wizard for applicomlO] dialog box appears.

Click <Next>.

e -
4] applicomlO - InstallShield Wizard [

Welcome to the InstallShield Wizard for
applicoml0o

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

h

The [License Agreement] dialog box appears.

Read the software license agreement and click <Next>.

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:

FERY U S P .

1 accept the terms in the license agreement!

) I do not accept the terms in the license agreement

Installshield Y

r = ———— Bl
£ applicomlO - InstallShield Wizard [
License Agreement
Please read the fallowing license agreement carefully. -
Software License Agreement -

o\
[ < Eg)ll MNext = ] [ Cancel
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8.

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

Enter the User Name and Organization.

===

Cancel

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

User Name: / v /

[ L <

Organization:

| w
Instalishield

[ < Back ][ Next = ] [

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 Mext to install to this folder, or click Change to install to a different
folder.

&

Install applicomIO to:
C:¥Program Files (x86)¥ BradCommunications¥ applicomIO¥4. 2%

InstallShield

5

|

Next >

J [

Cancel I

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

Fieldbus I/O Rev.24

Click <Install>.

- - —
ﬁ applicomlO - InstallShield Wizard

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

Click Install to begin the installation.

exit the wizard.

Installshield

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

===

l%l; Instal A |

Cancel
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11.

12.

13.

Installation of applicomlO Console application starts.
After the installation completes, the [InstallShield Wizard Completed] dialog box

appears.
Click <Finish>.

—— ———————
ﬁ! applicomlO - InstallShield Wizard

===

InstallShield Wizard Completed

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

Cancel

The message prompting you to reboot your PC appears.

Select <Yes> and reboot the PC.

-
ﬁ applicomlO Installer Information

==

e

You must restart your system for the configuration

R " 4

to restart now or Mo if you plan to restart later.

changes made to applicomIO to take effect. Click Yes

Refer to the next section Installing a Board to install the DeviceNet master board

manufactured by molex.
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Installing a Board

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

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

WARNING

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

Fieldbus I/O Rev.24

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 “applicomIO

Console” application.

Following is specified for [applicomIO 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 Deszcription Tools 7

& (L Elo|EE ¢

Bl @ &
v tion (CONFIGD1}

=7 Boards configuration

5% DDE server parameters (PGODE)
oa

,Q DAServer parameters
B OPC server parameters

=T

B3| 2le|s]

a Mot available:
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7. The [Add New Board] dialog box appears.
Confirm that “PCU-DVNIO” is displayed in [Board to Add]-[Board Type]

and click <OK>.
Add New Board E El
Board 1: ]
Board to Informations
[Board Type ™| POL/RCL-DVNID | o f PCL/PGU-DVNIO board correctly detected.
Description : 1 DeviceMet channel

Press Ok to add thiz one in your configuration.

PC104/I5A Board Parameters
DPRAM Baze Address : -

Disenostic and Manual Configuration 3 | Qf\

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

Cocel | b |

Add Mew Board

Board 1: I
Board to Add Infor mations
Board Type : ABSENT Mo board 1 was detected
Description :

Press the " Diagnostic and Manual Configuration” button to have more
infarmation or to manually configure this ane.

PC104/15A Board Parameters

DPRAM Base Address :

aefnEhisand Manial Danf el stion |

oK | Gance| | Help |

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

8-1  Shutdown the applicomlO Console application.
When the applicomIO Console application shuts down, the dialog box

below appears. Click <Yes>.

applicoml|0® Console

8-2

applicomIOR Gonsole

.
1 ) You have to restart the PG in order to your new configuration takes effect on the applicomlICs 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 [applicomlO Console] install folder and run the “applicomlO Console”

application.
Following is specified for [applicomlO Console] install folder as default.

AN U

Fieldbus I/O Rev.24

C:\Program Files(x86)\BradCommunications\applicomlO\4.1

conzaleioexe

The [applicomIOR console] dialog box appears. Register the device information
(EDS file) that is necessary for the network setup.
FEX

a applicomIOR console

File Description Library MNetwork Protocal Toolz Items 7

H 8l ®=0 (5o 2 2| 33 =] ¥
=1 #) DeviceMet Master : MAG ID: 00 - Baud Rate: 125 Kbits/s
a5 ﬂ [Mone] DeviceMet Local Slave
= EP Description (COMFIGO) A~
— = Boards configuration (3) [

= B8 Board 1: POL/PGL S

= @ Equipment fwvailable ~
- AG Drives E
+ a Barcode Scanne,

Network, D etection

@ E quipment Library

Loading description files complete fas
Loading configuration files.. _
Loading configuration files complete -
B Output Message Yiew
Ready Configured boards state : s
—

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

The [Select configuration files] dialog box appears.

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

Select configuration files

= - BB

/0

Files of type: |DeV|ceNet Electionic Data Sheet [FEDS) ﬂ Canesl

Laoak jn: | 19 Equipment Library

| Profibus_Slave
I3 Profinet
) Profinet_Slave

I Devicehet_eds
ICIETHERNET _IP_EDS

I EthernetIPzml

I3 Multi_Messaging_Ethernet
I Profibus

I3 Profibus_gsd

A\

P
File hame:
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NOTE

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

a applicomIOR console

File  Description Library  Metwork | Protocol Tools  [tems 2

J @ || = EEE Collapse/Expand %
ee—e—————— viceh ster @ MAC I0: 00 - Baud Rate: 125 K

: [CBNet Local Slave

Description (GOMFIGOT) |
= Boards configuration
= BB Board 11 POIPGU-DY T

A Protocal DeviceMet) £ Cntion..

B2 Disengstic..

ﬁ DDE server parameters (PGDDE? v
L5 | &
B3 2ol
[0 B Ervvimmant Buzilzhla =

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>.
DeviceNet Master [zl

General Configuration ]]_/0 Summary ]

Baud Rate :

MAC ID aog -
Interscan Delay 2 - 80000 2 =] @efault Walues

Foreground to Background -
Foll Ratio (1- 32000) 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 applicomIO Console application, refer to

4. Troubleshooting in this manual.
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10. Select [Network Detection].

a applicomIOR console
File

Hl g =0 oo 2|

Description  Library  Network  Protocal

|| BjE &

Toalz  Items

2| 35 =] ¥
=17 DeviceMet Master : MAG ID: 00 - Baud Rate: 125 Kbits/s
[Mone] DeviceMet Local Slave

?

Description (COMFIGO)
Boards configuration
=8 Board 11 PCL/PCU-DWNID

server parameters (PGDDE)

7 Pratocol {DeviceNet): DeviceMet,

Master /51—

%]

ion

@10)

R Metwoik. D etection

@ E quiprment Library

Loading description files complete
Loading confieuration files
Loading configuration files complete

|ESN 3

B Output Message Yiew

Fieady

Configured boards state :

11.
12.

The following

applicoml0® console

messa,

Click <Read Network Configuration>.

e appears. Click <Yes>.

13.
read in.

Network Detection

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

—

@

3 devices detected

6%

| i Cancel

14.

File

Hl 8| ®20[ss 2

Description  Library  Metwork  Protocaol

Toolz  Qtems

2| 3lE = ¥
=1 #) DeviceMet Master . MAG ID: 01 - Baud Rate: 500 Kbits/s
[Mone] DeviceMet Local Slave

o

Description (GONFIGO)
Boards configuration
=-E§ Board 1:
fff' Pr
% DDE server parameters (PGDDE)

B3

|

il

| B

{8 MAG ID: 2 - TOM-BC0-108
v MAG ID: 3 - TDN-208-118

1 Equipment Library Wil Metwork, Detection

Fieldbus I/O Rev.24
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15.

16.
17.

Select a device you want to scan.

:a:applicomIORconsole
File Description Library  Metwork  Protocol Tools  Items 7

a gl elEol[oz el | 2] 8lE el ¥

=1~ 7 DeviceMet Master : MAG ID: 01 - Baud Rate: 500 Kbits/s
[Mone] DeviceMet Local Slave

Description (COMFIE01} ~
Boards configuration A
= Board 1: PCL/PGU-DWNID

7" Protocal (DeviceMet): DeviceMet, Master/Sl
5 DDE sery ameters (PGDDE) 2

bR _ =

Vs

a E quipment Library % Netwark Detection

Click <Insert in Configuration>.

The following dialog box appears.

[002] - 16 Input

General Gonfiguration ] EDS Infor mation | Gornection Corfiguration |

Identification Check Identification
et W Link W fclive Iv' endar ID
MAG ID : - -
meEs 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

General Gorfiguration | EDS Information| Sonnection Configuration }

v Palline [ Change Of State
Input Size @ - 2883 : @ = Bytes Tnput Size @ - 265) —] Bytes
OQutput Size 0 - 265): |0 31 Bytes Output Size {0 - 255} : 3 Bytes

Paoll Rate :  |Every scan » Heartheat Rate (48 - 30000} : = ms
[ Strobe [ GCyelic
Tnput Size 0 - 9 : —| Bytes Tnput Size @ - 265) —] Bytes

Output Size {0 - 255} : 3 Bytes

EDS Default Walues Send Rate (48 - 200003 : — me
Walues from Device

Mame : Input 1
Description :

Help | QK | Cancel |

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”.

[002] - 16 Input &l
Gieneral Configuration I EDS Information  Conhection Gonfiguration I Explicit Message I EDS Viewer ]
¥ Palling [~ Chanee Of State
Thput Size 0 - 285 |8 3 Bytes Thput Size (0 - 2650 3 Bytes
Cutput Size @ - 2550 [0 = Bytes Output Size (0 - 2583 : —] Bytes
Poll Rate :  |Every scan = Heartheat Rate (48 - 30000} — ms
[~ Strobe [~ Cuclic
Thput Size 10 - 80 : 3 Bytes Thput Size (0 - 2650 3 Bytes
Output Size (0 - 256 : 3 Bytes
EDS Default Values | Expert ode | Send Rate (48 - 30000) = me
Walues from Device
Mame : Input 1
Dezcription :
[ | [ et Help | ok Gancel |

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

Expert Mode &‘
Change Of State / Cyelic ]

Change Of State

Default Val
Tnhibit Timer @ = 320000 [ = s __ Defoult Valhes |

Time Out @ - 10000} 16 ooms

Help ‘ 8] 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.

MAG ID: 2 - TDN-BCD-108

Files Choice }

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

Device Name | File Mame

Create New EDS File ‘

Help | | GCancel ‘

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>.
[Tk

Al applicomIOR console

File Description  Library Network Protocol Tools Items M

5| 5| | =l=|0| == 2| 8] &6 S

 Master . MAG ID: 00 — Baud Rate: 500 Khits/s
G ID: 02 — EPSON RG700 =
g ] & 1 DeviceNet Local Slave
=B Descrintion (GONFIGO1 )
=&, Boards configuration
© 59 Board 1:  PCI/PCU-DVNIO
#7 Protacal (DeviseNet): DevicelMet, Ma
+¥ OFC senver parametsrs

4 |
| Bl o8] 2

£ W Netwark Detection
{8 MAC ID: 2 — EPSON RC700 DeviceMet Sk

1l | 2
£ Equipment Library ¥ Network Detestion

Sawing configuration files §|

Saving configuration files complets

M Output Messags View
Configued bosrds state: 7

[Fready

19. The [Diagnostic Board] dialog box appears.

~ Diagnostic Board : 1 =lolx]

Diaghostic 7

rw

(3 Channel 0: DEVICENET
B-E| Equipment N2

Fieldbus I/O Rev.24
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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

Diagrostic 2

Fw

=lol |
|

=g

ﬁ Board 1 PCPCU_DVNIO

Channel 0: DEVICENET
Equipment M2

L2

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 %]

Hl gl z| »l=lo|[EF 2| 8] 3E@ | %

=74 Dy

|| =2
= B9 Description [CONFIGOT )
=} Boards configuration
=88 Board 1 PCL/PCU-DYNIO
i A" Protocol [ DeviceMNeat): DeviceNet, Ma
::Q OPC server parameters

Ll | i
B Bl %

= % Metwork Detection
{8 MAC ID: 2 - EPSON RGT00 DevicelNet Sk

4| | ol
£ Equipment Library [ Metwork Detsction

=8
[E

Duplicate
a Delete

Ctri+D
Supp

BE

Saving configuration files
Saving configuration files complete

B Output Message Yiew

Z

|H eady

40

Configured boards state : Y
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Fieldbus I/O Rev.24

The property information of selected slave device is displayed.

x|

[002] — EPSON RC700 DeviceNet Slave

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

[ Gannecton corfiguration | ’ -
General ODnﬂguratiDn' EDS Information] Connection Configuration | & Parameter’sl

rIv Poling ] Change Of State

k2] _lj Bytes
52 _Ij Bytes
Every scan ¥

Input Size (D - 255) Input Size (0 - 255)

lﬁ Bytas
lﬁ

Qutput Size (D - 255) Output Size (0 - 255) 52— Bytes

Foll Rate Heartbeat Rate (48 - 30000) © [250 = ms

I Stroke

Input Size (0 - 8)

*l_ Cyclic

& _,j Bytes

EDS Default Values
Walues from Device

Output Size (0 - 255)

Send Rate [48 — 30000)

Input Size (0 - 255) :

32 _,j Bytes
|52 _Ij Bytas
600 = me

Mame : N

Description _I
[

<< Previous: Mext »> Help | 0K I Cancel |
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configuration to the Fieldbus master board.

a applicomIOR console

Metwark  Protocal  Toolz  Items 7

2| 8] a5 | ¥

Eile Description  Library

Configuration Manager..

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

DeviceMat Master © MAGC ID: 01 - Baud Rate: 500 Kbits/s
B [002] MAG ID: 02 - 16 Iput

[003] MAG ID: 03 - 8 Output

[Mone] DeviceMst Local Slave

& List and Print..

NOTE

21.

]»D\.-‘NIO

Erase Flazh Memaries

Fxport R (PGDDE}
Import 3
Preferences »

Exit

T Board(s) hitialization ~

Met): DeviceMet, Master/S1

¥
| B

board.

Make sure that the flash memory of Fieldbus master board stores the
configuration; otherwise the Fieldbus master board cannot correctly function.
Also, you cannot control it from EPSON RC+7.0.

If you changed the configuration, select [File]-[Download in Flash] from the
applicomIOR console menu and register the configuration to the fieldbus master

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

green.

a applicomIOR console
File

Hl 8| »=0| (oo 2

Description  Library  Metwork  Protocol

Items 7

5| BlE =]

Tools

COX

= #) DeviceNet Master :

¥

Description (CONFIGO1)
Boards configuration
PCIAPGU-DWNIO
A eti: De

3
i 2] o8]
—_ﬁ Metwork Detection

{4 MAC ID: 2 - TON-8C0-108
& MAG ID: 3 - TDM-808-118

@ Equipment Library m Metwork Detection

{4 MAG ID: 7 - EPSON RCA20 DeviceNet Slave

B [002] MAG ID: 02 - 16 Input
[003] MAC ID: 02 - 8 Output
v [Mone] DeviceMet Local Slave

MAG ID: 01 - Baud Rate: 500 Kbits/=

Add Hierarchy TOPIST-A.
Add Device Group : TOPICT-A.
Contiguration file for DAServer created.

B Output Message Wiew

Ready

I Configured boards state

A\ >
L
|

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.

NOTE

42

4. Troubleshooting

4.4 How to Disable Fast Startup in Windows 10
4.5 How to Disable Fast Startup in Windows 8 or 8.1

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

Fieldbus I/O Rev.24
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EPSON RC+ 7.0 Configuration

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

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

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

3. When the following message displays, click the [OK] button.

Epson RC+ X

o Cption was successfully enabled.

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

System Configuration ? X

Startp Fieldbus Master General

- Contraller Clase

- General

- Gonfiguration

- Preferences
Sirmulatar Fieldbus Type:

i)- Drive Units

- Fobots

—-Thputs £ Outputs Mone
=-Fieldbus Mast
L 10

: Slaves

- Fieldbuz Slave
i Remote Contral Total lhput Bytes: 0
HRE132
i-TCP £ TP Total Output Bytes0
i Part Feeders
[+ Security

[+ Vizgion

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 ? x
- Startup Figldbuz Master General —
- Caontroller
- General

Configuration
.. Preferences fpply
- Simulator Fieldbus Type: | PENEERE v |

- Drive Units Bestare
[+~ Robots
S puts / Outputs | o vpe
E| Fieldhus Master
i General |deate Interval: | 10 | ms |
Fieldbuz Slave -
[+-Remote Contral
a-RE232 Total Input Butes: 0
- TGP /£ IP
[#)-Part Feeders Total Output Bytes0
/- Security
£ Wizion

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

Tnputs / Outputs

[ Startup

=-Gontroller Gloge
..Gieneral Type Ihstalled Thputs Outputz ™
- Configuration Drive Unit 1 No

gfnf:;gfas (10) _prive Unit 1R No

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

Extended Board 3 Mo
Extended Board & No

&

Euromap 67 Boa=: Mo
Fieldbus Slave Euromap 67 Boa No
[#-Remote Control Drive Unit 2 No
- R5282 Drive Unit 2 R-1/0 Mo (11)
@-TGP /TP : 8
Drive Unit 3 No
[#-Part Feeders X .
- Security Drive Unit 3 R-1/O Mo
H- Vision Fieldbus Slave e 512 - 767 512 - 767
[ Fietdbus Master Yes  B144- 6399 6144 - haga |
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 ? et

- Startup Fieldbus Master General

=-Controller Closs
- General
Configuration
- Preferences
o) Drive Units
- Fobots
5)-nputs 4 Outputs Eoard Type

Mazter
Update Intervak [0+
Update ms
“ﬁves CD n_ ]

ieldbuz Slave e T—— @
+)- Remote Gontrol otal Input bytes:
- Rs232 12) (13)
H- TGP A TP Total Output Bytes 32

i Part Feeders
[H-Security
- Yigion

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].

U System GConfiguration

Startup
(=) Cantroller
General
Gonfiguration
Freferences
Simulator
Faobots
= Ihputs / Outputs
=- Fieldbus Master

Ganveyor Encoders
Force Sensing
Security
Vizion

ienera
N
Remofe Contra 7
RE232 S
TGRS TP (14)

Figldbuz Master Slaves

(] Input Bytes Output Bytes Spel Inputs

6400-5463

(15)

I System Configuration

Startup
(= Gontroller
General
Configuration
Freferences
Simulator
Robots
= Ihputs £ Outputs
=) Fieldbuz Maszter
General
Slaves
Remaote Gaontrol
R5232
TGP /TP
Conveyor Encoders
Force Sensing
Security
Wizion

Figldbus Master Slaves

Spel Inputs Spel Dutputs

Ltes

Output Bytes

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

Fieldbus I/O Rev.24

ID

Input Bytes
Output Bytes
Spel Inputs
Spel Outputs

: Fieldbus station ID of slave

: Number of inputs per slave (Bytes)

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

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

Appearance
PCI: CIFX 50-DN

_—
wﬁib n-1D} 1

ard ID\
| R . h Hischer
@ < otary switc ::' @
O 55

<1— Status display LED (x2) Mgrmﬁsm
MMS

O MNS wtigrin} /
edigreen
—=| $— DeviceNet port 3l . —
: | T
- -
w TenNGl 0
- " I gggﬂ
o 11 - R
I:\II:Ig

I e S N B

| Bus
(*2, 124-polig ! 124 pin)

PCI Express: CIFX 50E-DN

Dovicehar 2> 10y
rd IDj~_|

@ <+— Rotary switch :-—: |E|]
o srs

<1 Status display LED (x2)

<€ DeviceNet port

S v eZ |

PC| 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
cyclic output data

3584 bytes

Maximum number of cyclic
input data

128 bytes/connection

Maximum number of cyclic
output data

128 bytes/connection

Maximum Configuration data

1000 bytes/slave

Acyclic communication

Explicit connection
All service codes are supported

Connections

Bit Strobe

Change of State

Cyclic

Poll

Explicit Peer-to-Peer Messaging

Function

Quick Connect

Fragmentation

Explicit and I/O

UCMM

Supported

Objects

Identity Object (Class Code 0x01)

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

Baud rates

125 kBits/s,

250 kBit/s,

500 kBit/s

Auto baud rate detection is not supported

Data transport layer

CAN frames

Fieldbus I/O Rev.24
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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

Device operational and on-line, connected:

(Green) ON Device is online
Connections with all slaves are established.
Device operational and on-line:
Device is online
(Green) Flashing (1 Hz) No connection is established.
- Configuration missing, incomplete or incorrect
N0 .
o Flash 2H
(Green, Red, GraeserinIg{e(: d ()2le Self test after power ON.
OFF) ’ >

Al
L

2 (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.

Critical fault or critical link failure:
Critical connection failure

® (Red) ON Device has detected a network error. Duplicate MAC-
ID or severe error in CAN network.
Device is not powered
- The device may not be powered.
® (OFF) OFF 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. Open the [Communication-Solutions DVD \Driver & Toolkit\Device Driver
(NXDRV-WIN)\Installation] folder of Communication-Solutions DVD.
Execute cifX Device Driver Setup.exe.

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

User Account Control X

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

cifX Device Driver Setup

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

Show more details

Yes | No |

4. The [Device Driver Setup] dialog box appears.
Select the [I accept the terms in the License Agreement] check box.
Click <Install>.

{2 cif¥ Device Driver (xB4) 2.6.1.0 Setup - x

Please read the cifX Device Driver (x64) 2.6.1.0
License Agreement

HILSCHER SOFTWARE LICENSE
AGREEMENT

This document is a legal Agreement
between you, the license, and

. |Hilscher Gesellschaft fur
systemautomat'i 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 thelsof;wargﬁ return it o us

— 8 accept the terms in the license Agrecment!

Print Back Install Cancel

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

6. When the dialog box switched, click <Install> again.
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7. The [Completed the cifX Device Driver (x64) 2.6.1.0 Setup Wizard] dialog box
appears.
Click <Finish>.

M cifX Device Driver (x64) 2.6.1.0 Setup - X

- Completed the cifX Device Driver (x64)

'{ o 2.6.1.0 Setup Wizard

Click the Finish button to exit the Setup Wizard.

Cancel

Installing master application software

1. Open the [Communication-Solutions DVD
\ Software_& Tools\Configuration Software\SY CON.net] folder of Communication-
Solutions DVD.
Execute SYCONnet netX setup.exe.

2. When Windows Security Alert appears, do not click <Cancel> and proceed to the next

step.
3. The [User Account Control] dialog box appears.
Click <Yes>.
User Account Control x

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

@ SYCON.net System Configurator

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

Show more details

Yes | No

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

g Select the language for this installation fram the chaices belaw.
i

[Engisch (Us4) -]

[ ok ] [ Cancel ]
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5.

6.

Now, start the installation.

InstallShield Wizard

Preparing to Install...
SYCOM. net for nets Setup iz preparing the InstallShield

“Wizard, which will guide you through the program setup
process. Pleaze wait

Checking Operating System Yersion
-— —

The [InstallShield Wizard - Welcome] dialog box appears.

Click <Next>.

Welcome to the InstallShield Wizard for
SYCON.net for netX

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

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

5] SYCOM.net for netX - InstaliShield Wizard =

< Back T Next >./I\\ . [ Cancel

[InstallShield Wizard - Important Information] dialog box appears.

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

Important Information

Please read the followinig information carefully.

13 SYCON.net for netX - InstallShield Wizard =

Notes about major changes in SYCON.net V1.360.x.x i
Please read these notes carefully, since they contain important information about
major changes in SYCOM.net.

Overview

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

1.1. DeviceMet Master- SYCON.net and Firmware

/1 have not read the information yet

InstallShield

< Back ][ Mext = LJ, [ Cancel

Fieldbus I/O Rev.24



2. Installation

7. The [InstallShield Wizard - License Agreement] dialog box appears.

8.

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

HILSCHER SOFTWARE LICENSE AGREEMENT -~

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

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

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

@1 accept the terms in the license agreement:

(7)1 do not accept the terms in the license agreement

InstaliShield

[ < Back ][ Mext > L\A,J [ Cancel ]

14! SYCON.net for netX - Instalishield Wizard (=3

License Agreement ) I
Please read the following license agreement carefully. I < |

The [InstallShield Wizard - Customer Information] dialog box appears.

Enter the User Name and Organization.
Click <Next>.

User Name:

|<Your Name =

Organization:

| <vour organization >

InstallShield

[ < Back ][ Mext = RJ [ Cancel ]

13! SYCON.net for netX - Instalishield Wizard =

Customer Information 1 I
Please enter your information. I < |

9. The [InstallShield Wizard - Ready to Install the Program] dialog box appears.

Fieldbus I/O Rev.24

Click <Install>.

13! SYCON.net for netX - Instalishield Wizard =

Ready to Install the Program 1 I8
The wizard is ready to begin installation. I < |

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.

Instalshield

< Back H Install ,\FJ [ Cancel
L
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Now, start the installation.
13! SYCON.net for netX - InstaliShield Wizard o] @ (==

Installing SYCON.net for netX 1 b I
The program features you selected are being installed. I

_AG|  Please wait while the InstalShield Wizard installs SYCON.net for netx, This
may take several minutes.

Status:

Instalishield

10. 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

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.

Fieldbus I/O Rev.24
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3.

Connect DeviceNet board manufactured by Hilscher with the DeviceNet network.

4. Describe an example to set the master and the slave as the setting below.

Fieldbus I/O Rev.24

Setting item

Value

Master MACID

0

Slave MACID

1

Baud Rate

500 kbps

Slave Input Bytes

20 bytes

Slave Output Bytes

20 bytes

System Configuration

- Startup Fieldbus 1/0 Slave

E-Controller

- General
Corfiguration

- Preferences

- Simulator

- Drive Units

- Robaots

- Inputs / Outputs

-G

[+l- Fieldbus Slave

o

- Remote Control
-RS5232

-TCP/IP

Conveyor Encoders
[#- Force Sensing

£ Security

- Vision

-

Fieldbus Type DeviceMet
Fieldbus Slave ID: 1

Baud Rate 500 Kbps

Fieldbus Master nput Bytes: 20 -

“Analog 10 Output Bytes: 20 ~

Close

Start up the PC.

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

Set a Confirm password of SYCON.net.

Click <OK>.

Be careful not to forget the Confirm password.

SYCON.net User Login (5|

Hilscher SYCOMnRet

SYDOMnet is started for the first time. Pleass enter an
administrator password now

User Mame: [Admin istratar -

Pazsword: |

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

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

Importing slave EDS files

9. Click [Network]

-[Import Device Descriptions...].

¢ SYCON.net - [Untitled.spj]

-— 0

” File View Device

D=dlo |

Network | Extras Help

| netProject

~[QProject: Untitleg

= Device Catalog...

| 1mport Device Descriptions... !}J

The [Import Device Description] dialog box appears.

'- netDevice - Import Device Description

Look in: | Devic

eNet

~| @ @F = @-

Quick access

Desktop

m
Libraries

@

This PC

@

Metwork

File name:

~EsREETE
| EPSMO700.eds
| EPSN1001.eds

Files of type:

~ | [

Open

DeviceNet EDS (*.eds)

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

Click <Open>.
b netDevice - Import Device Description
Look in: DeviceNet v @@ e @
A oo
| EPSNOT00.eds
Quick access | EPSN1001 .eds
Desktop
m
Libraries
This PC
Network
File name: |"EPSNII.')I]IE¢E“ “EPSMO700eds” “EPSNI00T eds” v|

Files of type: DeviceNet EDS (".eds)

11. The following message appears.

Fieldbus I/O Rev.24

Click <Yes>. EDS files are imported.

- N
Import Device Description [

e Imported files:

Device description files 3
Icon or bitmap files 0

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

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

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

m

I 3

-3 Gateway / Stand-Alone Sl
{23 Master

k
| C@EX 100XX-DN/DNM

nebx NETX 100 DN/DNM
iz NETX 500 DN/DNM
! NHST-T100-DN/DNM

"u]
>
s

4

&1

<

[

1:| : n
| <\» I Fieldbus

Vendor % DTM Class

1
[4] 4] » [ v/ Network View

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

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

i

LI} 3

o

£-23 DeviceNet

s
>
-

Gateway / Stand-Alone Slav

CIFX DN/DNM

B2 COMX 100XX-DN/DNM
nets NETX 100 DN/DNM
-nebz WETX 500 DM/DNM

; ! MNHST-T100-DN/DNM

i

<

3

4:| . I
| 4[» [\ Fieldbus

Vendor % DTM Class

DTHM:

4
[4] 4] » [ ¥4, Network View

Info: -

Vendor:  Hilscher GmbH

Version:  V1.1100.5.55805

Date: 2008-12-18
Device: CIFX DN/DNM

Info: CIFX_DM_DNM

Vendor: Hilscher GmbH

V2,000
Date: 2003-05-28

DeviceNet Master netX DTHM

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

connected.

-

i

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

e

B

T

(1] DeviceNet

"u]
>
-

--[:l Gateway / Stand-Alone Slav
5.2 Master
fim CIFX DM/DNM H
1 COMX 100XX-DN/DNM
e NETX 100 DIN/DINM
etz NETX 500 DN/DNM

M NHST-T100-DN/DNM  ~

4
]

4] » [ HI], Network View

4 I | »
| 4| » [y Fieldbus Vendor % DTM Class,

DTHM: Devicellet Master netX DTM

Info: -

Vendor:  Hilscher GmbH

Version: ¥1,1100.5.5605

Date: 2008-12-18
Device:  CIFX DN/DNM

Info: CIF%_DN_DNM

Vendor:  Hilscher GmbH

i ¥2.000
Date: 2003-05-28
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Adding a slave icon

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

In case of DeviceNet slave module:

netDevice

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

4 m
M) 4]k M

Network View

=17 Slave -
- CIF104-DNS (CO4DNS.EDS)
-3l CIF104-DNS-R (CO4DNSR.EDS)
- CIF104P-DNS (C04pdns.eds)
8 CIF30-DNS (C30DNS.EDS)
38 CIF50-DNS (CS0DNS.EDS)
8 CIF60-DNS (C60DNS.EDS)
38 CIF80-DNS (C80dns.eds)
Hm CIFX DN/DNS (CIFX_DN_DNS.EDS)
il COM-C-DNS (Comcdns.eds)
B2 COMX 1003(-DN/DNS (COMX_100XX-DN_DNS.EDS)
-8 COMX 10XX-DNS/DNS (COMX_10XX-DNS_DNS.EDS)
28 EC1-DEB-DNS (Ecidns.eds)
EPSON RC700 DeviceNet Slave (EPSNO700.eds)
EPSON RCS0 DeviceNet Slave (EPSNO501.eds)

EPSONTSERIES DeviceNet(TM) (EPSN1001.eds)

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

m

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

4| 1 k
14, 4 » | M\ Network View

Fieldbus I/O Rev.24
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»r
Slave -
8 CIF104-DNS (CO4DNS.EDS)

j8 CIF104-DNS-R (CO4DNSR.EDS)
- j8 CIF104P-DNS (C04pdns.eds)

- J8 CIF30-DNS (C30DNS.EDS)
-J8 CIF50-DNS (C50DNS.EDS)

B CIF60-DNS (C60DNS.EDS)

m

-8l CIF80-DNS (C80dns.eds)

e CIFX DN/DNS (CIFX_DN_DNS.EDS)

il COM-C-DNS (Comcdns.eds)

-2 COM3 100X3-DN/DNS (COMX_100xX-DN_DNS.EDS)
£ COMX 10XX-DNS/DNS (COMX_10XX-DNS_DNS.EDS)
g8 EC1-DEB-DNS (Ecldns.eds)

N

EPSON RC700 DeviceMet Slave (EPSNO700.eds)
T EPSON RCO0 DeviceMet Slave (EPSN0501.eds)

EPSON TSERIES DeviceNet(TM) (EPSN1001.eds) [N

KD Fieldbus ¢ Vendor , DTM Class §, Found

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: EPSOM TSERIES DeviceMet{TM) Slave EDS file [C:.eds]
Vendor: SEIKO EPSOM CORPORATION
Version: 12
Date: 2017-06-30
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17. DeviceNet Slave is connected and the icon appears.

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

-8 CIF30-DNS (C30DNS.EDS)

38 CIF50-DNS (CSODNS.EDS)

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

.. CIF80-DNS (CB0dns.eds)

A CIFX DN/DNS (CIFX_DN_DNS.EDS)

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

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

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

" Fieldbus ¢Vendor ' DTM Class ) Found /

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

netDevice

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

IE_I Connect

Disconnect

Start Debug Mode

Download
Upload
Cut

Copy
Paste

Network Scan...

Configuration...

Measured Value...
Simulation...

Diagnosis...

Additional Functions »
Delete -
< |

M4 F|H Symbolic Name...

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

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

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

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

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

Server Parameters
Process Data
Address Table

MAC ID Table

Quick Connect Table
Master Settings

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

[ok [ canca ][ apay D\U Help

R0 Disconnected O pDataset 7
!

20. Select [Settings]-[Driver]-[Firmware Download].
Click <Browse...>.
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21. Display the [Firmware, EDS, Examples, Webpages\Firmware & EDS\COMSOL-

DNM V2.4.0.4\COMSOL-DNM V2.4.0.4\Firmware\cifX] folder of Communication-

Solutions DVD.

Select [C0206000.nxf].
Click <Open>.

,- ’- Select Firmware File

Look in: | cif ¥ w | G ?
MName Firmware
| (T C 0208000,k Devicehiet Master
| Quick access
Desktop
Libraries
This PC
t e 0206000 v| [ open
Netwark
Files of type: Firmware Files (" ruod;” rwm) w Cancel
Recent folders: w Help
Firmware: DeviceMet Master V2.4 (build 0) for CIFX

Click <Download>.

22. Confirm that [Name] is “DeviceNet Master for CIFX”.

' netDevice - Configuration CIFX_DN_DNM[CIFX DN/DNM]<0=(#1)

- ==

y 10 Device: CIFX DN/DNM

Jm v rische GooH

MNavigation Area =
3 settings Name: DeviceNet Master for CIFX
£ Driver =
. 2.4 (build 0]
netx Driver Rasat G
Device Assignment ETTEE
= Firmware Download
Licensing

The firmware download
3 Configuration

Bus Parameters - stops the bus communication,

- erases the configuration database and
Server Parameters - overwrites the existing firmware in the device,
Process Data
Address Table

MAC ID Table

Quick Connect Table
Master Settings

Ta complete the Update and to make the device aperable again, please re-download the configuration when this operation has finished.

2
Device ID: 0 =
Vendor ID: 283 DT
Firmware Download

Browse...

< pisconnected (0 Data Set
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23. Click <Yes>.

Question EJ
[6} Do you really want to download the new firmware?
[ = f
Start the installation of firmware.
netDevice |
Device: CIFX_DN_DNMICIFX DN/DNME0(#1)
Download finished
99 % complete
H
= — )

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]<0>(#1) - [E=NE= )
b I10Device:  CIFX DN/DNM Device ID: 0 =
h Vendor: Hilscher GmbH Vendor ID: 283 BT

Nevigation Ares [=| - Bus Parameters
& Settings el
23 Driver
) Device Description:  CIFX_DN_DNM
netX Driver Bue —

Device Assignment

Firmware Download MAC ID:

Licensing i

3 Configuration Baud Rt
- O Error Handling 1

Server Parameters [T Auto Clear l

Process Data

Address Table

MAC 1D Table

Quick Connect Table

Master Settings
N
I

[ ok [ concel || eny I}][ Hep |
ik
0= Disconnected O Data set 7
25. Select [Configuration]-[MAC ID Tables] tab.
Enter [MAC ID] on the slave side.
Click <OK>.
N
' netDevice - Configuration CIFX_DN_DNM[CIFX DN/DNM]<0>(#1) - =i g
i I10Devie:  CIFXDN/DNM Device ID: 0 =
;l! Vendor: Hischer GmbH Vendor ID: 33 T

Device Assignment
Firmware Download
Licensing
24 Configuration

Bus Parameters
Server Parameters
Process Data
Address Table

= MAC ID Table
‘Quick Connect Table
Master Settings

Navigation Area = I MAC ID Table
3 Settings [ fetiate /| MRG0 I\ Device T Hame T Vendor
3 Driver [ i EJ/SGN TSERIES DevicsHet(Th (EPSH EPSGN TSERIES DsviceMstiThi} (EPSN SEIRD EPSON GORFORATION
netX Driver

ok N[ concel

sy | e

< Disconnected 0 pataset 7
U

26. Close the [Configuration] dialog box.

Fieldbus I/O Rev.24
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Setting on slave side

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

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

EPSOM TSERIES DeviceMet(TM) (EPSN100

Copy
Paste

Configuration... %
Measured Value...

Simulation...
Additional Functions 3
Delete

Symbolic Name...

b Netwo|

28. The [Configuration] dialog box appears.
29. Select the [Configuration]-[General] tabs.
30. Check the UCMM box and set Group according to the slave device you use.

Product code

| ’ netDevice - Configuration EPSON RCT00 DeviceNet Slave (EPSMO700.eds)[EPSOM RC700 DeviceMet Slave (EPSNO700.e..  — a x |
T 10 Device: EPSON RC700 DeviceNet Slave (EPSNO700.eds) Device ID: 7 =
— Wendor: SEIKO EPSON CORPORATION Wendor ID: 1009 DT |
|
Navigation Area Bl General settings :
{24 Configuration |
= MAC ID: i i
£4 Connectien i

B uchm: Groupd
Poll |
Changeofstate  gagmantation tmeout: 1700 ms |
Cyclic I
Bit-Strobe [ Verify device ID |
Parameter |
23 Device Description Vendor ID |
Device Device type [
EDS |
|
|

Revision

31. Select [Configuration]-[Connection]-[Poll] tab.
32. Enter the settings of the slave side and click <OK>.

Z3 Connection
=

Cyclic
Bit-Strobe
Parameter
4 Device Description
Device
EDS

Change of state

B netDevice - Configuration EPSON TSERIES DeviceNet{TM) (EPSN1001.eds)[EPSON TSERIES DeviceMet(TM) (EPSN1001.eds)]<1x> B S
W@nn  [ODevice:  EPSON TSERIES DeviceNet{TM) (EPSN1001.eds) Device ID: 10 =
—_ Vendor: SEIKO EPSON CORPORATION Vendor ID: 1009 PT
Navigation Area B Poll connection configuration =
{23 Configuration Consumption
General

Size:

Connection Path:

User Defined Consumption Data \

| 200424023003

Path description:

Praduction

Sige: 20 Bytes

m

Connection Path: User Defined Production Data /-

~ | 200424013003

Path description:

Timing
Production Inhibit Time: 0 ms
Expected Packet Rate: 200 ms

EDS default values

<I* Disconnacted 0 pata set
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33. Close the [Configuration] dialog box.

Fieldbus I/O Rev.24

Poll connection configuration

ltem

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
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Downloading to master board
34. Right-click [netDevice]-<CIFX DN_DNM> icon.

Select [Download].

Connect
Disconnect

Start Debug Mode
Download

Upload

Cut

Copy

Paste

Network Scan...

Configuration...
Measured Value...
Simulation...

Diagnosis...
Additional Functions

_ Delete

Symbolic Name...

By the above step, “Setting on master side” and “Setting on slave side” are

downloaded to the DeviceNet master board.

Diagnosis

35. Right-click [netDevice]-<CIFX DN_DNM> icon.
Select [Diagnosis...].

Connect

Disconnect
Start Debug Mode

Download
Upload
Cut

Copy
Paste

Network Scan...

Configuration...
Measured Value...
Simulation...

Diagnosis...
Additional Functions

— Delete

Symbolic Name...
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36. The [Diagnosis] dialog box appears.

Select [Diagnosis]-[General Diagnosis].

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

{2 Diagnosis

b 5
I netDevice - Diagnosis CIFX_DN_DNM[CIFX DN/DNM]<03(%1) =
‘ 10 Device: CIFX DN/DNM Device ID: 0 L
}! Vendar: Hilscher GmbH Vendor ID: 283 BT
Mavigation frea =) General Diagnosis

—  Device state Metwork state
- Master Diagosis 0 Communication 0 Operate
Bus Diagnosis @run U e
Station Diagnosis . Ready @ sop
Firmware Diagnosis @ Eror @ Offine
{3 Extended Diagnosis E .
Gonfiguration state
[0 RX_SYSTEM
[z DPM_COMO_SMBX i@ Configuration locked
(I3 DPM_COMO_RMBX (@ New configuration pending
'l
(13 TLR_TIMER i) Resetrequired
o can_DL @ BusoN
[Z] DEVNET_FAL b
(13 DEVNET_AP Communication error:
(3 MARSHALLER .
(1] PACKET_ROUTER AECEEE 1600 ms
0 ™ Iy Error count: ]
1% connected B Davica %
37. Close [Diagnosis] dialog box.
38. Select [File]-[Save].
B¢ SYCON.net - [Untitled.spj] *
File | View Device MNefwork
O New = |3
J & Qpen... T x
M Close
W Sve | Jamor
Save QS..I.’\? 1ES Den
Exit
39. The [Save As] dialog box appears.
Enter [File name] and click <Save>.
The setting changes are saved.
B save s X
Savein: | CIFX v| - = sl R
* MName . Date modified Type Size
Qutdated versions 772272019 316 PM File folder
Quick access
Desktop
m
Libraries
This PC
Ne"cwmk
File name: V| | Save
Save as type: Projekt file *.spi) ~ Cancel

Fieldbus I/O Rev.24
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Exporting the configuration file (.csv) for RC+

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

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

= CnCnn TECDTEE

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

B NETX 500 DN/DNM

B NHST-T100-DN/DNM

Disconnect

Start Debug Mode

Download
NI 100XX-DN/DNM

Upload L !

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

ndor:  Hischer GmbH
Paste rsion:  V1.1100.5.5605

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

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

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

Setpoint Value...
Symbolic Name...

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

XML...

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

Save As x
g

Savein: [ || CIFX Y| @2 @

Date modified Type Size

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

Desktop

™
Libraries

|

This PC

¢

Metwork

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

Save as type CSV Files (*.csv) o

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

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

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

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

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

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

3.  When the following message displays, click the [OK] button.

Epson RC+ X

o Option was successfully enabled.

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

System Configuration ? X

= Startup Fieldbuz Master General

- Contraller Close

- Gieneral

- Configuration

-.Preferences

S Fildus oo
-Drive Units

- Robots
Tnputs / Qutputs Nene
[e38 Fieldbus Master
[+ Fieldbuz Slave 10

-Remote Gontrol
R5232

TP A TP Total Input Bytes: 0

Fl- SECUF ity

H- Vision Total Output Bytes

o-E-E

-5

[

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 I/O

System Configuration 7

X

Startup Figldbus Master General -
£-Controller

i General

e Gonfiguration

references Apply

Drive Units Bestore

Robots .

& Truts / Outpts Boxd e I |

: -Fieldbus Master

-Fieldbus Slave Update Interval: -IU | ms
mote Control
R5232

w- TGP £ TP Total Input Bvtes: 0
[ Security
- Wisian Total Output Bytes(l

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
« v » ThisPC » Documents » CIFX » v & Search CIFX yel
Organize v Mew folder - T @

~
[ This PC Ca MName Date modified Type 5
¥ 3D Objects DeviceMet File folder
[ Desktop EtherNetlP File folder
) Documents || DeviceNet.csv CSV File
¥ Downioad [ EtherNetlP.csv C5V File
ownloads
J’! Music
&=/ Pictures
B videos
i Win10:x64 EN ()
- Win10x64 JP (D:)
- Win10x64 CS (E:)
- Win10x64CT(F) B
File name: |De\.ricENEt.(s\.f v| Hilscher Config File (*.csv) ~

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

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

Click Apply to use the new configuration.

ok ]

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

System Configuration 7 X
- Startup Fieldbus Master General o
[=-Contraller ose

- General
- onfiguration
- Preferences Anply
S Pkt Ty
[#- Drive Units Bestore

[+ Robots: )

-Fieldbuz Master

ieldbuz Slave Update Interval: “ ms

[+- Remote Gontrol
=-R35232

- ToP £ 1P Total Input Bytes: 20
[-Security
[#-Yigion Total Output Bytes 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 <Close>.
The following dialog box appears.
The Robot Controller automatically starts rebooting.
EPSON RG+ 7.0

Rebooting Gontroller
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2.1.5 Installing DeviceNet Slave Board

Appearance

D “—DeviceNet Connector

—Configure Switch OO MS LED: Module status display

#+ Status Display LED (> QCZD NS LED : Network status display

|

The Fieldbus slave board is configured as follows at shipment.

Board Appearance Configuration
CN3 DSW2 DSW1 JMP1
—~Emo| SWi1
o M-:.Z SW2 IRQ5 |0 O|JP1
i —~Ermg SW1 v | SW3 IRQ7 |0 ©|JP2 &
=2 o | SW2 ~Emm | SW4 IRQ10[0 ©|JP3
EREN Y CECE |SW3 omCm | SW5 IRQ11|0 O|JP4 =
& ~E | SW4 ol | SW6 IRQ15|0 O |JP5
3 ~ECmm | SW7 12
Sw8
JMP1 i
All Open All ON Fixed as above All Open

(it gy

DSW1 DSW2
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DeviceNet Communication Specifications

ltem

Specification

Name

DeviceNet slave board

Supported Connection

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

message connection, DeviceNet communication protocol

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

Cable

S-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 o o
Blinking | Communication time out Error
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Setting Configure Switch

/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

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. Setthe 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 swd w5 w6 w7 sw8
(MSB) (LSB)
0 OFF OFF OFF OFF OFF OFF
1 OFF OFF OFF OFF OFF ON
2 OFF OFF OFF OFF ON OFF
3 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.

Fieldbus I/O Rev.24
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Installing a Board

/N

WARNING

® 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.

74

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

Reference manuals:
RC700 Series Maintenance MANUAL 7.1 Option Board
RCY0 Series Maintenance MANUAL 7.1 Option Board

When using RC700-D and RC700-E, please contact the supplier of your region.

Confirmation with EPSON RC+ 7.0

When the DeviceNet slave board is installed to the Controller, it is recognized automatically.
Confirm whether EPSON RC+ 7.0 has recognized the DeviceNet slave board using the
following procedure.

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

box.

L System Configuration E|§|
Statup Inputs / Outputs m
SPEL Cortroller Board _
ive Units

b - Type Installed Inputs Outputs
Fieldbus 5lave [ Standard Yes | <
Rermote Contial Extended Board 1 es 64 - 95 B4 -95
R5232 2 Extended Board 2 No
TCP /IR ( ) Extended Board 3 Mo
Corveyar Encaders Extended Board 4 Mo
Security Fieldbus Slave eg B12- 767 512 - 7E7
Wision Fieldbug baster Mo

RN
\,\7(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].

I System Configuration E|E|
Startup Fieldbus 1/0 Slave
SPEL Controller Board
Drrive Units
Rabats Fieldbus Type: DeviceMet
(= Inputs / Outputs

= Fieldbusz Slave Fieldbus Slave ID: B3
Remate Contral 7 Baud Rate: 500 Kbps
R5232
TCR/IP (4 Input Bytes: 32 ~

Conveyar Encaders Dutput Bytes: 3z F
Security %
Wizion

®)
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5. Confirm that the following items are displayed.

Fieldbus Type : DeviceNet

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

Output Bytes : 32 (default setting)

6. Click <Close>.

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

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

I System Configuration

Figldbus /0 Slave

SPEL Controller Board

Drive Uit
Finhots Fieldbus Type: DeviceMet
= Inputs ¢/ Outputs
= Fieldbus Slave Fislobus Slave ID: 53
Gl
Fiemate Control 7 Baud Rate: 500 Kbps
R5232
TCR /P Input Bytes: a2 L
Conve..yor Encoders Dutput Bytas: 22 3
Security
Vision

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

I System Configuration

Fieldbus 1/0 Slave

Startup -
SPEL Controller Board __ose

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

& Fieldbus Slave Fieldbus Slave ID: 63
[#- Riemaote Control Baud Rate: 500 Kbps
+ R5232 ]
& TCP /1P Input Bytes: 20 v

Conveyor Encoders Output Bytes: [20 v

[+ Security
[ Wigion

n

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

box.

I System Configuration

creL
SPEL Controller Board
Drrivve Lnits
Hobots = Type Installed Inputs Outputs
(=1 Inputs / Outputs | -

eldbus Slave f Standard H
Remale Control Extended Board 1 Yes E4-35 B4 -95
RS232 Extended Board 2 Mo
TCR AP Extended Board 3 Mo

Coreeeyor Encoders Extended Board 4 Mo
Securiy l Figldbus Slave Tes 512 - 77 512 - 7E7
Wision Fieldbus Master Mo

Inputs / Dutputs

7. Select [Inputs / Outputs].

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

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

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

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

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

Use the window below to change the input/output size of the slave information
registered in the Fieldbus master device by the applicomlO Console application.
[007] - EPSON RG620 DeviceNet Slave El

General Configuration ] EDS Information Connection Configuration IOnIine Farameters ]
v Folling [7 Chanege Of State

Input Size {0 - 265} : —] Bytes

Input Size @ - 2551 : 20— Bytes

Output Size 0 - 2650 : |20 E Bytes Output Size 0 - 265 3 Bytes
Poll Pate :  |Every scan = Heartbeat Rate (48 - 30000} : — m=
[~ Strobe [~ Cuwclic

Ihput Size 0 - 256) : 3 Bytes
Output Size 0 - 268): —] Bytes
Send Rate (48 - 300003 : — ms

Thput Size @ - 8): 3 Bytes

EDS Default Values
Walues from Device

Name :
Description :

Mext >3 Help
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Electronic Information File (EDS file)

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

\EpsonRC70\Fieldbus\DeviceNet
Compatible list of EDS file

Controller File name
RC700 series EPSN0700.eds
RC90 series EPSNO0501.eds
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2.1.6 Installing DeviceNet Slave Module

m Make sure that the power is turned OFF before installing/removing any modules
A or connecting/disconnecting any cables. Working with the power ON is
WARNING extremely hazardous and may result in electrical shock and/or malfunction of
equipment.
m Pay attention to the followings in order to prevent the the DeviceNet connecter
from coming off.
A 1. Use the connectors attached to the module.
2. Insert the connectors all the way seated.
CAUTION 3. Fix the cables at proper positions in order not to put a load on the
connectors.
Appearance
NS LED
\
[ d B
= e e e I 1=
g @ @@
1 5
DeviceNet Communication Specifications
Item Specification
Name DeviceNet slave module
Supported Connection | I/0 messaging connection (Polling), UCMM, Explicit
message connection, DeviceNet communication protocol
Baud Rates 125k /250 k /500 k (bps)
Transfer Distance Max. )
Total Drop Line
Baud Rates | Network | Drop Length
Length
Length
500 k (bps) | 100 m 6 m or under | 39 m or under
250 k (bps) | 250 m * 6 m or under | 78 m or under
125 k (bps) | 500 m * 6 m orunder | 156 m or under
Cable 5-wire cable dedicated to DeviceNet
(2 wires for signal, 2 wires for power supply, 1 shield wire)
Communications )
24 VDC (supplied from a connector)
Power Supply Voltage
Communication
Power Supply Current | Maximum 30 mA
Consumption
Mode Slave
Interface 1 DeviceNet port
Max. Input data size 2048 bits (256 bytes)
Max. Output data size | 2048 bits (256 bytes)
* When Thin cable is used for trunk line, the maximum network length is 100 m.
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LED Description

LED state represents the status of the fieldbus module.

NS: Network Status LED

LED State

Description

Off

Not online / No network power

Green

On-line, one or more connections are established

Flashing Green
(1 Hz)

On-line, no connections established

Red

Critical link failure, fatal event

Flashing Red
(1 Hz)

One or more connections timed-out

Alternating
Red/ Green

Executing self test

MS: Module Status LED

LED State

Description

Off

Not operating

Green

Operating in normal condition

Flashing Green
(1 Hz)

Missing, incorrect or incomplete configuration, device needs
commissioning.

Red

Unrecoverable Fault(s)

Flashing Red
(1 Hz)

Recoverable Fault(s)

Alternating
Red/ Green

Executing self test

Setting Configure Switch

The DeviceNet slave module requires no configurations.

All the DeviceNet communication configurations are set by the development software

(EPSON RC+ 7.0).

Wiring

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

for wiring.

Terminal name for each pin

Terminal Number Terminal Name Description
1 Na 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

Positive bus supply voltage

+ .
v (DeviceNet bus power)

NOTE

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

Install terminating resistors at both ends of the network.

Fieldbus I/O Rev.24
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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.

80

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

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

T-B series MAINTENANCE MANUAL 14.5 Fieldbus 1/0
VT series MAINTENANCE MANUAL 18.7 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 module using the following procedure.

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

L System Configuration

Inputs / Outputs

SPEL Cortroller Board

Drive Uriits

— Type Installed Inputs Outputs
Inputs / Outputs | |
Fieldbus Slave% Standard 0-23
Remate Contral Extended Board 1 Yes 64 - 95 B4 -95
R5232 Extended Board 2 No
TCP /IR (2) Extended Board 3 Mo
Corveyar Encaders Extended Board 4 Mo
Security Iﬂdbus Slave es B12- 767 512767 |
Vision Fieldbus taster 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 { s ﬁ
Fieldbus [0 Slave
Goe)
=} Controller
Ganeral
~Configuration
Preferences Fialdbus Type Device Net
~Simulator
[ Drive Units MNode Address: 1 -
= Rolats
! Robot 1 Baud Rate 250 Khpe v
= Inputs / Outputs
32
Fieldbus Master Input Bytes: h
) Fieldbus Slawve ik B a2 -

[+ Remote Cuntg 7 %

[# R5232

[ TCP /1P (5)
[+ Security (4)

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

Fieldbus Type : DeviceNet

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

Output Bytes : 32 (default setting)

6. Click <Close>.

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

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

box.
2. Select [Inputs / Outputs]-[Fieldbus Slave]-[General].
3
[ System Configuration 2 " E
Startup Fieldbus 1/ 0 Slave —
= Controller __
~General
Canfiguration
-.Preferences Fialdbus Type DeviceNet
Simulator
Drive Units Mode Address 1 -
[=-Rokots
! i Rokot 1 Beud Rate 260 Khps  w
= Inpute / Outputs )
Fieldbus Mastzr Input Biytes 32 A
(= Fieldbus 5 eve a2
W= e ral Output Bytes: -
Remote Control
+R5232
TCR/IP
H Security
[ Wision

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

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

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

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

EPSON RG+ 7.0

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

I System Configuration

SPEL Cantraller Baard

Drrivve Lnits

Robots

(=1 Inputs / Outputs |
Fieldbus Slave

Type Installed Inputs Outputs

F Standard

Remale Control Extended Board 1 Yes E4-35 B4 -95
RS232 Extended Board 2 Mo
TCR AP Extended Board 3 Mo

Conveyor Encoders Extended Board 4 Mo
Security | Fisldbus Slave Yes 512767 612767 ||
Wision Fieldbus Master Ma

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>.

When you change the input/output size of DeviceNet slave module, you need to change

the input/output size of the slave information registered in the Fieldbus master device.

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

[007] - EPSOMN RG620 DeviceNet Slave 3
General Gonfiguration ] EDS Information Gonnection Gonfiguration IOnIlne 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 - 265 3 Bytes

EDS Default Values Send Rate (48 - 30000} : 3 ms
Walues from Device

MName :
Description :

| Hem» | Hep | oK | Gancel

Electronic Information File (EDS file)

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

\EpsonRC70\Fieldbus\DeviceNet
Compatible list of EDS file

Controller File name
T/VT series EPSN1001.eds
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2.2 PROFIBUS-DP

/N

WARNING

W 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.

2.2.1 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

Resistor ON / \ / \ Terminating
| Slave | | Slave | | Slave | | Slave | | Slave | /ResistorON

Terminating g 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.

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

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

compliant), and Siemens hybrid connector are available.

Pin assignment (9-pin D-Sub)

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

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

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

Protective Ground Protective Ground

PROFIBUS cables are produced by a variety of manufacturers.
For details of the PROFIBUS cables, see PROFIBUS International’s website
(http://www.profibus.com/).

Terminating Resistor

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

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

VP (6)
390 O

DatalineB__{ eyp/mxo-P (3)

220 Q)

RxD/TxD-N (8)
390 O

DGND (5)

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.

Woodhead MA9DO00-32)

(Example:

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

M12 connector are also available.

Fieldbus I/O Rev.24
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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.

500 kbps

[sw] swiy 8jpAD sng
|

» Number of Slaves

2 Ty} 20 130

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

b= Master 1

I

Master 2 Master 3 [~

l Master-slave communication

Slave Slave Slave Slave Slave Slave Slave

Fieldbus I/0O Rev.24
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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.

M Be careful not to injure your hands or fingers on any sharp blades or tools used

f’i to modify the cable.

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

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

underneath. R
SRR
KOOI,

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

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

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

TRRIZZR,
R

KR

QR

RRHRRX

KRG XXX

QRRRRRN

2002640 %!

4. Insert the signal wires into the terminal block on the connector and secure the signal

figure.

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

Appearance

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

P

CU-DPIO

4-pin Terminal

O<_ Watchdog Port >

(Do not use this port.)

Jumper Pin for Board Address Setting

OO€— status Display LED (2) —> P
E PROFIBUS-DP Port —> \
coc1cC2
amml P!
004 LED(2) —> Buif
(Unused) ON
[ RJ45 Connector —>
(Unused)
| [
Specifications
ltem 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.

88
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Modes

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

Master Mode

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

2) operates network configurations, network maintenance, and diagnosis.
PROFIBUS DP master can control up to 126 stations (max. 128 bytes) in one network.

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

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

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

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

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

Before installing the PROFIBUS-DP master board manufactured by molex to the PC with
EPSON RC+ 7.0 installed, you must install the applicomIO Console application and drivers
according to the type of board you are using.

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

2. The following dialog box appears. Select “Run setup.exe”.
=1 AutoPlay [E=B(E=R =<=

DVD RW Drive (D)
applicomIO_V4.2

[] Always do this for software and games:

Install or run program from your media

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

General options

Open folder to view files
‘ using Windows Explorer

View more AutoPlay options in Control Panel

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

molex
Summary one company 5 a world of innovation

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

Acrobat Reader

— BradCommunications™ is a trademark of Molex, Inc.
T Copyright © 2010 Molex, Integrated Products Division. All rights reserved
EX All ather products or trademarks are the property of thelr respective owners

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

» |nSta||ati0n one company » a world of innovation

% applicomlO®

Tor the following 32 and B4-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

BradCommunicati a trademark of Molex, Inc.
— .,
IT» Copyright @ Molex, Int Products Division. All rights reserved.
EX All other products or trademar the property of their respective owners
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If the Microsoft. NET Framework 4.0 is not installed, following dialog box appears.

Click <Install>.

applicomlO - InstallShield Wizard

4
to begin installing these requirements.

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

Status  Requirement
Pending Microsoft .NET Framework 4.0 Full

[ st

]” Cancel

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

InstallShield Wizard for applicomIO] dialog box appears

Click <Next>.

ﬁ applicomlO - InstallShield Wizard

=)

applicoml0

computer. To continue, dick MNext.

international treaties.

Welcome to the InstallShield Wizard for

The Installshield(R) Wizard will install applicomIO on your

WARNING: This program is protected by copyright law and

i

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

<Next>.

‘ﬁ applicomlO - InstallShield Wizard

License Agreement

Please read the fallowing license agreement carefully.

]

Software License Agreement

Please review the following terms and conditions
carefully before imnstallation. By installing this

conditions.

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

I g S g o

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

Instalishield /\J\

package, you indicate your acceptance of such terms and

1 aceent the terms in the license agreement;

< B3 [ Next > ] [ Cancel

91



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

Enter the User Name and Organization.
r*@ applicomlQ - InstallShield Wizard

==

Customer Information

Flease enter your information.

I

User Mame:

Organization:

L <
-
o

Installshield

[ < 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 Mext to install to this folder, or click Change to install to a different
folder.

D Install applicomIO to:
C:¥Program Files (%86 )¥BradCommunications¥applicomI0¥4.2¥

InstallShield

=)

[ <2

Next >

I‘ [ Cancel l

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

Click <Install>.

jﬁ applicomlO - 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 Ba
exit the wizard.

Installshield

ck. Click Cancel to

i Cancel
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11.

12.

13.

Fieldbus I/O Rev.24

Installation of applicomlIO Console application starts.

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

appears.
Click<Finish>.

Dl ~
18! applicomlO - InstallShield Wizard ()

InstallShield Wizard Completed

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

< Ba Finish Cancel

%

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

ﬁ applicomlO Installer Information

-

A% Youmust restart your system for the configuration
w changes made to applicomlO to take effect. Click Yes
to restart now or Mo if you plan to restart later,

b

Refer to the next section Installing a Board and install the PROFIBUS-DP master

board manufactured by molex.
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Installing a Board

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

f B Make sure that the power is turned OFF before installing/removing any boards or
hazardous and may result in electrical shock and/or malfunction of equipment.

WARNING

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\applicomIO\4.1

d

conzoleioexe

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

a applicomIOR console

File Description Toolz 2

8 {0l B 2|

b DDE zerver parameters (PGODEY
:2 DAServer parameters
:& QPG server parameters

2|8 Bls|s
| -0 Mot available
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7. The [Add New Board] dialog box appears.
Confirm that “PCU-DP2I0O” is displayed in [Board to Add]-[Board Type] and click
<OK>.

Add Mew Board “

Board
Bo Informations
Board Ty PCL-DP2I0 ° A PCU-DP2I0 board comectly detected.

Description 1 Profibus channel 12 Mb

Press Ok to add this one in your configuration.

PC104/15A Board Parameters
DPRAM Base Address : D4000

Please 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

Board 1 ]
Board to Add Infor mations
Board Type : ABSENT Mo board 1 was detected.
Description :

Press the “Diagnostic and Manual Configuration” button to have more
infarmation ar ta manually configure this ane.

PC104/15A Board Parameters

DPRAM Baze Address :

T OEERRETIE A MARUAT

Ok | Cancel | Help |

NOTE  When a PCI interface board is not detected or a similar problem occurs, refer to the
followings to disable the PCI Express Native setting.

4. Troubleshooting
4.6 Disabling the PCI Express Native Setting

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

8-1  Close the applicomlO Console application.
When closing the applicomlIO Console application, the following message
box appears. Click <Yes>.

applicomlO& Console

‘:/I Save modificatiqns ?

~
Mo Cancel

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

applicomIOR Gonzole

.
1 ) *fou have to restart the PG in order to your new configuration takes effect on the applicomlOy driver.

8-3  Reboot the Windows.

9. After the PC is rebooted, refer to the next section Master Mode and continue the step.
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Master Mode

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

the PROFIBUS-DP network.

Start the “applicomIO Console” application.

& applicoml0 2.4

File Edit Wew Favorites Tools Help

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

o=

X
w

Address |3 Di\Documents and Settings)all UsersiDeskboplapplicomIo 240

v

Go

— A I Console

File and Folder Tasks ' Tools Shorkeut
1 ZKE

(=) Make a new Folder

&8 Publish this folder to = Help Initialization
the Web Shortout Shorkout
led Share this Folder b [ 2KE
‘= Quick Start with applicomIC "l"E Wersion Information
solution Shortcut
Adobe Shorbout ZKB

Other Places

£

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

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

a applicomIOR console

File Description Library Metwork Protocol Tools Rems 7

EB&X

H 8| ®=0[oc ¢ 8| BlE = %
= |5 s PROFIBUS Master - Station: 000 - 96 kbit/s
Ty &

[Mone] Local DP Slave

= E? Description (GONFIGOT) ~
= Boards configuration (4)
= Eoard PCI-DPT

= a Equipment Awailable ~
+ ﬁ applicom international B
+ a Brad Harrizon
+ 8 SENO E 5PORRTION

w8 saT

| 5 Enuipment Library Fﬁ Metwork Detection

|

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

() [ |

B Output Message View

Ready Configured boards state

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

Click <Next>.

GSD

This Wizard allows you to add G5D files.

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

Select the Location of the GSD File(s) :

O Add Fileks)
| ® 4dd all the GSD from = Directory |

Directary or File Name :

| E:\Fieldbus_for RC7.0NPROFIBUS

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

(10)
U

| <Back [ Net> || cancel | [ Heb

9. Click <Browse>.

10. Click <Next>.
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11.

File Name

Status Device Name Revision Manufac|

) EPSBODSE gsd Replaced EPSON RCS0 PROFIBUS-DP Slave  Ver20  SEIKO E
) EPSNOEDEgsd Replaced EPSOMN RC700 PROFIBUS-DP Slave Ver.1.0  SEIKOD E

£ >

n Next button to perform actions describegin the status column. Miew Selected File

Plames of "Renamed" files can be modified by pressing F2 key. Click then

—_
| <Beck |

12. Click <Next>.

The following dialog box appears. Confirm the retrieved device information.

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

GSD

Click on Finish to add the GSD

| <Back [ Fnsh || Cancel | | Heb
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14. Configure the PROFIBUS-DP master.
Select “Protocol” and then select [Description]-[Properties] from the applicomIOR
console menu.

Tools ltems 7

i1l | Protocol (Profibus): P
QPC server parameters

83 BRes

rofibus, Master/Slave A\?

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

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

Fieldbus I/O Rev.24

Ghannel Properties

File | Description Library Network Protocol
(=] mgddBoard Ins II 2 AR =5 = 29
= & Delete Board e =7 Profibus, Master -Station: 001 - 9.6 kbits/s
g B Copy Ctil+C L..[E° [Mone] Local DP Slave
E Paste Ctrl+V ﬁi
=-

3

—Awailable Protocols

| Protacal

| Manufacturer A"\
Mo

Frofibug-DP

M

[ o |

Cancel I

File Description

Library MNetwork

Items T

Protocol Tools

H &z =20 OC

Lollapse/Expand

= A Duplicate

Bmm BE G

a Delete

Del

=B Description (Config01)
Bg Boards configuration

. 5HP Board 1: PCU-DP2IO

..... A
OPC server parameters

e

Export ltem(s)
Import ltem(s)

Properties

4 Start Console Diagnostic
. Stop Console Diagnostic

|2 = 22|

£l

i Options..

08 Bsw

Configuration

Diagnostic

Ctrl+D libus, Master -Station: 001 - 9.6 kbits/s
Mone] Local DP Slave
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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 Corfiguration | TTR Corfiguration

Name Value  Unit
gl E5uid Rate 96  kbits/s
= T5 : Profibus Address of this Station 1

= HS5A : Highest Station Address 126

Parameter
Description :

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

|gK ||Qancel||ﬂeln

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

File Description Library MNetwork Protocol Tools ltems 7

FEEREEY - |8 B3 23 = 29|

= | &4 Profibus, Master -Station: 001 - 9.6 kbits/s
By B g “..[F® [None] Local DP Slave

=B Description (Configh1)

Eg Boards configuration

. &89 Board 1: PCU-DP2I0

Pl Protocal (Profibus): Profibus, Master/Slave
:3 OPC server parameters

(19)

ol %% =

L
| Read Network Configuration i

(18)

1

_E Equipment Llhfaf}'l m Metwork Detection ||

Secanning network....
Scanning netwonc complete

n Output Mezsage WView |

Show or hide the taolbar | Configured boards state : - [LEA) M

19. Click the <Read Network Configuration>.

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

o 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 Configuration | TTR Corfiguration

Name Value  Unit
Ll Baud Rate 96 kbits/s
= TS : 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.

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

information on the Fieldbus.

@

Scanning network. ..

LCancel

23. The list of detected devices is displayed in the [Network Detection] panel.

Fieldbus I/O Rev.24

File Description Library Metwork Protocel Tools [tems 2

H s % =0 009

H BB 0 = 29

= | 5 Profibus, Master -Station: 001 - 19.2 kbits/s
i Ee [Mone] Local DP Slave
Hy B2 &

E"w Description (Config1)

E,% Boards configuration

. &H9 Board : PCU-DP2ID

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

OB S

Station: 002 Dp:0xDel& p
Station: 004 Dp:0x061a

Station: 005 Dp:0xD61d

' E3 Eauipment Libraw| W Metwork Detection
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24. Select a device you want to register as slave.

25.
26.

File Description Library MNetwork Protocol Tools

ltems 2

H & % =0 0D0%

H BB +H =

2 2

2y B H
E‘W Description (Configll)
EI& Boards configuration
Em Beoard 1:  PCU-DP2IO
H i..i]" Protocol (Profibus): Profibus, Master/Slave

;Q QPCs arameters
e

W 2 [s]ls »

=] station: 002
tation: 004 Dp:(elbTa
] Station: 005 Dp:leD61d

B3 Eauipmer Libraw| W8 Network Detection

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

Click <Insert in Configuration>.

The following dialog box appears.

[002] ~IEPSON RC700 PROFIBUS-DP Slave

\
General Configuration |GSD Infarmation | Mudulti/\ \ymtiunl

Scanning network... ~
Scanning network complete
v
B Output Message Yiew |
Ready | Configured boards state : 1 s |m

The device name is displayed in the title of the dialo§ box.

Ide ntification

Equipment ooz -
] Link
Station ooz >
Parameters
Watchdog Control (0-255) 50 x 100 ms

Data Format :

Big Endian (Motorola) ¥

Description

E‘ Active

<< Pravious | I Mext »> I Help I I

I 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 &J

‘Gener'a\ Configuration | GsD Infm’matinn” Maodules Configuration ||

Informations

Input Size (0-244) 32 Bytes Module Count (1%4 4

Qutput Size (0-244) 32 Bytes

Data Size (1-488) : &4 Bytes

Awvailable Module(s) Input Output Configuration &

b1 Byte In 1 0 El

%2 Bytes In 2 0 11 Add
%3 Bytes In 3 0 12 =

924 Bytes In 4 0 13

GE mao T = A

Configured Module(s) Input Output Configuration —
4216 Biytes Out o 16 oF -

9216 Bytes Out 0 16 2F Move Up
16 Bytes In 160 1F

16 Bytes In 16 0 1F love Down
<< Previous Help ] [ 0K ] 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>.
] applicomIOR console gi

File Description Library Network Protocol Tools Items ?
s E[v|pg = peo @@E? |

_ - # PROFIBUS Master - Station: D00 - 12 Mbit/s
My 2R K V\) @ [002] Station: 002 EPSON RC700 PROFIBUS-DP Slave

[None] Local DP Slave

=B Description (CONFIGO01)

=] Board 1: PCI-DPIO
A" Protacol (Profibus): Profibus,
+& OPC server parameters
< 1 ]| 3

B sH
=@l Network Detection
&) Station :2 1d :0x0E06

| 53 Equipment lelary| W Metwork Detection

Scanning network. -
Scanning network complete

D Output Message View

MH eady

LW

The [Diagnostic Board] dialog box is displayed.

% Diagnostic Board : 1

Diagnostic ?

Plw 2

{4 Channel 0 : PROFIBUS
B slave N2 —DP
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If it cannot communicate with the slave device, the following dialog box appears.

Connections Parameters for the Fieldbus master board and information of the slave
device may not be matched.

Diagnostic ?

Pl 2

[ Channel I : PROFIBUS

B ] siave vz -0

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 gi
| File Description Library Network Protocol Tools Trems 2
f 3B =% &= PEO @O | A
=——————————————— |- & PROFIBUS Master - Station: 000 - 12 Mbit/s
o &P [ =] [002] Station: 002 EDSON BCZ00 DROETRLIC D Clave

=B Description (CONFIG01) E [None] Local DP Sl ==
B Delete Supp '

-2 Boards configuration
! .E Properties Space

=] Board 1: PCI-DPIO
b, A" Protocol (Profibus): Profibus,

+% OPC server parameters

< 1 | 3

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

£ Equipment Library | @ Network Detection

Scanning network... -
Scanning network complete

B Output Message View

Fieady F boz AA
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30.

NOTE

The property information of selected slave device is displayed.

[002] - EPSON RC700 PROFIBUS-DP Slave
General Configuration ‘GSD Informatian | Modules Cnnfigumtinnl
Ide ntification
Equipment : ooz -
[¥] Link. V] Active
Station ooz n
Parameters
Watchdog Gontral (0-255) 50 x 100 ms
Data Format Big Endian (Motorols)  +
Description
-
<< Previous [ MNext »» ] I Help I [ Ok l I Cancel

Select the [Connection Configuration] tab.

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 Madule Count (1-4) 4
Output Size (0-244) : 32 Bytes
Data Size (1-488) 64 Bytes
Awailable Modulels) Input Output Gonfiguration =
k41 Byte In 0 El
%2 Bytes In 2 0 " Add
%3 Bytes In 3 ol 12
%24 Bytes In 4 0 13
LSRN N N e ~ i
Configured Module(s) Input Output Configuration Remove
916 Bytes Out ol 16 2F
9216 Bytes Out 0 16 2F WMove Up
%16 Bytes In 16 0 1F
%216 Bytes In 160 1F Mave Down
<< Previous [ MNext »» ] I Help I [ 0K J I Cancel I

Select [File]-[Download in Flash] from the applicomIOR console menu. Register the
configuration to the Fieldbus master board.
£l applicomlO® console = =

File Description Library MNetwork Protocol Tools ltems 2

Lonfiguration Manager... ? g a2 E 2
Save Ctrl+S Profibus, Master -Station: 001 - 19.2 kbits/s

Y pr— [002] Station: 002 EPSOMN RCT00 PROFIBUS-DP Slave
Li [E°® [Nene] Local DP Slave

3 .
?- Download Firmware...

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

Eraze Flash Memories

Export 4
Import 4
Preferences 3

Exit
1= T
| B Station: 004 Dp:0x061a

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 Metwork Protocol Tools [tems 2
UenrEoDOe 8 83 +8 - 29

=-#) Profibus, Master -Station: 001 - 19.2 kbits/s
8=l [002] Station: 002 EPSON RC700 PROFIBUS-DP Slave
E H
m W =B w i..[#° [None] Local DP Slave

- B8 Description (Configd1)
=8 g Boards configuration
B8 Board 1. PCU-DPZIO
ﬁ:’f' Protocol (Profibus): Profibus, Master/Slave
:Q OPC server parameters

R sw 2

B--m Metwaork
Station: 002 Dp:CDelf
Station: 004 Dp:Cx061a

52 Equipment Library | 5 Netwark Detection

Secanning network...
Scanning network complete

B Dutput Message Yiew |

Configured boards state

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

32. Close the “applicomlIO console” application.

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

NOTE  If the fieldbus master board is not recognized in Windows 8 or Windows 10, refer to

the following section and disable the fast startup function.
4. Troubleshooting

4.4 How to Disable Fast Startup in Windows 10
4.5 How to Disable Fast Startup in Windows § or 8.1
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EPSON RC+7.0 Configuration

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

1.
2.

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

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

When the following message displays, click the [OK] button.

Epson RC+ x

o Option was successfully enabled.

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

System Configuration ? x

o Startup Fieldbus Master General

=-Contraller

- General

- Gonfiguration

Freferences
- Simulator Fieldbus Type: | EEE v
- Drive Units
- Fobots
None

E-Thputs / Outputs
= Fieldbuz _Mast
TGeera 0

[ Remate Gontrol Total Ihput Bytes: 0
[-R5282
TGP /TP Total Output Bytes0
[#-Part Feeders
H- Security

H- Wizion

Close

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 4 X

& Startup Fieldbus Maszter General

- Contraller

- General

- Gonfiguration
Preferences ad

Simulator | Fieldhus Type: | PROFIBUS-DP "‘l

[+- Drive Units

[+- Fobots .

=-lhputs £ Qutputs | Board Type: | Molex = ‘ |

- Fieldbus Master

Close

Bestore

| Update Interva|:| 10 | oms |

H aves
- Fieldbuz Slave
[+ Remate Gontrol Total Input Bytes: 32
R5282
- TGP £ IP Total Qutput Bytes 32
- Part Feeders
/- Security
H- Vizion
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10.
11.

12.

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)

Click <Close>. The following dialog box appears.

The Robot Controller automatically starts rebooting.

EPSON RG+ 7.0

Rebootine Gontroller

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

box.

System Configuration

[F-Startup

(= Contraller

- General

- Gonfiguration
- Preferences
- Simulator

e Units

(10)

- Fieldbus Slave
[+ Remote Gontral
[-R3252
@-TCP A IP
[+ Part Feeders
[+ Security

i Vigion

Thputz / Outputs
Type Installed Inputs Outputs
Drive Unit 1 Mo
rive Unit 1 R-1/0 Mo
E Extended Board 1 Mo
Extended Board 2 Mo
Extended Board 3 Mo
Extended Board 4 Mo
Euromap 67 Boas= Mo
Euwromap 67 Boar= Mo
Drive Unit 2 Mo
Drive Unit 2 R-1/0 Mo
Drive Unit 3 Mo
Drive Unit 3 R-1/0 Mo
Fieldous Slave ‘fes 612 - 767 612 - 767
| Fieldbus Master Yes

”~

G144 - 6300 6144 - 6399|
v

T x

Gloze

(1)

Select [Inputs / Outputs].

Confirm that the following are displayed in “Fieldbus Master”.

Installed
Inputs
Outputs

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

Select [Fieldbus Master]-[General].

System Configuration

- Startup

[=-Contraller
Gieneral

- Gonfiguration

- Preferences
Simulator

- Drive Units

- Robots

-Inputs £ Outputs

b o

[T-E-E

- Remate Gontrol
-R5232

TGP S IP

-Part Feeders

[#]- Security

[+- Vizion

w-E-E

-

Figldbus Master General

e

Fieldbus Type: | PROFIBUS-DP w

Board Type:

Molex ~

Update Interval: ms

Total hput Bytes: 32

Total Output Bytes 32

-

(13)

Glose

Bpply

Bestare

13. Confirm that the following are displayed.
Total Input Bytes

Fieldbus I/O Rev.24

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

109



2. Installation

110

L System Configuration

Startup
= Gantroller
General
Configuration
Freferences
Simulator
Robots
= hputs ¢ Quiputs
= Fieldbus Master

Remate Contral
Ri5232
TGP A TP
Gonveyor Encoders
Force Sensing
Security
Vision

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

Figldbus Master Slaves

10 |nput Bytes Spel Inputs
51

4 — G400-6463

(14) \/Q(']S)

Output Bytes

[ System Gonfiguration

Startup
= CGontroller
General
Configuration
Preferences
Sirmulatar
Robotz
= Inputs & Qutputs
=) Fieldbus Master
General
Slaves
Remote Control
R5232
TGP /TP
Conveyor Encoders
Force Sensing
Security
Vizion

Figldbus Mazter Slaves

&1 Output Bytes Spel Inputs Spel Outputs

64006431

4 G400-6463

(15)

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)

15. Confirm that the following information the master controls is displayed.
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2.2.4 Installing PROFIBUS-DP Slave Board

Appearance
%

+—— PROFIBUS-DP Connector

WY3L  snNgIH0¥d

+— Terminator Switch

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

Status Display LED T

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

3NIN440  SSIWaaY

FICNIE]

aNm440 OO yowys
anino OO

The Fieldbus slave board is configured as follows at shipment.

Board Appearance Configuration
CN3 CN3 DSW2 DSW1 JMP1
’ ~ECEO| SW1
N OEECE | SW2 IRQ5 [0 O] JP1
s ~mmg SW1 wmCE | SW3 IRQ7 [0 0|JP2 S
°° g NErE | SW2 ~ECmm | SW4 IRQ10/0 O|JP3
°olw W | SW3 O | SW5 IRQ11|0 o|JP4 =
© o SECE |SW4 omCm | SW6 IRQ15/ 0 ©|JP5
> ~ECEm | SW7 12
JMP1 oW | SW8
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, 45.45k, 93.75 k, 187.5 k, 500 k,
1.5M, 3 M, 6 M, 12 M (bps)

Transfer Distance Baud Rates Cable Length
12 M (bps) 100 m
6 M (bps) 100 m
3 M (bps) 100 m
1.5 M (bps) 200 m
500 k (bps) 400 m
187.5 k (bps) 1000 m
93.75 k (bps) 1200 m
45.45 k (bps) 1200 m
19.2 k (bps) 1200 m
9.6 k (bps) 1200 m
Maximum Stations 126 (including master unit and repeater)
Data Length / Frame | 244 bytes

Cable 2-wire cable dedicated to PROFIBUS (2 wires for signal)
Modes Slave
Interface 1 PROFIBUS-DP port (EN 50170)
tput
Outpu , Maximum 100 mA
Current Capacity

Max. Input Data Size

1952bits (244bytes) *

Max. Output Data

1952bits (244bytes) *

Size
DP version DP-V0
* 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)

112
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Setting Configure Switch

/N

WARNING

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

NOTE

NOTE

Set the node address of the device using the address configuration switch of the PROFIBUS-
DP slave board. Set network termination ON or OFF with the terminator switch.

1. Set the node address of the PROFIBUS-DP slave board using the address
configuration switch. Make sure that the node address is different from the other
devices in the network. Switch on the “x10” side is for tenths digit address

configuration. Switch on the “x1” side is for units digit address configuration.

Generally, a node address from 0 to 125 is available for the PROFIBUS-DP device.
However, this Robot system supports node addresses from 0 to 99.

Generally, node addresses are | _Node address Device Name

0 Service unit such as PG/PC

1 Operation panel such as HMI
2 Master station

table. 399 (-125) | DP slave station

recommended to be

configured as shown in the

2. Turn the network termination ON or OFF using the terminator switch.

Wiring
PROFIBUS-DP connector is standard 9-pins D-sub connector.

Terminal name for each pin

Terminal No | Terminal Name
Case Shield
1 NC
NC
B line
RTS
GND BUS
+5V BUS
NC
A line
NC

O 0 |9 [\ [ [k W N

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

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

WARNING hazardous and may result in electrical shock and/or malfunction of equipment.
Install the board to the dedicated slot on the Robot Controller.
Reference manuals:
RC700 Series Maintenance MANUAL 7.1 Option Board
RCY0 Series Maintenance MANUAL 7.1 Option Board
When using RC700-D and RC700-E, please contact the supplier of your region.
Confirmation with EPSON RC+ 7.0
When a PROFIBUS-DP slave board is installed to the Controller, it is recognized
automatically. Confirm whether EPSON RC+ 7.0 has recognized the PROFIBUS-DP board
using the following procedure.
1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.
- Systemn Configuration
) Startu Inputs / Outputs
S::'EILDCUH[[U”E[EUGM
Crrive Units
Rabols Tupe Installed Inputs Outputs
E=rr—— E Standard i
= Fleldﬁb:rs]:[:ve 7 Extended Board 1 Ve B4 -95 E4 - 95
Remote Control (2) Extended Board 2 Mo
R5232 Extended Board 3 Mo
TCP/IF Extended Board 4 Na
Corveyor Encoders Fieldbus Slave ‘ez 512 - 767 512 - 767
Secuity Fieldbus Master Ho v 4
Yizion
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].
I System Configuration 2 |[X]
Fieldbus 140 Slave
Soralr
Gieneral
Contiguration
Preferences Fieldbus Tvpe: FROFIBUS-DP
%:Jrg;”tas‘or Fieldbus Slave I0: 1
= ]%puﬁautput " Access Type: ® Byte (O Viord
Remote :. o Ihput Bytes: az w
R5232
TGP S IP (4) Output Bytes: a2 - %
Cianweyar E!ﬁcoders
& SacErDi:;e Senzing (5)
General
Users
Groups
Wigion
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5.

6.

Confirm that the following items are displayed.

Fieldbus Type
Fieldbus Slave ID
Type

Input Bytes
Output Bytes

Click <Close>.

: PROFIBUS-DP

: (Displays the configure switch node address)
: Byte (default setting)

: 32 (default setting)

: 32 (default setting)

Editing of Input / Output Size

You can change the input/output size of PROFIBUS-DP slave board if necessary.

1.

2.

3.

4.

Fieldbus I/O Rev.24

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

box.

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

L System Configuration

Startup
= Contraller
Gieneral
Configuration
Preferences
Simulator
Fobots
= Inputs / Outputs
dh a

Femote Tontro
RE232
TGP /TP
Caonveyor Encoders
Force Sensing
= Security
Gieneral
Uzers
Groups
Vigion

>

Fieldbuzs 140 Slave

Glose

Fieldbus Type: PROFIBUS-DP

Figldbus Slave I 1

fiocess Type: @ Byte () Word
Ihput Bytes: 32 A
Output Bytes: a2 w

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

In this example, both of them are changed to “20” Bytes.

N System Confieuration

Startup
= Gaontraller
Gereral
Configuration
Preferences
Simulator
Robotz
= Inputs / Qutputs
= Fieldbuz Slave
General
Remote Control
R=232
TGP /TP
Gonveyor Encoders
Force Sensing
=) BecLrity
Gieneral
Uzerz
Groups
Wizion

Fieldbuzs I/0 Slave

Fieltus Type:  PROFIBUS-DP
Fieldbus Slave ID: 1
fccess Tvpe: (&) Byte () Word

Input Bytes 20 v

Output Bytes:

S

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

For Byte format

: 372 bytes

For Word format : 208 words

Click <Apply>.
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Click <Close> and the following dialog box appears.

The Robot Controller automatically starts rebooting.
EPSON RG+ 7.0

Rebootineg Gontroller

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

I Systern Configuration

Inputs / Dutputs

SPEL Controller Board

Drive Lnits

TR ] Tupe Installed Inputs Outputs
g Ve | Standard Yes 0-23 |

General Extended Board 1 Yes B4 -95 B4 -95
Remote Contral Extended Board 2 MNo
R5232 Extended Board 3 No
®-TCP /IR Exterded Boad d 1
Corweyor Encoders Figldbuz Slave N 512 - 671 512 - 671 I <:|
Gecurity Fieldbusz Master No

Wision

Select [Inputs / Outputs].

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

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

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

Fieldbus I/O Rev.24

When you change the input/output size of PROFIBUS-DP slave board, you need to
change the input/output size of the slave information registered in the Fieldbus

master device.
Add in order of output module, input module.

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

[099] - EPSOMN RG620 PROFIEUS-DP Slave 3

General Configuration | GSD Iformation  Modules Gonfiguration ]

Infor mations

Thput Size 0-32): Bytes Madule Count (1-47 -
Qutput Size 0-32) : Bytes

Data Size (1-64): Bytes
Arvailable Maduleis) | Thput | Output | Cionfiguration |A

In 3 0 12 =

U6 Bytes In 6 0 15 v

Gonfigured Module(s) | Input | Output | Gonfiguration | [
¥ 16 Bytes Out i 186 2F

24 Bytes Out i 4 ] Move Up
216 Bvtez In w0 1F

994 Butes In 4 0 13 Mave Down

Help | QF Gancel |

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

16 Bytes Out:r Output : 20 Bytes
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Editing of Input / Output Format
You can change the input/output format of PROFIBUS-DP slave board.

Change to the format to “byte” or “word” as necessary.

g When you change the input/output format of PROFIBUS-DP slave board, you need to
change the input/output format of the slave information registered in the Fieldbus

master device.

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

[099] - EPSON| RC620 PROFIBUS-DP Slave X

General Gonfiguration | GSD Information  Modules Ganfiguration ]

Informations

Thput Size (0-32) : Bytes Maodule Count (1-43
Output Size 0-32) : Bytes
Data Size 1-64): Bytes
Availahle Moduleds) | Tnput | Output | Configuration [~
U3 Bytes n 3 i} 12
U6 Bytes n [ i} 15 v
Gonfigured Moduletz? | Input | Output | Gonfiguration | 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

16 Bytes Out:‘r Output: 32Bytes
16 Bytes Out

16 Bytes In :r Input: 32Bytes
16 Bytes In

Word format
16 Word Out  Output: 32Bytes
16 Word In  Input: 32Bytes

Electronic Information File (GSD file)

A GSD file is supplied for PROFIBUS-DP slave board network configuration. The file is
located in the following folder where EPSON RC+7.0 is installed.

\EpsonRC70\Fieldbus\Profibus
Compatible list of GSD file

Controller File name
RC700 series EPSNOE06.gsd
RC90 series EPSBODSE.gsd
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2.2.5 Installing PROFIBUS-DP Slave Module

/N

WARNING
€q

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

uipment.

CAUTION

m Pay attention to the followings in order to prevent the the connecter from coming
off

A

connectors.

Use the connectors attached to the module.
Insert the connectors all the way seated.
6. Fix the cables at proper positions in order not to put a load on the

Appearance
Opereition mode LED

Status LED
/

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

Baud Rates (bps)

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

Transfer Distance Baud Rates Cable Length
12 M (bps) 100 m
6 M (bps) 100 m
3 M (bps) 100 m
1.5 M (bps) 200 m
500 k (bps) 400 m
187.5 k (bps) 1000 m
93.75 k (bps) 1200 m
45.45 k (bps) 1200 m
19.2 k (bps) 1200 m
9.6 k (bps) 1200 m
Maximum Stations 126 (including master unit and repeater)
Data Length / Frame 244 bytes

Cable

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

Modes Slave

Interface 1 PROFIBUS-DP port (EN 50170)
Output .

Current Capacity Maximum 100 mA

Max. Input Data Size

1952 bits (244 bytes) *

Max. Output Data
Size

Fieldbus I/O Rev.24

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

For Byte format
For Word format

LED Description
LED state represents the states of the fieldbus module.
Operation Mode

LED State Indication
OFF Not online / No power
Green Online, data exchange
Flashing Green Online, clear
Flashing Red Parameterization error
(1 flash)
Flashing Red PROFIBUS Configuration error
(2 flashes)
Status
LED State Indication Comments
OFF Not initialized Anybus state = SETUP or NW_INIT
Green Initialized Anybus module has left the NW_INIT
state
Flashing Green Initialized, diagnostic Extended diagnostic bit is set
event(s) present
Red Exception error Anybus state = EXCEPTION

Setting Configure Switch

The PROFIBUS-DP slave module requires no configurations.
All the PROFIBUS-DP communication configurations are set by the development
software (EPSON RC+ 7.0).

Wiring
PROFIBUS-DP connector is standard 9-pins D-sub connector.

Terminal name for each pin

Pin Signal Description
1 - -
2 - -
3 B Line Positive RxD/TxD, RS485 level
4 RTS Request to send
5 GND Bus Ground (isolated)
6 +5 V Bus Output | +5 V termination power (isolated, short-circuit protected)
7 - -
8 A Line Negative RxD/TxD, RS485 level
9 - -

. . Internally connected to the Anybus protective earth via

Housing | Cable Shicld cable shield filters according to the PROFIBUS standard.
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NOTE  Prepare the cable for PROFIBUS-DP sold in the market as a communication cable.
Install terminating resistors at both ends of the network.
A terminating resistor is installed in the PROFIBUS-DP slave module. Turn the terminating

resistor ON or OFF using the terminator switch on the front panel.

Installing Module

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

f'i W Make sure that the power is turned OFF before installing/removing any modules or

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

Reference manuals:
T series MAINTENANCE MANUAL 14.6 Fieldbus 1/0
T-B series MAINTENANCE MANUAL 14.5 Fieldbus I/O

VT series MAINTENANCE MANUAL 18.7 Fieldbus 1/0

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.

I System Configuration

Inputs # Outputs
SPEL Controller Board

Drrive Linits

Rabots Type Installed Inputs Outputs

=) Fieldbus 5lave Elanaid

General Extended Board 1 Yes B4 - 95 B4 -95
Femate Contral (2) Extended Board 2 Ma
RE232 Extended Board 3 Ma
TCP/IP Eutended Board 4 No
Conveyor Encoders rﬁhus Slave Yes B12- 767 512 - 767 I

Security Fieldbus Master Mo
Wizion ( 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].

A
[iF System Configuration 8 F g
Startup Fieldbus 170 Slave —
=-Controller __
General
Configuration
- Preferences Fieldbus Type PROFIEUS-DP
Simulator ;
[ Drive Units MNode Address: 1 -
[+ Rokots ) .
S Inputs / Outputs Access Type Q@ Byte () Word
Fieldbus Master
2 32
B Fia - Input Bytes -
@ Qutput Bytes: 32 -
: 7 -
[E
#-Security (4) (5)

[ Vision

5. Confirm that the following items are displayed.
Fieldbus Type : PROFIBUS-DP

Node Address : Configure switch node address
Type : Byte (default setting)

Input Bytes : 32 (default setting)

Output Bytes : 32 (default setting)

6. Click <Close>.

Editing of Configuration
You can change the configuration of PROFIBUS-DP slave module if necessary.

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

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

A
[ System Configuration ) [ E
[ Startun Fieldbus 1/0 Slave
~General
~Configuration
Preferences Fieldbus Type:  PROFIBUS-DP
Simulator
[ Drive Units Node Acddress: 1 -
[} Robots .
£} Inputs / Outputs Access Type: @ Byte () word
EIUE MaSEr Input Bytes 32 -
G
& Remote Control Output Bytes: 32 -
RS232 7
- TCP /1P
Security

FVision

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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4. 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

5. Click <Apply>.

6. Click <Close> and the following dialog box appears.

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

Rebootine Gontroller

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

I System Configuration

Inputs 4 Outputs
SPEL Controller Board

Drive Units

= <:] Type Installed Inputs Outputs

=5 - F Standard i Yes | 0-23 |

General Extended Board 1 ‘ez E4-95 £4-95
Remate Cantral Extended Board 2 Mo
RSzZ32 Extended Board 3 Mo
- TCR/IP Euterded Doard A I

Convevar Encoders Fieldbus Slave Yer | siz.e71 | siz-671 || <:|

Gecurty Fildbus Master Ha

ision

8. Select [Inputs / Outputs].

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

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

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

&

When you change the input/output size of PROFIBUS-DP slave module, you need to
change the input/output size of the slave information registered in the Fieldbus

master device.
Add in order of output module, input module.

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

[099] - EPSON RCGG20 FROFIBUS-DP Slave

General Corfiguration | GSD Information  Medules Configuration ]

Informations

()

Thput Size {0-32) Bytes Module Count §1-4) :
Qutput Size 0-32) Bytes
Data Size (1-64) Bytes
#vailable Modulefs) | nput | Output | Confieuration |¢:
U3 Bytes In 3 0 1z =
a
U6 Bytes In 5 0 14
U Bytes In & i 15 v
Configured Modulefs! [ Tnput | Output | Contiguration | Remove
9216 Bytes Out 0 16 oF =
924 Bytes Out i 4 23 Mave Up
9216 Bytes In 16 0 1F
4 Byles b 40 18 a5 [
Help | QK | Gancel |

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

Input : 20 Bytes
4 Bytes In

Fieldbus I/O Rev.24



2. Installation

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.

NOTE

When you change the input/output format of PROFIBUS-DP slave module, you need
to change the input/output format of the slave information registered in the Fieldbus

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.

[039] - EPSON RG620 PROFIBUS-DP Slave 3
General Gorfiguration | GSD Information  Modules Configuration ]
Informations
Thput Size 0-32) Bytes Maodule Count (1-4)
Output Size 10-32) : Bytes
Data Size {1-64) Bytes
Available Module(s) | Tnput | Output | Gonfieuration [~
Y3 Bytes 3 i 12
Y6 Bytes In [ i 15 v
Configured Maodulets? | Input | Output | Gonfiguration | Remove
9916 Bytes Out o168 2F =
24 Bytes Out i 4 23 Move Up
216 Bytez In 160 1F
%24 Bytes In PR 13 Move Down
Help | 0K | Cancel |

Byte format
16 Bytes Outjr Output: 32Bytes

16 Bytes Out

16 Bytes In :r Input: 32Bytes
16 Bytes In

Word format

16 Word Out  Output: 32Byte
16 Word In  Input: 32Byte

Electronic Information File (GSD file)

A GSD file is supplied for PROFIBUS-DP slave module network configuration. The file is

located in the following folder where EPSON RC+7.0 is installed.
\EpsonRC70\Fieldbus\Profibus

Compatible list of GSD file
Controller File name
T/VT series EPSNOFED.gsd

Fieldbus I/O Rev.24
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2.3 EtherNet/IP

/N

WARNING

W 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.

126

2.3.1 How to Setup a EtherNet/IP Network
The following is a basic procedure for setting up an EtherNet/IP network:

1. Choose node layout and pathway in your network.
For details, refer to the following section 2.3.2 EtherNet/IP Network Construction.

2. Lay cables.
For details, refer to the following section 2.3.2 EtherNet/IP Network Construction.

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

4.  Turn ON the nodes.

5. Install the EtherNet/IP board in your Controller.
When installing the EtherNet/IP master board manufactured by molex, refer to 2.3.3
Installing EtherNet/IP Master Board Manufactured by molex.
When installing the EtherNet/IP master board manufactured by Hilscher, refer to
2.3.4 Installing EtherNet/IP Board Manufactured by Hilscher.
When installing the EtherNet/IP slave board, refer to 2.3.5 Installing EtherNet/IP
Slave Board.

When using AOI (Add-On-Instructions) functions by PLC of Rockwell (Allen-
Bradley), refer to the following manual.
EPSON RC+ 7.0 Option PLC Function Block

Also, when using PLC of Rockwell (Allen-Bradley), please use
EPSN0601_Rockwell.eds.

6. Operate the EtherNet/IP network.
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2.3.2 EtherNet/IP Network Construction
Network Configuration

EtherNet/IP network is configured as shown in the following figure.

Waterproof
Ethernet switch Ethernet switch Ethernet switch

Network inside
the factory, etc

oo
oog
W0 O]
g

Node[]

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
& 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

LB

00<

4-pin Terminal

Watchdog Port Jumper Pin for Board Address
i— (Do not use this port.) >

LED@2) JP1 [ ]
(Not in use)
D-Sub 9 pin ———>
(Not in use)

o
—_

—— Status Display LED (2)—>

0[o0].

O0o
Qoo

— EtherNetl/P Connector —

Q
o
Q

128

Specifications
ltem Specification
Part Number EtherNet/[PMaster Board manufactured by molex
Mode Master
Baud Rates 10, 100 (Mbps)
Interface EtherNet/IP 1 port
Maximum Node 127
Connection Type Cyclic, Change of State
Explicit message
connection Yes
EDS support Yes
Max. Input Data Size 1024 bit (128 bytes)
Max. Output Data Size 1024 bit (128 bytes)
Automatic Detection Yes. Devices can be detected automatically.
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Modes

EtherNet/IP master board manufactured by molex has the Master mode and Slave mode as
the motion mode. However, do not select the Slave mode.

Master mode
The Master device gathers and controls all nodes in one network.
EtherNet/IP master can control up to 127 nodes (max. 128 bytes) on one network.

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

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

Available connection types are Cyclic, Change Of State, and Explicit messaging.
Available baud rates are 100 Mbps and 10 Mbps. (auto-detect)

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

Before installing the EtherNet/IP master board manufactured by molex to the PC with
EPSON RC+ 7.0 installed, you must install the applicomIO Console application and drivers
according to the type of board you are using.

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

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

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

DVD RW Drive (D)
applicomIO_V4.2

[] Always do this for software and games:

Install or run program from your media

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

General options

Open folder to view files
‘ using Windows Explorer

View more AutoPlay options in Control Panel

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

molex
Summary one company > a world of innovation

| What's New?

%I Product Installation I

Internet Site

Browse Contents

Contact us

Acrobat Reader

BradCommunicati
Copyright © 2010 Molex, Int
All other products or trademar

a trademark of Molex, Tnc.
Products Division. All rights reserved
the property of thelr respective owners.

2

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

‘one company » a world of innovation

|Installation

% applicomlO®

Tor the following 32 and B4-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
T.r"' Copyright © Molex, Int
EX All other products or trademar

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

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>.

applicomIOD - InstallShield Wizard

applicomlI0 requires the following items to be installed on your computer. Click Install
to begin installing these requirements.

Statu
Pendi

s Requirement
ng Microsoft .NET Framework 4.0 Full

%I[ Install ]“ cancel |

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

Click

<Next>.

LR - Sl .
2] applicomlO - InstallShield Wizard [

Welcome to the InstallShield Wizard for
applicomI0

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

WARNIMG: This program is protected by copyright law and
international treaties,

/A

K

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

— — B
2 applicomlO - InstallShield Wizard =)
License Agreement
Flease read the following license agreement carefully. -
Software License Agreement -

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

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

[ERY Ry VN Uy [

@

Installshiel

T accept the terms in the license agreement:

(711 do not accept the terms in the license agreement

d /A

< B II Mext = ] [ Cancel ]
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8.

9.

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

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

Enter the User Name and Organization.

#8) applicomlO - InstallShield Wizard [=5)
‘Customer Information
Please enter your information. -
'\
User Name: / v /
[ L <

Organization:

WS

Instalshield

[ < Back ” Next = ] [ Cancel

ke

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>.

@appllcomlo - 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)¥BradComr pplicomI0¥4.2¥ Change.

InstallShield
< B I[ Next > I‘ [ Cancel ]

Click <Install>.
("2 2pplicomiO - InstallShield Wizard =5=)

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

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

Click Install to begin the installation.

InstalShield
< B |4 Install 1 [ Cancel
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11. Installation of applicomlO Console application starts.
After the installation completes, the [InstallShield Wizard Completed] dialog box
appears.
Click <Finish>.

= 2T 5
1) applicomlO - InstallShield Wizard [

InstallShield Wizard Completed

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

REIR e [

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

changes made to applicomlIO to take effect. Click Yes

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

13. Refer to the next section Installing 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.

134

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 [applicomlIO 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

a["
cohzoleioexe

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 2

B el EE g

#dd Board JREsNREnY

=3, Boards configuration

DDE server parameters (PGDDED
¥ DiServer parameters
" pl QP gerver parameters

B3| zl-ls|

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

Add New Board R
Board 1: 1 Q/\
Board to Informations

|Board Type ~ T PGL/PCL-ETHIO | o £ PCL/PGL-ETHIO board correctly detected.
Description : 1 Ethernet channel
10100 My

Press Ok to add thig one in your configuration,

PCG104/154 Board Parameters
DPRAM Base Address : -

Diaenostic and Manual Gonfiguratian 3 | Q/\

L—

Gl |t |

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

Add New Board

Board 1 l
Board to Add Infor mations
Board Type : ABSENT No board 1 was detected.
Description :

Press the " Diagnostic and Manual Configuration” button to have more
infarmation or ta manually configure this ane.

PG104/15A Board Parameters

DPRAM Baze Address :

I INAEROETIE AT MERLIEAT THT

o] Cancel Help
8. The [Channel Properties] dialog box appears.
Select [Protocol]-[EtherNet/IP] and click <OK>.
Channel Properties h_(l

fvailable Protocols

Protocol
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9. The following dialog box appears. Set the IP address for the EtherNet/IP master

board manufactured by molex.
TCGRAIP: 000.000.000.000

General ] Advanced |

Canfiguration : | Static |
Mame Walue Lnit J
E| IP Address:
i applicamIOR channel [P dddress 000000000000
| Sub-Network. Mask 266.255.255.000
| Gisteway IP Address 000,000.000.000

L1 DS Server:

| Primary DMS Server Address 000,000.000.000
Secondary DMS Server Address  000000.000.000
= Domain Name

= Host Matme

Parameter
Description :

o | | Hep |

Select the IP address from [Configuration]. There are following three types.
(Do not select “Flash Memory”)
“Static (assign as fixed IP address)”

“DHCP (obtain from the DHCP server)”
“BOOTP (obtain from the BOOTP server”

TGP/IP: 000.000.000.000

General ] Advanced

Gonfiguration : ‘Stat\c ﬂ
Static
DHCP

BOOTP

|Flash hemor

Name

I:| IP Address:
i applicomlOR channel IP AU an e
| Sub-Network Mask 256.265.255.000

If you select “Static (Fixed IP address)”, enter the values in each item.
10. When you complete adding the EtherNet/IP master board manufactured by molex to
the applicomIO Console application, reboot the PC.

10-1  Shutdown the applicomIO Console application.
When the applicomIO Console application shuts down, the following
dialog box appears. Click <Yes>.

applicomlO® Console

10-2

applicomIOR Gonsole

-
1 ) You have to restart the PG in order to wour new configuration takes effect on the applicomIOs driver

10-3 Reboot the Windows.

11. After the PC is rebooted, refer to the next section Master Mode and continue the step.
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Master Mode
Check that the EtherNet/IP master board manufactured by molex is connected to the

1.

2.

4,
5.
6.

Fieldbus I/O Rev.24

EtherNet/IP network.

Start “applicomlO Console”

& applicomIO 2.4
Edit

File Wiew Favorites  Tools  Help

application.

L@ /I__\J Search i Folders v

o=

X
:r

J

Address [ Di\Documents and Settings\all Users\DeskhoplapplicomIo 2,4

v|G0

= |,
File and Folder Tasks
(=) Make a new Folder

@ Fublish this Folder ta
the Web

ld Share this folder

v

Adabe Shortcut

= Quick Start with applicomIo
solution

(= Consale
i Tools Shortout
| ZFKE
'~ Help Initialization
Shartcut Shartcut
B o ZKB 2KB

Wersion Information
Shorkcut
ZKB

%2

The [applicomIOR console] dialog box appears. Register the device information
(EDS file) that is necessa

for the network setup.

a applicomIOR console

File  Description

U 8| »=0| 0D 2
9| BE| 5

Library  Metwork  Protocol

Tools  Items 7

2| alal = v

=1-# Ethernet RJ45 Auto 104100 Mb
= 4 TORAIP: 182168101110
+-[E° [000] EtherMet/IP Local Slave

= Description (COMFIS0T:
2 g Boards configuration

oo
aé PRE =erver parameters \F
G
dirver parameters

>

<

| ‘ | ‘ Display Devices

-
A

= @ Equipment Library
Generic EDS

5
% EtherNet/IP Loc(\ lave
= EtherNet /P ehts
E Advan| ric EDS
B arnlicf Hozr blat TB Sy

%

a E quipment Library m Mebwork. Detection

O Output Message Yiew

Ready

Configured boards state :

Select [Protocol].

Select the [Equipment Library] tab.

Click <Add>.
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9.

The [EDS Management] dialog box appears. Register the EDS file that is supplied

from the device manufacturer in the Robot system.
Click <Next>.

EDS Management r5_<|

Thig \wizard allows you to add EDS files.

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 EDS File(s).
 dd Flefs) QS) 9) l

| @+ Add all the EDS fram the Directary | ™ Look in Subfolders

Directory or File Mame :

|D: “Program Files\woodheadiDirect-Link\applicoml 0 2. 35\E quipment LibrarnD eviceMet_ed

The EDS files usable in the Console are registered in the EDS base. Select the location of the
file[s] and click an Next button to insert the EDS files in the base

ol &

< Back ‘ Hext > | Cancel ‘ Help

Click <Browse>.

10. Click <Next>.
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11. The followini dialoi box ai i ears. Confirm the retrieved device information.
EDS Management E|

EtherNet/IP=>

0 Diivel ogib 725 Revision 10.1
& DiiveLog5725 Revision 11.1 (1 1 )
0 Drivel ogib 725 Revision 8.1

€ 1203 - SCANPort

& 12025m1

€ 1305 AC Diive

€ 1305 AC Drive Revision 6.1

9 1305 AC Drive Revision 7.1

0 1336 FORCE w/ Fiber Chet Adapter
& 1336 FORCE w/ PLE Addapter

& 1336 FORCE w/ Std Adapter

< |

v

b3

(12)

< Back I Next > I

Cancel |

List of the files added in the base. Click an Mext to complete thpaaddition. View Selected Fils

Help

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

Fieldbus I/O Rev.24

registration.
EDS Management b__<|

The action is completed

< Back i Finish

EDS

Cancel

-
l= Iﬂ
#
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14. Select the [Network Detection] tab.

a applicomIOR console

File  Description Library Metwork Protocol Toole Items 2

Ll 8| ®=9| o= 2 5| 3= = 5l

=1-#) Ethernet RJ45 Auto 10100 Mb
= 8‘ TCPAIP: 192168101.110

E_i’l_l ﬂ w1 B [000] EtherMNet/TP Lacal Slave

<

- Description (CONFIGOT) A~
= Boards contiguration E]
PCL/PCU-ETHID
grj‘ Protc Ether .
:@ server parameters (PGDDE) =
E@arver parameters

| sl
_ﬁNetwnrk

W Metwork Datection

@ E quiprment Library

Scanning netmork...
Scanning network complete

B Output Message iew

Ready Corfigured boards state : 1 s

15. Click <Read Network Configuration>.

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

applicomlO® console

17.

Parameter
Description : Uzed to define the start address for network detection

v (o] 4 Gancel |

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

4 EtherMet/IP Stations Detected (Total : 43

02K

Gance|
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19. The list of detected devices is displayed in the [Network detection]

a applicomIOR console

panel.

File Description Library

H 8| »290|[oo 2
iow| B|e &|

Metwork  Protocol

Toals

Items ¥

2| BlE| = v

=1-#) Ethernet: RJ45 futo 104100 Mb
= 8' TCPAIP: 192168101110
- [H° [000] EtherMet/IP Local Slave

- Description (COMFIG0)
= g Boards configuration
=-E@ Board 1:  PCL/PCU-ETHIO

:; DAServer parameters
- — .

73" Protacol (TGP EtherMNet/IP
b DDE server parameters (PCODEY

>

E4

| =[%|

ork

i RSLinz Server : 192168101128
B 1794-AENT/# : 192168101133
o GIFX RESEIM : 192168101134

applicomIQ EtherMet/TP Scanner - 1927604 01.060

a E quipmerit Library m Netwark. Detectio

n

20. Select a device you want

a applicomIOR conzole

to scan.

Eile

Description  Library  Metwork.

Hl g »=o|so e
w| B8 g

Protocol

Tools

Items 7

4| alEl =

=5 Ethernet RJ45 Auto 10100 Mb
= TGRAIP: 192168101110
+-[E° [000] EtherMet/TP Local Slave

Description (CONFIG0)
= Boards configuration
--B8 Board 1:  PCL/PGU-ETHID

ﬁ DDE server parameters (PGODE)

% ?f?erver ter9(2'] )

7’ Protocal {TGF): EtherNet/IF

>

|

3=y

= Metwork,
B applicomll EtherMet/IP Scanner :

5l RiSLinx Server : 192168101123
=1 704-AE

M W8 Network Detection

01.060
s

21. Click <Insert in Configuration>.

22. The following dialog box appears.

Uncheck the [Link Parameters| checkbox.

Equgement Desenaton

Et

Tope: Hame

Huntss Lirk Paramaters |

Gereral | Chasais | Connsctions | Onlire Parsmssters | Module larmations | Pert Condiguration | EDS Fils |

Actre Corfupergton .

Cormmamid

'—[;Scn)

Rt Prigeer s

[Hame __ Tvake [t

NG

= Addess Trga [P
= IF Addess  1IRNSAN0TVED

Dedcrptan  |Delrs addedt hoe ¥ o hosl namn

= 1]

Carcel | |

23. Assign a number in the range from 1 to 127 in <Number: >.
This number is “Device ID”. It is required when creating a SPEL+ program.

Fieldbus I/O Rev.24
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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

NOTE

EPSON RC700 EtherN*?e x|
General - e Parametersl Madule Infnrmations' Fort Onnﬂgur‘ationl EDS File |
Configured Connections Connections Parameters
=] \ Slave Marme | Value | Unit |
=740 er = Reguest Packet Interval 10 ms
! ) = Input — T->0
- TMRme nt Identity = Input Size Iz bytes
O Configuration Settings = Input Wads Multicast
= Input Type Fixed
= Priority Schedulad
= Trigger Type Cyclic
= Qutput — O-—>T
= Qutput Size 32 bytes
= Qutput Mode Point to Paoint
= Qutput Type Fixed
= Priority Schedulad
« |
A Remove
- Description
eneral parameters of the connection. ;l
AN\ =
/ /
I| QK I\gance\ | Help |

of the slave device need to be matched.

Connections Parameters that are set for the Fieldbus master board and information

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 :I
[The default size in the EDS file is 32 kytes.
=
Settin;
Mancimum : 256
Default 32 2] | ol btes
Minimurm o
Erevious | MNext | oK I Cancel| Help:

25. Click <OK> to complete the registration.
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26. Check the communication status with each slave devices.

Click <Diagnostic>.

a.applicumIDR console

Eile Descripti

=1olx|

== |E

e | & TCPAIP: 182 168000100

Blw| o) &l RER A ‘

=89 Description (CONFIGO! |

Eﬂ Boards configuration

. 2B Board 1 PCL/PCU-ETHIO

| ' Protocal (TGP Etherhlet/IP
:Q OPC server parameters

# 2| sl 8
= R Metwork
@ EPSON RCTO0 EtherMet/IP Skave: : 1821

4| | |
52 Equipment Libraty R Metwork Detection

' Ethernet: RA5S Auto 10100 Mb

Mumber of equipments detected : 1

Scanning network complete

B Output Message View

R

‘Heady

27. The [Diagnostic Board] dialog box is displayed.

~ Diagnostic Board : 1

Diagnostic  Tools 7

Plw 2

~lolx]

= I Layer TePP

=} ‘gg" Server Equipments

------------ 8 E 5:[192.168.0.5] [ EtherNetIP ]

Funfiguled boards state y
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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

Diagnostic  Tools 7

Ll 8

=1o]x]

[m] (@} Channel 0 : ETHERNETAP

[ I Layer TeRAP

™ Server Equipments

"1

m 5:[182 166.0.5] [ EtherNetP ]

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:applicumIOR console

File Description Library Network Protocol Tools Items ?

=1o] x|

Gl & =l elelol B/ o] 1] Bl = |
G

= B Desoriptian (CONFIGOT)
Eﬂ Boards configuration
| =-E® Board 1 PCL/PCU-ETHIO

A Protocol (TCR): Ethertet/IP
:Q OPC server parameters

| 2| 58| 5
=@ Netwark
@ EPSON RCT00 EtherNet/IP Slave: : 1921

< | |
E Equipment Library u Metwork Detection

OUpicate
b | Delete
Add

Delete all
Digable all
Enahle all
Duplicate X times

Bl eroeties

Mumber of eguipments detected : 1

Scanning network complete

O Output Message View

:

|Ready

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

1794- AENT FLEX IO Ethernet Adapter

Gereral | Chassis | Gonnectiona | Olire Parsmeters | Modsle bdormations | Pert Gordipuration | EDS Fils |

Equpment Deswnaton
Topic Kame - AR

Hurier i = Link, Pacheabors Bctive Configwation:
Comment ©
Meatwrrk, Prigesri s
| Hams | Mshe | Linit L.
= Fidress Tpe P
= IP Address 192160001032

Descripton - (Dol addads bipe I or hodt name

C & 1 oo |

Select <General> on the [Connections] tab.

Connections Parameters appear to communicate with the slave device.

EPSON RG700 EtherNet/IP Slave il
General Gonnections |Oane F‘ar’ameter‘al Module Infurmatinnsl Part Cnnfigur’atinnl EDS File |
Gonfigured Connections GConnections Parameters
B [ EPSON RGT00 EtherNet/IP Skave Name Walus | Unit =
=5 Discrete Exclusive Owner = Recuest Packet Interval 10 s
(R Cereral = Input — T->0
1.0 Check Equipment Identity = Input Size 32 Iytes
O Configuration Settings = Input Mode Multicast

= Input Type Fixed
= Priority Scheduled
= Trigger Type Cyclic

= Qutput — O—>T
= Output Size 32 ytes

= Output Mode Paint to Point
= QOutput Type Fixed
= Priority Scheduled

4

Add Remove

[ Description

Fener‘al parameters of the connection

o |

Cancel |
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28. Select [File]-[Download in Flash] from the applicomIOR console menu. Register the

NOTE

a applicomIOR console

File Description  Library

Configuration Manager ?
& save Ctrl+s

&) List and Print..
B Boardis) hitialization

configuration to the Fieldbus master board.

Metwork.  Protocol  Toole Items 7

8| 2@ = ¥

CEX

= .s' TGRAIP: 192168101110
+-[E° [000] EtherMNet/IP Local Slave
+ E [001] 192168101133 1794-KENT

Erase Flagh Mem

=1-# Ethernet: RJ45 futo 104100 Mb
f§ S -
-E

EtherNet/IP
Export N (FCDDE) =
Import [3 b/
Preferences 3

Exit ‘

]——E—ammmngmgm'r Seanner 1 192.168101.060
RSLlinx Server : 192168101128

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

30.
31.

NOTE

146

to green.

a applicomIOR console

EEX

File Description Library Metwork  Protocol Tools  Dtems T

| gl ==0| o)z 2 8| 3@l =| ¥l
iglw| e &|

= 8' TCP/IP 192168101.110
+--[E° [000] EtherMet/IP Local Slave
= H Description (GONFIGOT ~
= Eoards configuration

+- B [001] 192162101133 1704-AENT
=B Board 1:  PCLPGL-ETHID

A’ Protacal {TGFY: EtherMet/IP
ﬁ DDE server parameters (PCGDDE) =
Q DAServer parameters
-

W 2]+
TﬁNetwork

B applicomID EtherMet/IP Scarner : 192.162101.060
E RSLinx Server : 19216810112

=

5 CIFH RE/EIM : 192168101134

E3 Equipment Library W Metwork Detection

Add Device Group : TOFICT-B ~
Configuration file for DAServer created

O Output Message View

Feady

~\

|Cunf\gured boards state : - | Q i

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

Close the “applicomlO Console” application.

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

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

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

Fieldbus I/O Rev.24
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EPSON RC+7.0 Configuration

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

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

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

3. When the following messa

Epson RC+

o Cption was successfully enabled.

x

ge displays, click the [OK] button.

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

box.

System Cenfiguration

..St

i

[
[
[

=)

-V

artup

[=-Gontraller

- General

- Configuration
- Preferences
- Simulatar

- Drive Unitz

- Robots

-Inputs / Qutputs
- Fieldbus Mast
o

i LeSlaves

- Fieldbus Slave
- Remote Contral
-RE232
-TGP /TP
-Part Feeders

- Security

=ion

Figldbus Master General

Mane
? 10

Total Input Bytes: 0

Total Output Bytes 0

7 X

Cloze

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

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

EtherNet/IP
Molex

System Configuration

-
-V

[ Startup
= Contraller

- Gieneral

- Gonfiguration
. Preferences
- Simulator

[+ Drive Unitz

- Robots

=-Inputs / Quiputs

Fieldbus Master

ldbuz Slave

[#- Remote Control
-R5232

@-TCP A TP

[+ Part Feeders
-Security

=100

Fieldbus Master General

Fieldbus Tvpe:

|ﬁoard Type: | Molex w | |

% |M:date Interval:| 10 | me |

Total hput Bytes: 0

Total Output Byte=0

T hed

Close

Apply

Bestore

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)

Fieldbus I/O Rev.24
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8.

9.

10.
11.

12.

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

EPSON RG+ 7.0

Rebooting Controller

Close |

box.

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

System Configuration

[#-Startup

Thputs / Qutputs

= Cantraller
- General Tvpe Ihstalled Inputs Outputs A
---gor}figuration (1 ) Drive Unit 1 Mo
- Preferences .
Simulator rive Unit 1 R-L1/0 Mo
- Drive Units Extended Board 1 Mo
Extended Board 2 Mo
Extended Board 2 Mo
Extended Board 4 Mo
Ewromap 7 Boas- Mo
Fieldbuz Slave Euromap 67 Boa- Mo
- Remote Control Drive Unit 2 Mo
£ --RS23§ Drive Unit 2 R-L0 Mo
&- TGP / IF Drive Unit 3 Mo
- Part Feeders .
[i]- Security Drive Unit 3 R-L0 Mo
- Yision Fieldbus Slave ez 512 - 767 512 - 767
[ Fielobus Master e G144 6300 G144 - 6309
]

? *

Glose

Select [Inputs / Outputs].

Confirm that the following items are displayed in “Fieldbus Master”.
Installed :Yes

16144 — ( 6144 + Number of inputs the master controls (Bits) )

Outputs :6144 — ( 6144 + Number of outputs the master controls (Bits) )

Inputs

Select [Fieldbus Master]-[General].

System Configuration

- Startup
- Contraller
-~ CGeneral

- Simulator

- Fobots

-
-

- Security
- Wizion

- Canfiguration
- Preferences

-Drive Unitz

=-Ihputs ¢ Outputs
=} Fieldh B

-Part Feeders

Ly

Fieldbus Master General

Fieldbuz Type: | EtherMet/TF —

Board Twpe:

Molex w

Update Interval: ms

Total Input Bytes: 32

Total Output Bytez 32

(13)

{

Close

13. Confirm that the following items are displayed.

Total Input Bytes

Total Output Bytes :

Number of inputs the master controls (Bytes)

Number of outputs the master controls (Bytes)

Fieldbus I/O Rev.24
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14. Select [Fieldbus Master]-[Slaves].

I System Gonfiguration

Startup
= Gontroller
General
Configuration
Freferences
Simulator
Robots
= Inputs # Outputs
=- Fieldbus Master

RemaotsCarmrs
& RS232

Corwvevar Encoders’
Force Senzing
Security
Vigion

TOP /TP “

Figldbuz Master Slaves

D Input Bytes

I System Configuration

Startup
SPEL Controller Board
Drrive Linits
Fobots
= Inputs / Outputs
=) Fieldbus Master
General
Slaves
Femate Control
R5232
TCP/IP
Conveyor Encoders
Security
“ision

Fieldbus Master Slaves

tes Output Bytes

2

Spel Inputs Spel Outputs

1024-1033 10241029

% (15)

Close

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

ID

Input Bytes
Output Bytes
Spel Inputs
Spel Outputs

: Fieldbus station ID of slave
: Number of inputs per slave (Bytes)

: Number of outputs per slave (Bytes)

: Number of inputs per slave (Bits)

: Number of outputs per slave (Bits)

“Encapsulation Inactivity Timeout”
Fieldbus EtherNet/IP master board manufactured by molex is not supported

“Encapsulation Inactivity Timeout” which is added by EtherNet/IP standard update.

If connecting the EtherNet/IP slave device that supports “Encapsulation Inactivity
Timeout”, connection will be disconnected due to inconsistency with standard update on
the above.
You need to change the set value of “Encapsulation Inactivity Timeout” on the Fieldbus
EtherNet/IP master board side.

Fieldbus I/O Rev.24
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How to Change the Set Value on the Master Side
Set “0x0000” of UINT below.
TCP/IP Interface Object (F5h) class - Instance #1 - Attribute#13
- Encapsulation Inactivity Timeout
Describe the procedures to set on applicomlO 4.2 Console application.

1. Connect the fieldbus master and the slave.

2. Select [Network]-[Online Action] on the menu of the [applicomlO Console]

application.
3. The [Outline Action] dialog box appears. Select the [Explicit Message] tab.
E =plicit Message IPing I
rAddless ~Service eallata
Mumber I'IE 00 00 |_|
1P Address |192. 162, 0 .124 Namel [Sel_pitibutes_Singe jl
Class  [0x000000F5 |h]
Instance I'I IEI
i attibute [13 |
<] |
Send to Device | [ Messaging
E' E " Connected
[~ Continue [500ms) I ' Unconnected
—Receive
(M

-
A »

i Status

Set as follows:

Address
IP Address : IP address of the fieldbus EtherNet/IP slave
Class : 0x000000F5
Instance o1
Attribute 213
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

L
@6

O srs
O aOMD €
O aoM1

L
£
i

— Rotary Switch

— Status display LED (x3)

—— Ethernet Interface (Channel 0)

—— Ethernet Interface (Channel 1)

C
LS
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PCI: CIFX 50-RE

)

Drehschalter Slot-Mummer (Kartan-ID)/

Ruokary Switch Siot Number (Card 107,

DcomD
OCoM

Etharnet RJ45-Buchsa /
Ethernet RJ45 Socket

PCI Express: CIFX 50E-RE

L= 7

Drefschalter Slot-Nummer (Karten-iD) /

Farald!
P T

Haral 1/
Comneai 1 CH 1}

::l [ﬂ | ___System LED (geibignin) / {yeliowigrean)

nsrs-——""'__fknmmunlhaﬂﬂnsstaWHED Ownd 1 {rodigron} /

Communication Status LED D and 1 {redigreen)

[

CIFX BORE|

O

&

[ -

PCIBus *
(XK1}, 124-palg/ 124 pin]

S¥NC-Anschiuss i
SYNGC Connector
{XE1, 3-pabig / 3 pin)

Fotary Bwich 3iot Mumber (Card ID:-"“\

Ethernsf RJLEBuchse
Ethernef RJLE Socket

152

el 0.
Chuanal 00CH 3y

w11
Chhmanal 1 40H 1)

r=3wstem LED [gel'gron) / (yellowigresn)
|- Kommunk ationsstabus-LED 0und 1 jrofigrin )/
Commiunication 3tatus LED 0 and 1 jnedignesn)

SYNC-ANSChIUSS /

SYMC Connecior
{51, 3polg /3 pin)
PCI Express Bus

{3E-pallg / 36 pin)
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Specifications
EtherNet/IP Scanner

ltem Specification
Name EtherNet/IP board manufactured by Hilscher
Max1mqm number of EtherNet/IP 64 connections for implicit and explicit
connections
Max1mum number of total cyclic 5712 bytes
input data
Maximum number of total cyclic
output data 5760 bytes
lgiizlmum number of cyclic input 128 bytes per slave per telegram
gﬁ:lmum number of cyclic output 128 bytes per slave per telegram
Cyclic, minimum 1 ms (depending on used
10 connection type number of connections and used number of
input and output data)
Maximum number of unscheduled 1400 bytes per telegram
data
UCMM, Class 3 Supported
Explicit Messages, Client and Server | Get_ Attribute Single/All
Services Set Attribute Single/All
Quick connect Supported
Identity Object
Message Route Object
Assembly Object
Predefined standard objects g&iﬁi?i?nlrggiz
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.

Flashing
(green, red, green)

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

a

® (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.

Flashing (1 Hz)

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

Flashing
(red, green, OFF)

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

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.

ON

Duplicate IP:
The device has detected that its IP address is already
in use.

OFF

Not powered, no IP address:
The device does not have an IP address.
(Or is powered OFF).

154
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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
Cho & 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.

Fieldbus I/0O Rev.24
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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. Open the [Communication-Solutions DVD \Driver & Toolkit\Device Driver
(NXDRV-WIN)\Installation] folder of Communication-Solutions DVD.
Execute cifX Device Driver Setup.exe.

3. 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?

cifX Device Driver Setup

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

Show more details

Yes | No |

4. The [Device Driver Setup] dialog box appears.
Select the [I accept the terms in the License Agreement] check box.
Click <Install>.

{58 cifX Device Driver (x64) 2.6.1.0 Setup — *

Please read the cifX Device Driver (x64) 2.6.1.0
License Agreement

HILSCHER SOFTWARE LICENSE
AGREEMENT I

This document is a legal Agreement
between you, the license, and

. |Hilscher Gesellschaft fur
Systemautomation 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 the‘sof;wargﬂ return it to us

— @1 zccept the terms in the License Agresment!

Print Back Install Cancel

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

6. When the dialog box switched, click <Install> again.
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7. The [Completed the cifX Device Driver (x64) 2.6.1.0 Setup Wizard] dialog box
appears.
Click <Finish>.

M cifX Device Driver (x64) 2.6.1.0 Setup - X

- Completed the cifX Device Driver (x64)

'{ o 2.6.1.0 Setup Wizard

Click the Finish button to exit the Setup Wizard.

Cancel

Installing master application software

1. Open the [Communication-Solutions DVD
\ Software_& Tools\Configuration Software\SYCON.net] folder of Communication-
Solutions DVD.
Execute SYCONnet netX setup.exe.

2.  When Windows Security Alert appears, do not click <Cancel> and proceed to the next

step.
3. The [User Account Control] dialog box appears.
Click <Yes>.
User Account Control X

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

@ SYCON.net System Configurator

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

Show more details

Yes | No

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

@ Select the language for this installation from the chaoices belaw.
i

[Englizch (U54) -]

[ aK ] [ Cancel ]
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5.
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Now, start the installation.

InstallShield Wizard

Preparing to Install...
SvCOM. et for net Setup iz preparing the [nstall5 hield

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

Checking Operating System Yersion
- o

Cancel

The [InstallShield Wizard - Welcome] dialog box appears.

Click <Next>.

Welcome to the InstallShield Wizard for
SYCON.net for netX

The Installshield(R) Wizard will install SYCOM.net for netX,
version 1,500.181213,25251 on your computer, To continue,
dick Mext.

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

15! SYCOM.net for netX - InstaliShield Wizard ==

< Back E Next >D\ [ Cancel

J

[InstallShield Wizard - Important Information] dialog box appears.

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

Impeortant Information

Please read the followinig information carefully.

13! SYCON.net for netX - InstaliShield Wizard (=3

Notes about major changes in SYCON.net V1.360.x.x T
Please read these notes carefully, since they contain important information about
major changes in SYCOM.net.

Overview

1. Concerns PC Cards cifX, Communication Modules comX and netJACK

1.1. DeviceMet Master- SYCOMN.net and Firmware

() I have not read the information yet

InstaliShield

< Back ][ Mext = Ld) [ Cancel

159



2. Installation

160

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

HILSCHER SOFTWARE LICENSE AGREEMENT -

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

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

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

©1 accept the terms in the license agreement

(711 do not accept the terms in the license agreement

InstallShield

[ < Back ][ MNext > %J [ Cancel ]

13 SYCON.net for netX - InstallShield Wizard =

License Agreement 1 N
Flease read the following license agreement carefully. I < |

Enter the User Name and Organization.
Click <Next>.

User Name:

|<Your Mame =

Organization:

|<our organization >

InstallShield

[ < Back ][ Mext = L\J [ Cancel ]

13) SYCON.net for netX - InstaliShield Wizard [

Customer Information 1 I
Please enter your information. I < |

Click <Install>.

15! SYCON.net for netX - InstaliShield Wizard (23]

Click Install to begin the installation.

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

Installshield

< Back || Install ,\—J [ Cancel
g

Ready to Install the Program 1 I
The wizard is ready to begin installation. I < |

7. The [InstallShield Wizard - License Agreement] dialog box appears.

8. The [InstallShield Wizard - Customer Information] dialog box appears.

9. The [InstallShield Wizard - Ready to Install the Program] dialog box appears.

Fieldbus I/O Rev.24



2. Installation

Now, start the installation.

13! SYCON.net for netX - Installshield Wizard o] = (=)
Installing SYCON.net for netX 1 b =
The program features you selected are being installed. II

@] Please wait while the Installshield Wizard installs SYCON.net for netx. This

l‘o.';" may take several minutes,
i

Status:

Installshield

10. The [InstallShield Wizard - InstallShield Wizard Completed] dialog box appears.

3.
Fieldbus I/O Rev.24

Click <Finish>.

13! SYCON.net for netX - InstaliShield Wizard ==

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed SYCON.net
for net¥. 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.

Slot 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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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

Describe an example to set the master and the slave as the setting below.

System Configuration

[#-Startup

- Controller

- (General

- Configuration

- Preferences
Simulator

- Drive Uinits

|- Robots

—J- Inputs / Outputs

E| Figldbus Master

i -General

- Figldbus Slave

General

- EtherNet/IF

i Analog 140

|- Remote Control

+-RS5232

H-TCP /1P

- Conveyor Encoders

- Force Sensing

[#- Secunty w

Fieldbus /0 Slave

Fieldbus Type: EtherMet/|P

Input Bytes:
Output Bytes:

Close

System Configuration

- Startup

- Controller

- General
Corfiguration

- Preferences

- Simulator

- Drive Units

- Robats

- Inputs / Outputs
[ Fieldbus Master

i ieGenera

-G

I}

EtherMNet/IP
MAC Address: 00-30-11-FF-01-D1

Host Name: ETHIFDOO0
Domain Mame: EpsonRobots
Primary DNS: .0.0.0

Secondary DNS:

o| [=
=
=
=

Close

=
Fieldbus Slave L B seconds
-General
EtherNet/IP B on: @ Satic O DHCP/BOOTP/ARP
Analog 1/0 a
(- Remote Cortrol IP Address:
[-R5232
#-TCP /1P IP Mask:
- Conveyor Encoders
[+ Force Sensing IP Gateway:
H- Security o
Start up the PC.

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

Set a Confirm password of SYCON.net.

Click <OK>.

Be careful not to forget the Confirm password.

SYCON.net User Login

Hilzcher SYOOMnet

administrator password naw

SYCOMnet is started for the first time . Plaase enter an

==

User Mame: [Administrator

Passward |

Confirm password:

Fieldbus I/O Rev.24
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8. SYCON:.net starts up.
Click [netDevice]-Device Catalog list on the right side-[CIFX RE/EIM].

B¢ SYCON.net - [Untitled.spj] =R R
File View Device MNetwork Extras Help
W ®|z=a =, & =,

netProject + *|  netDevice
-3 Project: Untitled: -

—' | &2 Ethernet/1P
D Gateway / Stand-Alone Sla
- Master
2 COMX 100X0{-RE/EIM
i NET[3100 RE/EIM
-nebks NETX 500 RE/EIM
: ! NHST-T100-EN/EIM
I | NI 100XX-RE/EIM
oy 77 Claun
, Fieldbus {Vendor %, DTM Clas

4 | m b
", Network View ;/

" SYCON.net / netDevice / « [

E Qutput Winc . X
=%
=

Administrator I
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Importing slave EDS files

9. Click [Network]-[Import Device Descriptions...].
B¢ SYCOM.net - [Untitled.spj]

” File View Device w‘ Extras Help
” (== @ H 2+ 2 Add Busline
[neterojec | i

{3 Project: Untitleg

= Device Catalog... E
| Import Ergvioe Descriptions...
Ly

The [Import Device Description] dialog box appears.

’ netDevice - Import Device Description X
Lookn: | | | EtherMiettP v] @@ e @
* | EPSNOT00.eds
Quick access | | EPSN1001.eds
Desktop
m
Libraries
This PC
Net:vork
File pame: (C:\EpsonRC70\Fieldbus'\ EtherMetIPY| v | | Open |
Files of type: CANopen EDS (" eds; *.dcf) v Cancel
10. Select EDS files provided by each device manufacturer.
Click <Open>.
' netDevice - Import Device Description X
Lookin: [ EtherletlP v @F @
Quick access || EPSN1001.eds
Desktop
m
Libraries
This PC
Network
File name: "EPSN0301.eds” "EPSNO601.eds” "EPSNOB00.eds” v | | Open I
Fles of type: CANopen EDS (".eds; “.dcf) v Cancel

Fieldbus I/O Rev.24
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11. The following message appears.
Click <Yes>. EDS files are imported.
===

Import Device Description

e Imported files:

Device description files 3
Icon or bitmap files 0

Do you want to reload the catalog?

Adding a master icon

12. Click SYCON.net application software-[netDevice]-Device Catalog list on the right
side-[EtherNet/IP]-[Master]-[CIFX RE/EIM].

B SYCON.net - [Untitled.sp] folE ==
” Eile View Device MNefwork Extras Help
e sa]x0 Bmsa
| netProject + % [ netDevice
~{[QiProject: Untitled; o

U | &2 Ethernetyp
&-[Z] Gateway / Stand-Alone Sla
-2 Master

: '}a@
21 COMKS100XX-RE/EIM

ek NETX 100 RE/EIM
*gB NETX 500 RE/EIM
M NHST-T100-EN/EIM
i NJ 100%X-RE/EIM

T Claarm
i b Feidp
4 Fi Vendor Y DTM Clat
14 4[» [ »/[y, Network View — — E—

[Output Winca x|

14[ 47 » [¥/\ SYCON.net’) netDevice 1EN i v

Read Administrator
Y

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

P SYCON.net - [Untitled.spi] [E=R(E5E|
H Fil= View Device Network Extras Help
bEd@|zza|x@ [=]=s
| netProject + % [netDevice
Oiproject: U : =
iy [23 Etherhet/IP
\ -1 Gateway / Stand-Alone Sla
£ =-(21 Master

[ W CIFX RE/EIM

821 COMX 100XX-RE/EIM
{2 NETX 100 RE/EIM
.4#E NETX 500 RE/EIM

I NHST-T100-EN/EIM
L ND 10050CRE/EIM

Q| ' [ Feldbis
4 Fi Vendor %, DTM Cla:
14] 4[» [ »]\ Network View f— —_— —

|Output Winca x|

14] 4] ¥ [ /[ SYCON.net’, netDevice ] I v

Ready |Administrater I
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14. The “CIFX RE EIM” icon indicating EtherNet/IP board manufactured by Hilscher is

connected.
B SYCOM.net - [Untitled.spj] o ==
File Wiew Device Network Extras Help
= = e TR =, & &
netProject ~ *| | netDevice
-] Project: Untitled -
A =27 EtherMet/IP
T (L] Gateway / Stand-Alone Sla
CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.15( -2 Master
e CIFX RE/EIM
'-IJ — 2 COMX 10020¢-RE/EIM
et NETX 100 RE/EIM
et NETX 500 RE/EIM
! NHST-T100-EN/EIM
i 2% NJ 100XX-RE/EIM
| —— 0 (T3 Clawn
k] i i 4 ﬁ\ Fieldbus /Vendor}, DTM Cla:
O Il » " Network View / — ——— —
]
I
c
H
H
8  SYCON.net’, netDevice / et '
Ready Administrator
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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:

P SYCOM.net - [Untitled.spjl - m] *
H Eile WView Device Metwork Extras Help

o @|zea| [
| netProject « x| netDevice -
BD Pro’j. A ‘ ).":.

]
CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1>(#1)
-4

<
H[ 4[r [ I[\, Network View

<
| 4] I\ Fieldbus Vendor }, DTM Class Fuund

2123 Slave ~
CIFX RE/EIS V1.1

COMX 100XX-RE/EIS V1.1

COMX 51XX-RE/EIS V1.1

ENIP Generic Adapter

ENIP Modular Generic Adapter
EPSON RC700 EtherMNet/IP Slave V1
EP SON RCBO Eth erMet/IP Slave V2,

< >

x|

4

]

2

=

El

S1[14] 4[> [M], SYCON.net { netDevice I >
Ready |Administrator [ Nom][ ]

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

Fieldbus I/O Rev.24

B SYCON.net - [Untitled.spj]

[DEd @ |

| netProject

=

< x|

| Elle wiew Device Network Extras Help

| (=] =, =

[E=1 T =)

- [:l Project: Untitled
o - EIMICIFX R

Ready

. i

CIFX_RE EIM[CIFX RE/EIM]«<192.168.10.1>(

m E

4 n 2
14] 4] ¥ | ¥y Network View

-0 EtherMet/IP -
(I Gateway / Stand-Alone Slar
-3 Master

=-Z3 Slave

- CIFX RE/EIM V1.1 E
- CIFX RE/EIS V1.1

COMX 100XX-RE/EIS V1
COMX 51XX-RE/EIS V1.1
ENIP Generic Adapter
ENIP Modular Generic Ac
EPSON RC700 Etheriet/

\ % EPSON RCO0 EtherNet/T
\f EPSON TSERIES Etherfy ¢

4 |'"
| «|» ]\ Fieldbus Vendor* DTM Class}

DTM: Etherlet/TP Generic EDS .

Adapter DTHM W
Info: - a

vendor:  Hilscher GmbH -

|Administrator Il

[um]
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17. EtherNet/IP Slave is connected and the icon appears.

B SYCON.net - [Untitled.spj]
] View Device MNetwork Extras Help

IDEE @ |z=a)]

IEIE==0

| netProject & 83 | | netDevice

=-+[Z1 Project: Untitled
S IM[CIFX R
PSON TSERIES:! ]

R

] 1l
RIRILIN

_TSERIES_Etherlet_IP_TM_[EPSON

Network View

Ready

£ EtherNet/IP A
[ Gateway / Stand-Alone Sla
#-(Z1 Master

&7 Slave

jﬁ CIFX RE/EIM V1.1 =
ey CIFX RE/EIS V1.1

3 COMX 100X%-RE/EIS V1
COMX S1XX-RE/EIS V1.1
-3 ENIP Generic Adapter
ENIP Modular Generic A
% EPSON RC700 EtherMet/
EPSON RCS0 EtherNet/T
EPSON TSERIES EtherM: .

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

DTM: Etheriet/IP Generic EDS "

Adapter DTM |]
Info: -

Hilscher GmbH -

Vendor:

|Administrator

[ Jum]
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Setting on master side
18. Right-click [netDevice]-<CIFX RE_EIM> and click [Configuration...].

netDevice

-

CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1>(#1)

E IOOH nect

Disconnect

_[EPSON

wnload

58

load

Cut
Copy
Paste

Metwork Scan...

Configuration...
= Measured Value... :
W[ 4] Simulation... —

Diagnosis...
iagnosis Admi

19. The [Configuration]dialog box appears.

Select [Settings]-[Driver] tab.

Select the [CIFX Device Driver] checkbox and click <Apply>.

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

Device ID:
Vendor ID:

! 10 Device:

;2 Vendor:

CIFX RE/EM
Hilscher GmbH

0x0102
0x0118

[E=8EoR =)

DT

Driver

vestones ] [

23 Settings
£ Driver
netX Driver

Driver Version i

1047733
1.200.4.8037

[[]  netX SPM USB Driver
Device Assignment D et Driver

Firmware Download
Licensing

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

D
el laxpevcepmer 1110147941 | (3686ECSH0E02AC0E S99 S GIAETANA)
{9634996A-AEAS-42FA-BFED-5758AED 20303}
{B54CBCCT-F333-4135-8405-6E 1 2FCABEEG2)

[ ok | cancel |[ apply I,\J[ Help

4 pisconnected 0 Dataset 7

20. Select [Settings]-[Device Assignment].

Fieldbus I/O Rev.24
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21. Select the [CIFX 50E-RE] checkbox.

Click <Apply>.

WP netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1> (#1) (=8 [EER |

i I0Device:  CIFX RE/EIM

Device ID: 0x0102 =

wy Device Assignment

Firmware Download
Licensing

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

b T Hilscher GmbH Vendor ID: 0x0118 T
Navigation frea = N Device Assignment
3 Settings Scan progress: 1/1 Devices (Current device:
£3 Driver
[ Scan
netx Driver

Device selection: suitable only v

Device Hardware Port 0/1/2/3  Slotnu...  Serial number Driver Channel Protocol Access path

il [ ciPx s0E RE | EthemetEthemat/ ... Etherhet/P Scanner _¥dfi0_cho

Access path: {368BEC5B-0E92-4C0E-B4A-69F6 2AE TAAFA}¥afX0_ChO
[oc ][ cenel ][ App‘y!}J[ Help
9 pisconnected ( Data set
22. Select [Settings]-[Driver]-[Firmware Download] tab.
Click <Browse...>.
B netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1> (#1) =] ===
1 evice: Je evice ID: x L
B v s oot STh e =

3 Settings
3 Driver
netX Driver
Device Assignment
wy Firmware Download
Licensing
23 Configuration
Network Settings
Scanlist
Process Data
Address Table
Quick Connect Table
Scanner Settings

Navigation Area =N

MName:

Version:

&

Firmware Download

); Bronse..p

CAUTION:

The firmware download

- stops the bus communication,
- erases the configuration database and
- overwrites the existing firmware in the device.

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

Download

[ ok [ cance Apply Help

< pisconnected () Data set

23. Display [Firmware, EDS, Examples, Webpages\Firmware & EDS\COMSOL-EIM
V2.11.0.3\Firmware\cifX] folder of Communication-Solutions DVD.
Select [cifxeim.nxf].

Click <Open>.

| B Select Firmware File X
| FrfhoERw: 2 - e
| ~
£5 Firmware Hardwan
e erhiet/ip ¢
J499 FIEA
FAINT
34731
PC
ESTOR)
P4 LN cifxeimid “| [ =<0
TPALOBBD:  Firmware Files (*.naf;".nxm) ~ Frvtl
Recent folders: v ALF(H)
Firmware: EtherNet/IP Scanner ¥2.11 (buid 0) for CIFX

Fieldbus I/O Rev.24
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24. Confirm that [Name] is “EtherNet/IP Scanner for CIFX”.

25.

26.

Click <Download>.

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

Y 10Device:  CIFXREfEIM
Jms verdor:  Hischer Grbh
Navieation Area =
{33 Settings e EtherNet/IP Scanner for CIFX
£3 Driver ®
. 210 (ouild 0
netX Driver Version )
Device Assignment T

A

=y Firmware Download
Licensing
3 Cenfiguratien
Nebwork Settings
Scanlist

The firmware download

- stops the bus communication,
~erases the configuration database and
~overwrites the existing firmware in the device

Process Data
Address Table

Quick Cennect Table
Scanner Settings

Firmware Download

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

0x0102 =
0x011B

Device ID:
Vendor ID:

Browse.

Hep |

i |

< pisconnected O Data Set

Click <Yes>.

==

Question

9 Do you really want to download the new firmware?

Start the installation of firmware.
netDevice
Device: GIFX_RE_EIM[CIFX RE/EIMI<192.168.10.15(#1)

Download active, device performs initialisation...

99 % complete

Select [Settings]-[Licensing] tab.

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

B netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.10.1>(#1)
! 10Device:  CIFXREfEM Device ID: 0x0102
}2 Vendor: Hilscher GmbH Vendor ID: 0x0118
Navigation frea = Licensing -
Settings
a9 g eTeen TBED
S Driver [ Existing | Grder M=
netx Driver 1 DewiceNet Master YES [m]
Device Assignment | AS-Interface Master YES a
PROFINET 10 RT Contraller VES O [
Firmware Download i EtherGat Master VES o =|
= Licensing D | i _EtherNet/IP Scanner ] vES O —
{23 configuration |1 *  Sercos IT Master v YES [m]
=5 [Utilities
Network Settings 1 i 0PG Server 1O ] s
Scanlist = = =
Process Data Request Farm. please fill out
Address Table r - [ ILI T Valie [~
[HLicense type Iser Single Device License
Quick Connect Table [y facnrere Dtagant | z|
Scanner Settings | |Article number® 01251100 !
| [Serial number® 00028772
| [Chiptypet 0000000 |
| [Step* 00000000
| |Romcode revigion® 00000000
Checksum* A =2
Fields marked with ™ are mandatory. m
Hilscher Germany - E-mall. license@hilscher. com -
ok [ concel Apply Help
< Disconnected O Data Set

28. Select [Configuration]-[Network Settings] tab.

Fieldbus I/O Rev.24
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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) =l = =]
y I0Device:  CIFXRE/EIM Device ID: 0x0102 =
# Vendar: Hilscher GmbH Wendor ID: Ox0118 DT

Navigation frea = Network Settings
3 Settings
Description: CIFX_RE_EM
£3 Driver S
netx Driver 1P Settines
D.evme Assignment FloHep
Efrmware Download lgoote
icensing
7] Fixed Add
3 Configuration SE= resses
= Network Settings TP Address: 92 . 18 . 0o . B
Seanlist Network Mask: 5 . 255 . 255 . 0
Process Data
Address Table Gateway Address: o .0 .0 .0
Quick Connect Table ) . )
Note: The priority sequence is DHCP, Boot?, Fixed.
Scanner Settings
Fort 1
Operation made: Al capable, Auto Negotiation enabled -
MDI mode: Auta MDI-X
Port 2
Operation mode: | All capable, Auto Negotiation enabled -
ok [ cencel |[ mpply |[ e |
10
< pisconnected 0 Data et 7
30. Select [Configuration]-[Scanlist].
Select the [Activate] check box of the slave device.

B netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.0.2>(#1) =] ===
Y I0Device:  CIFXRE/EIM Device ID: 0x0102 L
# Vendor: Hilscher GmbtH Wendor 1D: 0x0118 DT

Navigation frea = Scanlist
a Settings Fiotvate | ndex | TP Address I Vams Description [ RPEms) | Timsoutm_]|
{3 Driver W] 1 192.168.0.3 EPSON TSERIES EtherNe EPSON TSERIES EtherNet/]
netX Driver
Device Assignment
Firmware Download
Licensing
23 Configuration
Network Settings
wy Scanlist
Process Data
Address Table
Quick Connect Table
Scanner Settings
= - - >

ok !}J[ Concel | Apply |[ hel

b pisconnected ( pataset

31. Configure [IP Settings] and click <OK>.
(Ex.) IP Address: 192.168.0.3 (Fixed Address)

32. Close the [Configuration] dialog box.
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Setting on slave side
33. Right-click [netDevice]-< EPSON_TSERIES EtherNet IP....>icon.

Select [Configuration...].

netDevice

CIFX_RE_EIM[CIFX RE/EIM]<192.168.0.2(%

ij‘"— EPSON_TSERIES_Etharlet_IP_THM_[

Copy
Paste

Configuration...

) P—rT— Measured Value...

", Net Simulation...

-

34. The [Configuration] dialog box appears.

35. Select [Configuration]-[Connection].

36. Select [Connection parameters] tab-[Connection1]-[O -> T]-[Size].
Enter “32” to [Parameter] and click <Apply>.

Fieldbus I/O Rev.24

B netDevice - Configuration EPSON_TSERIES_EtherNet_IP_TM_[EPSON TSERIES EtherMet/IP(TM) V1.2]<192.168.0.2> o & =)
Wi [ODevice:  EPSON TSERIES EtherNet/IP(TM) Device ID: 0x0009 L
B vendor: SEIKO EPSON CORPORATION Vendor ID: 0x03F1 DT

Navigation Area &= Connection -
‘23 Configuration
Select connection: [Iconnection1] Discrete Exdusive Owner -
General
Electronic Keying / Gonnection settines ¥ Gonnection parameters , ] I v
=y Connection
{23 Description =2 Connection1 Value:
EDS Viewer =0 0->T 32 (0x20) Bytes
LA N
&| Instance | Para..| Parameter name | Bit...[ Paramet.. [ Min. [ Max, [ Unit [ Descripti.. |
M1 Output Size 1 [0 256 1
] Instance ID
L.Z] size
L.[#] Format
< il » =
ok | cencel |[ apoy %J[ Help
<l pisconnacted (J pata 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>.

B netDevice - Configuration EPSON_TSERIES_EtherNet_IP_TM_[EPSON TSERIES EtherMet/IP(TM) V1.21<192.168.0.2> == ==
e 10 Device: EPSON TSERIES EtherMNet/IP(TM) Device ID: 0x0009 =
— Vendor: SEIKO EPSON CORPORATION Wendor ID: 0x03F1 DT

Navigation frea [=] Connection -
{23 Configuration
Select connection: [Connection 1] Discrete Exdusive Owner -
General
Electronic Keying |/ Gannestion settings ¥ Gonnection parameters %, ar i T v
=y Connection
4 Description -3 Connection1 Value:
EDS Viewer =0o->T FC) Fj=
- Instance ID Para..| Farameter name | Bit..| Paramet. | Min. | Max, | Unit | Descript
3] size 7 Dnput Size 16 (T |
i %] Format -
= T->0
4 " = L3 -
ok |[ cancel [ apsly %J[ bep |
<> Disconnected 0 Data set . #

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
“Address Table”-Outputs

Length: 0x0020
Length: 0x0020

W netDevice - Configuration CIFX_RE_EIM[CIFX RE/EIM]<192.168.0.1> (#1) =
y 10 Device: CIFX RE/EIM Device ID: 0x0102 =
;}& Vendor: Hilscher GmbH Vendor ID: 0x0118 DT
Navigation Area = Address Table
Setti
@ae [;:3; Display mode: [Hexadedmal - [ C5V Expart ]
Inputs:
nee Driver T Device [ St | Comeotonname | Tnstance ID [ lereth | Addess |
Device Assignment R T HI] Discrsts Exclusive Owner  Dxid 10020 0000
Firmware Download
Licensing
3 Cenfiguration
MNetwerk Settings
Scanlist
Process Data
= Address Table
Outputs:
Quick Connect Table
R | Device | St | Gonnection name | Instance 1D [ Leneth Address ||
Scanner Seffings {EFSON_TSERIES_Ether Net IP_TH_ [ Discrete Excluzive Onner 006 [ DT 0000
;
40 Disconnected () 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
. =
CIFX_RE EIM[CIFX RE/EIM]<192.168.0.2>(#
Ll
[ Connect LTM_[
Disconnect
Download I}
Upload
Cut
Copy
Paste
Metwork Scan...
Configuration...
B i Measured Value D
Simulation
The settings are applied to EtherNet/IP board manufactured by Hilscher.
175
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Diagnosis

45. Right-click [netDevice]-<CIFX_ RE_EIM> icon.
Select [Diagnosis...].

netDevice

Connect m™_[
Disconnect

Download
Upload

Cut
Copy
Paste

Network Scan...

Configuration...
Measured Value... e

4 m . 3
Simulation...

Diagnosis...
Admir

A Aol e

46. The [Diagnosis] dialog box appears.
Select [Diagnosis]-[Master Diagnosis].
Right after this, click [Diagnosis]-[General Diagnosis].

W netDevice - Diagnosis CIFX_RE_EIM[CIFX RE/EIM] <192.168.0.2>(#1)

) 10 Device: CIFX RE/EIM

h Vendor: Hilscher GmbH

[Z HALEDD_2PS_LOW

Gonfiguration stat
1 HALEDD_ 2P5_HICH onfiguration state

[Z3 RX_SYSTEM i@ Configuration locked

L3 DPM_COMO_SMBX i) New configuration pending
(3 DPM_COMO_RMBX (@ Resetrequired
Smans gl

(10 EIM_OBIECT_TASK Communication error: k

[Z3 EIM_TCPUDP

e s =] General Diagnosis
QiDiagnosis % feyice state Network state
~EDEEED || g comuicion @ oot
Master Diagnosis
Station Diagnosis @rn 0 Idie
Firmware Diagnosis i =gy i stop
{24 Extended Diagnosis = @ (@ Offiine

E=8 EeR =)

0x0102 =
0x0118 oT

Watchdog time: 1000
[ EIM_AP_TASK il 9 e
< |’+- s Error count: 0
% connected B Devica &

47. State is normal when the indicators of Communication, Run, and Bus ON are turned

to green and the indicator of Ready is turned ON.
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48. Select [Tools]-[IO Monitor] and perform the input/output test.
Click <OK>.

W netDevice - Diagnosis CIFX_RE_EIM[CIFX RE/EIM]<192.168.0.2> (#1)

) IODevice:  CIFXRE/EIM Device ID: 0x0102 B
}'_" Vendor: Hilscher GmbH Vendor ID: 0x0118 DT

Navigation firea =N 10 Monitor

(1] DPM_COMO_SMBX =

(Z1 DPM_COMO_RMBX Columns: e — _
(ZJ EIM_CL1_TASK Tntput dats _
(1] EIM_ENCAP_TASK Offset: 0

(Z1 EIM_OBJECT_TASK [ [1 |2 [2 4 [5 (8 [7 8 |E] [0 T T2 T3 i s ]
[ EIM_TCPUDP U ;0 [ [ ] 1 0 0 ]

S (T ] 0 0 ] 0 0 ] 0 0 ] 0 0 ] 0 0
[ EIM_AP_TASK

[ EIP_DLR_TASK
[C0 MARSHALLER
(3 ETH_INTF Output data

CaereTAsK ofies o

(Z PACKET_ROUTER

n

I i IFE &[5 |6 E L] [0 (1 12 [18  [14 15 |
& Tools 0 "0 1 0 ] ] 0 ] i 0 ] i 0 ] i 0
Packet Monitor 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
L 4 [0 Monitor|

Process Image Monitc _ Update

< 1, ] »

< connected B Davice @

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

R SYCOM.net - [Untitled.spj] *

ile | View Device MNetwork

=)
=]

|
|
[4
-
a . RIES_|
Exit

B save s x
Savein ‘ CIFX V| (< W W

l Mame Date modified Type Size
Outdated versions 7222019 3:16 PM File folder

Im
(=] |E
z %

(TR
s}
P

Lo
g
=

wm
E
W |
1]
w

Quick access

Desktop
m
Libraries

L

This PC

@

Network

File name: ~ | I Save

Save astype: 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...].

a
CIFX_RE_EIM[CIFX RE/E ‘

)

3 Connect
#

Disconnect
Download
Upload

Cut

Copy

Paste

Metwork Scan...
Configuration...
Measured Value...
Simulation...

Diagnosis...
Additional Functions »
Delete

WM Symbolic Name...

[ EtherNet/IP
: ([ Gateway / Stand-Alone Slave

| Master

- CIFX RE/EIM

21 COMX 100XX-RE/EIM
-febs NETX 100 RE/EIM
-fibz NETX 500 RE/EIM
- NHST-T100-EN/EIM
2 NJ 100XX-RE/EIM

;Ialbus/(Vendor >\ DTM Class )\ Found /

Etherllet/IP Scanner DTM

Hilscher GmbH
V1.1100.5.6286
2008-07-07

CIFX RE/EIM
CIFX_RE_EIM
Hilscher GmbH
V1.000
2005-03-24

Offline Compare...
Online Compare...

Setpoint Value...

Service >

License

Export ¥ CSV.. L\\,

Print > DBM/nxd...
XML...

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

.‘ Save As x
Savern: | || OFX v @2 e E
+ Name - Date modified Type Size
- DeviceMet 2019/07/08 12:21 File folder
Quick access X
EtherNetlP 2019/06/28 11:16 File folder
. B EtherhNetlPcsy 2019/07/08 11:51 Microsoft Excel CS...
Desktop
™
Libraries
This PC
Neh;vork
< >
Fie pame: DeviceNet Y]
Save as type: CSV Files (*.csv) ~ Cancel

Now, the settings by SYCON.net are complete.

Close SYCON.net.

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

the following section and disable the fast startup function.

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

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

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

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

3.  When the following message displays, click the [OK] button.

Epson RC+

o Option was successfully enabled.

x

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

box.

System Configuration

[ Startup

=) Gontraller

- Gieneral

- Configuration

. Preferences

- Simulator

- Orive Units

- Fobaots

£ Thputs / Outputs
- Fieldbus Master
[+-Fieldbuz Slave
- Remote Gontrol
G- R5232

- TGP £ IR

F- SECUF ity
H-\ision

Figldbuz Master General
Cloze

Eiltus Tie
More

n

Total Input Bytes: 0

Total Output Bytes(

X

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

6. Set the following items:

[Fieldbus Type:]

[Board Type:]

System Cenfiguration

[#-Startup
[=-Gontroller

.. General

- Configuration
- Preferences
-~ simulatar

EtherNet/IP
Hilscher
[Update Interval:] Update cycle for the EtherNet/IP master 1/O
T X
Fieldbus Mazter General
Cloze
Apply
Fieldbus Type: Festre

-Drive Unite

- Fobots

-Tnputs / Outputs
- Fieldbus Master
- Fieldbus Slave

- Remate Contral

[-R5232

- TGP /£ IP

- Security

- Vizion

T-F-E

Update Interval: ms
Total Input Bytes: 0

Total Cutput Bytes0

Impart
Configuration

Click <Import Configuration>.

Fieldbus I/O Rev.24
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7.  Select the configuration file (.csv) for RC+.
Click <Open>.

Import Hilscher Fieldbus Master Configuration X

<« v » ThisPC » Documents » CIFX » v O Search CIFX P

Organize v New folder = [ @

>

I This PC 3 Mame Date modified Type 4

8 3D Objects EtherNet|P
[ Desktop [ EtherletiP.csv

File folder
CSV File

%] Documents

; Downloads

J’s Music

&= Pictures

m Videos

i Win1Dxb4 EN (C:)
- Win10x64 JP (D:)
- Win10x64 CS (E:)

- Win 10x64 CT (F) N 3

File name: | EtherNietiP.csv v |Hilscher ConfigFile (csv)

SahiE

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

The Hilscher configurati~ file
‘Di¥Users¥0586106¥Dotiments ¥CIFXEEtherMetIPesy' has been
imported successfully.

Click Apply to use the new configuration,

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

System Configuration ? ped

= Startup Fieldbuz Maszter General

- Gantenoller

- CGieneral

- Configuration

Preferences

-~ Simulator Fisldbus Type: | EtherNet/IF -

-Drive Units

- Fobot: .

..[npu?ssj Outputs Board Type: Hilzcher w I}
Fieldbus Master

Fieldbuz Slave

Cloge

m-E-E

Update Interval | 10 ~| msz
[+ Remaote Gontrol -
-R5232
w-TGR A TP Total Input Bytes: 32
- SecLUr ity
H- Vizion Total Output Bytez 32
Impart

Gonfiguration

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

10. Click <Close>.
The following dialog box appears.
The Robot Controller automatically starts rebooting.
EPSON RG+ 7.0

Rebooting Controller

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

U System Configuration

Thputs / Qutputs

[=)- Gontraller Claze
General

Configuration
Preferences
Simulator (1 3)

Twpe Ihstalled Thputz Qutputs

Mo

uts \r
= Fieldbus Master Extended Board 1 Mo
General Extended Board 2 Mo
Slaves Extended Board 3 Mo
Eg;;;e Gantrol Extended Board 4 Mo
TGP /TP Drive Unit 2 Mo (14)
Conveyor Encoders Fieldbuz Slave Mo
Force Sensing Fieldbus Master Yes G144 - 6463 6144 - 6431 |
Security
Wigion

12. Select [Inputs/Outputs].
13. 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)

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

[ System Configuration ? X
5 Satp Feldbus Master General
—-Controller
General
Configuration
Corbger _ ooy
Semulator Tpe: | EtherNet/IP v]
#- Drive Units Bestore
Update 1
beva: [0 ] o

Total input Bytes: 40
(16)
Total Output Bytes: 36

15. 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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16. Select [Fieldbus Master]-[Slaves].

I System Configuration

Startup

= Gontraller

General
Configuration
Praferences
Simulator

Robots

Tnputs / Qutputs

= Fieldbug Master

-k

ieneta
Remofe Tantro
R5232

EaREaRE)

Conveyor Encaders
Force Sensing
Security
ision

TGP /TP 1

Figldbus Master Slaves

1D Input Bytes

Output Bytes Spel Inputs

B1
6400-5463

(18)

3/

I System Gonfiguration

Startup

= Cantroller

General

Corfiguration

Preterences

Simulatar

Raobots

Tnputs / Qutputs

=- Fieldbus Master
General
Slaves

Remote Contral

R3232

TGP /TP

Corweyor Encoders

Force Sensing

Security

“igion

m-&E

3R R

Fieldbus Master Slaves

Spel Outputs

|Jles Output Bytes

Spel Inputs
61

17. 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)
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2.3.5 Installing EtherNet/IP Slave Board

Appearance

(o]

—— EtherNet/IP Connector

dinenseuiz

— Configure Switch

=

00 1ov
OO0 N1
SWA

— Status Display LED [ >

SN

-

snO QO 1ov
sw(O O N1

ACT LED
LNK LED :

NS LED
MS LED

:Link status display
Communication packet

reception or transmission status

display

The Fieldbus slave board is configured as follows at shipment.

Board Appearance Configuration
CN3 CN3
o N
Al
o o Z
o
©
o
JMP1
All Open

DSW1 DSW2

Fieldbus I/O Rev.24

DSW2

Sw4
SW3
Sw2
SWi1

O <
e

-

All ON

Z¢Msda

DSW1

SW8
Sw7
SW6
SW5
Sw4
SW3
Sw2
SW1

Fixed as above

B ©
B~
IO o
O
N~
O o
Z.:-(\I
O —

LMSd

:Network status display
:Module status display

JMP1
IRQ15|/0 ©|JP5
IRQ11|0 O|JP4
IRQ10|0 o |JP3
IRQ7 |0 O|JP2
IRQ5 |0 O|JP1

1 2

All Open
183
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Specifications

ltem

Specification

Name

EtherNet/IP slave board

Supported Connection

I/0 messaging connection (Cyclic),
Explicit messaging connection
EtherNet/IP communication protocol

Baud Rates 10 M, 100 M (bps)
Transfer Distance Standard Ethernet protocol
Cable Standard Ethernet protocol
Mode Slave

Interface 1 EtherNet/IP port

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

Assembly Instance

Input: 100 (64h)
Output: 150 (96h)

size: Depending on /O settings
size: Depending on /O settings

Configuration: 1 size: 0
LED Description
LED state MS NS

OFF P Iv OFF Power supply OFF

ower su

PPy 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

C Communication packet

ON Linking . .
reception or transmission

184

Fieldbus I/0O Rev.24




2. Installation

Setting Configure Switch

AN

WARNING

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

Set all EtherNet/IP board configure switches OFF. Otherwise, the initialization error
occurs.

All the EtherNet/IP communication configurations are set by the development software
(EPSON RC+ 7.0).

Wiring

Use a standard Ethernet connector for wiring to the board.

A

CAUTION

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

Installing a Board

/N

WARNING

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.

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

Reference manuals:
RC700 Series Maintenance MANUAL 7.1 Option Board
RC90 Series Maintenance MANUAL 7.1 Option Board

When using RC700-D and RC700-E, please contact the supplier of your region.
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Confirmation and Configuration of EPSON RC+ 7.0

When the EtherNet/IP slave board is installed to the Controller, it is recognized
automatically. Confirm whether EPSON RC+ 7.0 has recognized the EtherNet/IP slave

board using the following procedure.

1.

2.
3.

4,

5.

6.

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

box.

- Systemn Configuration

Startup

SPEL Controller Board

Drrive Unitz

Fiobaots
Inputs / Outputs

= Fieldbus Slave

7 E

Inputs / Outputs

Extended Board 1 .

Installed

e

Inputs Outpute
0-23 |
B4-95

General 64-95
ElhE,NEmp(z) Extended Board 2 Mo

Remate Control Extended Board 3 Mo

RS232 Estended Board 4 Mo

TCP/IP | Fieldbus Slave Yes 512- 767 512 - 767

Conveyor Encoders Fieldbus Master Ma ﬁ
Securty
Wisian \’Q (3)

Close

Select [Inputs / Outputs].

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

Installed
Inputs
Outputs

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

Select [Fieldbus Slave]-[General].

= System Configuration

Startup
SPEL Controller Board
Diive Units
Robots

= Inputs / Outputs

= Fieldh ave
EtherNetx’IFﬁ

Remate Cortrol
R5232 (4)
TCR AP

Conveyor Encoders
Security
Wision

Figldbus 140 Slave

Close

Fieldbus Type:
Input Bytes:

Output Bytes:

Ethertet/IP
32 ~
32 ~

Wi

Confirm that the following items are displayed.
EtherNet/IP

32 (default setting)
32 (default setting)

Fieldbus Type
Input Bytes
Output Bytes

Click <Close>.
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7. Select [Fieldbus Slave]-[EtherNet/IP].

D Systemn Configuration E|g|
Startup Ethertdet/IP =
SPEL Contraller Board MAC Address:  00-30-11-03-93-49 __
Flobats Host Mame: ETHIPOOOO
= Inputg / Qutputs Domain Mame:

(= Fieldbus Slave

Primary DMS: 0.0.00

Remate ; Secondary DNS: |0.0.0.0
R5232
TCPHIP RS Mz seconds
Corwveyor Encoders .
Secuity Egﬂ;ﬁaﬁm O Static (& DHCP/BOOTRAARP
YWision

i

8. 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.

9. When the configuration is completed, click <Apply> to apply the setting.
10. Click <Close>.

NOTE When Address Configuration is set to “DHCP/BOOTP/ARP”, the Controller waits
& for DHCP/BOOTP/ARP sever response for 30 seconds at Controller startup. When
DHCP/BOOTP/ARP does not respond within the time, the Controller stops the
request to the DHCP/BOOTP/ARP server and waits ARP.
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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 System Configuration

Startup Fieldbus 140 Slave

SPEL Controller Board

Drrive Units

Fiabats Fieldbus Type:  EtheiNet/IP

= Inputs / Outputs
=) Fieldbusz Slave Input Bytes: 32 v

Fiher 7 Output Bytes: 32 £
Femate Control

R5232

TCR/IP
Conveyor Encoders

Security

“ision

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

I System Configuration

Fieldbus /0 Slave

SPEL Controller Board
Diive Units
Robats Fieldbus Type:  Etharlat/IP
(=) Inputs / Outputs
= Fieldbus Slave Input Bytes: 20 »
General
EtherMet/P Output Bytes
Remote Cortrol
RS5232
TCRAIF
Conveyor 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

PELe
SPEL Controller Board
Drive Units
Hoha = Type Installed Inputs Outputs
=] | [nputs # Outputs - . = =
= Fieldbus aveﬁ 7\ Standard i Mes o 0-23
General ( ) Extended Board 1 es E4- 95 E4-95
EtherMet P Extended Board 2 No
Remate Contral Extended Board 3 No
RS232 Extended Board 4 Nao
TCP/IP || Fieldbus Slave es 512- 671 512-671 || Q
Conveyor Encoders Fieldbus b aster No (8)
Securty

ision

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>.

NOTE . .
& When you change the input/output size of EtherNet/IP slave board, you need to

change the input/output size of the slave information registered in the Fieldbus
master device.

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

EPSON RC620 Ether Net/IP. Slave 3
General Donnections IOnIine Parameters ] Module Informations ] Fart Configuration ] EDS File ]
Gonfigured Connections : Connections Parameters
= EPSON RG820 EtherMNet/TF Slave Name | wvalue | Unit [
-1-A Discrete Exclusive Owner = Request Packet Interval 10 mz

) General = Input — T->0

O Check Equipment Identity |__ Tnput Size o0 bytes |

O Configuration Settings = Thput Mode Waeast
w  Input Twpe Fixed
= Priarity Scheduled
= Trigger Tvpe Cyelic

= Output — O—>T

= Output Size 1] J bytes |
= Cutput Mode ‘oIt 1o Poin

= Output Type Fixed
= Priority Scheduled
Degcription
COutput zize in bytes.
The default size in the EDS file iz 32 bytes.
= o [ ] o

Electronic Information File (EDS file)

An EDS file is supplied for EtherNet/IP slave Board network configuration. The file is
located in the following folder where EPSON RC+ 7.0 is installed.
\EpsonRC70\Fieldbus\EtherNet/IP
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Compatible list of EDS file

Fieldbus Controller File name
RC700 series EPSNO0800.eds
Ethenet/IP RCI0 series EPSN0601.cds
RC700 series EPSNO800 Rockwell.eds
Ethemet/IP for Rockwell /g coq ceries EPSN0601_Rockwell.cds
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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.

A

CAUTION

m Pay attention to the followings in order to prevent the the connecter from coming

off.

Use the connectors attached to the module.

1.
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.

A

m Use the Controller firmware and the Ethernet/IP module in the following
combinations. It does not guarantee the correct motions if you use any
combination other than those listed below.

Controller | Controller Firmware Version M Ethernet/IE
odule Version
CAUTION T/VT Series | Before 7.5.54.13 V.1.34
7.5.54.13 or later V.1.34
V.1.58
’\%E Refer to EPSON RC+ 7.0 User's Guide "5.13.2 [System Configuration] Command (Setup
Menu)" [Setup]-[System Configuration]-[Controller]-[Preferences] to check the firmware
version.
NOTE . L
a The module version of Ethernet/IP is indicated on the label on the back of the module.

B ABCC-M40-EtherNet/IP
E _HMS Industrial Networks

T i W
 Anticle: 3.C
Serial. A053gBAg 00-30-11-49-24-10
INPUT POWER: 3,3VDC, Class 2
MFD in 2021/12/20

Max ambient temp. 70°C RoHS

Appearance

LINK/Activity LED

(port1)  (port2) MSLED
/ / /

Fieldbus I/O Rev.24
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Specifications

Item

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)
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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

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.

Set all EtherNet/IP modules configure switches OFF. Otherwise, the initialization error

occurs.

All the EtherNet/IP communication configurations are set by the development software

(EPSON RC+ 7.0).

Fieldbus I/O Rev.24
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Wiring

Use a standard Ethernet connector for wiring to the module.

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

N

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

Reference manuals:
T series MAINTENANCE MANUAL 14.6 Fieldbus 1/0O

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

0 System Configuration @El
Inputs / Outputs _

+- Startup

+- SPEL Controller Board

+- Drive: Units

+ Robots

=8 |nputs / Outputs

=- Figldbus Slave
General
EthelNet:’IP(Z)

+- Hemate Contral

+ R5232

+-TCR/IP

Conveyor Encoders
4 Security

+- Yizion (3)

Tupe Installed Inputs Outpute

Standard

EvendedBoad 1 Yes 6495 6495

Extended Board 2 Mo
Extended Board 3 Mo
Estended Board 4 Mo
Fieldbus Slave \CS
Fieldbus b aster Mo

2767 512767 |

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)

Fieldbus I/0O Rev.24
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4.

5.

6.
7.

9.

Select [Fieldbus Slave]-[General].

I Systemn Configuration |E|g|
Startup Fieldbus 140 Slave [m
SPEL Controller Board
Drrive Uitz

Fiobots Fieldbus Type: EtherMet/IP
= Inputs / Dutputs
ieldbus Slave Input Bytes: 32 v

Output Bytes: 32 £

Remate Control

R5232 (4)
TCR /IR
Corweyor Encoders (5)

SecLrity
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 Systern Configuration |E|r‘5__(|
Ethedet/IF
g?gﬁ%ontmua, Board MALC Address:  00-30-11-03-93-49
Dove i o
= Inputs / Dutputs DRz

(=) Fieldbus Slave
enels

FErimary DMS: 0.0.0.0

Remate o ol Seconday DNS: [0.0.0.0
R5232
TCP /1P RS Lz seconds
Corwepor Encoders
Secuily Eg:;zﬁaﬁm O Static &) DHCP/BODTR/ARF
Wision

i

Set each item to the specific value to connect the Ethernet network.
For information about the setting values, contact your network administrator.
Address Configuration is set to “DHCP/BOOTP/ARP” at shipment.

When the configuration is completed, click <Apply> to apply the setting.

10. Click <Close>.

NOTE

Fieldbus I/O Rev.24

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].

| System Configuration |2|E|
Statp Fieldbus 1/0 Slave
SPEL Controller Board
Drive Units
Robots Fieldbus Type:  EtherNet/IP
(=) Inputs ¢ Outputs

=) Fieldbus Slave Input Bytes: 32 w

7 Output Bytes: 32 w
Remate Contral

R&232

TCP/IP
Conveyor Encoders

Security

Vision

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

I System Configuration

Figldbus |40 Slave

SPEL Cantroller Board

Startup
Driive Linits
Robots Figldbus Type: Etheet/IP Apply
= Inputs / Outputs
=- Fieldbus Slave Input Bytes: 20 v
Gereral
EtherMet/AP Output Bytes:
Fiemote Control
R5232
TCR AP
Conveyor 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

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

I System Configuration

Inputs / Dutputs

Startup
SPEL Controller Board
Diive Urits

Type Installed Inputs Outputs

F Standard e
Estended Board 1 s
Ethetlet/AP Extended Board 2 Mo
Fiemate Contral Extended Board 3 Mo
R5232 Extended Board 4 Mo
TP /1P || Fieldbus Slave Yes  512-B71__ 512-671 || Q
Conveyar Encoders Figldbus Master Mo (8)
Securiy

ision

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>.

NOTE . .
& 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 applicomlO Console application.

EPSON RC620  EtherHet/IP Slave X
General Connections IOnIine Parameters ] Module Informations ] Fart Configuration ] EDS File ]
Configured Connections : Connections Parameters
= EPSON RGE20 EtherMNet/TF Slave Name | wvalue | Unit [
-1-A Discrete Exclusive Owner = Request Packet Interval 10 ms

1) General = Input — T->0

O Check Equipment Identity |__ Tnput Size 70 bytes |

O Configuration Settings = Thpot Mode Waeast
w Input Tupe Fixed
= Priarity Scheduled
= Trigger Tvpe Cyelic

= Output — O—>T

= Output Size 0] J bytes |
= Cutput Mode it 10 Poin

= Output Type Fixed
= Priority Scheduled

[ o0 | remoe

Dezcription

Output size in bytes.
The default size in the EDS file iz 32 bytes.

= .
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“Encapsulation Inactivity Timeout”

Fieldbus EtherNet/IP slave module supports “Encapsulation Inactivity Timeout” which is
added by EtherNet/IP standard update.
If the EtherNet/IP master device is not supported for the standard on the above, connection
will be disconnected.
You need to change the “Encapsulation Inactivity Timeout” set value of the slave on the
EtherNet/IP master device side.
For more details, refer to 2.3.3 Installing EtherNet/IP Master Board Manufactured by
molex How to Change the Set Value on the Master Side.

Electronic Information File (EDS file)

An EDS file is supplied for EtherNet/IP slave module network configuration. The file is
located in the following folder where EPSON RC+ 7.0 is installed.
\EpsonRC70\Fieldbus\EtherNetIP

Use in the following combinations.

Compatible list of EDS file

Controller

Controller
Firmware Version

Ethernet/IP
Module Version

File Name

T/VT Series

Before 7.5.54.13 V.1.34 EPSN0901.eds
EPSN0901 Rockwell.eds

7.5.54.13 or later V.1.34 EPSN0901.eds
EPSN0901 Rockwell.eds

V.1.58 EPSN0902.eds

Fieldbus I/0O Rev.24
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2.4 CC-Link

2.4.1 Installing CC-Link Slave Board

WARNING

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

Installing/removing any boards or

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

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

off.
A . Use the connectors attached to the board.

4
CAUTION 5. Insert the connectors all the way seated.
6. Fix the cables at proper positions in order not to put a load on the
connectors.
Appearance

%

MNIT 00

¥aav ads
o

|

+«—— CC-Link Connector

<— Station Configure Switch (x 10)
“— Station Configure Switch (x 1)

535%— Status Display LED [

D(-— Baud Rate Configure Switch

O
O

Py
O

133O O NNy

SD LED

RUN LED

RD LED

: Data transmission

status display

: Offline status

display

: Data reception

status display

ERRL LED : Error status display

The Fieldbus slave board is configured as follows at shipment.

Board Appearance
CN3

JMP1

1

DSW1 DSW2

Fieldbus I/O Rev.24

Configuration

CN3

ENO

600000L
OL olo|o|o|o Z

All Open

DSW2

~mmg|sw1
NI [ SW2
“ECm [SW3
SECH (SW4

All ON

DSW1 JMP1

—~ECmOo| SW1

NEICE S| SW2 IRQ5 [0 O] JP1

wEm | SW3 IRQ7 [0 ©|JP2 &

~pCmm | SW4 IRQ10/0 O|JP3

v | SW5 IRQ11|0 o|JP4 =

o | SW6 IRQ15|0 ©|JP5

~ICmm | SW7 12

oW | SW8

Fixed as above All Open
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Specifications
ltem Specification

Name CC-Link Slave Board

Connection Method Broadcast polling

Baud Rates (bps) 156k, 625k,2.5M, 5 M, 10 M (bps)

Transfer Distance Baud Rates Cable Length
10 M (bps) 100 m
5 M (bps) 160 m
2.5 M (bps) 400 m
625 k (bps) 900 m
156 k (bps) 1200 m

Maximum Device Number 64 units

Cable

Dedicated cable supporting CC-Link Ver.1.10

Mode

Slave

Interface

CC-Link Verl.10/ Ver2.00 1 port

Occupied Stations

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

Master Station’s Handshake

Max. Input Data Size

(Ver1.10) 384 bits (48 bytes)
Max. Input Data Size .

(Ver2.00) 1472 bits (184 bytes)
Max. Output Data Size .

(Ver1.10) 384 bits (48 bytes)
Max. Output Data Size 1472 bits (184 bytes)

(Ver2.00)

LED Description

LED state represents the states of the fieldbus 1/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 - - - -
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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.

Configuration of the device station is available with the station configure switch on the
CC-Link slave board.

Baud rate configuration is available with baud rate configure switch on the CC-Link

board.

1. Set the station of the CC-Link slave board with the station configuration switch.
Make sure that the station does not duplicate with the other devices inside the network
at configuration.

Switches on the x10 side are for tenths digit address value configuration. Switches on
the x1 side are for units digit address value configuration. Stations from 1 to 64 are
available.

2. Set the CC-Link baud rate. Check the master configuration and set the same baud
rate. Refer to the following table for configuration.

Baud Rate Switch
156 k 0
625k 1
25M 2
5M 3
10M 4
Configuration prohibited 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 Board

> DA L

CC-Link
Module

Terminating DA ,’I >< >< \ E ><\‘ >< | DA Terminating
Resistor DB |— L \ DB |/ L ! DB Resistor
DG —— DG [ +—{DG
stof N stD S /sio
FG / FG / FG

Twisted-pair Cable Twisted-pair Cable
= with Shield = with Shield =

Fieldbus I/O Rev.24
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NOTE

Prepare the cable for CC-Link Ver.1.10 sold in the market as a communication cable.
Install terminating resistors at both ends of the network.
Use the terminating resistors attached to the CC-Link master station.

Make sure to disconnect the connectors only after turning OFF the power supply of the
specific station.

Connect the shield wire for CC-Link to the “SLD” of each unit and ground the both ends
via “FG”.

Installing a Board

N

WARNING

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

202

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

Reference manuals:
RC700 Series Maintenance MANUAL 7.1 Option Board
RC90 Series Maintenance MANUAL 7.1 Option Board

When using RC700-D and RC700-E, please contact the supplier of your region.

Compliance with the EMC regulations
Our robot controllers and optional CC-Link boards are built into mechanical devices.

EMC compliance with your end product (entire mechanical device which builds our
products into the device) varies depending on configuration, wiring, placement, and so on.
Therefore, please judge the EMC compliance of your final product by yourself.

An example of EMC countermeasures is described below.
- Mount a ferrite core to the CC-Link cable to reduce radiation noise.
- Use the exclusive cable for CC-Link.
- Place the ferrite core as close as possible to the controller.

- Change the number of the cable turns to the ferrite core depending on the radiation
noise condition.

- Use the ferrite core listed in the table below or equivalent.

Manufacturer Part number

Kitagawa Industries

Co., LTD. GTFC-41-27-16

Fieldbus I/0O Rev.24
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Example: Robot Controller RC700 series

=
oo N

AN
[

N
m

Ferrite Core

Example: Robot Controller RC90 series

-}
CC-Link cable

(4 turns)

T

w‘Elﬂoﬂ
-3

Ferrite Core

[

CC-Link cable
(4 turns)

AN

CAUTION

m This example is an idea of the EMC countermeasures in our installation and
wiring conditions. The test result may vary in your testing environment.

Fieldbus I/O Rev.24

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.

2.
3.

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

box.

= System Configuration

1- Startup
=-Controller
i General
- Configuration
- Preferences
- Simulator
(& Drive Units
i~ Robots
i - Feldbus Sla
H *-General
Analog /0
[} Remote Control
#-RS232
@-TCP /1P
+-Conveyor Encoders
+1- Security
- Vision

Inputs / Outputs

Type
Extended Board 2
Extended Board 3
Extended Board 4
Euromap &7 Boar.

Drive Unit 2

Drive Unit 2 R-I/0
rive Unit 3

(2 Drive Unit 3 R-I/0

Euromap 67 Boar..

Installed
No

Close

Inputs Outputs ~

| Fieldbus Slave

Fieldbus Master
Analog Board 1
Analog Board 2
Analog Board 3
Analog Board 4

512- 767 512-757%
(3)

Select [Controller]-[Inputs / Outputs].

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

Installed
Inputs
Outputs

:Yes

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

204

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

= System Configuration

- Startup
=-Controller
General
Configuration
-Preferences
! Simulator
(- Drive Units
Robots
(= Inputs / Outputs
=) Fieldbus Slave

Fieldbus 1/0 Slave

Close

Fieldbus Type:

Version: 110 ~

input Bytes: 2 v
Output Bytes:

-

Analog 170 Ch

(#}-Remote Control

e (4) ()
@-TCP /1P

H Conveyor Encoders

+- Security

+- Vision

5. Confirm that the following items are displayed.

Fieldbus Type : CC-Link

Version : 1.10 (default setting)
Extended Cyclic Setting : (gray out) (default setting)
Input Bytes : 32 (default setting)
Output Bytes : 32 (default setting)

6. Click <Close>.

These is no Extended Cyclic Setting on CC-Link Verl.10.
If you change Version to 2.00, you can configure Extended Cyclic Setting.

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

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

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

= System Configuration

 #-RS232
@-TCP /1P
H Conveyor Encoders
+- Security
- Vision

i Analog I,E C
(+}-Remote Control

Fieldbus /0 Slave
#- Startup Close
=-Controller
- General
Conliguration Fieldbus Type:  CC-Link
Preferences
H Simulator Version: 110 v
- Drive Units
Robots
(= Inputs / Outputs
= Fieldbus Slave Srlisa 2 =
vt s

Fieldbus I/O Rev.24



2. Installation

3. Change the settings of [Version] of CC-Link.
In this example, Version is changed to “2.00”.

M= System Configuration

Fieldbus 1/0 Slave

[#- Startup Fine
(- Controller

i Configuration Fieldbus Type: ~ CC-Link

- Preferences

++ Simulator Version: Restore
i |T\ Drive Units Bxtended Cyclic
i i-Robots Setting:
| B Inputs / Outputs e

i [ Fieldbus Slave s e

-~ General Outy es:

Py Analog 1/0 et B
| [6-Remote Control
| B-RS232
| BITCP/IP
 ‘-Conveyor Encoders
- Security
(- Vision

4. Change the settings of [Extended Cyclic Setting].
In this example, Extended Cyclic Setting is changed to “2”.

= System Configuration

Fieldbus 1/0 Slave
[#-Startup Close
(=-Controller
- General
i~ Configuration Fieldbus Type: Boply
i~ Preferences
i+ Simulator Version: Restore
[+ Drive Units
-~ Robots SE:;E,"’ Crdte
= Inputs / Outputs enen
| - Fieldbus Slave kit
i General Out .
] put Bytes:
i “Analog I/0
+- Remote Control
\fl RS232
@-TCP/IP
i..Conveyor Encoders
[#- Security
[+~ Vision

5. Change the settings of [Input Bytes] and [Output Bytes].
In this example, both of them are changed to “92” Bytes.

= System Configuration

- Startup Fieldbus 1/0 Slave L

(=)-Controller
i~ General
~Cortiguration Fieldbus Type: ~ CC-Link Apply
- Preferences
- Simulator Version: 200 ~ Restore
(- Drive Units
- Robots el S
\%\-hputs / Qutputs
| [&-Fieldbus Slave

. -General

| -Andiog 110
[+ Remote Control
#-RS232

#-TCP/IP
i..Conveyor Encoders
[#- Security
- Vision

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

Restarting Controller

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

I Systemn Configuration

Inputs / Outputs

- Startup s
=-Controller

i..General Type Installed Inputs Outputs  *

- Corfiguration ExtendedBosrd2 = No

- Preferences Extended Board 3 No

- Simulator ) Extended Board 4 No

:;\ Drive Units Euromap 67 Boar. No

Robot Euromap 67 Boar. No
=] hhputs / Outputs Drive Unit 2 No

INSR
©

; E-Fieldbus Slave Drive Unit 2 R-1/0 No (10)
| L ?e"leg Drive Unit 3 No
:l\-RemotZOC?m’lml i i @
e [Fietdbes Stave Yes  512-1247  512-1247 |
5. TCP / IP Fieldbus Master No
.- Conveyor Encoders Anclog Board 1 g
- Seculy Analog Board 2 No
- Vision Analog Board 3 No
Analog Board 4 No

9. Select [Controller]-[Inputs / Outputs].

10. Confirm that the following items are displayed in “Fieldbus Slave”.
Inputs : 512 — 1247
Outputs : 512 — 1247

In this example, Input byte is 92 bytes (736 bits) and 512-1247 is displayed in
Inputs.

Also, Output byte is 92 bytes (736 bits) and 512-1247 is displayed in Outputs.
11. Click <Close>.
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Operation

When the CC-Link is installed, some operation differs from the other Fieldbus I/O options.
This section describes about these differences.

Remote Input and Output

Remote input (RX) and remote output (RY) indicates ON/OFF information. Remote data
is bit data and the FROM/TO command is executed per 16 bits (1 word).

I3 2]

n” in the following tables is address configured as a master station with the station
configure.

Remote Input List (Output from RC+ / Input for PLC)
(Version: ver2.00 / Extended Cyclic Setting: 2 / Input and Output Bytes: 92
(4 stations occupied)) *1

Signal direction: Remote device station (CC-Link board) — Master station (PLC)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

_ Controller
Address Signal Name Output Bit No.
RXn0 Ready *1 512
RXnl Start *1 513
RXn2 Paused *1 514
RXn3 Error *1 515
RXn4 NA 516
RXn5 SafeguardOn *1 517
RXn6 SError *1 518
RXn7 Warning *1 519
RXn§ 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+1)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(n+1)5 ErrorCode64 *1 533
RX(n+1)6 ErrorCode128 *1 534
RX(n+1)7 ErrorCode256 *1 535
RX(n+1)8 ErrorCode512 *1 536
RX(n+1)9 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(n+1)E | CmdError *1 542
RX(n+1)F | EStopOff *1 543
RX(n+2)0 | NA 544

Fieldbus I/O Rev.24 207



2. Installation

208

. Controller
Address Signal Name Output Bit No.
RX(n+D)8 | NA 728
RX(n+D)9 | NA 729
RX(n+D)A | NA 730
RX(n+D)B | Remote Ready *2 731
RX(m+D)C | NA 732
RX(n+D)D | NA 733
RX(n+D)E | NA 734
RX(n+D)F | NA 735

*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 board is completed at the Controller turn-on,
Remote Ready flag (in this example, [RX(n+D)B]) turns ON.
I/0 assignment of Remote Ready cannot be changed or disabled (NA).

CC-Link Number of Number of Bytes Remote Ready
Version | Extended Cyclics Occupied Stations) Bit No.
1 to12 (Occupied Stations 1) 539
110 13 to 24 (Occupied Stations 2) 571
’ 25 to 36 (Occupied Stations 3) 603
37 to 48 (Occupied Stations 4) 635
12 (Occupied Stations 1) 539
1 24 (Occupied Stations 2) 571
36 (Occupied Stations 3) 603
48 (Occupied Stations 4) 635
20 (Occupied Stations 1) 539
2% 44 (Occupied Stations 2) 603
200 68 (Occupied Stations 3) 667
’ 92 (Occupied Stations 4) 731
40 (Occupied Stations 1) 571
Ax 88 (Occupied Stations 2) 699
136 (Occupied Stations 3) 827
184 (Occupied Stations 4) 955
8x 80 (Occupied Stations 1) 635
176 (Occupied Stations 2) 891

Fieldbus I/0O Rev.24
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Remote Output List (Input for RC+ / Output from PLC) *1
(Version: ver2.00 / Extended Cyclic Setting: 2 / Input and Output Bytes: 92
(4 stations occupied)) *1

Signal direction: Master station (PLC) — Remote device station (CC-Link board)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

Address Signal Name Controller Bit No
RYnO Start *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+C)F NA 719
RY(n+D)0 NA 720
RY(n+D)1 NA 721
RY(n+D)2 NA 722
RY(n+D)3 NA 723
RY(n+D)4 NA 724
RY(n+D)5 NA 725
RY(n+D)6 NA 726
RY(n+D)7 NA 727
RY(n+D)8 NA 728
RY(n+D)9 NA 729
RY(n+D)A NA 730
RY(n+D)B NA 731
RY(n+D)C NA 732
RY(n+D)D NA 733
RY(n+D)E NA 734
RY(n+D)F NA 735

*1: Remote control inputs and outputs are not allocated to fieldbus slave 1/O by default. To

Fieldbus I/O Rev.24

allot remote control input and output to fieldbus slave 1/O, refer to 3.5 Setting Remote

Control Input and Output later in this manual.
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Remote Register

Remote register (RWr, RWw) is numeric value

“m” indicated in the following tables are master station address configured with station

configure.

Remote Register List

(Version: ver2.00 / Extended Cyclic Setting: 2 / Input and Output Bytes: 92
(4 stations occupied)) *1

Signal direction: Remote device station (CC-Link board) — Master station (PLC)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

Address Signal Name Controller Word No Controller Bit No
RWrm+0 NA 48 768 to 783
RWrm+1 NA 49 784 to 799
RWrm+1D NA 75 1200 to 1215
RWrm+1E NA 76 1216 to 1231
RWrm+1F NA 77 1232 to 1247

Signal direction: Master station (PLC) — Remote device station (CC-Link board)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

Address Signal Name Controller Word No Controller Bit No
RWwm+0 NA 48 768 to 783
RWwm-+1 NA 49 784 to 799
RWwm+1D NA 75 1200 to 1215
RWwm+1E NA 76 1216 to 1231
RWwm+1F NA 77 1232 to 1247
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The number of stations, remote I/O range, and remote register range depend on the input /
output size.

<CC-Link Verl.10>

Input / Output Byte . . Remote I/O | Remote Register
Co?mfiguratign (Ré+) Occupied Stations (Bytes) (Bytes?
0< x =<4 1 S 0
4<x =<12 4 x—4
12<x =<24 2 8 x—8
24 < x =<36 3 12 x—12
36 < x =<48 4 16 x—16
NOTE
& When the input and output size of RC+ is set to 32 bytes (default value), number of

occupied station will be 3, Remote I/O will be 12 bytes, Remote Register will be 20 bytes
(10 words), and system reserved area will be 4 bytes.

When the input and output size is set to 36 bytes, number of occupied station will be 3,
Remote I/O will be 12 bytes, Remote Register will be 24 bytes (12 words), and system

reserved area will be 0 bytes.

In Version 2.00, there is no system reserved area.

<CC-Link Ver2.00>

Occupied Extended Cyclics
Stations 1x 2x 4x 8x
12 bytes 20 bytes 40 bytes 80 bytes
1 32 4 32 8 64 16 128 32
bits words bits words bits words bits words
24 bytes 44 bytes 88 bytes 176 bytes
2 64 8 96 16 192 32 384 64
bits words bits words bits words bits words
36 bytes 68 bytes 136 bytes
3 96 12 160 24 320 48
bits words bits words bits words
48 bytes 92 bytes 184 bytes
4 128 16 224 32 448 64
bits words bits words bits words

The number of occupied stations is the ones on the CC-Link network. Set this number to
the master station.

Remote I/O is the information of ON/OFF.

Remote I/O data is in bit data and the FROM/TO command are executed in units of 16

bits. Remote register is in numeric data.
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Electronic Information File (CSP File, CSP+ File)

A CSP+ file is supplied for the CC-Link slave board network configuration.
The file is located in the following folder in where EPSON RC+ 7.0 is installed.

\EpsonRC70\Fieldbus\CCLink

According to the Controller F/W version or input/output size, the CSP+ file you use differs.
See the table below and select the CSP+ file.

RC700 series RC90 series

1 Station
Occupicd EPSN0400 1.csp
2
Stations | EPSN0400 2.csp
Ocenpied 0x0353_EPSON RC90 CC-
Before Ver.7.5.0 3 Link Slave 2 en zip
Stations | EPSN0400 3.csp - =
Occupied
4
Stations | EPSN0400 4.csp
Occupied
Ver.7.5.0
Ver7 5.1 0xQ353_EPSON RC700 QC— 0x.0353_EPSON RC90 CC—
Ver752 Link Slave 2 en.CSPP.zip Link Slave 3 en.CSPP.zip

0x0353_EPSON RC700 CC- | 0x0353_EPSON RC90 CC-

Ver7.3.3orlater | 1ok STave 3 en.CSPPzip | Link Slave 4 en.CSPP.zip

Compatibility

There is no change of the CC-Link slave board for supporting CC-Link Ver2.00. To use
CC-Link Ver2.00, be sure to use RC+ with RC+7.5.0 or later or Controller with firmware
version 7.5.0.0 or later.

NOTE

(&=  Ifthe version of RC+ and Controller does not support CC-Link Ver2.00, available
functions are limited to CC-Link Ver1.10.

Backup file compatibility

Backed up firmware version Restored flrmware Compatibility
version
Before 7.5.0 7.5.0 or later Yes
7.5.0 or later (Verl.10 setting) Before 7.5.0 Yes
No
7.5.0 or later (Ver2.00 setting) Before 7.5.0 (Set to 32 bytes which is
default value of Verl.10)
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2.4.2 Installing CC-Link Slave Module

Fieldbus I/O Rev.24

m Make sure that the power is turned OFF before installing/removing any modules
A or connecting/disconnecting any cables. Installing/removing any modules or
WARNING connecting/disconnecting any cables with the power ON is extremely hazardous
and may result in electric shock and/or malfunction of equipment.
m Pay attention to the followings in order to prevent the connecter from coming off.
A 1. Use the connectors attached to the module.
2. Insert the connectors all the way seated.
CAUTION 3. Fix the cables at proper positions in order not to put a load on the
connectors.
Appearance
/Run LED

/ Error LED
N

\CC-Link Connector

Specifications

ltems Specification
Name CC-Link Slave Module

Connection Method

Broadcast polling

Baud Rates (bps)

156 k, 625 k, 2.5 M, 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 Ver1.10/ Ver2.00 port 1

Occupied Stations

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

Master Station’s Handshake

Max. Input Data Size

(Ver1.10) 384 bits (48 bytes)
Max. Input Data Size )
(Ver2.00) 1472 bits (184 bytes)
Max. Output Data Size )
(Ver1.10) 384 bits (48 bytes)
Max. Output Data Size i

1472 bits (184 bytes)

(Ver2.00)
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Terminating
Resistor

NOTE

214

LED Description
LED state represents the states of the fieldbus I/0 module.

LED State
OFF No network participation, timeout state (no power)
Run LED | Green Participating, normal operation
Red Major fault (FATAL error)
OFF No error detected (no power)
Red Major fault (Exception or FATAL event)
Error Red, CRC error (temporary flickering)
LED blinking
Red, ON | Station Number or Baud rate has changed since startup
(flashing)
Wiring

The CC-Link connector is a 5-pin open connector. Use the connector attached to the

module for wiring.

Terminal name for each pin

Terminal No | Terminal Name
1 DA
2 DB
3 DG
4 SLD
5 FG

Connect the CC-Link master module and the CC-Link slave module as follows.

Master Station Robot System CC-Link
CC-Link Module Module
DA — ><\\ >< \ DA N ><\‘ >< \ DA Terminating
DB |— T \ DB | ! ) DB Resistor
: l : f ! i
DG — + I' DG (— ; ’,' DG
SLD /‘\ T / stp
FG f FG f FG
Twisted-pair Cable Twisted-pair Cable
= with Shield = with Shield =

Prepare the cable for CC-Link Ver.1.10 sold in the market as a communication cable.
Install terminating resistors at both ends of the network.
Use the terminating resistors attached to the CC-Link master station.

Make sure to disconnect the connectors only after turning OFF the power supply of the
specific station.
Connect the shield wire for CC-Link to the “SLD” of each unit and ground the both

ends via “FG”.
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Installing Module

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

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

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

Reference manuals:
T series MAINTENANCE MANUAL 14.6 Fieldbus 1/0

T-B series MAINTENANCE MANUAL 14.5 Fieldbus I/0
VT series MAINTENANCE MANUAL 18.7 Fieldbus 1/0
Compliance with the EMC regulations
Our robot controllers and optional CC-Link boards are built into mechanical devices.

EMC compliance with your end product (entire mechanical device which builds our
products into the device) varies depending on configuration, wiring, placement, and so on.
Therefore, please judge the EMC compliance of your final product by yourself.

An example of EMC countermeasures is described below.
- Mount a ferrite core to the CC-Link cable to reduce radiation noise.
- Use the exclusive cable for CC-Link.
- Place the ferrite core as close as possible to the controller.

- Change the number of the cable turns to the ferrite core depending on the radiation

noise condition.

- Use the ferrite core listed in the table below or equivalent.

Manufacturer Part number

Kitagawa Industries
Co,, LTD.

GTFC-41-27-16

m This example is an idea of the EMC countermeasures in our installation and
wiring conditions. The test result may vary in your testing environment.

CAUTION

Confirmation of EPSON RC+ 7.0

When the CC-Link slave module is installed to the T/VT series Manipulator, it is recognized
automatically. Confirm whether EPSON RC+ 7.0 has recognized the CC-Link module

using the following procedure.
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NOTE
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1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.

W= System Configuration

+)- Startup
=-Controller
i~ General
i Configuration
i Preferences
i Simulator

#-RS232 (2
@-TCP/IP

+)- Security

- Vision

+
i -eldb
\él Remote Control vb

Inputs / Outputs
Type Installed Inputs Outputs A
Standard R-1/O No
Drive Unit 1 No
Drive Unit 1 R-1/0 No
Extended Board 1 No
Extended Board 2 No
Extended Board 3 Ne
Extended Board 4 No
uromap 67 Boar. No
Euromap 67 Boar. No
Drive Unit 2 No
Drive Unit 2 R-l/0 No
Drive Unit 3 No
Drive Unit 3 R-I/0 No
[Fieldbus Slave Yes  512-767 _ 512-767|
Fieldbus Master No

Close

©)

2. Select [Controller]-[Inputs / Outputs].

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

Installed
Inputs
Outputs

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

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

m= System Configuration

4)- Startup
=) Controller
- General
Configuration
Preferences
Simulator
(- Drive Units
: [ Robots
= Inputs / Outputs

= Fieldb ave
[oes]
i [-Remote Control
#-R5232
@-TCP /1P
+)- Security
+-Vision

Fieldbus |/0 Slave

Fieldbus Type:
Station Number-
Baud Rate:

Version

Input Bytes:
Output Bytes:

CC-Link
b ]

110 ~

2 v

32 ~

Close

5. Set each item to the specific value to connect the CC-Link network.
For information about the setting values, contact your network administrator.

6. Click <Close>.

These is no Extended Cyclic Setting on CC-Link Ver1.10.

If you change Version to 2.00, you can configure Extended Cyclic Setting.

Editing of Input / Output Size

You can change the input/output size of the CC-Link slave module if necessary.

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

dialog box.
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Fieldbus I/O Rev.24

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

M= System Configuration

- Startup
=) Controller
. General
- Configuration
Preferences
H Simulator
| [-Drive Units
i [ Robots
{ E-inputs / Outputs
(=) Fiel e

: [#}-Remote Control
| @-RS232

i ®m-TCP/IP

(#- Security

- Vision

Fieldbus |0 Slave

Fieldbus Type:
Station Number:
Baud Rate:
Version

input Bites:
Output Bytes:

Close

CC-Link

110 ~

Change the settings of [Version] of CC-Link.
In this example, Version is changed to “2.00”.

M= System Configuration

[#- Startup
= Controller
- Configuration
- Preferences
i Simulator
. [t Drive Units
: [ Robots
| B inputs / Outputs
i = Fieldbus Slave
- General

{ [#-Remote Control
. @-RS232

{ @-TCP/IP

(#)- Security

- Vision

Fieldbus |0 Slave

Fieldbus Type:
Station Number:
Baud Rate:
Version
Extended Cyclic
Setting:

Input Bytes:
Output Bytes:

S

CC-Link
1

Change the settings of [Extended Cyclic Setting].

In this examsle, Extended Ciclic Settini is chanied to “27.

(- Startup
-Controller
- General
- Configuration
i Preferences
i Simulator
- Drive Units
[+ Robots
=~ Inputs / Outputs
. = Fieldbus Slave
i General
- Remote Control
-RS232
@-TCP /1P
(- Securty
(- Vision

Fieldbus 1/0 Slave

Fieldbus Type:
Station Number:
Baud Rate:
Version
Extended Cyclic
Setting:

Input Bytes:
Output Bytes:

Close
CC-Link Lpply
oo
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5

6
7

8

9

Change the settings of [Input Bytes] and [Output Bytes].
In this example, both of them are changed to “92” Bytes.

e System Configuration

Fieldbus 1/0 Slave
- Startup Close
=)-Controller
General
Configuration Fieldbus Type: ~ CC-Link Apply
- Preferences
Simulator Station Number: Bestore
[ Drive Units
(- Robots Baud Rate:
(= Inputs / Qutputs y
) Fieldbus Slave Version
‘- General Extended Cyclic
(- Remote Control setting:
-RS5232 Input Bytes:
@-TCP /IP
- Security Output Bytes:
- Vision
Click <Apply>.

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

Restarting Controller

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

M= System Configuration

- Stariup Inputs / Outputs o
=-Controller
i General Type Installed | Inputs Outputs A
*Configuration Standard R-1/0 No
- Preferences Drive Unit 1 No
i Simulator Drive Unit 1 R-1O No
4 Drive Units \  Extended Board 1 No
‘f Extended Board 2 No
= ExindadBoardd | Mo
| B-Feldous Slave ExtendedBoard4  No
i -General Euromap 67 Boar.  No
[ Remote Control Euromap 67 Boar No
: ;xgpza/zl ’ Drive Unit 2 No
8- Securty Drive Unit 2 R-U0 No (1 0)
- Vision Drive Unit 3 No @
Drive Unit 3 R-U0 No
Fieldbus Slave Yes  512-1247  512-1247 |
ielgbus Master No
v

Select [Controller]-[Inputs / Outputs].

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

11

218

Inputs : 512 — 1247
Outputs : 512 — 1247

In this example, Input byte is 92 bytes (736 bits) and 512-1247 is displayed in
Inputs.

Also, Output byte is 92 bytes (736 bits) and 512-1247 is displayed in Outputs.
Click <Close>.
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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 / Output

Remote input (RX) and remote output (RY) indicates ON/OFF information. Remote data
is bit data and the FROM/TO command is executed per 16 bits (1 word).

I3 L]

n” in the following tables is address configured as a master station with the station
configure.

Remote Input List (Output from RC+ / Input for PLC) *1
(Version: ver2.00 / Extended Cyclic Setting: 2 / Input and Output Bytes: 92
(4 stations occupied)) *1

Signal direction: Remote device station (CC-Link module) — Master station (PLC)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

. Robot System
Address Signal Name Output Bit No.
RXn0 Ready *1 512
RXnl Running *1 513
RXn2 Paused *1 514
RXn3 Error *1 515
RXn4 NA 516
RXn5 SafeguardOn *1 517
RXn6 SError *1 518
RXn7 Warning *1 519
RXn8 MotorsOn *1 520
RXn9 AtHome *1 521
RXnA CurrProgl *1 522
RXnB CurrProg?2 *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(nt1)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(n+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(n+1)E | CmdError *1 542
RX(n+1)F | EStopOff *1 543
RX(n+2)0 | NA 544
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Address Signal Name Robot System

Output Bit No.
RX(n+D)8 | NA 728
RX(n+D)9 | NA 729
RX(n+D)A | NA 730
RX(n+D)B | Remote Ready *2 731
RX(n+D)C | NA 732
RX(n+D)D | NA 733
RX(n+D)E | NA 734
RX(n+D)F | NA 735

*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 (In this example [RX(n+F)B] turns ON.

I/0 assignment of Remote Ready cannot be changed or disabled (NA).

CC-Link Number of Number of Bytes Remote Ready
Version Extended Cyclics (Occupied Stations) Bit No.
1 to 12 (Occupied Stations 1) 539
110 13 to 24 (Occupied Stations 2) 571
’ 25 to 36 (Occupied Stations 3) 603
37 to 48 (Occupied Stations 4) 635
12 (Occupied Stations 1) 539
Ix 24 (Occupied Stations 2) 571
36 (Occupied Stations 3) 603
48 (Occupied Stations 4) 635
20 (Occupied Stations 1) 539
% 44 (Occupied Stations 2) 603
200 68 (Occupied Stations 3) 667
’ 92 (Occupied Stations 4) 731
40 (Occupied Stations 1) 571
Ax 88 (Occupied Stations 2) 699
136 (Occupied Stations 3) 827
184 (Occupied Stations 4) 955
2 80 (Occupied Stations 1) 635
176 (Occupied Stations 2) 891
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Remote Output List (Input for RC+ / Output from PLC) *1

(Version: ver2.00 / Extended Cyclic Setting: 2 / Input and Output Bytes: 92
(4 stations occupied)) *1

Signal direction: Master station (PLC) — Remote device station (CC-Link module)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

Address Signal Name Robot System Bit No.
RYnO Start *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 *] 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+C)F | NA 719
RY(+D)0 | NA 720
RY(n+D)1 NA 721
RY(n+tD)2 | NA 722
RY(+D)3 | NA 723
RY(ntD)4 | NA 724
RY(n+tD)5 | NA 725
RY(n+D)6 | NA 726
RY(n+tD)7 | NA 727
RY(n+D)8 | NA 728
RY(n+D)9 | NA 729
RY(ntD)A | NA 730
RY(n+D)B | NA 731
RY(n+D)C | NA 732
RY(n+D)D | NA 733
RY(+D)E | NA 734
RY(n+D)F | NA 735

*1: Remote control inputs and outputs are not allocated to fieldbus slave I/O by default. To

allot remote control input and output to fieldbus slave I/O, refer to 3.5 Setting Remote

Control Input and Output later in this manual.

Fieldbus I/O Rev.24
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Remote Register
Remote register (RWr, RWw) is numeric value

“m” indicated in the following tables are master station address configured with station
configure.

Remote Register List
(Version: ver2.00 / Extended Cyclic Setting: 2 / Input and Output Bytes: 92

(4stations occupied)) *1
Signal direction: Remote device station (CC-Link module) — Master station (PLC)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

. Robot System Robot System
Address Signal Name Word No Bit No
RWrm+0 NA 48 768 to 783
RWrm+1 NA 49 784 to 799
RWrm+1D NA 75 1200 to 1215
RWrm+1E NA 76 1216 to 1231
RWrm+1F NA 77 1232 to 1247

Signal direction: Master station (PLC) — Remote device station (CC-Link module)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

) Robot System Robot System
Address Signal Name Word No Bit No
RWwm+0 NA 48 768 to 783
RWwm-+1 NA 49 784 to 799
RWwm+1D NA 75 1200 to 1215
RWwm+1E NA 76 1216 to 1231
RWwm-+1F NA 77 1232 to 1247
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The number of stations, remote I/O range, and remote register range depend on the input /

output size.

<CC-Link Verl.10>

Input / Output Byte Occupied Remote 1/O Remote Register
Configuration (RC+) Stations (Bytes) (Bytes)
0< x =<4 1 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
NOTE . . .
i When the input and output size of RC+ is set to 32 bytes (default value), number of

occupied station will be 3, Remote I/O will be 12 bytes, Remote Register will be 20 bytes

(10 words), and system reserved area will be 4 bytes.

When the input and output size is set to 36 bytes, number of occupied station will be 3,

Remote I/O will be 12 bytes, Remote Register will be 24 bytes (12 words), and system

reserved area will be 0 bytes.

In Version 2.00, there is no system reserved area.

<CC-Link Ver2.00>

Occupied Extended Cyclics
Stations 1x 2x 4x 8x
12 bytes 20 bytes 40 bytes 80 bytes
1 32 4 32 8 64 16 128 32
bits words bits words bits words bits words
24 bytes 44 bytes 88 bytes 176 bytes
2 64 8 96 16 192 32 384 64
bits words bits words bits words bits words
36 bytes 68 bytes 136 bytes
3 96 12 160 24 320 48
bits words bits words bits words
48 bytes 92 bytes 184 bytes
4 128 16 224 32 448 64
bits words bits words bits words

The number of occupied stations is the ones on the CC-Link network. Set this number to

the master station.

Remote 1/0 is the information of ON/OFF.
Remote 1/O data is in bit data and the FROM/TO command are executed in units of 16

bits. Remote register is in numeric data.

Fieldbus I/O Rev.24
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Electronic Information File (CSP+ File)

A CSP+ file is supplied for the CC-Link slave module network configuration. The file is
located in the following folder in where EPSON RC+ 7.0 is installed.

\EpsonRC70\Fieldbus\CCLink

According to the Controller F/W version, the CSP+ file you use differs.
See the table below and select the CSP+ file.

Before Ver.7.5.0 | 0x0353 EPSON T Series 1 en.zip
Ver.7.5.0
Ver.7.5.1 0x0353 EPSON T series 2 en.CSPP.zip
Ver.7.5.2

Ver.7.5.3 or later | 0x0353 EPSON T series 3 en.CSPP.zip

Compatibility

There is no change of the CC-Link slave module for supporting CC-Link Ver2.00. To use
CC-Link Ver2.00, be sure to use RC+ with RC+7.5.0 or later or Controller with firmware
version 7.5.0.0 or later.

NOTE

If the version of RC+ and Controller does not support CC-Link Ver2.00, available
functions are limited to CC-Link Ver1.10.

Backup file compatibility

Backed up firmware version Restored flrmware Compatibility
version
Before 7.5.0 7.5.0 or later Yes
7.5.0 or later (Verl.10 setting) Before 7.5.0 Yes
No
7.5.0 or later (Ver2.00 setting) Before 7.5.0 (Set to 32 bytes which is
default value of Verl.10)
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2.5 PROFINET

B 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.
2.5.1 Installing PROFINET Slave Board
Appearance
%
LNK/ACT LED: Link status /
D < RJ45 Connector c Communication pac;kqt
3 = reception or transmission
5 status display
5 (OO MSLED : Module status display
5337 Status Display LED :> QQ CSLED : 10 Controller connection
= O status display
The Fieldbus slave board is configured as follows at shipment.
Board Appearance Configuration
CN3 CN3 DSW2 DSW1 JMP1
’ ~Ermo| SW1
S MECE = | SW2 IRQ5 [0 O] JP1
5 s —~mme| SW1 wmrm | SW3 IRQ7 |0 0| JP2 5
Q2 NECE | SW2 ~CE (SW4  IRQ10/0 O|JP3
oW CECE | SW3 omrm | SW5 IRQ11|0 O|JP4 =
s SECE | SW4 ol | SW6 IRQ15|0 O|JP5
o ~Im | SW7 1 2
JMP1 ol |SW8
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
. Offline s
ON Normal operation 10 Controller is in RUN Linking
% Blinking i i Recewmg/trgnsmﬁtmg
Z communication packet
Offline /
Blinki Evaluati -
fdng once valuating 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.
t';g ; - Structure mismatched
o |5 (No module, wrong module)
0Q
Blinking | No station name has been set or i i
3 times | No IP address has been set
Bln.lkmg 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

W 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

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.

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

Reference manuals:
RC700 Series Maintenance MANUAL 7.1 Option Board
RC90 Series Maintenance MANUAL 7.1 Option Board

When using RC700-D and RC700-E, please contact the supplier of your region.
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Confirmation with EPSON RC+ 7.0

When PROFINET slave board is installed in the Controller, it is recognized automatically.
Confirm that EPSON RC+ 7.0 has recognized the board in the following procedure.

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

I System Configuration |E| E|

Inputs / Outputs

L
SPEL Contraller Board
Drrive Uritz
(2) Type Installed Inputs Outputs

Remate Contral Extended Board 1 es B4-95 64 - 95
R5232 Extended Board 2 No
TCR /IR Extended Board 3 Na

Conveyar Encoders Extended Board 4 Mo
Secuily Fieldbus Slave Yes  G12.767  512-787 (3)
Wisian Fieldbus Master Mo

2. Select [Inputs / Outputs].

3. Confirm that following items are displayed in “Fieldbus Slave”.
Installed : Yes
Inputs : 512-767 (default setting)
Outputs  : 512-767 (default setting)

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

U System Gonfiguration

Fieldbus L0 Slave

Startup
SPEL Gontroller Board
Drive Units
Robaots -
= Inputs / Qutputs Fieldbus Type: PROFIMET IO
= Fieldbus Slave
General <:| (4) MAG Address:  00-30-11-05-52-E0
+- Remate Control
RE5232 Station Twpe: RCE20-PROFINET-10
TGP £ TF <:|
Corweyor Encoders Ihput Bytes: 3z A4 (5)
Security
Vigian 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.

I System Gonfiguration

Startup Fieldbus I/0 Slave
SPEL Gontroller Board
Drive Units
Robats
= Inputs / Qutputs Fieldbus Type:  PROFINET IO

= Fieldbus Slave

General MAG fddress:  00-30-11-05-52-E0

Remote Control
RE232 Station Twpe: RGA20-PROFINET-IO0
TGP /TP

Conveyor Encoders Input Bivtes: 20 w
Security
Wision Output Bytes:

DAP Made: %

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 IO
Controller.

NOTE The PROFINET option does not have the alert function that is an optional function
&~ | inDAP Ver2.

Click <Apply>.

N @

Click <Close> and the following dialog box appears.

The Robot Controller automatically starts rebooting.
EPSON RG+ 7.0

Rebootine 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 Unitz
Fobots
=8 nputs # Outputs
= Fieldbus Slave
Gieneral
Remote Contral

Type Installed Inputs Outputs

Standard

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 10 Controller (Master), configure as

below.

The Robot Controller includes 16 pseudo I/O slots. In these slots, add 1 to 32 bytes

input modules, output modules.

Make sure to add the output modules first, and then, add the input modules.
<Example> Input: 40 bytes / Output: 48bytes (set in the RC+ window)

Slot 1 : 32 bytes output module

Slot 2 : 16 bytes output module

(Set 48 bytes in total for the Output.)
Slot 3 :32 bytes input module

Slot 4 : 8 bytes input module

(Set 40 bytes in total for the Input.)

Electronic Information File (GSDML file)

A GSDML file is provided for the PROFINET slave board network configuration.
The file is located in the following folder where EPSON RC+ 7.0 is installed.

\EpsonRC70\Fieldbus\PROFINET
Compatible list of GSDML file

Controller File name
RC700 series GSDML-V2.3-EPSON-RC700PNIO-20180125.xml
RC90 series GSDML-V2.3-EPSON-RC90PNIO-20180125.xml
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2.5.2 Installing PROFINET Slave Module

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

f m Make sure that the power is turned OFF before installing/removing any modules
extremely hazardous and may result in electrical shock and/or malfunction of

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.
CAUTION 3. Fix the cables at proper positions in order not to put a load on the

connectors.

m Use the Controller firmware and the PROFINET module in the following
combinations. It does not guarantee the correct motions if you use any
A combination other than those listed below.

Controller Controller Firmware Version | PROFINET Module Version
CAUTION T/VT Series | Before 7.5.54.13 V.1.33
7.5.54.13 or later V.1.33
V.2.05

NOTE  Refer to EPSON RC+ 7.0 User's Guide "5.13.2 [System Configuration] Command (Setup
Menu)" [Setup]-[System Configuration]-[Controller]-[Preferences] to check the firmware

version.

@ The module version of PROFINET is indicated on the label on the back of the module.

834024
Article ABBQeEch MAC D

‘Egrial A0sAc73s  00-30-11-54-78.03

UT POWER: 33vDC, Cla:
T

Appearance

LINK/Activity LED
(port1)  (port2) MSLED
/ / /
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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)

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 IO Controller

Green Online (RUN) Connection with 10 Controller established
10 Controller in RUN state

Green, 1 flash Online (STOP) Connection with 10 Controller established
10 Controller in STOP state or 1O 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.
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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

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

/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 manuals:

T series MAINTENANCE MANUAL 14.6 Fieldbus 1/0
T-B series MAINTENANCE MANUAL 14.5 Fieldbus 1/0
VT series MAINTENANCE MANUAL 18.7 Fieldbus I/O

Fieldbus I/O Rev.24
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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].

L Systemn Configuration

Inputs / Outpts
SPEL Contraller Board
Drrive Urits
Fiobots
B nrts / Outputs (2) Type Installed Inputs Outputs

F Standard

ieldbus Slave

Remate Contral Extended Board 1 Yew E4-95 E4-95
RS5232 Extended Board 2 No
TCR /P Extended Board 3 No
Corveyar Encoders Extended Board 4 Na
Secuity Fieldbus Slave Yes | 52767 | 512.767 (3)
Wision Fieldbuz Master Ho

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].
I [

—Fieldbus /0 Slave

[ Btartup
- Controller Cloze

- Gieneral
- Gonfiguration -
. Preferences | Fieldhus Type:  PROFINET 10 <::| (5)___ ol
- Simulator
- Drive Units MAG Address: 00-30-11-17-C3-6C Restore
- Fobots
&-Tputs # Outputs Station Type:  TSERIES-PROFINET-IO
eldbuzs Slave Input Bytes: 32 -
- Remote Control <:I (4) (5)
-R5232 Output Bytes: 32 -
@-TGP A TP
g..%{?;;rnlty DAF Mode I\.-’er 2 vl

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].
I System Gonfiguration 21x]
—Fieldbuz /0 Slave

[#-Startup
=] Gontroller Gloze |

- Genetal
- Gonfiguration
... Preferences Fieldbus Type:  PROFIMET I2 Apply |
- Simulator
[ Drive Units MAGC Address: 00-30-11-17-C:8-6C Restore |
[+ Fobots
[=-Ihputs / Outputs Station Type: TSERIES-PROFINET-10
. 4
u 8 Input Bytes: a2 -
[
B-R5232 Output Bytes: 32 -
m-TCP S IP
B Smourity DAP Mods: [er 2 =]

4. Change the setting of [DAP mode] if necessary.

5. Set [DAP mode] according to the PROFINET IO Controller that you want to use.
Usually, select DAP Ver.2. DAP Ver.1 is available for the obsolete PROFINET IO
Controller.

NOTE The PROFINET option does not have the alert function that is an optional function
&~ | inDAP Ver2.

6. Click <Apply>.

7. Click <Close> and the following dialog box appears.

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

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

9. Select [Inputs / Outputs].

I System Gonfiguration

Thputs / Outputs

SPEL Controller Board Glose

Drive Units

Type Installed Inputs Outputs

Standard H
Drive Unit 1 Ha

General

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 1/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.)
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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

Use in the following combinations.
Compatible list of GSDML file

Controller Controller PROFINET File Name
Firmware Version Module Version

T/VT Series Before 7.5.54.13 V.1.33 GSDML-V2.32-EPSON-
TSERIESPNIO-20180125.xml

7.5.54.13 or later V.1.33 GSDML-V2.32-EPSON-
TSERIESPNIO-20180125.xml

V.2.05 GSDML-V2.43-EPSON-
TSERIESPNIO-20230707.xml
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2.6 EtherCAT

2.6.1 Installing EtherCAT Slave Board

Appearance
%

Dz<— RJ45 Connector

|

.°° = Status Display LED [ >

Link/Activity 1 :IN port link status /
Communication packet
reception or transmission
status display

HYIO O 2 AuAnoy/ yun
NNE OO | Aungoyy sjur

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
~ECmO| SW1
o NI | SW2 IRQ5 [© O] JP1
= ~mrmQ| SW1 wErm | SW3 IRQ7 o 0|JP2 &
19 NECE | SW2 S | SW4 IRQ10 0 ©|JP3
e v CEECE | SW3 o | SW5 IRQ11|0 o|JP4 =
o ~ECE | SW4 ol |SW6 IRQ15/0 0| JP5
3 ~IC |SwW7 12
JMP1 il |SW8
All Open All ON Fixed as All Open
above
DSW1 DSW2
Specifications
ltem Specification
Name EtherCAT board
Protocol EtherCAT
Transmission Type 100BASE-TX
Baud Rate 100 M bps, full duplex
Maximum Segment Length 100m
Maximum Number of Nodes | 65535
Cable 100BASE-TX(Cat5) with RJ45 connector
Interface Two RJ45 ports
IN: EtherCAT input / OUT: EtherCAT Output
Input Data Size Max. 2048 bits (256 bytes)
Output Data Size Max. 2048 bits (256 bytes)
CANopen over EtherCAT (CoE)
Device Profile PDO (Process Data Object)
SDO (Service Data Object)
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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 - B

Blinking Safe operational

(Single flash) | status - B

ON - - Critical error -

EtherCAT

Blinking communication

(Blinking) a B configuration a
RED error

Blinking Communication | —

(Single flash) | - synchronization

Blinkin -

(Doubl eg 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.

AN

CAUTION

B For cables and connectors, be sure to use a product complying with the industrial
standards or a noise-resistant Ethernet cable (STP cable). If you use office use
products or UTP cables, it may cause communication errors and may not offer the
proper performance.

Fieldbus I/O Rev.24
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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.

240

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

Reference manuals:
RC700 Series Maintenance MANUAL 7.1 Option Board
RC90 Series Maintenance MANUAL 7.1 Option Board

When using RC700-D and RC700-E, please contact the supplier of your region.

Confirmation with EPSON RC+ 7.0

When an EtherCAT slave board is installed to the Controller, it is recognized
automatically. Confirm whether EPSON RC+ 7.0 has recognized the EtherCAT board
using the following procedure.

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

I Systern Configuration El@l
Inputs # Dutputs _

Startup

SPEL Controller Board
Drrirve Uit

Fiobots

Type Installed Inpuits Outputs

E Standard

General Extended Board 1 Yes B4 -95 64 -95
Remate Contral (2) Extended Board 2 Mo
R5232 Extended Board 3 Mo
TCP /1P Extended Board 4 No
Corwveyor Encoders ‘ Fieldbus Slave Tes 512 - 767 512 - 767
Security Fieldbus Master Ho
Wision

T
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]

I System Confieuration

Startup Fieldbus /0 Slave

=) Gontroller
General
Configuration

Fieldbus Twpe: EtherGaT

Preferences

Sirmulatar
Drive Units Ihput Bytes: az ~
Robots
= Inputs / Outputs Output Bytes: 3z “ <:| (5)

= Fieldbus Slave

1
Remaote Control (4)
R5232
TGP /1P
GConveyor Encoders
Force Sensing
Security
Wision
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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].

ML System Configuration

Startup Fieldbus 10 Slave

=- Contraller

Gieneral
Configuration
Preferences Fieldbus Type:  EtherCAT
Simulator
Drive Units Input Bytes: a2 w
Robots
= hputs / Outputs Cutput Bytes: a2 w

Femo e 0 1] sb
R5232

TGP /1P
Cornveyor Encoders
Force Sensing
Security
Yizion

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

IR System Confieuration

Fieldbuzs 10 Slave

Sovire
= Gontroller eless

General
Configuration
Preferences Fieldbus Type:  EtherGAT
Simulator
Drive Units Input Bytes: 20 v
Robots _
= Ihputs / Outputs Output Bytes 20
=) Fieldbuz Slave
Gieneral
Remate Gantrol
RS232
TGP £ IP

Conveyor Encoders
Force Sensing
(=) Security
Gieneral
Ugers
Giroups
Wizion

’\(%E 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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242

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

EFSON RG+ 7.0

Rebooting Gontroller

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

box.

I System Configuration |E| El

Startup
SPEL Controller Board
Drive Units
Fobats
=R nputs ¢ Dutputs

=) Fieldbusz Slave

General

Remate Contral
R5232
TCR /IR

Conweyor Encoders
Securty
Yigion

Inputs ¢ Qutputs

Type

Standard
Extended Board 1
Extended Board 2
Extended Board 3
Extended Board 4
Fieldbus Slave
Fieldbus Master

Installed Inputs

Yes B4 - 35
No
No
No
es 512- 671
No

Outputs

B4 -95

512 -671

Cloze

Select [Inputs / Outputs].

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

Inputs
Outputs

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

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

“Inputs”.

Also, Output byte is 20 bytes (160 bits) and “512-671” is displayed in “Outputs”.

Click <Close>.
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Communication State Transition

The EtherCAT slave board goes into initialized state after the power is turned ON.

Subsequent state transition is controlled by the EtherCAT master.

Initialization

o
>

Preoperational

||

Safe operational

| ]

Operational

State

Description

Initialization

Status after turning ON the power.
Initialization state is continued by the FEtherCAT 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 board network
configuration. The file is located in the following folder where EPSON RC+ 7.0 is

installed.

\EpsonRC70\Fieldbus\EtherCAT
Compatible list of ESI file

Controller File name
RC700 series Epson RC700_ECT rev1.00.xml
EPSN RC700 ECT V2.3 for OMRON rev2.xml
RC90 series Epson RC90 ECT rev1.00.xml
EPSN RC90 ECT V2.3 for OMRON rev2.xml

Fieldbus I/O Rev.24
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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 Edit PDO Map Settings

i PDO Map PDO entries included in TxPDO(128byte/256byte)

Process Data Size : Input 2048 [bit] / 2048 [bit] Index Yata typel PDO entry name [Comment!
Output 2048 [bit] / 2048 [bit] [[EELLEECEY | USINT | Input Byte 0128 |

Name IFlag! | 0x2001:02 8 [bit] Input Byte 0130

No option -— 0x2001:03 8 [bit] Input Byte 0131

Quiput RxPDO(USINT 32byte) - 0x2001:04 8 [bit] Input Byte 0132

Qutput RxPDO( USINT64byte} - 0x2001:05 8 [bit] Input Byte 0133

Output RPDO(USINT128byte) - 0x2001:06 8 [bit] Input Byte 0134

QOutput RxPDO( USINT128byte/25¢ - 0x2001:07 8 [bit] Input Byte 0135

= No option == 0x2001:08 8 [bit] Input Byte 0136

Output RxPDO(USINT 128byta/25¢ -— 0x2001:09 8 [bit] Input Byte 0137

0x2001:0A 8 [bit] Input Byte 0138

0x2001:08 8 [bit] Input Byte 0139

0x2001:0C 8 [bit] Input Byte 0140

0x2001:0D 8 [bit] Input Byte 0141

0x2001:0E 8 [bit] Input Byte 0142

TXPDO{ USINT128b 5 0x2001:0F 8 [bit] Input Byte 0143

0x2001:10 8 [bit] Input Byte 0144

0x2001:11 8 [bit] Input Byte 0145

0x2001:12 8 Ibitl Input Bvte 0146

No option

Input TxPDO{USINT 32byte)
Input THPDO( USINT 64byta)
Input THPDO(USINT 128hyts)
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2.6.2 Installing EtherCAT 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

CAUTION

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

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.

A

Use the Controller firmware and the EtherCAT module in the following
combinations. It does not guarantee the correct motions if you use any
combination other than those listed below.

Controller Controller Firmware Version EtherCAT Module Version
T/VT Series Before 7.5.54.13 V.2.01
CAUTION 7.5.54.13 or later V.2.01
V.2.24
NOTE Refer to EPSON RC+ 7.0 User's Guide "5.13.2 [System Configuration] Command (Setup
Menu)" [Setup]-[System Configuration]-[Controller]-[Preferences] to check the firmware
version.
NOTE . .
a The module version of EtherCAT is indicated on the label on the back of the module.

i ABCC-M40-EthercaT

s | HMS Industrial Networks

| Product 57

l Articie AB%?;tsn;gn e,

|| Serial__avazcsc, 00-30-11-1C-97.04
l{ INPUT POWER 3 3vDC Ciase &

lj MFD i osii7 &

Appearance

Link/Activity LED

IN port OUT port ERR LED
RUNLED Y, / 7/
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Specifications
ltem 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)

Device Profile

CANopen over EtherCAT (CoE)
PDO (Process Data Object)
SDO (Service Data Object)

NOTE
(&  device properly.

If a slave module receives NOP commands, it is possible to be not connected to a master

Set the master to not send NOP commands.

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.
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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 Sstate 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

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
proper performance.

AN

CAUTION

Installing Module

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.

/N

WARNING

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

Reference manuals:
T series MAINTENANCE MANUAL 14.6 Fieldbus 1/0
T-B series MAINTENANCE MANUAL 14.5 Fieldbus 1/0O
VT series MAINTENANCE MANUAL 18.7 Fieldbus I/O
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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 Systemn Configuration Elfgl

Inputs & Outputs

SPEL Controller Board
Drrive Uitz
Type Installed Inpuits Outputs
E Standard : : :
General Extended Board 1 Yes B4 -95 64 -95

Fiemote Caontrol ( ) Extended Board 2 No
R5232 Extended Board 3 Mo
TCP /1P Extended Board 4 Mo

Corwveyor Encoders ‘ Fieldbus Slave Tes 512 - 767 512 - 767
SecLrity Fieldbus Master No

ision ﬁ
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]

IH System Gonfiguration

Startup Fieldbus L0 Slave
(=) Gontroller
General
Configuration
Preferences Fieldbus Type: EtherCAT
Simulatar
Drive Units Ihput Bytes: 3z ~

Robots
= Inputs & Outputs Output Bytes: 3z - <:| (5)

=) Fieldbus Slave

Remate Control (4)
R5232
TGP S IP
Conveyor Encoders
Force Sensing
Security
Wizion

5. Confirm that the following items are displayed.

Fieldbus Type : EtherCAT
Input Bytes : 32 (default setting)
Output Bytes : 32 (default setting)

6. Click <Close>.
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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].

I System Configuration

Startup Fieldbus 140 Slave

= Gontroller

Gieneral
Gonfiguration
Preferences Fieldbuz Type: EtherCAT
Simulator
Drive Units Thput Bytes: 22 “
Robots
= Inputs / Outputs Cutput Bytes: 32 w

N

Corweyor Encoders
Force Sensing

Security
Wision

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

[ System Confieuration

Startup Fieldbus 10 Slave

=) Gontraller

Gieneral
Configuration
Preferences Fieldbus Type: EtherZaT Apply

Simulator

Robots
= Trputs / Dutputs Output Bytes

= Fieldbus Slave

General
Remote Gontral
R5232
TGP /TP
Conveyor Encoders
Force Senzing
= Security
General
Users
Groups
Wision

’\g 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 Controller
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6.

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

box.

I System Configuration IEIFZI

Startup
SPEL Controller Board
Drive Units
Fobats
[=E [nputs / Outputs

= Fieldbusz Slave

General

Remate Contral
R5232
TCR /IR

Corweyor Encoders
Securty
ision

Inputs / Outputs

Type

Standard H
Extended Board 1
Extended Board 2
Extended Board 3
Extended Board 4
Fieldbus Slave
Fieldbus M aster

Installed Inputs

Yes  B4-95

No
No
No
es 512- 671
No

Outputs

B4 -95

512 -671

Cloze

Select [Inputs / Outputs].

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

Inputs
Outputs

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

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

“Inputs”.

Also, Output byte is 20 bytes (160 bits) and “512-671” is displayed in “Outputs”.

Click <Close>.
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Communication State Transition

The EtherCAT slave module goes into initialized state after the power is turned ON.

Subsequent state transition is controlled by the EtherCAT master.

Initialization

o
>

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.

Fieldbus I/O Rev.24
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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

Use in the following combinations.

Compatible list of ESI file

Controller Controller EtherCAT File Name
Firmware Version | Module Version
T/VT Series | Before 7.5.54.13 V.2.01 Epson TSERIES ECT rev1.00.xml
EPSN_TSERIES ECT V2.3 for OMR
ON_rev2.xml
7.5.54.13 or later V.2.01 Epson TSERIES ECT rev1.00.xml
EPSN_TSERIES ECT V2.3 for OMR
ON_rev2.xml
V.2.24 Epson TSERIES ECT revl.10.xml

Fieldbus I/0O Rev.24



2. Installation

NOTE When connecting the OMRON’s PLC and this option:
Use the following ESI files specialized for the OMRON’s PLC.
\EpsonRC70\Fieldbus\EtherCAT
EPSN TSERIES ECT V2.3 for OMRON rev2.xml

On the OMRON’s setting tool (Sysmac Studio), set as follows according to the
input/output size set for this option and the data type (USINT/REAL).

USINT : Unsigned integer (1 byte)
REAL : floating point (4 bytes)

When “32” bytes is set for [Input Bytes],
select “RxPDO(USINT32byte)” or “RxPDO(REAL32byte)”

When “64” bytes is set for [Input Bytes],
select “RxPDO(USINT64byte)” or “RxPDO(REAL64byte)”

When “128” bytes is set for [Input Bytes],
select “RxPDO(USINT128byte)” or “RxPDO(REAL128byte)”

When “256” bytes is set for [Input Bytes],
select two of “RxPDO(USINT128byte/256byte)”
When “32” bytes is set for [Output Bytes],
select “TxPDO(USINT32byte)” or “TxPDO(REAL32byte)”
When “64” bytes is set for [Output Bytes],
select “TxPDO(USINT64byte)” or “TxPDO(REAL64byte)”
When “128” bytes is set for [Output Bytes],
select “TxPDO(USINT128byte)” or “TxPDO(REAL128byte)”
When “256” bytes is set for [Output Bytes],
select two of “TxPDO(USINT128byte/256byte)” or “TxPDO(REAL256byte)”
Example:
When [Input] is “256” bytes and [Output] is “256” bytes on this option, settings on
the OMRON’s setting tool (Sysmac Studio) are as follows:

[ Edit PDO Map Settings

‘ PDO Map PDO entries included in TxPDO(128byte/256byte)
Process Data Size : Input 2048 [bit] / 2048 [bit] ox Ir IData typel PD me |[Commentl
Output 2048 [bit] / 2048 [bit] [EEREEE 9 |
Selection!Input/Output! Name IFlag! | Dx2(
- No option -— 0x2001:03 it] USINT  Input Byte 0131
Output RXPDO(USINT 32byte) E 0x2001:04 it] USINT  Input Byte 0132
Output RXPDO( USINT64byte) . 0x2001:05 it] USINT  Input Byte 0133
Output RxPDO(USINT128byte) - 0x2001:06 it] USINT  Input Byte 0134
Output RxPDO( USINT128byte/25¢ - 0x2001:07 it] USINT  Input Byte 0135
TR e ————— o — | [ it] USINT  Input Byte 0136
0x2001:09 it] USINT  Input Byte 0137
0x2001:0A it] USINT  Input Byte 0138
s 0x2001:08 it] USINT  Input Byte 0139
TPDO(USINT32byte) - 0x2001:0C 8 [bit] USINT  Input Byte 0140
TPDO(USINTG4byte) - 0x2001:0D 8 [bit] USINT  Input Byte 0141
TPDO(USINT128byte) - 0X2001:0E it] USINT  Input Byte 0142
TxPDO( USINT128byte/25¢ 0x2001:0F it] USINT  Input Byte 0143
0x2001:10 it] USINT  Input Byte 0144
0x2001:11 USINT  Input Byte 0145
0x2001:12  8Tbit]l USINT  Input Bvte 0146

= No option
RxPDO(USINT 128byte/25¢

No option

oK Cancel
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This chapter describes how to use the Fieldbus I/O option after installing it.

3.1 SPEL"* Fieldbus I/O Commands

Here are the main commands for Fieldbus I/O. Input/output command and function for
fieldbus I/O are same as these for the normal I/O. For details, refer to the Online Help or
SPEL" Language Reference manual.

FbuslO GetBusStatus Returns the status of the specified fieldbus.

FbuslO GetDeviceStatus | Returns the status of the specified fieldbus device.

FbuslO SendMsg Sends an explicit message to a device and returns the reply.

In Returns the status of an 8-bit input port.

InW Returns the status of a 16-bit input port.

[ONumber Returns the I/O port number of the specified Fieldbus I/O
label.

Off Turns an output OFF.

On Turns an output ON.

Out Simultaneously sets eight output bits.

OutW Simultaneously sets 16 output bits.

Sw Returns the status of one input bit.

NOTE | Response times for Fieldbus I/O varies and depends on several factors, including baud
V= rate, scan rate, number of tasks, communication error, etc. EPSON RC+ does not
guarantee the real-time response for the fieldbus I/0 and message inputs. When the

fastest and most consistent response times are required, please use EPSON Standard

digital I/O, which incorporates interrupt driven inputs and outputs.

3.2 Outputs Off by Emergency Stop and Reset Instruction

You can configure the system so that all outputs including the fieldbus outputs will be
turned OFF when the emergency stop occurs and when a Reset instruction is executed.

For details of the configuration, refer to the EPSON RC+ User’s Guide.

NOTE | A command that was issued just before an emergency stop can be executed after the

& emergency stop condition is cleared. If the outputs from the fieldbus involve risk, the
“Outputs off during Emergency Stop” option should be enabled to remove all power to

output devices when an emergency stop occurs.
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3.3 Using FbuslO_SendMsg
To use FbuslO_SendMsg, install the Fieldbus master board.

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 MacID = 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 1 = 0 To UBound (recvData)
Print recvData (i)
Next i

For PROFIBUS DP, you need to specify the service number in the msgParam parameter.
Consult the documentation that came with the device for the services that are supported.
Some services require “0” send bytes. In this case, use “0” for the sendBytes parameter.

Here is an example for PROFIBUS DP:

' Send message to Profibus device
Byte recvData (10)

Integer i

' Service 56 - read all inputs

' sendBytes = 0

FbusIO SendMsg 1, 1, 56, 0, recvData()

For 1 = 0 To UBound(recvData)
Print recvData (i)
Next i
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3.4 Explicit Message Connection (for DeviceNet, EtherNet/IP)

Issuing an Explicit message from the DeviceNet/EtherNet/IP master unit to the Robot
System acquires and configures the DeviceNet and EtherNet/IP I/O area.

Supported function and Class ID configurations are as follows:

When using Assembly Object Class (Class ID = 4)

Function Class ID Instance Service Code
Input acquisition 4 (04h) 100 (64h) 14 (OEh)
Output configuration 4 (04h) 150 (96h) 16 (10h)
Output acquisition 4 (04h) 150 (96h) 14 (OEh)

When using I/0 Data Mapping Object Class (Class ID = 160, 161)

Function Class ID Instance Service Code
Input acquisition 160 (AOh) 01 (01h) 14 (OEh)
Output configuration 161 (Alh) 01 (01h) 16 (10h)
Output acquisition 161 (Alh) 01 (01h) 14 (OEh)

Command response
It can acquire up to 32 bytes* input/output data.

* It depends on the input/output size setting.
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Remote control inputs and outputs are not allocated to fieldbus I/O by default.

To allot remote control inputs and outputs to fieldbus 1/O, follow the steps below.

1. Select EPSON RC+7.0 menu-[Setup]-[System Configuration] and display the [System
Configuration] dialog box. Select-[Controller]-[Remote Control]-[Inputs] or [Outputs].

I System Gonfieuration

Startup RFemaote Contral Inputs
= Controller
General
Configuration
gz;ﬁ:ﬁfes Thput Signal Thput # A
Fobots q ‘Mot used
Iggmst"(gmf“tls SelProgl Mot used
T SelProg? Mot used
Qutputs SelProgd Mot used
%;é;et SelProgd Mot used
Rsoae SelProgld Mot uzed
TGP /1P SelProgdz Mot uzed
i?;;:ty Stop Mot used
Pause Mot used v

2. Click <Defaults> to display the [Default Remote Type] dialog box.

(¥ Standard 10

O Extended IO

) Fieldbus Master /0
O Eieldbus Slave 1O
O Glear Al

[ ok [ Cancel ]

3. Select [Fieldbus Master I/O] or [Fieldbus Slave I/O] and click <OK>.

4. Fieldbus I/O will be allotted default remote control input and output setting. Select bit
numbers by clicking the input or output numbers corresponding to the signals to be used

for remote control.

5. Click <Apply> to save the settings. Then, click <Close>.

To enable the remote control, refer to EPSON RC+ 7.0 User’s Guide 12. Remote Control.
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Default Remote Control Input Setting for Fieldbus Master 1/0O

Default remote control input settings for fieldbus master I/O are as follows:

Input Signal Robot System Input Bit No
Start 6144
SelProgl 6145
SelProg2 6146
SelProg4 6147
SelProg8 Not used
SelProgl6 Not used
SelProg32 Not used
Stop 6148
Pause 6149
Continue 6150
Reset 6151
Shutdown 6155
SelRobotl Not used
SelRobot2 Not used
SelRobot4 Not used
SelRobot8 Not used
SelRobot16 Not used
SetMotorsOn 6152
SetMotorsOff 6153
SetPowerHigh Not used
SetPowerLow Not used
ForcePowerLow Not used
Home 6154
MCal Not used
Recover Not used
ExtCmdSet Not used
ExtRespGet Not used
ExtCmdReset Not used
ExtCmd 0-15 Not used
ExtCmd 16-31 Not used
ExtCmd 32-47 Not used
ExtCmd 48-63 Not used
ExtCmd 64-79 Not used
ExtCmd_80-95 Not used
ExtCmd 96-111 Not used
ExtCmd _112-127 Not used
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Default Remote Control Output Setting for Fieldbus Master 1/0

Default remote control output settings for fieldbus master I/O are as follows:

Output Signal Robot System Output Bit No
Ready 6144
Running 6145
Paused 6146
Error 6147
EStopOn Not used
EStopOff 6175
SafeguardOn 6149
SError 6150
Warning 6151
MotorsOn 6152
AtHome 6153
PowerHigh Not used
MCalReqd Not used
RecoverReqd Not used
RecoverInCycle Not used
WaitingRC Not used
CmdRunning 6173
CmdError 6174
CurrProgl 6154
CurrProg2 6155
CurrProg4 6156
CurrProg8 Not used
CurrProgl6 Not used
CurrProg32 Not used
AutoMode 6157
TeachMode 6158
TestMode Not used
EnableOn Not used
ErrorCodel 6159
ErrorCode2 6160
ErrorCode4 6161
ErrorCode8 6162
ErrorCodel6 6163
ErrorCode32 6164
ErrorCode64 6165
ErrorCode128 6166
ErrorCode256 6167
ErrorCode512 6168
ErrorCode1024 6169
ErrorCode2048 6170
ErrorCode4096 6171
ErrorCode8192 6172
InsideBox1 Not used

Fieldbus I/O Rev.24
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Output Signal Robot System Output Bit No
InsideBox2 Not used
InsideBox3 Not used
InsideBox4 Not used
InsideBox5 Not used
InsideBox6 Not used
InsideBox7 Not used
InsideBox8 Not used
InsideBox9 Not used
InsideBox 10 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
InsidePlane7 Not used
InsidePlane8 Not used
InsidePlane9 Not used
InsidePlane10 Not used
InsidePlanel1 Not used
InsidePlane12 Not used
InsidePlanel3 Not used
InsidePlane14 Not used
InsidePlanel5 Not used
ExtCmdGet Not used
ExtRespSet Not used
ExtCmdResult Not used
ExtError Not used
ExtResp 0-15 Not used
ExtResp 16-31 Not used
ExtResp 32-47 Not used
ExtResp 48-63 Not used
ExtResp 64-79 Not used
ExtResp 80-95 Not used
ExtResp 96-111 Not used
ExtResp 112-127 Not used
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Default Remote Control Input Setting for Fieldbus Slave I/O

Default remote control input settings for fieldbus slave I/O are as follows:

Input Signal Robot System Input Bit No
Start 512
SelProgl 513
SelProg?2 514
SelProg4 515
SelProg8 Not used
SelProgl6 Not used
SelProg32 Not used
Stop 516
Pause 517
Continue 518
Reset 519
Shutdown 523
SelRobotl Not used
SelRobot2 Not used
SelRobot4 Not used
SelRobot8 Not used
SelRobot16 Not used
SetMotorsOn 520
SetMotorsOff 521
SetPowerHigh Not used
SetPowerLow Not used
ForcePowerLow Not used
Home 522
MCal Not used
Recover Not used
ExtCmdSet Not used
ExtRespGet Not used
ExtCmdReset Not used
ExtCmd_0-15 Not used
ExtCmd 16-31 Not used
ExtCmd 32-47 Not used
ExtCmd 48-63 Not used
ExtCmd 64-79 Not used
ExtCmd_80-95 Not used
ExtCmd 96-111 Not used
ExtCmd 112-127 Not used

Fieldbus I/O Rev.24
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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 Not used
EStopOff 543
SafeguardOn 517
SError 518
Warning 519
MotorsOn 520
AtHome 521
PowerHigh Not used
MCalReqd Not used
RecoverReqd Not used
RecoverInCycle Not used
WaitingRC Not used
CmdRunning 541
CmdError 542
CurrProgl 522
CurrProg2 523
CurrProg4 524
CurrProg8 Not used
CurrProgl6 Not used
CurrProg32 Not used
AutoMode 525
TeachMode 526
EnableOn Not used
ErrorCodel 527
ErrorCode2 528
ErrorCode4 529
ErrorCode8 530
ErrorCodel6 531
ErrorCode32 532
ErrorCode64 533
ErrorCode128 534
ErrorCode256 535
ErrorCode512 536
ErrorCode1024 537
ErrorCode2048 538
ErrorCode4096 539
ErrorCode8192 540
InsideBox1 Not used
InsideBox2 Not used
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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
InsidePlane7 Not used
InsidePlane8 Not used
InsidePlane9 Not used
InsidePlanel0 Not used
InsidePlanel1 Not used
InsidePlanel2 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

Fieldbus I/O Rev.24
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4. Troubleshooting (DeviceNet)

4. Troubleshooting

4.1 DeviceNet Troubleshooting

TIP

264

Exclusion

Every system has its special environment, conditions, specifications, and usages. This
guide is provided as a general reference for troubleshooting a DeviceNet network. Every
effort has been made to ensure the information is accurate. However, we do not guarantee
the complete accuracy of the information and thus we decline any liability for damages or

costs incurred by the use of this troubleshooting.

Before examining a problem on the network, please ensure that your established
DeviceNet system satisfies network specifications. (Refer to this troubleshooting and the
section 2.1.2 DeviceNet Network Construction.)

Tools

Prepare the following tools for troubleshooting.
Philips screwdriver
Flat-blade screwdriver
Tester

Using the Woodhead NetMeter (DeviceNet diagnostic tool) is a simple way to learn
physical status of the DeviceNet network. For details of NetMeter, see Woodhead’s Web
site (http://www.mysst.com/diagnostics/NetMeter.asp).
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4. Troubleshooting (DeviceNet)

4.1.1 Examining a Problem

4.1.1.1 Scanner Board Diagnostic LEDs

The DeviceNet master board used with EPSON RC+ has two status display LEDs. The
layout of the LEDs is shown in the following figure.

PCU-DVNIO
4-pin Terminal
< Watchdog Port —s Jumper Pin for Board Address Setting
O (Do not use this port.) JP1

OO <¢—status Display LED (2) —>
DeviceNet Port ——>

JP1
===
OO0« LED (2) O EB
(Unused) —
110100
D p RJ45 Connector coc1cC2

(Unused)

H |

The Module/NetWork LED is on the left side and the IO LED is on the right side seen
from the rear panel. These LED names are used in applicomlO Console application and

this manual. Only in this troubleshooting section, general names of the status display of
the DeviceNet device are used.

The Module/NetWork LED is referred to as the Network Status (NS) in this section.
The 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
MS (Module Status) O Green O Red
NS (Network Status) O Green O Red

Light Condition
OON 0OBlinking O OFF
OON [OBlinking O OFF

2. Node Number of Absent Slaves
Absent slaves are disconnected from or not added to the network.

2-1 See the status flag regarding to the removal and addition if the master has status
information.

2-2 See the MS/NE LEDs of all slaves if the master has no status information.

3. Absent Slave Status: MS/NS LEDs

LED Color
MS (Module Status) O Green [ORed
NS (Network Status) O Green [ORed

Light Condition
OON OBlinking O OFF
OON [OBlinking O OFF

4. Physical Node Location of Absent Slave

Master ‘ PLC

Terminatin
‘l N 1 9

| | Resistor
BranchTap | | BranchTap [ | .. [ ] [ ]
~ ) | |

N
\

\ Slave Slave

. . 1
Communications !
Power Suppl L I
PRl Terminating ;

Resistor K Start the examination from this

/ |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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4. Troubleshooting (DeviceNet)

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/0
communication error)

- Slave not added to the network (Scan list collation
error)

- Communications power supply OFF (Error
detection after the communication establishment)

Green
Light ON

Red Light
ON

Busoff detection
Duplicate MAC ID

[Refer to the section 4.1.2.2 Master: Busoff
Detection.]
- Busoff detection:
Communication stopped due to critical error.
- Duplicate MAC ID:
The MAC ID configuration was duplicated.
(This error occurs only during unit start-up)

Green
Light ON

Light OFF

Unestablished
communication

[Refer to the section 4.1.2.3 Master: Unestablished
Communication.]
- No slave (Error detection before communication
establishment)
- Communications power supply OFF (Error
detection before the communication establishment)
- Duplicate MAC ID:
The MAC ID configuration was duplicated.

Red Light
Blinking

No Matter

Configuration error

- Master unit configuration error
Refer to the respective device manuals.

When EPSON RC+ was configured as a master:
[Refer to the section 4.1.2.4 Master: Configuration
Error.]
- Slave disconnected from the network

(Remote I/O communication error)
- Slave not added to the network

(Scan list collation error)
- Duplicate MAC ID:

The MAC ID configuration was duplicated.

Red Light
ON

No Matter

Module error

- Broken master unit — Unit Replacement

Light OFF

Green
Light
Blinking

Absent slave

[Refer to the section 4.1.2.5 Absent Slave.]

- No slave (Error detection before communication
establishment)

- Communications power supply OFF

Light OFF

Light OFF

Uninitialized
network
Absent slave

[Refer to the section 4.1.2.6 Uninitialized Network.]

- Master unit start-up error

- No slave (Error detection before communication
establishment)

- Communications power supply OFF

Fieldbus I/O Rev.24
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4. Troubleshooting (DeviceNet)

¢ Process Flowchart

1

|

. !
Examining a N

trouble. '

See 4.1.1. ExaminingI
Details of Trouble.

Master LED

MS: Green ON Yes

Absent Slave LED

MS: Green ON
NS: Red Blinking

MS: Green ON
NS: Red ON

MS: Green ON
NS: OFF

Slave:

Not Operating  See 4.1.2.1.1.

Slave:
Communication See 4.1.2.1.2.
Error Detection

Slave:
N

ot Added See 4.1.2.1.2.

Broken Slave Unit
Replace the unit.

Master:

NS: Red ON

Yes

MS: Green ON

Busoff Detection See 4.1.2.2.

Master:

NS: OFF

Unestablished See 4.1.2.3.

Communication

o
©

MS: Red ON

Master Unit:
Configuration Error See 4.1.2.4.
Master:
Absent Slave See 4.1.2.5.
> Master:
'@Uninitialized Network See 4.1.2.6.

JBroken Master Unit

Other

268

)

'L Replace the Unit.
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4. Troubleshooting (DeviceNet)

4.1.2.1 Master: Communication Error

Master Unit LED

Error Description
MS NS P
Green Red Light | Communication |- Slave disconnected from the network
Light ON | Blinking | error (Remote I/O communication error)

- Slave not added to the network
(Scan list collation error)

- Communications power supply OFF
(Error detection after the communication

establishment)
Slave: Not Operating
MS NS
Master LED Condition Green Light ON | Red Light Blinking
Absent Slave LED Condition Light OFF Light OFF
¢ Process Flowchart
Check
O No Problem Is power supplied to slaves? No Supply power.
Yes l
No

Is MS LED light ON?

A

Yes

Normal communication?

Yes

v
[ See other errors. ]

A\ 4

Replace the unit.
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4. Troubleshooting (DeviceNet)

¢ Causes of Error

Possible Cause Examination Method Countermeasure
O Slave power Measure the power voltage of the Supply power to the
OFF slaves. (It should be within the range | slave.

of sufficient voltage for the slave

operation.)

NOTE: For slaves operating with
communications power
supply, measure voltage at the
DeviceNet connector.

O Broken unit Slave unit replacement Replace the broken
slave unit with a
new one.

Slave: Communication Error Detection / Busoff Detection / Not-added

MS NS
Master LED Condition Green Light ON | Red Light Blinking

(1) Absent Slave LED Condition

. . Green Light ON | Red Light Blinking
(Communication error detection)

(2) Absent Slave LED Condition

G Light ON Red Light ON
(Busoff detection) reen Lig ed Lig

(3) Absent Slave LED Condition

G Light ON Light OFF
(Slave not added to the network) reen L8 '8
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4. Troubleshooting (DeviceNet)

¢ Process Flowchart

Check 2

Check the following:
= Unconnected terminating resistor

< Unconnected or loose connector/signal wire
- Cable disconnection

Problem exists. (Fix it.)

See 4.1.3.1and 4.1.3.2.

0 No Problem

No problem

Measure voltage of Problem exits. (Fix it.)

0 No Problem communications power supply.

A 4

No problem

The problem is fixed.
Replace the trouble unit.

\ 4

O No Change

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.
Rarely

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?

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

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. Troubleshooting (DeviceNet)

Fieldbus I/O Rev.24

4.1.2.2 Master: Busoff Detection

Master Unit LED Error Description
MS NS
Green Red Busoff detection Communication stopped due to critical
Light ON | Light ON erTor.
Duplicate MAC ID | The MAC ID configuration was

duplicated. (This error occurs only

during unit start-up)
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4. Troubleshooting (DeviceNet)

¢ Process Flowchart

Check

heck the following:
nconnected terminating resisto
- Unconnected or loose connector/signal wire
- Cable disconnection

Problem exists. (Fix it.)
O No Problem

See 4.1.3.1 and 4.1.3.2.

No problem

Measure voltage of Problem exits. (Fix it.)

O No Problem communications power supply.

\ 4

No problem

The problem is fixed.

O No Change Replace the master unit.

\ 4

No change

The problem is fixed.

Replace moving cable
(Replace deteriorated cable).

O No Change

\ 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.
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.

A 4
<

Normal Communication?

A

v
[l Analyze the network with NetMeter. ] v

W Consult the DeviceNet manufacturer. ..
Finish
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4. Troubleshooting (DeviceNet)

+ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Disconnected
terminating
resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected signal
wire

(1) Check that terminating
resistors are connected to
both ends of the network.

(2) Measure resistance between
signal wires with
communications power
supply OFF.

— Normal: 50 to 70 Q

® Measuring point: Connection

of the problem unit

® For details, refer to the section

4.1.3.1 Connection Problem.

Fix the problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network. The trouble
point is where resistance
changes from 120 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal
wires should be firmly
connected.

® Checkpoint: all nodes and all
branch taps

® For details, refer to the section
4.1.3.2 Loose Connector and
Signal Wire.

Connect the connectors
and signal wires again.

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
® If the voltage is 11 to 14V, power supplies.
the unit is a possible cause.
Fix the problem 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.

Fieldbus I/O Rev.24
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4. Troubleshooting (DeviceNet)

4.1.2.3 Master: Unestablished Communication

Master Unit LED Error Description
MS NS
Green Light Master Communications power supply OFF
Light ON | OFF Unestablished No slave
communication

¢ Process Flowchart

See 4.1.3.1 and 4.1.3.2.

[
»

\ 4

\ 4

A\ 4

‘ Finish ’

Check
Measure voltage of Problem exists. (Fix it.)
O No Problem communications power supply
at the master unit.
No problem
Check the following: . o
~Unconnected terminating resistor Problem exists. (Fix it.)
O No Problem = Unconnected or loose connector/signal wire
- Cable disconnection
No problem
Problem exists. (Fix it.)
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.
No problem
\ 4
Replace the master unit.
276
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4. Troubleshooting (DeviceNet)

+ Causes of Error

Fieldbus I/O Rev.24

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 master unit is a possible
cause. Fix the problem on it.
O Disconnected (1) Check that terminating Fix the problem.

terminating
resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected
signal wire

resistors are connected to
both ends of the network.
(2) Measure resistance between
signal wires with
communications power
supply OFF.
— Normal: 50 to 70Q
® Measuring point: Connection
of the master
® For details, refer to the section
4.1.3.1 Connection Problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network. The trouble
point is where resistance
changes from 120 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal
wires should be firmly
connected.

® Checkpoint: Between the
master and its slaves

® For details, refer to the section
4.1.3.2 Loose Connector and
Signal Wire.

Connect the connectors
and signal wires again.

O All slaves power
OFF

Measure the power voltage of the
slaves. (It should be within the
range of sufficient voltage for
slave operation.)

Supply power to the
slaves.

O Master unit
configuration

(1) Start 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.
® For details, refer to the section
4.1.3.6 EPSON RC+ Master
Configuration.

Change the configuration.
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4. Troubleshooting (DeviceNet)

278

4.1.2.4 Master: Configuration Error

Master Unit LED Error Description
MS NS
Red No Configuration error | - Slave disconnected from the network
Light Matter Slave error (Remote I/O communication error)
Blinking detection - Slave not added to the network

(Scan list collation error)
- Duplicate MAC ID: The MAC ID
configuration was duplicated.
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4. Troubleshooting (DeviceNet)

¢ Process Flowchart

Check
Check for master unit The problem is fixed.
O No Problem configuration (scan list configuration).
No problem
heck the following:
= Unconnected terminating resistor 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 exists. (Fix it.) R
O No Problem communications power supply. >
No problem
O No Change Replace moving cable The problem is fixed. R
(Replace deteriorated cable). v
No change
The problem is fixed.
0 No Change Check for noise influence. P >
See 4.1.3.3.
No change
The problem is fixed.
O No Change Replace the master unit. >
No change
O The trouble unit is not found.
Rarel 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.
Yes
Normal Communication? >
No
\ 4
v

® Analyze the network with NetMeter.
B Consult the DeviceNet manufacturer.

)
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¢ Causes of Error

Possible Cause

Examination Method

Countermeasure

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.

(3) Check that the network load is
within allowable range.

® For details, refer to the section

4.1.3.6 EPSON RC+ Master
Configuration.

Change the configuration.

O Disconnected
terminating
resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected
signal wire

(1) Check that terminating resistors
are connected to both ends of the
network.

(2) Measure resistance between signal
wires with communications power
supply OFF.

— Normal: 50 to 70Q

® Measuring point: Connection of the

trouble unit

® For details, refer to the section

4.1.3.1 Connection Problem.

Fix the problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network. The trouble point
is where resistance
changes from 120 Q.

O Loose connector
O Loose signal
wire

Check for the connection of connectors

and signal wires.

— The connectors and signal wires
should be firmly connected.

® Checkpoint: all nodes and all branch
taps

® For details, refer to the section
4.1.3.2 Loose Connector and Signal
Wire.

Connect the connectors
and signal wires again.

O Voltage drop of

Measure voltage of communications

Check the voltage of the

communications | power supply at the unit with a trouble. | power supply.
power supply — Normal: 11V or more between V+ | Calculate the current
and V- capacity of the cable and
® [f the voltage is 11 to 14 V, the unit | add more communications
is a possible cause. Fix the problem | power supplies.
on the unit.
O Noise Check the noise intrusion via the | Take countermeasures

(external cause)

following paths (1) to (3).
(1) Noise via DRAIN (FG)
(2) Induced noise via communication
cable
(3) Communications power supply
— For details, refer to the section
4.1.3.3 Noise Intrusion.

against noise.

O Broken unit

Replace the broken unit with a new
one.
— Verify whether the problem is fixed.

Replace the unit with a
new one.

® No cause is
identified.

Identify the trouble point by dividing

the network.

— For details, refer to the section
4.1.3.4 Broken Unit Examination.
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4. Troubleshooting (DeviceNet)

4.1.2.5 Absent Slave

Master Unit LED o
MS NS Error Description
Light Green - No slave (Error detection before
OFF Light Absent slave communication establishment)
Blinking - Communications power supply OFF

¢ Process Flowchart

Check

Measure voltage of

[0 No Problem

Problem exists. (Fix it.)

communications power supply
at the master unit.

No problem

Check the following:
- Unconnected terminating resistor

Problem exists. (Fix it.)

0 No Problem - Unconnected or loose connector/signal wire

- Cable disconnection

No problem

\4

See 4.1.3.1and 4.1.3.2.

Problem exists. (Fix it.)

O No Problem Check that power is supplied to all slaves.

No problem

\ 4

Problem exists. (Fix it.)

O No Problem Check for master unit configuration.

No problem

A 4

Replace the master unit.

Fieldbus I/O Rev.24

\ 4

A\ 4

‘ Finish ’
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¢ Causes of Error

Possible Cause Examination Method Countermeasure
O Voltage drop of Measure voltage of Check voltage of the
communications communications power supply at | power supply.
power supply the master unit.
— Normal: 11V or more between
V+ and V-
® [f the voltage is 11 to 14 V, the
unit is a possible cause. Fix the
problem on the unit.
O Disconnected (1) Check that terminating Fix the problem.

terminating
resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected
signal wire

resistors are connected to
both ends of the network.
(2) Measure resistance between
signal wires with
communications power
supply OFF.
— Normal: 50 to 70 Q
® Measuring point: Connection
of the master
® For details, refer to the section
4.1.3.1 Connection Problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network. The trouble point
is where resistance changes
from 120 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal
wires should be firmly
connected.

® Checkpoint: Between the
master and its slaves

® For details, refer to the section
4.1.3.2 Loose Connector and
Signal Wire.

Connect the connectors
and signal wires again.

O All slaves power
OFF

Measure the power voltage of the
slaves.

(It should be within the range of
sufficient voltage for the slave
operation.)

Supply power to the slaves.

O Master unit
configuration

(1) Start 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.
® For details, refer to the section
4.1.3.6 EPSON RC+ Master
Configuration.

Change the configuration.
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4. Troubleshooting (DeviceNet)

4.1.2.6 Uninitialized Network

Master Unit LED £ D ioti
rror escription
MS NS P
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

O No Problem

0 No Problem

O No Problem

O No Problem

Measure voltage of
communications power supply
at the master unit.

No problem

Check the following:
- Unconnected terminating resistor
- Unconnected or loose connector/signal wire
- Cable disconnection

No problem

Check that power is supplied to all slaves.

No problem

Check for master unit configuration.

No problem

v

Replace the master unit.

Fieldbus I/O Rev.24

Problem exists. (Fix it.)

Problem exists. (Fix it.)

\ 4

See 4.1.3.1 and 4.1.3.2.

Problem exists. (Fix it.)

\4

Problem exists. (Fix it.)

\ 4

A4

‘ Finish ’

283




4. Troubleshooting (DeviceNet)
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¢ Causes of Error

Possible Cause Examination Method Countermeasure
O Voltage drop of Measure voltage of Check voltage of the
communications communications power supply at | power supply.
power supply the master unit.
— Normal: 11V or more
between V+ and V-
® [f the voltage is 11 to 14V,
the master unit is a possible
cause. Fix the problem on it.
O Disconnected (1) Check that terminating Fix the problem.

terminating resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected signal
wire

resistors are connected to
both ends of the network.
(2) Measure resistance between
signal wires with
communications power
supply OFF.
— Normal: 50 to 70 Q
® Measuring point: Connection
of the master
® For details, refer to the section
4.1.3.1 Connection Problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network. The trouble
point is where resistance
changes from 120 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal
wires should be firmly
connected.

® Checkpoint: Between the
master and its slaves

® For details, refer to the section
4.1.3.2 Loose Connector and
Signal Wire.

Connect the connectors
and signal wires again.

O All slaves power
OFF

Measure the power voltage of the
slaves.

(It should be within the range of
sufficient voltage for slave
operation.)

Supply power to the
slaves.

O Master unit
configuration

(1) Start applicomlO Console
application and check that
the configuration has no
difference with the network
condition.

(2) Check that the configuration
data were written in flash.

® For details, refer to the section

4.1.3.6 EPSON RC+ Master
Configuration.

Change the configuration.
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4. Troubleshooting (DeviceNet)

4.1.3 Procedures for Examining Possible Causes

4.1.3.1 Connection Problem (Disconnected Terminating Resistors, Cable
Disconnection, Disconnected Connector, and Disconnected Signal Wire)
1. Ensure that two terminating resistors are connected to both ends of the network.
2. Turn OFF the communications power supply.

3. Measure resistance between CAN_H and CAN_L wires of the absent slave using the

tester.
Tester
@ Measure resistance between signal wires with tester.
Q
A
White (CAN H) Blue (CAN L)
NSNS
EINIE
Resistance Determination
0Q Short circuit
Under 50 Q Three or more terminating resistors on one network
50to 70 Q Normal
70 to 120 Q Error (cable disconnection or disconnected signal wire on the
trunk line)
Over 120 Q Error (cable disconnection or disconnected signal wire on drop
line or trunk line — Both CAN H and CAN L)

4. How to find the trouble point:

- Remove the terminating resistor on one end of the network.
(The resistance at the point where the terminating resistor is connected is 120 Q.)

- Measure resistance at branch taps of all units.
- The trouble point is where resistance changes from 120 Q.

- After finding the trouble point, verify the connector and cable conditions.
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¢ Process Flowchart

[Check for cable laying. ]

<
<

Y

Check that
terminating resistors
are connected.

Problem exists.
(Add terminating resistors.)

Normal

Turn OFF communications power supply.

y

easure resistance
with tester.
50t0 70 Q

l Normal

See 4.1.3.2.

Out of 50 to 70 Q (Error)

No

Resistance: over 70 Q

Yes Under 10 Q

esistance: under 50

Remove one terminating
resistor on either side.

10 to 50Q

[
»

\4

X Check for connection
with terminating resistors

Check for short
circuit between

Measure

Approx. ! and branch taps. signal wires.
120 Q resistance at D Th
connectors and (1) Three or more Short  circuit
branch taps with terminating resistors between signal

tester. (2) Wrong terminating

resistors, etc.

wires

[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

™, Crimping Terminal
e

2.

3. Connection of the connector and the unit (T-branch tap)

Connector on the node
(mask) side Connector on the Connector on
T-branch side the cable side

Cable side

Mounting
Male Female  hole

\”\_&"A“?Z‘WFemale

| (S Thin cable

Thin cable

Cable with M12
Cable with M12 * micro-size shielded
micro-size shielded 3 connector (at one
connector (at one B Tt end or both ends)

end or both ends)
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4.1.3.3 Noise Intrusion

Verify how an error occurrence condition changes while taking the following
countermeasures.

¢ Ground of FG (DRAIN) wire

Normal Grounding: Ground the DeviceNet network at only one point.

Power Supply Tap
V+ — — V+
CAN H— — CAN H
Shield (S) — | — Shield (S) :
CAN L. — L CANL DeviceNet cable
V-— V-
558
V+|V-| S
V+V-FG ]—_

Ground 100 Q or less.

Communications
power supply
24V DC

Countermeasure 1: Disconnect the wire between V- and FG.

Disconnect the wire between V- and FG when you cannot ground the FG wire.

Power Supply Tap
V+ — — V+
CAN H— —CANH
Shl%(i\lslslz —] — g&ﬁ"l’_ (S) . DeviceNet cable
V- —f — V-
E) Q ES
V+|V-| S
_—— Disconnect here.
V+ V-FG l

G;ound 100 Q or less.

Communications
Power Supply
24V DC
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4. Troubleshooting (DeviceNet)

Countermeasure 2: Disconnect the shield wire to isolate it from the ground.

When noise intrudes the ground line due to a noise source such as an inverter installed
near the communications power supply, disconnect the shield wire of the

communication cable and isolate it from the ground to restrain noise intrusion.

Power Supply Tap
V+ — —V+
CAN H— — CAN H
Shield (S) — — Shield (S) :
CAN L — L CANL DeviceNet cable
V- — L V-
ool
V+|V-| S
| _—7Disconnect here.
X
V+V-FG —

Ground 100 Q or less.

Communications
Power Supply
24V DC

¢ Induced noise via communication cable
Separate the DeviceNet signal wire from the other wires (especially power wires).

* Separate the signal wire from the power wires 300 mm or more.

Light electrical cable
Communication cable

Suspended ducts Floor ducts

Signal wire
PLC input/output wire

slelslee.
@

or more 0000

300 mm

OO0

PLC power wire

Control circuit wire Conduit (@) Signal wire

300 mm PLC input/output wire

or more @ @ (2 Power wire

Power wire

During site inspection, bypass the wire that is possibly affected by induced noise with
other cables and then lay the cables. Establish the communication under no induced
noise condition and verify whether an error occurs.
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4. Troubleshooting (DeviceNet)

¢ Communications Power Supply

When sharing the communications power supply with I/O devices, provide power
sources separately.

Separating power source prevents noise caused by I/O device operations from affecting
communication.

Communications
Power Supply 24V Power Supply Tap
+ () <

B

x
Disconnect I/0O devices from the communications power supply.

[OTOYo)
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4. Troubleshooting (DeviceNet)

4.1.3.4 Broken Unit Examination (Dividing Network Examination)

When you cannot quickly find the trouble point due to a broken unit, connection failure
including loose connector, or cable partial disconnection, divide the network to find the
trouble point. Verify how error occurrence conditions change while taking the following
countermeasures.

How to Examine
Divide the network to find which node is the cause of the problem.

Verify that a master can establish communications with the slaves even though one slave
is separated from the network.

After finding the problem node, check the cables connected to it and replace the unit.

How to Divide

To divide the network, follow either procedure described below depending on the cable
layout.

1. Separating each block from the network
Divide the network by block and check each block.

1. Ensure that the master has no problem by connecting it to its slaves one by one.
(MS/NS: green light ON)

2. Divide the network in the middle of it and check for the communication
condition. (MS/NS: green light ON)

Normal: The trouble point is on the other half of the network.

Error: The trouble point is on the current half of the network.

(Continue dividing the network further to distinguish error part from normal
part.)

3. Check for communication on the block to specify the trouble point.

Connect the terminating resistor to the branch
taps one by one to specify which device is the

Master ‘ PLC limit of the normal communications.
‘ l N B O | DTerminating
Resistor
Branch Tap:| BranchTap| ‘ \ | | | | ‘ ‘ | | |
D Slave || Slave || Slave || Slave
Communications
Power Supply

Terminating Resistor
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4. Troubleshooting (DeviceNet)

2. Separate each slave from the network
Check for each slave. The trouble point is where error condition changes into normal
condition.

Master ‘ PLC

‘ Terminating

Branch Tap| | Branch Tap| | | ‘ L1 ]
X K

‘ Slave H Slave ‘

Communications Slave || Slave

Power Supply [ Terminating / /

Resi .
esistor Second  First

Separate slaves one by one from
the network.

4.1.3.5 Network Configuration and Specifications

1. Maximum Network Length and Drop Line Length
Check that the cables used on the network meet the following specifications.

Max. Network | Drop Line | Total Drop

Type Baud Rate Length Length Line Length
500 kbps 100 m 39m
Thick Cable 250 kbps 250 m 78 m
125 kbps 500 m 6m 156 m
500 kbps 100 m 39m
Thin Cable 250 kbps 100 m 78 m
125 kbps 100 m 156 m

2. Terminating Resistor
Ensure that two terminating resistors are connected to both ends of the network
(trunk line). The terminating resistor should be 121 Q 1/4 W.

3. Cable and Branch Tap
The cables and branch taps should meet the DeviceNet specifications.

4. Communications Power Supply

The communications power supply should be dedicated to DeviceNet.
Do not share the communications power supply with I/O devices. *

* Noise due to load on/off may affect DeviceNet communications via the
communications power supply.
(The noise causes remote I/O communication error, Busoff detection, and broken
unit.)
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4.1.3.6 EPSON RC+ Master Configuration

For details of EPSON RC+ master configuration, refer to the section 2.1.3 Installing
DeviceNet Master Board manufactured by molex.

The following section describes the procedure for verifying the scanner board condition
with applicomlO Console application.

Verifying applicomlO Console application condition

The status bar at the bottom of the window shows the applicomIO 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.

Fieldbus I/O Rev.24
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294

Verifying the DeviceNet network condition

The applicomlO Console application has a network diagnostic function (Diagnostic). The
procedure for using the Diagnostic is described below.

1. Open the Diagnostic window, click the magnifying grass icon, and select the
“Channel” on the device tree in the left side of the window.
The window changes as shown below.
_ = Diagnostic Board : 1 =a]x|
Diagnostic 7
v
~ Channel Inf:
m Board 1 POI_DWAID
E ) Rx IU— Bytes|o Frames/s
. Tx |7— Buytes |0 Frames/s
Equipment MN™:2 OverBun- I_U
E quipment M°:3 0 Errars : |_1 “Wwarning Lesel
Bus OFff : I_U
Baud rate 500 KBit/s
Bus Load
100 %
fa : [ oonx
Current : Im B0 %
Wi : [ ooz
0%
Fieset Counters
CAN I DeviceMet [zcanner]
app“'lzr?trgrnational
The [CAN] and [DeviceNet (scanner)] tabs appear on the data display in the right
side of the window.
The [CAN] Controller status of the scanner board is displayed on the CAN
Controller.
Rx : Number of receive data bytes and frames
Tx : Number of send data bytes and frames
OverRun : Number of communication overrun errors detected by CAN Controller
Errors : Number of communication errors detected by CAN Controller
Bus Off  : Number of Busoff detections
Baud Rate : Baud rate
Bus Load :Load on the bus (maximum, minimum, current)
NOTE

Use DeviceNet so that the load on a bus is under 60% of the maximum load.
When the load exceeds 60%, the DeviceNet network communication will be
unstable. (For example, more communication errors)

For the procedure for master configuration, refer to respective master device
manuals. For EPSON RC+ master configuration, refer to the section 2.7.3
Installing DeviceNet Master Board manufactured by molex.
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4. Troubleshooting (DeviceNet)

2. Select the [DeviceNet (scanner)] tab. The window changes as shown below.

=lolx|

~Channel Inf

MAL D |0

: = ~LED

-- Equipment N':2 7 hodule/Metwark
= Difine !
e Equipment H*:3

. 710

[Scanner no active |

applicomP Status :

[FE=ne synchronous on bus

| DeviceNet
EEN [scanner]

applicom

——international
MAC ID : MAC ID specified for the scanner board
Module/NetWork LED : Network Status (NS) LED status
10 LED : Module Status (MS) LED status
applicomR Status : Scanner board status

The scanner board status is shown in the “Code No. => Comment” form. The table
below shows the code numbers.

Status Code
General | Protocol

0

Descriptions

No fault detected.

The function was performed correctly.

Inaccessible data.

4 Additional information:

The remote device is in error. Check its status.

The parameters passed to the functions are not
correct (eg: Number of requested variables too large)
Response time-out error.

Additional information:

The device does not respond. Check the device
status and the wiring.

The DeviceNet master has no device to be scanned in
the configuration.

Physical defect on the line.

Additional information:

No +24V power supply was detected.

The CAN component of the applicomlO® interface
is "Bus Off™.

Check the network wiring and Baud Rate.

Device not configured.

Define the device configuration with the

36 applicomlO® Console and re-initiate the
initialization of the applicomlO® product by running
the PcInitlO

32

33

34
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Status Code
General | Protocol

Descriptions

Non-resident dialogue software.

Additional information:

Initialize the applicomlO® interface before use by
running the PclnitIO

45

Targeted applicomlO® card invalid or incorrectly

47 initialized by the function 10_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.

53

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.

65

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.

79

Indicates that a communication error has been
encountered on serial Port.
66 Not enough applicomlO® interface memory.

63

93 Driver cannot be accessed.

99 Indicates that applicomIO® solution is already
running.

Indicates that the local input buffer was not
255 updated beforehand by the function
10 Refreshlnput.
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When you click <I/O> icon on the upper left of the window, the window changes as
shown below.

Diagnostic

Pl ® |

o

—Channel Inf b
“ Board 1 PCI_DVNID 4 5 B 7

E@{ .

(-

=
I~
» 0
=
&

g
]

16

j
.
.
.
.
.

Equipment M*:2
=

Equipment N*:3 1=
=l 24

W

=
O&
]
8~
ra
I
ra
[

ra
&
]
P}
ra
@
ra
o
w
=
s

32
~

10
i

43
pes

BE
W

=
5

D]
B0
=
&
.
5
-
-

3
=
3

Do Os OR Om Op 02 Jwe O
m L
& #

o3 -]
SO ]
o L
- -1
= o
a3 &
= o
LI} o

<& Previous Meut »»

applicom———
= eratona

e

Each slave device status is shown in the right side of the window.

A green circle indicates that the communication of the corresponding device is normal,
and a red circle indicates that there is a communication error.

A gray circle indicates that the corresponding device does not exist.

When you select [Equipment] on the device tree in the left side of the window, the
window changes as shown below.

=0l

Diagnostic

Llw 2 |

= Frara——
“ Board 1 PCI_DYNIO et g e

E@{ Channel 0: DEVICENET

H =
Equipment N*:2
Equipment N*:3

Output Mapping [ in Byte ] :
1

Selected Dutput Value :

[~ Hex IU wiite |
Input Lenght [Bytes) : |2
Output Lenght [Bytes) : |1

applicomP Status :

Mo synchronous on bus

applicom———
—_?r?ternaﬂl

e

The input and output statuses of the selected device are shown in the right side of the
window.

If you want to change output data, click the byte number you want to change in
[Output Mapping]. Then, enter a value in [Selected Output Value:]-[Write] and click
the <Write> button.
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4.2 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) —> []
<—— PROFIBUS-DP Port —>
JP1
(U |
LED (2) 5
003 (Unused) 1 SO
RJ45 Connector O[R]O
€ (Unused) —> CoC1C2

[ |

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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4.2.1.2 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) O Green [ORed | OON OBlinking O OFF
ST (Communication Status) | 0 Green [ Red | OON [OBlinking O OFF

2. Station Number of Absent Slaves

Absent slaves are disconnected from or not added to the network.

1. See the status flag regarding to the removal and addition if the master has status
information.

2. See the BF/ST LEDs of all slaves if the master has no status information.

3. Absent Slave Status: BF/ST LEDs

LED Color Light Condition
BF (Physical error) OGreen ORed | OON OBlinking O OFF
ST (Communication Status) | 0 Green O Red | OON O Blinking 0O OFF

4. Physical Node Location of Absent Slave

Master PLC

\Terminating Resistor ON

[ N/ /]
| Slave | | Slave | | Slave |
mmmmTTTTTTIITTTIIITIIT T L _ yTerminating Resistor ON
,-~~" Terminating / /\‘\
‘ Resistor ON S
pNY | 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. 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

300
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¢ Process Flowchart
Master LED Absent Slave LED

Master: See
Communication Error 42211.

See 4.2.1 Examining!

= Master: See
”\ 7 )Uninitialized Network ~ 4.2.2.3.
BF: Red ON ! ~ Master: See
Other ”\ 8 ) Physical Error 4224,

Details of Trouble. !
:
1
! See
! Communication Error 4.221.1.
|
1
1
1
|
1
| See
| 4.221.2.
1
1
1
1
:
| See
| 4.2.2.1.3.
|
1
1
1
i BF: Red ON Slave: See
| 1! Other Physical Error 42214,
! i ,
! |
|
| R Master: See
: »\ 6 /Data Link Error 4222
1
1
:
1
1
1
1
1
1
|
1
1
1
1
1
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4.2.2.1 Master: Communication Error

Master Unit LED o
Error Description
BF ST
Light Red Communication | - Slave disconnected from the network
OFF Light error (Remote I/O communication error)
Blinking - Slave not added to the network

(Scan list collation error)
- Nonstandard wiring

- No or too many terminating resistors
- Noise intrusion

Master/Slave: Communication Error

BF ST
Master LED Condition Light OFF Red Light Blinking
Absent Slave LED Condition Light OFF Green Light Blinking
(Communication error) Light OFF Red Light Blinking
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¢ Process Flowchart

Check
Check the following: ) o
- Unconnected terminating resistor Problem exists. (Fix it.)
O No Problem = Unconnected or loose connector/signal wire
- Cable disconnection See 4.2.3.1and 4.2.3.2.
No problem
Problem exists. (Fix it.)
Measure voltage of all o
0 No Problem slave power supplies. i
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

The unit is found.

Divide the network and
find the trouble unit.

Replace the unit.

The unit is not found.

\ 4

v

Normal Communication?

A

A4 A 4

[Consult the PROFIBUS manufacturer.] ‘ Finish ’
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¢ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Disconnected
terminating
resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected
signal wire

(1) Check that terminating
resistors are connected to
both ends of the network.

(2) Measure resistance between
signal wires with device
power supply OFF.

— Normal: 100 to 120 Q

® Measuring point: Connection

of the trouble unit

® For details, refer to the section

4.2.3.1 Connection Problem.

Fix the problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network.

The trouble point is where
resistance changes from
220 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal
wires should be firmly
connected.

® Checkpoint: all stations and all
branch taps

® For details, refer to the section
4.2.3.2 Loose Connector and
Signal Wire.

Connect the connectors and
signal wires again.

O 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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Slave: Data Link Error

MS NS
Master LED Condition Light OFF Red Light Blinking
Absent Slave LED Condition . .
. Light OFF Red Light ON
(Data link error)

¢ Process Flowchart

Check

Check the following:
- Unconnected terminating resistor Problem exists. (Fix it.)
- Unconnected or loose connector/signal wire
- Cable disconnection

[0 No Problem
See 4.2.3.1and 4.2.3.2.

No problem

The problem is fixed.

Replace moving cable.

0 No Change (Replace deteriorated cable).

\ 4

No change

The problem is fixed.

O No Change Check for noise influence.

\ 4

See 4.2.3.3.

No change

O The trouble unit is not found.

Does an error occur immediately?

Immediately

The unit is found.

Divide the network and
find the trouble unit.

Replace the unit.

The unit is not found.

\ 4

v

Normal Communication?

A

\4 \ 4

[Consult the PROFIBUS manufacturer.] ‘ Finish ’
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¢ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Disconnected
terminating resistors

O Cable disconnection

O Disconnected
connector

O Disconnected signal
wire

(1) Check that terminating
resistors are connected to
both ends of the network.

(2) Measure resistance between
signal wires with device
power supply OFF.

— Normal: 100 to 120 Q

® Measuring point: Connection

of the trouble unit

® For details, refer to the section

4.2.3.1 Connection Problem.

Fix the problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network. The trouble
point is where resistance
changes from 220 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal

wires should be firmly

connected.

® Checkpoint: all stations and all
branch taps

® For details, refer to the section
4.2.3.2 Loose Connector and
Signal Wire.

Connect the connectors
and signal wires again.

O Noise
(external cause)

Check the noise intrusion via the

following paths (1) to (3).

(1) Noise via shield

(2) Induced noise via

communication cable

(3) Device power supply

— For details, refer to the
section 4.2.3.3 Noise
Intrusion.

Take countermeasures
against noise.

O Broken unit

Replace the trouble unit with a

new one.

— Verify whether the problem is
fixed.

Replace the unit with a
new one.

® No cause is
identified.

Identify the trouble point by

dividing the network.

— For details, refer to the
section 4.2.3.4 Broken Unit
Examination.
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Slave: Uninitialized Network

BF ST
Master LED Condition Light OFF Red Light Blinking
Absent Slave LED Condition . .
(Uninitialized Network) Light OFF Light OFF

¢ Process Flowchart

Check

0 No Problem

0 No Problem

O No Change

O No

Measure voltage of all

Problem exists. (Fix it.)

slave power supplies.

No problem

Check the following:
- Unconnected terminating resistor

Problem exists. (Fix it.)

Unconnected or loose connector/signal wire
- Cable disconnection

No problem

Replace moving cable.

The problem is fixed.

\4

See 4.2.3.1 and 4.2.3.2.

A\ 4

(Replace deteriorated cable).

¢ No change

Replace the unit.

Yes

\ 4

Normal Communication?

No

[Consult the PROFIBUS manufacturer.]

Fieldbus I/O Rev.24
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¢ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Electrical surges of
device power

supply

Measure voltage of the device

power supply at the trouble

unit.

— It should be within the
range of sufficient voltage
for device operation.

Check voltage of the device
power supply.

O Disconnected
terminating
resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected signal
wire

(1) Check that terminating
resistors are connected to
both ends of the network.

(2) Measure resistance
between signal wires with
device power supply OFF.

— Normal: 100 to 120 Q

® Measuring point:

Connection of the trouble
unit

® For details, refer to the

section 4.2.3.1 Connection
Problem.

Fix the problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network.

The trouble point is where
resistance changes from 220
Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal
wires should be firmly
connected.

® Checkpoint: all stations and
all branch taps

® For details, refer to the
section 4.2.3.2 Loose
Connector and Signal Wire.

Connect the connectors and
signal wires again.

O Broken unit

Replace the trouble unit with a

new one.

— Verify whether the problem
is fixed.

Replace the unit with a new
one.

Fieldbus I/0O Rev.24




4. Troubleshooting (PROFIBUS DP)

Physical Error

¢ Process Flowchart

Check

0 No Problem

O No

BF ST
Master LED Condition Light OFF Red Light Blinking
Abseqt Slave LED Condition Red Light ON No Matter
(Physical error)

Measure voltage of all
slave power supplies.

No problem

Problem exists. (Fix it.)

Replace the unit.

No

Normal Communication?

Yes

\ 4

[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.

Fieldbus I/O Rev.24
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4.2.2.2 Master: Data Link Layer Error

Master Unit LED Error Description
BF ST
Light Red Data link layer - Nonstandard wiring
OFF Light ON | error - Noise intrusion

¢ Process Flowchart

Check

Check the following:
~Unconnected terminating resistor Problem exists. (Fix it.)
= Unconnected or loose connector/signal wire
- Cable disconnection

O No Problem

See 4.2.3.1and 4.2.3.2.

No problem

Replace moving cable. The problem is fixed.

O No Change (Replace deteriorated cable).

\ 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.

The unit is not found. Replace the unit.

\ 4

Normal Communication?

A

\4 v

[Consult the PROFIBUS manufacturer.] ‘ Finish ’
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+ Causes of Error

Possible Cause Examination Method Countermeasure
O Disconnected (1) Check that terminating Fix the problem.
terminating resistors are connected to
resistors both ends of the network. How to find the trouble
O Cable (2) Measure resistance between | point:
disconnection signal wires with device Remove the terminating
O Disconnected power supply OFF. resistor on one end of the
connector — Normal: 100 to 120 Q network.
O Disconnected ® Measuring point: Connection | The trouble point is where
signal wire of the trouble unit resistance changes from

® For details, refer to the section | 220 Q.
4.2.3.1 Connection Problem.

O Loose connector Check for the connection of Connect the connectors

O Loose signal wire connectors and signal wires. and signal wires again.

—The connectors and signal
wires should be firmly
connected.

® Checkpoint: all stations and all
branch taps

® For details, refer to the section
4.2.3.2 Loose Connector and
Signal Wire.

O Noise Check the noise intrusion via the | Take countermeasures
(external cause) following paths (1) to (3). against noise.

(1) Noise via shield

(2) Induced noise via

communication cable

(3) Device power supply

—For details, refer to the section
4.2.3.3 Noise Intrusion.

O Broken unit Replace the trouble unit with a Replace the unit with a
new one. new one.
— Verify whether the problem is
fixed.
® No cause is Identify the trouble point by
identified. dividing the network.

—TFor details, refer to the section
4.2.3.4 Broken Unit
Examination.
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4.2.2.3 Master: Uninitialized Network

Master Unit LED

Error

BF

Description

Light OFF | Light OFF | Uninitialized network - Master unit power error
- Master unit configuration error

¢ Process Flowchart

Check
Measure voltage of all Problem exists. (Fix it.)
0 No Problem slave power supplies.
No problem
Problem exists. (Fix it.)
O No Problem Check for master device configuration.
No problem
Replace the master unit.
Yes
O No Normal Communication? >
No
v
[Consult the PROFIBUS manufacturer.] ‘ Finish ’
¢ Causes of Error
Possible Cause Examination Method Countermeasure
O Electrical surges | Measure voltage of the device Check voltage of the
of master device | power supply at the master unit. | device power supply.
power supply — It should be within the range
of sufficient voltage for device
operation.
O Master device Check that the master device was | Check the master unit
configuration configured properly. configuration.
error — After changing the
configuration, verify whether
the problem is fixed.
O Broken master Replace the broken master unit Replace the master unit
unit with a new one. with a new one.
— Verify whether the problem is
fixed.
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4.2.2.4 Master: Configuration Error

Master Unit LED o
Error Description
BF ST
Red Light | No Physical error - Nonstandard wiring
ON Matter - Signal wire connection failure
- Signal wire short circuit

¢ Process Flowchart

Check

Check the following:
= Unconnected terminating resistor Problem exists. (Fix it.)
- Unconnected or loose connector/signal wire
- Cable disconnection

0 No Problem
See 4.2.3.1and 4.2.3.2.

No problem

The problem is fixed.

Replace moving cable.
(Replace deteriorated cable).

O No Change

Y

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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314

¢ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Disconnected
terminating resistors

O Cable disconnection

O Disconnected
connector

O Disconnected signal
wire

(1) Check that terminating
resistors are connected to both
ends of the network.

(2) Measure resistance between
signal wires with device power
supply OFF.

— Normal: 100 to 120 Q

® Measuring point: Connection of

the trouble unit

® For details, refer to the section

4.2.3.1 Connection Problem.

Fix the problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of
the network.

The trouble point is
where resistance
changes from 220 Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

—The connectors and signal wires
should be firmly connected.

® Checkpoint: all stations and all
branch taps

® For details, refer to the section
4.2.3.2 Loose Connector and
Signal Wire.

Connect the connectors
and signal wires again.

O Broken unit

Replace the trouble unit with a new

one.

— Verify whether the problem is
fixed.

Replace the unit with a
new one.

® No cause is
identified.

Identify the trouble point by

dividing the network.

— For details, refer to the section
4.2.3.4 Broken Unit
Examination.
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4.2.3 Procedures for Examining Possible Causes

4.2.3.1 Connection Problem (Disconnected Terminating Resistors, Cable
Disconnection, Disconnected Connector, and Disconnected Signal Wire)

1. Ensure that two terminating resistors are connected to both ends of the network.

2. Turn OFF all device power supplies.

3. Measure resistance between Al and B1 wires of the absent slave using the tester.

Tester

'

Measure resistance between signal wires with tester.

Resistance Determination
0Q Short circuit
Under 100 Q Three or more terminating resistors on one network
100 to 120 Q Normal
Over 120 Q Error (cable disconnection, disconnected signal wire, one or
zero terminating resistor)

4. How to find the trouble point:

- Remove the terminating resistor on one end of the network.
(The resistance at the point where the terminating resistor is connected is 220 Q.)

- Measure resistance at branch taps of all units.
- The trouble point is where resistance changes from 220 Q.

- After finding the trouble point, verify the connector and cable conditions.
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¢ Process Flowchart

[Check for cable Iaying.]

<
<

Y

Check that
terminating resistors
are connected.

Problem exists.
(Add terminating resistors.)

Turn OFF all units.

v

easure resistance
with tester.
100 to 120 Q

Out of 100 to 120 Q (Error)

No

Normal Resistance: over 120

See 4.2.32. Yes

Resistance: under 100 Q
Remove one terminating

resistor on either side.

R 110 to 100 Q
A 4
Check for connection
of terminating resistors.
Approx. Measure
resistance at (1) Three or more

connectors
with tester.

terminating resistors
(2) Wrong terminating
resistors, etc.

Find the trouble point.]

(1) Unconnected or loose connector
(2) Cable disconnection, etc.

316

Under 10 Q

Check for short

circuit between
signal wires.

Short circuit
between signal
wires
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4.2.3.2 Loose Connector and Signal Wire

Check for the connections of the following parts on the connector and cable.

1. Connection of connector and signal wire

Small flat-blade screwdriver
with even thickness

4.2.3.3 Noise Intrusion

Verify how error occurrence condition changes while taking the following

countermeasures.
¢ Ground of FG wire

Normal Grounding: Peel the cable covering and ground the FG wire.

Peel the cable covering and
secure e cable with FG clamps.

Secure the clamps to the
intermediate plate of the board
with screws to ground the shield.

Turn ON the terminating resistor
at the end of the network.
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Countermeasure 1: Improve FG.

Peel the cable covering and

%secura the cable with FG clamps.

o]
1

1
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 electrical cable Suspended ducts
Communication cable

Floor ducts

Signal wire
PLC input/output wire

300 mm
or more

PLC power wire

Control circuit wire Conduit @Signa_l wire _
300 mm PLC input/output wire
o O
or more (2) Power wire

Power wire

During site inspection, bypass the wire that is possibly affected by induced noise with
other cables and then lay the cables. Establish the communication under no induced

noise condition and verify whether an error occurs.

318 Fieldbus I/0O Rev.24



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 ;erminating Specify which station is the limit of
— esistor ON the normal communications.

Terminating l{ Terminating

Resistor ON / \ / \ / \/Resistor ON
| Slave | | Slave | | Slave | | Slave | | Slave |

Separate slaves from the network.
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4.2.3.5 Network Configuration and Specifications

1. Maximum Cable Length
Check that the cables used on the network meet the following specifications.

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

2. Terminating Resistor
Ensure that two terminating resistors are connected to both ends of the network.
The terminating resistor should be connected as shown below.

VP (6)
390 Q

DatalineB [ pyoimx-p (3)
220 Q
DatalineA__{ pxD/TxD-N (8)
390 Q
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?

320 Fieldbus I/0O Rev.24



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 applicomIO 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.

Fieldbus I/O Rev.24
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Network Monitor function

Diagnostic function

Verifying the PROFIBUS DP network condition

The applicomlO Console application has the following functions:

: Monitoring error condition detected on the network

: Network diagnosis

Select the [Network Detection] tab in the left center of the applicomIO Console

application.

a applicomIOR ]

File Description  Library  Metwork  Protocol  Tools

ltems 2

il & =20 B 2|

5] Bl £ v

PR
= w Description (CONFIGOT)
=48, Boards configuration
=-H Board 1:  PCI-DPIO

A" Protocol (Profius): Profibus, Masters
B DDE server parameters
+# OFC server parameters

4 | =

53 Equipment Lbral, ) Network Detection | >

= #4 PROFIBUS Master - Station: 000 - 12 Mbit/s
B [002] Station 002 TPD-BCO-B18-02
* E [003] Station: 003 TPD-80C-B18-02
{1 [Mone] Local DP Slave

Loading dezcription files complete
Loading configuration files.
Loading configuration files complete

[~
=
]

O Output Messags View |

|Ready

| Coiguedbeadssie: — [EH 1 [ [ [ | [~

Hetwnrk. Monitor ISet Slave Address |

2. Click the <Online Action> icon. The [Network Monitor] dialog box appears.

Online Action

21X

o0 002 003

Token Errar : |:|
Address Error |g

Timeout Error: |1 Metwaork Cycle : |31 550

Frame Error : IU Bus Fault

—

Help | oK I Cancel

Token Error

Frame Error

Address Error
Network Cycle

Bus Fault

You can check the conditions of the following errors on this dialog box.

Timeout Error

When an error occurs on the network, it is added to the corresponding error counter.
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3. Select [Protocol]-[Diagnostic] from the applicomIO 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.

=] 3
Diagnostic 7
Dwe 3 |
B tinf b
“ Board 1 PCI_DPID
; [ Slave Information——— |
|E| k Channel 0: PROFIBLIS M aster Address : IU—
SvMC Mode
B : FREEZE Mode

‘W atchdog Contral
Slave Device

Diagnostic |

— | dentification Mumber
Decimal : [1562

@680

=
E Slave N*2 -+DP

Hexadecimal : [514,

— Configuration

Display modules .. |

applicom:
e ermational

P D

To check the device condition in detail, click <Diagnostic> in [Equipment
information] in the right side of the window. If an error occurs, the information is

displayed in red.

Zx|

" Master Lock 7 Slave Deactivated " Ext Diag Overflaw
7 Parameter Fault 7 Reserved " Reserved

" Inwalid Slave Response 7 SYMC Mode " Reserved

7 Not Supported " FREEZE Mode " Reserved

i Estended Diag i@ Watchdog On " Reserved

7 Configuration Falt i@ Slave Device 7 Reserved

7 Station not Ready 7 Static Diag " Reserved

" Station non Existent " Parameter Req Used " Reserved
Extended Diag

Device Related Diagnostic : 0x00 0«00 000 0200 0=00 0x00 ;I

| 0/d Extented Status : 0
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4.  When you click the <I/O> icon, the window changes as shown below.

Dlw 2 |

|
m

O35
B
B
O=
&

- Slave N2 ->DP
- Slave N3 ->DP

o
o
s
=
N
ra
3
ra
[}

[
2]
[
=i

R
o
o
5]
I
[=]
&

T
(5]
ta
5]

o s
=
=
o
=
m
=
=

g O 0 0y O Oz 0o do
D9 O & O O O3 0o O

2 =

m L

2 &

R R

2 k5]

= ]

bl b

o
@
o
o

)
=
i}
@
Fa
m
o3

£ Fresious Mext >

i —
%ﬁgnaﬂmal

The status of each slave device is shown in the right side of the window.

A green circle indicates that the communication of the corresponding device is
normal, and a red circle indicates that there is a communication error.

A gray circle indicates that the corresponding device does not exist.

5. When you select the slave from the device tree in the left side of the window, the
window changes as shown below.

Diagnostic

Phe® D |

= e m—
“ Board 1 PCI_DPIO Input Mapping [ in Byte |
= k Channel 0: PROFIBUS
=
E Slave N2 ->DP
=

Output Mapping [ in Byte |
1 0

Selected Dutput Value :

[~ Hex IU Wwrite |
Input Lenght [Bytes) : ID
Output Lenght [Bytes) : |2

applicomP Status :
Ewchange OK |

applicom——
== enatona

T

The input and output statuses of the selected device are shown in the right side of the
window.

If you want to change output data, click the bite number you want to change in
[Output Mapping]. Then, enter a value in [Write] in the “Selected Output Value” and
click <Write>.
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4. Troubleshooting (EtherNet/IP)

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.)=>

St LED@)— P[]
(Not in use)
<€ D-Sub 9 pin —— >
(Not in use) JP1
o [oflo]io
(€— Status Display LED (2)—> =)o}l
T 1ojo|o
Dé— EtherNetl/P Connector —> C0C1C2

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 O Red OON [OBlinking O OFF
NS (Network Status) OGreen [ORed | OON 0OBlinking O OFF

2. Node Number of Absent Slaves
Absent slaves are disconnected from or not added to the network.

1. See the status flag regarding to the removal and addition if the master has status
information.

2. See the MS/NE LEDs of all slaves if the master has no status information.

3. Absent Slave Status: MS/NS LEDs

LED Color Light Condition
MS (Module Status) OGreen [ORed | OON [OBlinking O OFF
NS (Network Status) OGreen ORed | OON OBIlinking O OFF

4. Physical Node Location of Absent Slave

Master | Controller

|
i Ethernet Switch |

Ethernet Switch ‘ _____

-

N
t——— Slave | '\/\ |_slave |[ Slave |/,\'

~ -

~

——{Siave |
Start the examination from this

block when the error occurred here.

A communication time out error occurred.

5. Error Occurrence Condition

O Immediate occurrence (high reproducibility)
O Rare occurrence (low reproducibility)
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4.3.2 Problems and Countermeasures

Master Unit LED -
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.

=\ canal0: MULTIMSE ETH

All devices in the configuration are visualized by a LED corresponding to the applicomIO
device number.

The LED may be red or green depending on the device error status.
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1.

Diagnostic  Tools 7

Lw 23

Diagnostic of the TCP/IP layer
This dialog box displays the status of the TCP/IP layer.

m Board 2 PCI_ETHIO

= l‘ﬁ Channel 0: ETHERMET/AP

5 ?
= +* Server Equipments

B E 31: (128127 .56. 3] [ EtherN

Informations TCP/IP

Configuration Type
Static
Address From :

Configuration

IF &ddress :
128.127.56.122

Sub-Netwark Mask :
265.255.255.0

Gateway P Address :

0oon

Primamy DMNS Address:

0oon

Secondary DMS Address:
ooon

Host Name :

Dromain Mame :

‘i'l TCP :il IP Addiess

Configuration Type
Address From

IP address
Sub-Network Mask

Gateway IP Address

Primary DNS Address
Secondary DNS Address

Host Name
Domain Name

Mode type selected in the configuration. DHCP,
BOOTP, Static

How the IP address has been obtained: from the server,
flash memory or factory address.

IP address of the applicomlO master on this channel.
Sub-network address of the applicomlO master on this
channel.

Address of the gateway configured on the applicomlO
master on this channel.

IP Address of the primary DNS server.

IP address of the secondary DNS server.

Host name of the applicomIO master on this channel.
Domain name of the applicomlO master on this channel.
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TCP tab

Passive: connections :
0
Actives connections
1
Currents connections :
1
Byles ieveived
e
Bytes trenzmited :
fos

Time-out retransmitted :
0

\fEhTce Eii P | addess

Passive connections Number of passive connections.
Active connections Number of active connections.
Current connections Number of current connections.
Bytes received Number of bytes received.
Bytes transmitted Number of bytes transmitted.
Retries on time-out Number of retries on reception of a time-out.
IP tab
Packets received :

13080
Packets bansmitted

13124

Errors :
(]

{m3{tee @ahe [ addess

Packets received Number of packets received.
Packets transmitted Number of packets transmitted.
Errors Number of IP errors.
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2. Diagnostic of server devices

- = Diagnostic Board : 2

Disgnostic  Tools 7
Pw B3
m Board 2 PCI_ETHIO Sew:e::::): i]—;;;;:aliuns
=- l'\ Channel 0: ETHERMET/IP Bejieots W
= ﬂj'”' Layer TCPAP L P
— Zﬂ-’ Server Equipmerits Databytesds : 277200
B E T1: [128.127.56.31] [ Ether
Enorrequests: [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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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

Diagnaostic  Tools 7

Pw 23

m Board 2 POL_ETHID

= k Channel 0: ETHERNET/AP From: [ Gonfiguaion
= ﬂj‘”’ Layer TCPAP Request : [E5T54
- 8 .
= ™ Sever Equipments Request/s :[Z00.00

Equipment informations

IF Address : 128.127.56.31

Data bytes : 911924
Data bytes/s ; [2800,00

Cornections : |1

Time-out erars : [0
Frame ermors ;|0
Reject erars : |0

IP Address
From

Requests
Requests / s
Useful bytes
Useful bytes /' s
Connections
Time-out errors
Frame errors
Refusal errors

IP address of the device.
How the IP address of the device was obtained:
from the configuration
from the DNS server (IP address of the device has been resolved)
Number of requests.
Number of requests per second.
Number of useful data bytes.
Number of useful data bytes per second.
Number of connections created for this device.
Number of time-outs received for this device.
Number of frame errors for this device.
Number of errors excluding time-out and frame errors.
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TCP/IP tool
By clicking in the <| A icon and selecting [TCP/IP layer], the [services] window displays

the following options.
DNS
ICMP (ping)
See also: To display the help, select [Start]-[Program]-[Direct-Link]-[applicomlO 2.3]-
[Help].

1. Resolution of IP address or name

DNS functionality can be enabled by selecting the applicomlO menu-
[Protocol/Diagnostic: - -]-the [DNS] tab.

Diagnostic  Taools 7
Pwl g
Services
Address
@ |PAddess
S " Host Mame
= @-’ Server Equipments
B E 1: [128.127.56.21] [ Ether B | Time | Status
< |
Clear | Ping
Loop: [
Status StopOnEmor: [
—
- . DN3 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

Diagnostic  Tools 7
Dwlg®
Services
m Board 2 PLI_ETHID
-Address
= "~ Channel 0; ETHERNETAR (¢ IPAddress :
1281275631
= ﬂf" Layer TCPAP
= " Host Mame :
= =+ Server Equipments
B E 31: [128.127.56.31] [ Etherl IP [ Time [ Status
1261275631 <l0ms O
128127563 <10ms O
1261275631 <10ms O
128127563 <10ms O
128127563 <10ms O
< >
Clear |
Status Stop OnEmor: [
0
> 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 :OK
33 : TIME-OUT

132: Resolution error
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4.4 How to Disable Fast Startup in Windows 10

How to Disable Fast Startup

Follow the steps below to disable the fast startup function.

* After performing this operation, the fast startup function remains disabled unless the

setting is enabled again.
1. Click [Start] to display the application list.
Click [Windows System] in “W” field and click [Control Panel].

X

Windows Administrative Tools

Windows Defender Security Center \L u

Windows Ease of Access OneNodl

Windows PowerShell

Windows System

¥~ Command Prompt E

Contrcl Panel

Microsoft Store
File Explorer

¥ Run

Task Manager

B8 This PC

';‘ Xbox

£ fiype here to search

334
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2. [Control Panel] is displayed.
Make sure that “Category” is selected in [View by] and click [System and Security].

*If Icon is selected in [View by], click [Power Options] and move to the step 4.
Control Panel - O x

+ » Control Panel » ~ @ | Search Control Panel el

Adjust your computer’s settings View b;.-:

< User Accounts
eview your computer's status a GChangeacccuntt\;pe
Save backup copies of your files with File History -

Backup and Restore (Windows 7)

ol Network and Internet
\ Connect to the Internet

View network status and tasks

File Edit View Tools

Appearance and Personalization

Clock and Region

Change date, time, or number formats

/ Hardware and Sound

%‘ View devices and printers Ease of Access
Add a device Let Windows suggest settings

Adjust commonly used mobility settings Optimize visual display

Programs
["] Uninstall a program

3. [System and Security] is displayed.
Select “Power Options”

@ System and Security - [m} X
« v 4 E » Control Panel » System and Security » v @ | Search Control Panel »p
File Edit View Tools
A
Control Panel H . .
entrerFanetriome \w Security and Maintenance
o System and Security Review your computer's status and resolve issues | W Change User Account Control settings
Troubleshoot common computer problems
Metwork and Internet
Hardware and Sound Windows Defender Firewall
Check firewall status | Allow an app through Windows Firewall
Programs
User Accounts S__yStem .
View amount of RAM and processor speed | @ Allow remote access | Launch remote assistance
Appearap(e.and See the name of this computer
Personalization
Clock and Region \@ Power Options
Ease of Access Change battery settings | Change what the power buttonsdo | Change when the computer sleeps
File History
) Save backup copies of your files with File History | Restore your files with File History
3 Backup and Restore (Windows 7)
Backup and Restore (Windows 7) | Restore files from backup
% BitLocker Drive Encryption
' Manage BitLocker
4~ Storage Spaces
0¥ Manage Storage Spaces
Work Folders
g Manage Work Folders
Administrative Tools
Free up disk space | Defragment and optimize your drives GCrEate and format hard disk partitions A
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4. [Power Options] is displayed.

Select “Choose what the power buttons do”

@ Power Options

<« - 4 B » Control Panel » System and Security » Power Options v O Search Control Panel o

Control Panel Home

Choose what the power
buttons do

Choose what closing the lid
does

Create a power plan

Choose when to turn off the
display

B

See also
Windows Mobility Center

User Accounts

Choose or customize a power plan

A power plan is a collection of hardware and system settings (like display brightness, sleep, etc) that manages
how your computer uses power. Tell me more about power plans

Selected plan

Balanced (recommended) Change plan settings
Automatically balances performance with energy consumption on capable hardware.

Screen brightness: O '

5. [System Settings] is displayed.

Select “Change settings that are currently unavailable”.

% Systern Settings

« v A @ » Control Panel » Hardware and Sound » Power Options »  Systemn Settings ~ @& | Search Control Panel P

Define power buttons and turn on password protection

Choose the power settings that you want for your computer. The changes you make to the settings on this
page apply to all of your power plans,

E; Change settings that are currently unavailable |

Power and sleep buttons and lid settings

j On battery A9 Plugged in
@ When | press the power button: ~ ~

@ ‘When | press the sleep button: w ~

% ‘When | close the lid: ~ ~

Shutdown settings
Turn on fast startup (recommended)
This helps start your PC faster after shutdown, Restart isn't affected. Learn More

Hibernate
Show in Power menu.

Lock
Show in account picture menu.

Save changes Cancel
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6. Deselect the checkmark of “Turn on fast startup” of [Shutdown settings] and click
<Save changes>.

B System Settings — [m|

« « 4 @ » Control Panel » Hardware and Sound » Power Options » System Settings v O Search Control Panel »

Define power buttons and turn on password protection

Choose the power settings that you want for your computer. The changes you make to the settings on this
page apply to all of your power plans.

Power and sleep buttons and lid settings

j On battery 49 Plugged in
@ When | press the power button: - ~

@ ‘When | press the sleep button: 9] w

% When | close the lid: v w

Shutdown settings

[[] Turn on fast startup (recommended)

This helps start your PC faster after shutdown. Restart isn't affected. Learn More
[]Hibernate

Show in Power menu.

Lock

Show in account picture menu,

Save changes Cancel

Now, the setting is complete.

PC will turn ON with fast startup disabled from the next time.
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How to Disable Fast Startup
Follow the steps below to disable the fast startup function.

* After performing this operation, the fast startup function remains disabled unless the
setting is enabled again.
1. Press the Windows key while holding down the X key.
Click [Control Panel] from the displayed list.

Disk Management
Computer Management
Command Prompt

Command Prompt (Admin)

Task Manager
File Explorer
Search

Run

Shut down or sign out 4

Desktop

2. [Control Panel] is displayed.
Make sure that “Category” is selected in [View by] and click [System and Security].

* If Icon is selected in [View by], click [Power Options] and move to the step 4.

1 B3 » Control Panel » v ¢ ‘Search Control Panel

Adjust your computer's settings View by: Category ~

| | System and Security User Accounts and Family Safety
v Review your compufer’s status @ Change account type
Save backup copies of your files with File History ’@ Set up Family Safety for any user

Find and fix problems

‘& Network and Internet
F\‘ Connect to the Internet

View network status and tasks

. Appearance and Personalization
w Change the theme

“ Change desktop background

Adjust screen resolution

Choose homegroup and sharing options - Clock, Language, and Region
Hardware and Sound /‘9 Add a language

Change input methods

L
%Z View devices and printers
Add a device
&—J Programs
h“&" Uninstall a program

Change date, time, or number formats

Ease of Access
Let Windows suggest settings
Optimize visual display
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3. [System and Security] is displayed.
Select “Power Options”.

-1 % » Control Panel » System and Security Search Control Panel

Control Panel Home Action Center

System and Security Review your computer's status and resolve issues @ Change User Account Control settings
Troubleshoot common computer problems
Network and Internet

Windows Firewall
Check firewall status | Allow an app through Windows Firewall

Hardware and Sound

Programs
User Accounts and Family M System
Safety ¥ View amount of RAM and processor speed @Allow remote access | Launch remote assistance

Appearance and See the name of this computer

Personalization Windows Update
Clock, Language, and Region ‘ﬂ

Turn automatic updating on or off | Check for updates | Install optional updates | View update history

Ease of Access \j? Power Options

Require a password when the computer wakes | Change what the power buttons do
Change when the computer sleeps

File History

Save backup copies of your files with File History | Restore your files with File History

BitLocker Drive Encryption
Manage BitLocker

Storage Spaces
Manage Storage Spaces

Work Folders
Manage Work Folders

Administrative Tools
Free up disk space = Defragment and aptimize your drives @ Create and format hard disk partitions
@ View event logs @ Schedule tasks

4. [Power Options] is displayed.
Select “Choose what the power buttons do”.

@ -1 \@ » Control Panel » System and Security » Power Options Search Control Panel

Control Panel Home .
Choose or customize a power plan

Require a password on A power plan is a collection of hardware and system settings (like display brightness, sleep, etc) that manages
wakeup how your computer uses power. Tell me more about power plans

Preferred plans

(@) Balanced (recommended) Change plan settings
Create a power plan . . .
Automatically balances performance with energy consumption on capable hardware.

k. Choose when to turn off the
display () Power saver Change plan settings
O Change when the computer Saves energy by reducing your computer’s performance where possible.
sleeps
Show additional plans @

See also

Personalization

User Accounts
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5. [System Settings] is displayed.
Select “Change settings that are currently unavailable”.

@ -t w » Control Panel » Hardware and Sound » Power Options » System Settings v & | Search Control Panel

Define power buttons and turn on password protection

Choose the power settings that you want for your computer. The changes you make to the settings on this

page apply to all of your power plans.

| @ Change settings that are currently unavailable |

Power and sleep button settings

@ When | press the power button:
@ When | press the sleep button:

Password protection on wakeup

® Require a password (recommended)
When your computer wakes from sleep, no one can access your data without entering the correct
password to unlock the computer. Create or change your user account password

Don't require a password
When your computer wakes from sleep, anyone can access your data because the computer isn't

locked.

Shutdown settings

Turn on fast startup (recommended)
This helps start your PC faster after shutdown. Restart isn't affected. Learn More

Sleep
Show in Power menu.

|| Hibernate

Save changes

6. Scroll the window and deselect the checkmark of “Turn on fast startup” of [Shutdown

settings], then click <Save changes>.

@ -~ 1 w » Control Panel » Hardware and Sound » Power Options » System Settings v & | Search Control Panel

Define power buttons and turn on password protection

Choaose the power settings that you want for your computer. The changes you make to the settings on this
page apply to all of your power plans.

Power and sleep button settings

@ When | press the power button: | Shut down M
@ When | press the sleep button:

Password protection on wakeup

(®) Require a password (recommended)
When your computer wakes from sleep, no one can access your data without entering the correct
password to unlock the computer. Create or change your user account password

(©) Don't require a password
When your computer wakes from sleep, anyone can access your data because the computer isn't

locked.

Shutdown settings

Turn on fast startup (recommended)
This helps start your PC faster after shutdown. Restart isn't affected. Learn More

Sleep
Show in Power menu.

[]Hibernate
Show in Power menu.

” Save changes | ‘ Cancel

Now, the setting is complete.
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To disable the PCI Express Native setting, follow the steps below.

1. Start Command Prompt with administrator authority.

All Apps Documents Settings Photos More Feadback

Best match

- Command Prompt >
T -

Command Prompt
Desktop app

Apps

Open

Run as administratoﬂ

Open file location

Pin to Start

: & =fayo

Pin to taskbar

£ command|Prompt

2. Enter the command below and run.
bededit /set pciexpress forcedisable

3. Restart the PC.

Fieldbus I/O Rev.24
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5. Maintenance Parts List

Slave (Board)
Supported Model
Part Name Code Old Code RC700 series, | T series
RC90 series VT series
DeviceNet board R12NZ9004F R12B040727 v —
PROFIBUS-DP | ¢ 19N70004H | R12B040729 v -
board
CC-Link board R12NZ9004] R12B040730 v -
EtherNet/IP board R12NZ900A7 R12N747061 v -
PROFINET board R12NZ900A6 R12N747051 v -
EtherCAT board R12NZ910CL - 4 -

Slave (Module)

When the Controller firmware version is before 7.5.54.13:

Supported Model
Part Name Code RC700 series, T series,
RC90 series VT series (*1)
DeviceNet board R12NZ900TE — v
PROFIBUS-DP board R12NZ900TF - v
CC-Link module R12NZ900TD - v
EtherNet/IP board R12NZ900TH - v
PROFINET board R12NZ900TG - v
EtherCAT board R12NZ900TX - v

Slave (Module)

When the Controller firmware version is 7.5.54.13 or later:

Supported Model
Part Name Code RC700 series, T series,
RC90 series VT series (*1)
DeviceNet board R12NZ900TE - v
PROFIBUS-DP board R12NZ900TF — v
CC-Link module R12NZ900TD - v
EtherNet/IP board R12NZ900TH - v
PROFINET board R12NZ900TG - v
EtherCAT board R12NZ900TX - v

*1 : Including protected-model
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Master

Part Name

Board

Code

PROFIBUS-DP board
(PCI) manufactured by
molex

2174735

PROFIBUS-DP board
(PCI-¢) manufactured by
molex

2211725

DeviceNet board
manufactured by molex
(PCI)

2174734

DeviceNet board
manufactured by Hilscher
(PCD

2208434

DeviceNet board (PCI-¢)
manufactured by Hilscher

2211543

EtherNet/IP board
manufactured by molex
(PCD)

2174736

Fieldbus I/O Rev.24
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EtherNet/IP board

manufactured by Hilscher 2208435
(PCD

EtherNet/IP board (PCI-¢) 2211542

manufactured by Hilscher
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