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FOREWORD

This manual contains important information necessary to use the robot controller option
Fieldbus 1/0 properly and safely. This manual is intended for personnel who perform any
operations using the pendant, such as teaching robot points.

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

WARRANTY

The robot and its optional parts are shipped to our customers only after being subjected to
the strictest quality controls, tests, and inspections to certify its compliance with our high
performance standards.

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

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

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

2. Malfunctions caused by customers’ unauthorized disassembly.
3. Damage due to improper adjustments or unauthorized repair attempts.
4. Damage caused by natural disasters such as earthquake, flood, etc.

Warnings, Cautions, Usage:

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

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

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

Microsoft, Windows, and Windows logo are either registered trademarks or trademarks of
Microsoft Corporation in the United States and/or other countries. Other brand and
product names are trademarks or registered trademarks of the respective holders.

TRADEMARK NOTATION IN THIS MANUAL

Microsoft® Windows® XP Operating system

Microsoft® Windows® Vista Operating system

Microsoft® Windows® 7 Operating system

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

NOTICE

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

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

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

Contact the following service center for robot repairs, inspections or adjustments.
If service center information is not indicated below, please contact the supplier for your

region.

Please prepare the following items before you contact us.

- Your controller model and its serial number
- Your manipulator model and its serial number
- Software and its version in your robot system
- A description of the problem

SERVICE CENTER

MANUFACTURER

Seiko Epson Corporation

Toyoshina Plant

Robotics Solutions Operations Division
6925 Toyoshina Tazawa,

Azumino-shi, Nagano, 399-8285

Japan

TEL :+81-(0)263-72-1530

FAX :+81-(0)263-72-1495

SUPPLIERS

North & South America Epson America, Inc.
Factory Automation/Robotics
18300 Central Avenue
Carson, CA 90746
USA
TEL : +1-562-290-5900
FAX . +1-562-290-5999

E-MAIL : info@robots.epson.com

Europe Epson Deutschland GmbH
Factory Automation Division
Otto-Hahn-Str.4
D-40670 Meerbusch
Germany

TEL  :+49-(0)-2159-538-1391
FAX  :+49-(0)-2159-538-3170

E-MAIL : robot.infos@epson.de
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China Epson (China) Co., Ltd.
Factory Automation Division
7F, Jinbao Building No. 89, Jinbao Street,
Dongcheng District, Beijing,
China, 100005
TEL : +86-(0)-10-8522-1199
FAX : +86-(0)-10-8522-1120

Taiwan Epson Taiwan Technology & Trading Ltd.
Factory Automation Division
14F, No.7, Song Ren Road, Taipei 110,
Taiwan, ROC
TEL : +886-(0)-2-8786-6688
FAX : +886-(0)-2-8786-6677

Korea Epson Korea Co., Ltd.
Marketing Team (Robot Business)
27F DaeSung D-Polis A, 606
Seobusaet-gil, Geumcheon-gu, Seoul, 153-803
Korea
TEL : +82-(0)-2-3420-6692
FAX : +82-(0)-2-558-4271

Southeast Asia Epson Singapore Pte. Ltd.
Factory Automation System
1 HarbourFront Place, #03-02,
HarbourFront Tower One,
Singapore 098633
TEL . +65-(0)-6586-5696
FAX : +65-(0)-6271-3182

India Epson India Pvt. Ltd.
Sales & Marketing (Factory Automation)
12th Floor, The Millenia, Tower A, No. 1,
Murphy Road, Ulsoor, Bangalore,
India 560008
TEL : +91-80-3051-5000
FAX : +91-80-3051-5005

Japan Epson Sales Japan Corporation
Factory Automation Systems Department
Nishi-Shinjuku Mitsui Bldg.6-24-1
Nishishinjuku, Shinjuku-ku, Tokyo 160-8324
Japan
TEL : +81-(0)3-5321-4161
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Before Reading This Manual

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

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

This symbol indicates that a danger of possible serious injury
or death exists if the associated instructions are not followed
WARNING proper|y_

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.
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1. Introduction

1. Introduction

1.1 Overview of Fieldbus I/O

The Fieldbus I/O option is an integrated 1/0 system that supports the following Fieldbuses:
DeviceNet
PROFIBUS DP
EtherNet/IP
CC-Link
PROFINET

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

Fieldbus

Master Devices

RS-232c RS:232¢

[ Ee]
oood
oooad

Sample Parallel Connection Sample Fieldbus Connection
The Fieldbus master function can be added to the RC620 robot controller by installing the
Fieldbus master board. Each type of Fieldbus supports the following boards.
DeviceNet master board
PROFIBUS-DP master board
EtherNet/IP master board

You can install one Fieldbus master board per controller. To use the Fieldbus master 1/0,
the Fieldbus master option of the EPSON RC+ software options key must be enabled.
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1. Introduction

You can also add the Fieldbus slave function by installing the Fieldbus slave board. 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
You can install one Fieldbus slave board per controller.

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

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 ooon | Analog Device
from Company E @200 | from Company G
Motor Driver Motor Driver Intelligent 1/O Intelligent 1/0O 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.
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1. Introduction

Open Standard (Multi-vendor)

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

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

Numbers of Inputs/Outputs
Using a Fieldbus master board, you can control 1,024 inputs (128 bytes) and 1,024 outputs
(128 bytes).

Also, using a Fieldbus slave board, you can exchange 256 inputs (32 bytes) and 256
outputs (32 bytes) with a master.

Communication Types

There are two types of messaging connections: 1/0 messaging connection and Explicit
messaging connection. /O messaging connection includes the following 4 methods
explained below:

Polling . 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.

Strobe . 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.

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 DeviceNet 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.

RC620 Option Fieldbus 1/0O Rev.8 3



1. Introduction

1.2.3 General Specifications

DeviceNet Communication Specifications

Item

Specification

Supported Connection

- /0 messaging connection
(Polling, Strove, Cyclic, Change of State)

- Explicit messaging connection
All connections are conformed to DeviceNet
communication protocol.

Baud Rates 125 kbps, 250 kbps, 500 kbps
Transfer Distance Max. Network Total Drop
Baud Rates Drop Length .
Length Line Length
0 kbps 10m 6m or under | 39 m or under
250 kbps 250m* 6 mor under | 78 mor under
125 kbps 500 m* 6 mor under | 156 m or under

Maximum Nodes

64 (including master unit)

Data Length / Frame

8 byte (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 200 m.
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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

o O
Photo Sensor SSES Analog Device
from Company E from Company G
Motor Driver Motor Driver Intelligent I/O Intelligent 1/O HMI Device from
from Company 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 1/0.

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.

Numbers of Inputs/Outputs

Using a Fieldbus master board, you can control 1,024 inputs (128 bytes) and 1,024 outputs
(128 bytes).

Also, using a Fieldbus slave board, you can exchange 256 inputs (32 bytes) and 256
outputs (32 bytes) with a master.

RC620 Option Fieldbus 1/0O Rev.8 5



1. Introduction

1.3.3 General Specifications

PROFIBUS DP Communication Specifications

Item Specification
Communication Hybrid
Method (token passing procedure and master-slave communication)
Baud Rates 9.6 kbps, 19.2 kbps, 93.75 kbps, 187.5 kbps, 500 kbps,
1500 kbps, 3 Mbps, 6 Mbps, and 12 Mbps.
Transfer Distance Baud Rates 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
Maximum Stations | 126 (including master unit and repeater)
Data Length / 244 bytes
Frame
Cable 2-wire cable dedicated to PROFIBUS (2 wires for signal)
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1. Introduction

1.4 EtherNet/IP

1.4.1 Overview of EtherNet/IP

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

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

Master Device

Ethernet/IP Network

ﬂg@ Photo Sensor ohon | Analog Device
from Company E  LE2EH | from Company G
Motor Driver Motor Driver Intelligent 1/O Intelligent /O HMI Device
from Company A from Company B from Company C from Company D from Company F

NOTE

1.4.2 Features of EtherNet/IP

Reduced Wiring

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

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

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

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

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

Open Standard (Multi-vendor)

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

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

RC620 Option Fieldbus 1/0O Rev.8 7



1. Introduction

NOTE

Numbers of Inputs/Outputs

Using a Fieldbus master board, you can control 1,024 inputs (128 bytes) and 1,024 outputs
(128 bytes).

Also, using a Fieldbus slave board, you can exchange 256 inputs (32 bytes) and 256
outputs (32 bytes) with a master.

Connection Types

There are two types of messaging connections: 1/0 messaging connection and Explicit
messaging connection. 1/O messaging connection includes the following 2 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.

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
Supported Connection - 1/0 messaging connection
(Cyclic, Change of State)
- 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

RC620 Option Fieldbus 1/0O Rev.8



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 around the world.
Master Device

CC-Link Network

o O

Photo Sensor oooo | Analog Device
from Company E 0800 from Company G
Motor Driver Motor Driver Intelligent 1/O Intelligent I/O HMI Device
from Company A from Company B from Company C from Company D from Company F

1.5.2 Features of CC-Link

Reduced Wiring

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

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

Fast Communication

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

Transmission Control

The communication network includes master stations and slave stations. Normally, PLC
becomes a master station. Up to 64 slave stations can be connected to a master station.
The slave station includes remote device stations (handling the bit data and word data),
remote 1/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.

RC620 Option Fieldbus 1/0O Rev.8 9
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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.

1.5.3 General Specifications

CC-Link Specifications (Ver.1.10)

Item

Specification

Baud Rates (bps)

156 k, 625 k, 2.5 M, 5 M, 10 M (bps)

Connection Method

Broadcast polling

Synchronization Method

Frame synchronization

Encoding Method

NRZI

Transmission Channel Type

Bus (EIA RS485 compliant)

Transmission Format

HDLC compliant

Maximum Number of Devices

64 units

Slave Station Number

1to 64

Connection Cable

CC-Link Ver1.10 cable
(3 core twist cable with a shield)

RC620 Option Fieldbus 1/0O Rev.8




1. Introduction

1.6 PROFINET

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

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

PROFINET IO Controller

PROFINET IO Network

Photo Sensor omon | Analog Device
from Company E Dood | from Company G
10 device 10 device .
. . HMI Device
Motor Driver Motor Driver  from Company C from Company D

from Company A from Company B from Company F

1.6.2 Features of PROFINET
Everything on one cable

With its integrated, Ethernet-based communication, PROFINET satisfies a wide range of
requirements, from extremely fast 1/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.

RC620 Option Fieldbus 1/0O Rev.8 11
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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 RC620 option fieldbus 1/O, “2: RT (Real-time)” communication is supported.
1: NRT (Non Real-time)

This communication is based on TCP/IP.

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

2: RT (Real-time)

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

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

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

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

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

IRT is used for applications where a strict real-time performance is required, such as
motion control. 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.

RC620 Option Fieldbus 1/0O Rev.8



2. Installation

2. Installation

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

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

2.1 DeviceNet

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 the following section 2.1.2 DeviceNet Network Construction.

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

3. 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.

4. Lay cables.
For details, refer to the following section 2.1.2 DeviceNet Network Construction.

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

6. 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.

7. Install the DeviceNet board in your controller.
When installing the DeviceNet master board, refer to the section 2.1.3 DeviceNet
Master Board Installation later in this chapter.
When installing the DeviceNet slave board, refer to the section 2.1.4 DeviceNet Slave
Board Installation later in this chapter.

8. Operate the DeviceNet network.

RC620 Option Fieldbus 1/0 Rev.8 13
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2.1.2 DeviceNet Network Construction

Network Configuration

DeviceNet network is configured as shown in the following figure.

of the trunk line.

Attach a terminating

14

Attgch a terminating Ground to Communications Power Supply Tap or resistor on each end of
resistor on each end 100 Q or less. power supply T-branch Tap the trunk line.
24V DC Trunk T-branch Trunk T-branch /
Trunk Line Line Connector  Line Connector
Lo hT Connector with
-branch Tap P
Drop Drop termlnatlng
Line Line| resistor
o O
o 0
5
o o o o
~|lo © =0 ©
] 1
Waterproof Waterproof
slave slave

Use DeviceNet cables.

Node

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

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

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.

Ter_minating 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/).
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Thick Cable Thin Cable
f11.2 to 12.1 mm outside diameter
Braid Shield J6.9 mm outside diameter
r Sanal wie v Braid Shield
T , +——Signal Wire
J—L (Blue/White) (glueNVhite)
Power Wire . . J‘ Power Wire
Shield Wire —] (Red/Black) Shield Wire (Rod/Black)
Communications Cable Signal
Wire Type Color Details of Signal Wire Identity
Signal wire Blue Signal Low CAN L
9 White Signal High CANH
Power wire Red Communications Power Positive V+
Black Communications Power Negative V-
Shield wire - Shield S

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
Resistor

Branch Tap  Terminating
Resistor

Trunk Line

Daisy Chain

Tree Multi-drop T-branch

RC620 Option Fieldbus 1/0O Rev.8 15
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Communications Power Supply

DeviceNet supplies 24V DC communications power to each node via 5-wire cables. You
can install the communications power supply at any location in the DeviceNet network.
Although the power can be shared to the node internal circuit power supply and 1/O power
supply, it is recommended to use a dedicated communications power supply.

Shield Ground of Signal Wire

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

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

i’ 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

RC620 Option Fieldbus 1/0O Rev.8
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Drop Line Length

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

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

One drop line length should be 6m or less.

Total Drop Line Length

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

Trunk Line

Terminating
Resistor

Terminating |
Resistor

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

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

Baud Rate Max. Total Drop Line Length
500 kbps 39m
250 kbps 78 m
125 kbps 156 m

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

Thick Cable | Thin Cable
Current Capacity 8A 3A 4.57 / Drop Line Length (m) <3A

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
Resistor

Terminating
Resistor

Trunk Line

External Powe
Supply 24V DC
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If the location of the external power supply is changed as shown in the figure below, the
power supply can be used because the current capacity on the left side of the power supply
tap is 5 A and 6 A on the right side.

Power Supply Tap\

Terminating
Resistor

Trunk Line

Terminating
Resistor

External
Power Supply

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

Resistor

Trunk Line

Terminating
Resistor

External
Power Supply
24V DC

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

example.
CN4 H L ; CNg H L
oo onl Trunk Line |, ont V+ V+
O T j l o — L | CANL
05- ! s 7] 35- ! s 12 S | Shield
= 2 [ O w9 H | CANH
e Fi \\ = Fl E V- V-
b
@ Pullout 7] °
whel s the fuse. el ks
CN3 [ o] CN3 [Qo o]
Ground the
,./ network at
LT Ionly one point. ETXs 1
DG24v bcaay | Ground 100 Q or less.

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

A W Carefully connect the wires. Incorrect wiring may cause node malfunction and

severe damage to the entire DeviceNet network.
CAUTION
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Modification and Installation of Communication Cables

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

connectors.

A

CAUTION

® 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.

NOTE

=

1. Strip approx. 30 mm of the cable covering with Approx. 30 mm

extra 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

Peel the coverings in enough

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

. . crimping terminals.
connect them to crimp terminals. ping

Twist each stripped signal wire and power wire.

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

”@ae%- -
== Crimping
~ Terminal

Model Number Specifications Special Tool

TMEV TC-0.5 For Thin Cable
TMEV TC-2-11 For Thick Cable (power wire) MH-32
TMEV TC-1.25-11 For Thick Cable (signal wire)

Phoenix Contact Al series

Model Number Specifications Special Tool

Al 0.5-8WH For Thin Cable (power wire)
Al 0.25-8YE For Thin Cable (signal wire)
Al 2.5-8BU For Thick Cable (signal wire)
Al 1-8RD For Thick Cable (signal wire)

CRIMPFOX UD6

5. Wrap or cover the cable with vinyl tape or heat-

shrink tubing. 8

Heat-shrinkable Tube, etc.

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.

RC620 Option Fieldbus 1/0O Rev.8
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6. Ensure the correct connector orientation and

Insert wires in
this directiory

insert the signal wires and shield wire to their
respective holes on the connector.
As shown in the figure, insert the wires (black,

in this
blue, shield, white, and red) into the holes in the direction.
order named.
The following table shows the specified colors
of the cables.
Color Detalils 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 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 are:
OMRON : XW4Z-00C
Phoenix Contac: SZF-1 0.6x3.5

Thickness Width

L4

0.6 mm 3.5 mm

2.1.3 DeviceNet Master Board Installation

Board Appearance

Part names and functions of the DeviceNet master board are shown in the following figure.
For details of the status display LEDs (Module/NetWork LED and IO LED), refer to
4. Troubleshooting in this manual.

PCI-DVNIO

20

4-pin Terminal ’:L
©<— Watchdog Port —>

LI

Jumper pin for Board Address

(Do not use this port.) L] JP1 D
<— Male 9-pin D-Sub ——> %g \
Port for Board Configuration = JP1
O
. o
004 Status Display LED (2) —s[- 0 alolo
Left: Module/NetWork LED =
Right: 10 LED 11200
<— DeviceNet Port—> coc1lc2
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Specifications
ltem Specification
Name DeviceNet master board
Part Number applicom PCI-DVNIO
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 Messagin
Co?mection o ves
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.
Modes

DeviceNet master board 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 setting instruction, refer to Master Mode later in this chapter.
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Software Installation

Before installing DeviceNet master boards in your controller, you must install the
applicomlO console application and drivers according to the type of board you are using.

1. Start the controller.

2. Run the file from the install folder in the controller to start the installation.
C:\Install\FieldBus\Install\applicomlO\Disk1\Setup.EXE

3. The dialog shown below appears. Select the desired language for the installer.

A

Francais

BradCommunications”

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

|Summary

What's New?

S\

Product Installation

Internet Site

Browse Contents

Contact us

Acrobat Reader

ks are the property
© 2008 Molex. All r

BradCommunications”

N
)

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

|applicomlO

A

%‘

QuickStart Documentation

Documentation

BradCommunications” ‘

22
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6. The [Installation] dialog box appears. Select “applicomlO”.

BradCommunications”

|Installation

Framework .Net 2.0

Framework Net version 2.0 or higher is mandatory to use PROFINET diagnostic and
applicomI0® monitor tools

% ‘ 2 applicomIO or windows 2000, Windows XP, Windaws 2003 Server

For the other available platforms (Windows NT 4.0, XP Embedded. VenturCom RTX
VxWorks. QNX. Linux, Dos). please contact Woodhead sales offices

BradCommunications is 3 trademark of Molex Incorparated. All other r
products or trademarks are the property of their respactive ovmers. (_
S EXIT] Copyright © 2008 Malex. All rights reservad. [\

7. The applicomlO console application installer starts, and the [Welcom to applicomlO
2.4 Setup] dialog box appears.
Click <Next>.

applicomlO 2. 4 E|

¥elcome to applicomID 2.4 Setup

Thiz program will install appliconI0 2.4 on
your computer, It iz strongly recommended
that you exit all Windows prozrams before
running this Setup program.

Cance|

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

applicomIO 2.4

License Agreement

Flease read the following |icense agreement
caraful lv.

Press the PAGE DOWN key to ses the rest of the azreement.

Software License Azreement ~
Flease review the following terns and conditions careful |y before N
installation. By installing this packaze. wou indicate vour acceptance
of such terms and condit ions.
License and Terms
Yoodhead Software & Electronics (WSE) zrants vou a |icense to:
(i) use the software on a single computer;
v

Do vou accert all the terms of the preceding License Agzreement? If wou
choose No, the setup will close. To install applicomI0 2.4, you must
accept this agreement.

RC620 Option Fieldbus I/0 Rev.8
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9. The [User Information] dialog box appears. Now register the user information.

Type in the user name (Name:) and company name (Company:).

applicomIO 2.4

User Information
Enter vour registration information.

Flease enter your name and the name of the company for whom you work.

3]

Company:

P2
e | S
[ —
N

M [ < Back H Mt > ] [ Cancel|

]

applicomIO 2.4

Choose Destination Location
felect folder where Setup will install files,

Setup will install applicomI0 2.4 in the fol lowing folder.

To install to this folder, click Next. To install to a different
folder, click Browse and select another folder.

Destination Folder

C:¥.. . ¥lloodheadsDi rect-Link¥app | iconl0¥2. 4

10. The [Choose Destination Location] dialog box appears.

Specify the installation folder for the applicomlO console application.

The default specifies here:
C:\Program Files\Woodhead\Direct-Link\applicomlO\2.4

If you agree to the default installation folder, click

<Next>.

)

M [ < Badr [ Hext > | [ Cancel

11. The [Select Components] dialog box appears.
Install the default components.
Click <Next>.

applicomIO 2.4

Select Components
Choose the components Setup will install.

Select the components wou want to install. clear the components you do not
want to install.

m Suitelink,FastD

| J0PC server 0k
[wHelp files BA32 K

Description

“DDE" server installation ziving access to applicomIls interfaces in
DDE mode.

Space Required G B33za K

Space Available C: 274684
M [ < Eac‘(l fext > ] [ Cancel
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12. The [Select protocols] dialog box appears. Select the protocol.
Check the [DeviceNet] checkbox.

applicomIO 2.4

Select protocols

(12) (13)

he protocols with the r . The installation of a protocol
= IMPERATIVELY the right [T

[ | Devicelet Protocol

1215

EDE Allen-Bradley. BhEE K
Iw]EDS Barmer Engines 184 K
W] EDS Cut ler-Hammer . 456 K

[ Prof ibus-DF

~ |

%

Deszcript ion

DeviceMet protocol communication is based on CAN fieldbus and is
managed by 0.D.V.4 (Open DeviceNet Vendor Association).

Space Required C: 100108,
Space Avai lable C: 2?433%14)
M [ <Back | Mext > ]l [ Cancel |

13. Check the device data file you want to install (EDS for DeviceNet).
14. Click <Next>.

15. The [Select options] dialog box appears. Click <Next>.

applicomIQ 2. 4 [5_(|

Select options

Chooze the options Setup will use.

Dezcript ion

ddd shoricuts to
appl icomIls software on
your desktop.

Space Required [: 0 KB
Space Available [: 0

M ( §k’/\l |

The [Start Copying files] dialog box appears. Click <Next>.

applicomIO 2. 4 &l

16.

Start Copying Files
Review setiings before copying files.

Setup has enough information to start copwing the program files.
want to review or change any settings, click Back.

If wou

If you are satisfied
with the settings. click Next to bezin copying files.

Current Settings:

Installation directory @
C:¥Program Files¥oodhead¥Direct-Link¥app|iconI0¥2.4

Frozram group @
appl icomI0 2.4

Installed components :

Protocalis) :
Devicehlet

/A
\ \
M [ { Back  fHext > [ Cancel|
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17. The [Setup Status] dialog box appears. Installation of applicomlO console application

starts.

applicomIO 2 4

Setup Status

applicomI0 2.4 Setup i= performing the requested operations

applicoms 10

C:¥Program Files¥Common Files¥app|icon¥4FC16FR.dI |

()

(ANARNANA

[applcornfl)

| Cancel |

18. When the installation is completed, the [Setup Complete] dialog box appears.
The message prompting you to reboot your controller appears.
Select “Yes, | want to restart my computer now.”

applicomIO 2.4

Setup Complete

Setuprlgs finizhed copying files on wour
con| Before you can use the applicomIls
( wou must restart windows.
(18)

|®Nes, I want 1o restart my computer now,i

OMa, T will restart my computer later.

The conzole will restart automatically after

reboot.
A

19. Click <Finish> and reboot the controller.

20. Start the C:\Install\FieldBus\Instal\SP\Setup.exe, and install the service pack.
No installation is necessary when a service pack is not attached to controller.

21. After completing the installation of the service pack, shutdown the computer.

22 Refer to the next section Board Installation to install the DeviceNet master board.
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Board Installation

/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.

1. Configure the board address jumper (JP1) on DeviceNet master board.
You can install one Fieldbus master board in the RC620 robot controller.
The board number should be “1”.

Refer to the following table for JP1 configuration.

Short Socket
Board No. Cco C1 C2

1 0: Short 0: Short 0: Short

2. Follow the instruction below and insert the board to the general purpose slot.
2-1  Remove ten screws (+) on the top face of RC620 controller.
Remove the top plate.
Back

O © ) <)

) RC620 Top C

Do e e

Front
2-2  Remove two screws (+) inside the RC620 controller.

Back
i

| | Col ol ol oI al

RC620 Top

> 12
| 2

=]

o |

Front
2-3  Insert the Fieldbus master board into the general purpose slot on the far
right (recommended).
2-4  Put two screws removed in the step 2-2 back and secure them.
2-5  Put the top plate back and secure it with ten screws.

RC620 Option Fieldbus 1/0O Rev.8
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3. Connect the board with the Fieldbus.
4. Start up the controller.

5. The DeviceNet master board is detected and the [Found New Hardware Wizard] dialog
box appears.

Select <No, not this time> and click <Next>.
Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

‘windows will eearch for current and updated software by
looking on your computer, on the hardware installation CD. or on
the Windows Update "Web site [with your permission]

Bead owr privacy policy

Can'windows connect to Windows Update to search for
software?

(2 Yes, this time only
() es, now and gvery time | connect a device
Click Next to conti ‘

6. The next dialog appears.
Confirm that the detected hardware is “applicomlO PCI Boad 32K”.

Found New Hardware Wizard

(6)
h\s wizard helps you install software for:
applicoml0 PCI Board 32K
€ .') If your hardware came with an installation CD

A

22 or floppy disk, insert it now.

Ins tware automatically (R ecommended
) Install from a list or specific location [Advanced)

(8)

Click Next to continu

[ <ﬁac‘k’ ]I Mest > “[ Cancel ]

7. Select<Install the software automatically (Recommended)>.
8. Click <Next>.

9. The following dialog box appears.
Necessary software is automatically installed.

Found New Hardware Wizard
Please wait while the wizard installs the software. ..

applicoml0 PCl Board 32K

=/ -

Setting a system restore paint and backing up old files in
caze pour gpstem needs to be restared in the future,
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10. When the installation is completed, the [Completing the Found New Hardware
Wizard] dialog box appears.
Click <Finish>.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for.

applicoml 0 PCl Board 32K

Click Finish to close the wizard,

< Back

Cancel

11. Start the <applicomlO Console> application.

& applicoml0 2.4
Edit

File Wi

Favorites  Tools  Help

J J l.ﬁ p Search [I_ Folders v
address ([ Dr\Documents and Settingsi Al Users\DesktoplapplicomIo 24 w | Go

A~
. - — Consale
File and Folder Tasks "J Tools Shorkeut
1 2KEB

(29 Make a new folder
&3 Publish this Folder to = Help Initialization
the Web Shortout Shorkcut
ted share this Folder b note 2 KB 2KB
‘= Quick Start with applicomIc "l"E ‘ersion Information
solution Shorkcut
Adate Shortcut 2 KE

12. The [applicomlIOR console] dialog box appears. Add the DeviceNet master board.
Click the <Add Board> icon.

a applicomIOR console

Other Places

File Description Tools 7

=l 20| oo 2/

ok DDE server parameters (PCODED
::Q DAServer parameters
:& QPG zerver parameters

B3| 2lsls] =l

‘ a Mot available.
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13. The [Add New Board] dialog box appears.
Confirm that “PCI-DVNIO” is displayed in [Board to Add]-[Board Type]
and click <OK>.

Add New Board ﬁl&'
Board 1 I
Board to Informations
I Board Type © PCL/PCU-DWNID | ° & PCLPGIU-DWNID board correctly detected.
Description : 1 DeviceMet channel

Press Ok to add this one in your configuration.

PC104/154 Board Parameters
DPRAM Base Address : -

Diagnostic and Manual Configuration 3 | Q/\

ool | vep |

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

Add New Board PIK
Board 1: ]

Eoard to Add Intor mations

Board Type : ABSENT j:r Mo board 1 was detected

8] tion :

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

PC104/15A Board Parameters

DPRAM Base Address :

£ Diaeriaetic SAd MarusT Cof

OF | Cancel | Help |

14. When you finish adding the DeviceNet master board to the applicomlO Console
application, reboot the controller.

14-1 Shutdown the applicomlO Console application.
When the applicomlO Console application shuts down, the message
below appears. Click <Yes>.

applicom|0® Console

9

Save mogifica I
Mo Cancel

14-2  The next message dialog follows. Click <OK>.

applicomIOR Gonsole

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

14-3 Reboot the Windows.

15. After the controller is rebooted, refer to the next section Master Mode and continue the
step.
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Master Mode

1. Ensure that the board is connected to the Fieldbus.

2. Start the <applicomlO Console> application.

& applicoml0 2.4

r

File and Folder Tasks

() Make a new folder

@ Fublish this Folder to
the Web

ted share this Folder

File Edit Yiew Favorites Tools  Help i
) ) @) >
L€ </ lﬁ P Search 0= Folders
Address [ Di\Documents and Settingsiall Users\DeskioplapplicomIo 2o A Go

e’ -

& I—;J Tools
|
~ Help
Shiorkcut
L3 e 2KB
~ Quick Stark with
solution
Adabe Shorkcut

v

Console
Shiorkout
ZKEB
Initialization
shorkcut
ZKEB

VE Version Information
shorkcut
ZKEB

applicomIC

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

a applicomIOR console

File Description Library Metwork Protocol Tools

| g| =0 [Bo 2|

Items 7

3| al@| = v

= a Equipment fvailable
+ ﬂ A Drives

@ Equipment Library

Metwark, Detection

= #) DeviceMet Master : MAC ID: 00 - Baud Rate: 125 Kbits/
[Mone] DeviceMet Local Slave

Loading description files complete ~
Loadine configuration files.. =
Loading configuration files complete v
B Output Message View
Ready Configured boards state : =
—_—

Select [Protocol].

A

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

The [Select configuration files] dialog box appears.
Specify the EDS file that is supplied by the device manufacturer. Click <Open>.

Look jr | 1 Equipment Library

~ - merE

ICDevicehet_eds
ICIETHERMET _IP_EDS
IC)EthernetIPxml
[CIMulki_Messaging_Ethernet
ICProfibus

[CProfibus_gsd

A\

[CProfibus_Slave

CProfingt

ICProfinet_Slave

[ oofr

Files of bype: |DevicENet Electronic: Data Sheet [FEDS) j Cancel

i
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NOTE

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

a applicomIOR console

File  Description Library  Metwork | Protocol Took Iems 7

J @ 1’| = ’EEE Gollapse/Expand

|| @) 4

| -
Descrption (GONFIGOT? | £ 8 Properties

= Boards configuration
=B Board 11 POL/PGL-DY 7
A’ Protocal (DeviceMet) i= Qption..

D2 Digenostic..

ok DDE server parameters (PCODEY v
I — | &
Blal Blols|
[= B2 Erninmant fusilskls =l

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

General Configuration ]UO Summary ]

Baud Rate :

MAGC ID - 0oa - @

Interzcan Delay 2 - 90007 : 2 El Q&fault Walues
Foreground to Backeround
Foll Ratio (1- 32000} : 1 =

x)

Load on a bus can be controlled by the Baud Rate and Interscan Delay settings.
When the load exceeds 60%, the DeviceNet network communication will be unstable, for
example, more communication errors. Set the configuration to minimize the load.

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

a applicomIOR console

File Description Library Metwork Protocol Tools Items %

G| 8| ®=0| oo 2 g| 35 E| =l

-1~ 7 DeviceMet Master : MAG [D: 00 - Baud Rate: 125 Kbits/s

5 [Mone] DeviceMet Local Slave
5 )
= w Description (GOMFIGO) ~

= Boards configuration
= B8 Board 11 POL/PGL-DWNIO
' Protocol (DeviceMet): DeviceMNet, Master/Sl—
server parameters (PGDDE b

@ E quiprment Libran|

il Metwork Detaction

Loading description files complete »
Loading configuration files.. -
Loading configuration files complete v
B Output Message Yiew
Feady Configured boards state © B
—_—

11. Click the <Read Network Configuration> icon.

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

applicoml0O® console

ard(s) is already intialized. Do you want to reinitialize your board(s) 7

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

Network Detection

—

?

3 devices detected

| Cancel |

File  Description Library Metwork Protocol Tools  [tems  ©

H | »=0|[Eo 2 3| alE| =

= #) DeviceMet Master : MAG ID: 01 - Baud Rate: 500 Kbitz/s

[EF [Mone] DeviceMet Local Slave
P N
Description (GONFIGO) ~
Boards configuration 7
= B® Board 1:  PGL/PGLU-DYNID
TR Frotoco Net): D Met, S
% DDE server parameters (PGDDE 2

W 2| 58| 2

1-5 MAC ID: 2 - TDN-8C0-108
B MAC ID: 3 - TDN-208-112

@ E quipment Library m Metwark Detection

RC620 Option Fieldbus I/O Rev.8 33
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15.

16. Click the <Insert in Configuration> icon.

Select a device you want to scan.

a applicomIOR console

File De=zcription Library MNetwork Protocol Tools Items 7

H g eRo[ooel |35 aEH =

=1+ # DeviceMet Master : MAC ID: 01 - Baud Rate: 500 Kbitz/'s

Description (COMFIGO) A~
Eoards configuration F

=] Board 1:  PGL/PGU-DWNID
71 Pratocol (DeviceMet): DeviceMet, Master/S|
B DDE sery ameters (PGDDE) s

T

il

B[

5 Equipmert Library Wil Metwark Detection

17. The following dialog box appears.

[002] - 16 Input
General Gonfiguration 1 EDS Infor mation | Gornection Gorfiguration |

Ientification

[Mone] DeviceMet Local Slave

Check Identification

X

Equipment : = [k % Active v Wendor 1D
MACID: | - -
m v Product Twpe
v Product Code
v Revision
Description
Help | QK | Cancel |

17-a  Select [Connection Configuration] tab and the following panel appears.

WV Polling

[~ Strobe

EDS Default Values
Walues from Device

Mame : Input 1
Description

Input Size @0 - 255} B 3 Bytes
Output Size 0 - 265} 0 3 Bytes

Pall Rate: [Every scan v

Thput Size @ - 8) 3 Bytes

[ Change Of State

Ihput Size 0 - 255) :

Cuutput Size 0 - 265}

[~ Cwclic
Ihput Size 0 - 255) : 3 Bytes
Cuutput Size 0 - 265} 3 Bytes
Send Rate (48 - 300003 : — ms
Help | QK | Cancel |

[002] - 16 Input ’ ['5_<|
General Gonfieuration | EDS Iformation| Sonnection Gonfiguration ]

3 Butez
3 Butez
Heartbeat Rate (48 - 30000) : — ms

You can verify the connection configuration. Change the configuration if
necessary. When the device setting is completed, click <OK>.

NOTE | Not every slave device supports all connection types. Understand the

connection correctly.

specifications of the slave device you want to use and configure the
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17-b  <Expert Mode> will appear when the applicomlO Console application is

NOTE

&

17-c

used in the “Expert Mode”.

[002] - 16 Input [5_<|
General Configuration ] EDS Information Connection Gonfiguration ] Explicit Meszage ] EDS Wiewer ]
¥ Polling [~ Change Of State
Input Size @0 - 255} B 3 Bytes Ihput Size 0 - 255) : 3 Bytes
Output Size 0 - 265} 0 3 Bytes Cuutput Size 0 - 265} 3 Bytes
Pall Rate Every scan » Heartbeat Rate (48 - 30000) : — ms
[~ Strobe [ Gyclic
Tnput Size @0 - 8) —| Bytes Tnput Size {0 - 2653 : — Bytes
Output Size 0 - 2661 — Bytes
EDS Default Values | | Expert Mode || Send Rate 48 - 300003 : E' ms
Walues from Device
Mame : Input 1
Description
| | [ Hexts> | Help | oK | ancel |

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

Expert Mode §|
Change Of State / Cyclic }

Chanee Of State

Tnhibit Timer @0 - 220007 [ 43 ms

Time Out @0 - 10000} 16 o oms

Default Values

Help | oK

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.

MAC ID: 2 — TDN-8C0-108 rg|
Files Choice ]

2)

Device Mame | File Mame

No EDS file matches to the device! Do vou want to create an
EDS file 7

Create Mew EDS File ‘

Help | |

Cancel |

In this case, obtain the EDS file from the device manufacturer and
register it by following the step 7. After that, follow the step 10.
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18. Select [File]-[Download in Flash] from the applicomIOR console menu. Register the

NOTE

&) List and Print.. - [003] MAG ID: 03 - & Output
P Boardis! hitialization ~ [Mone] DeviceMet Local Slave
—_LDVNIO

Erace Flash Memaries Metl: DeviceMet, Master/S|

Export , |{PCDDE} 2

Import 3 >

Preferences »

Exit

configuration to the Fieldbus master board.

:a:applicomIOR console [Z”E|E|

File Description Library Metwork Protocol Tools Dtems 2

Configuration Manager.. ﬂ J £ ﬂ E

-1 7 DeviceNet Master : MAGC IDx 01 - Baud Rate: 500 Fhits/s
+-8 10021 MG 10 02 - 16 hput

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+6.0.

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

board.

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

File  Description Library Metwork Protocal Tools Items 2

Hl 8| ®=0|[oE 2l 3| Bla| |
_— | #) DeviceMet Master : MAGC ID: 01 - Baud Rate: 500 Kbits/s
[002] MAG ID: 02 - 16 In
a3 ﬂ : E [003] MAG ID:03 - 8 Ouﬁ:ﬂt

green.

a applicomIOR console

[More] DewiceMet Lacal Slave

Deszcription (GONFIGO ~
= Boards configuration
PGL/PGU-DVNID

53 Equipment Library W Wetwork, Detection

Add Hierarchy TOPIGT-A. ~
Add Device Group : TOPIGT-A.
Configuration file for DAServer created /\/\ ~
B Output Message WYiew M
Feady I Configured boards state : i i

< o >
w2 58|
Tﬁ Metwork Detection

(- MAC ID: 2 - TDN-BC0-108
£ MAc IDx 3 - TON-B06-1158
{4 MAG ID: 7 - EPSON RGE20 DeviceMet Slave

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

20. Close the applicomlO Console application.

21. Refer to the section EPSON RC+6.0 configuration and continue the step.

RC620 Option Fieldbus 1/0O Rev.8



2. Installation

EPSON RC+6.0 configuration

To use the Fieldbus master board, the RC620 option setting and Fieldbus master setting
should be enabled.

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

2. See the EPSON RC+ Users Guide: 18. Installing Controller Options and enable the
Fieldbus Master option.

3. The following message dialog appears.
EPSON RC+ 6.0 3

Option was successfully enabled.

Click <OK> and reboot the EPSON RC+6.0.
After the EPSON RC+6.0 is started, the option setting is enabled.

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

L System Configuration El gl

Fieldbus taster General

SPEL Controller Board

Drrivee Uit

Robots

= Inputs # Dutputs 7
BN Fieldbus Master L= one N

General

Remote Contral Update

RS232 Intervak |10 M| ms

TCP/IP
Coreyor Encoders Tatal Input Bytes: 1]

-5 it

VZT;,:W Total Output Bytes: 0

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

6. Set the following items:

[Type:] DeviceNet
[Updata Interval:] Update cycle for the DeviceNet master 1/0
L System Configuration E|PZ|
Startup Fieldbus Master General
SPEL Contioller Board
Drrive Uitz
(=) Inputs / Dutputs T Darroha
[=)- Fieldbus Master L= A
General %
Remate Cantral Update
H;“;;; e Interval: 10 o me
TCR/IP
Conweyor Encaders Tatal Input Bytes: 0
Security
Yision Total Output Bytes: 0

7. Click <Apply>.
Confirm that the following is displayed.
Total Input Bytes  : Number of inputs the master controls (Bytes)
Total Output Bytes : Number of outputs the master controls (Bytes)
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8. Click <Close>. The following dialog box appears.
SPEL" control part of the RC620 robot controller automatically starts rebooting.

EPSON RC+ 6.0

Restarting SPEL Controller

Cloze

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

I System Configuration |E|f‘5__<|
Inputs / Outputs _

Inputs

Startup
SPEL Controller Board

Drrive Uitz (
Fiobots
=8 |nputs / Outputs

[=1- Fieldbus Master

Type Installed Outputs

General
Slaves Extended Board 2
Femote Control Extended Board 3 Mo
RSz Exended Board 4 Na (11)
TCR/IP Fieldbus Slave Mo
Conveyor Encoders Fieldbus Master ves  1024-1031 1024-1031 ||
Security
Wision

10. Select [Inputs / Outputs].

11. Confirm that “Fieldbus master” displays the following:
Installed :Yes
Inputs  :1024 — (1024 + Number of inputs the master controls (Bits) )
Outputs :1024 — (11024 + Number of outputs the master controls (Bits) )

12. Select [Fieldbus Master]-[General].

I System Configuration

Fieldbus Master General

SPEL Controller Board

Drrive Units
Riobotz
= Inputs / Outputs } .
(=) Fieldbus Magter Tupe: _DewceNet v

Update 10

Interval: | ms

Fiemate Control

R5232 (12) _
TP /P Total Input Bytes: 1 (13)
Conveyor Encoders

Securty Total Output Bytes: 1
Wision

13. 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)
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14. Select [Fieldbus Master]-[Slaves].

I System Configuration

Startup
SPEL Controller Board
Drrive Uit
Robats
= Inputs / Outputs
= Fieldbus Master
Gieneral

R5232

TCP /P (14)
Conveyor Encoders

Security

Yigion

Remaote Contral 7

Fieldbus Master Slaves

‘ 1] Input Bytes

Output Bytes Spel Inputs

I System Configuration

Startup
SPEL Controller Board
Drrive Uit
Robats
= Inputs / Outputs
=) Fieldbus Master
Gieneral

Remate Contral
R5232
TCP /P

Conveyor Encoders
SecLrity
igion

Fieldbus Master Slaves

Close

Spel Inputs Spel Outputs

Ltes Output Bytes

C1024403 10241031

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

ID

Input Bytes
Output Bytes
Spel Inputes
Spel Outputs

: Fieldbus station 1D of slave

- Number of
: Number of
- Number of
: Number of

inputs per slave (Bytes)
outputs per slave (Bytes)
inputs per slave (Bits)
outputs per slave (Bits)

2.1.4 DeviceNet Slave Board Installation

Appearance

QQsH
[ele}}

B e
g Ha0¥

: =< DeviceNet

[ ]

RC620 Option Fieldbus 1/0O Rev.8

<—Configure Switch

Connector

5 % NS LED : Network status display

—Status Display LEDC—> QQ MS LED : Module status display

OO

The LED shows the board status.
For details, refer to the section LED Description of
DeviceNet.
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The Fieldbus slave board is configured as follows at shipment.

40

Board Appearance Configuration
CN3 DSW?2 DSW1 JMP1
SW8 I
S sw7 mECE~ IRQ15[0 O] JP5
N Sw4 vy SW6 Eo| g [RQIIO O1JP4 =
512  Sw3 EmEe® Sws EmEw|@ RQ1L0/0 O/JP3 G
co]%  Sw2_EmE~|S  Ssw4 mrm<|S  RQ7 [0 O[JP2 =
© 4 swiZmm-> sw3 mmme— [IRQ5 [0 0]JP1
S SW2_ 12
SW1|0 I —
All Open All ON Fixed as above All Open
DeviceNet Communication Specifications
Item Specification
Name DeviceNet slave board
Code R12B040706

Supported Connection

1/0 messaging connection (Polling), Explicit message
connection
DeviceNet communication protocol

Baud Rates 125 k /250 k / 500 Kk (bps)
Transfer Distance Max. Total Drop Line
Baud Rates | Network | Drop Length P
Length
Length

500 k (bps) | 100 m 6 mor under | 39 mor under

250k (bps) | 250 m* | 6 mor under | 78 m or under

125k (bps) | 500 m* | 6 mor under | 156 m or under

Cable

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

Communications
Power Supply Voltage

24 VDC (supplied from a connector)

Communication
Power Supply Current

Maximum 30 mA

Consumption
Mode Slave
Interface 1 DeviceNet port

Max. Input data size

256 bits (32 bytes)

Max. Output data size

256 bits (32 bytes)

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

LED Description of DeviceNet

LED status represents the status of the fieldbus board.

LED status NS MS
Communications power supply OFF .
OFF Disconnected Device power supply OFF
Link OK . .
GRN ON Online connected Device operating
Blinking | Online disconnected Data size error
ON Link error Critical error
RED — T
Blinking | Communication time out Error
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Configure switch configuration

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

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

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

Switch

MAC address sw3 swa w5 w6 w7 sw8

(MSB) (LSB)
OFF | OFF | OFF | OFF | OFF | OFF
OFF OFF OFF OFF OFF ON
OFF | OFF | OFF | OFF | ON OFF
OFF | OFF | OFF | OFF | ON ON
OFF OFF OFF OFF OFF OFF

62 ON ON ON ON ON | OFF

(at sh?p3ment) ON ON ON ON ON ON

WIN|P | O

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
swil 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
V_
CAN_L
SHELD
CAN_H
V+

g WwnN -

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

Install terminating resistors at both ends of the network.
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Board Installation

/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.

Follow the instruction below and insert the board into the dedicated slot of the controller.

1. Remove two screws (+) on the back side of the RC620 robot controller.

RC620 Back Top
L [ UM
IO
(NI
oL
g °o[_Jeo=p0 Plate
> I = WE oo | o (o
Bottom

2. Remove the plate.
3. Insert the board into the slot along the guide.

4. Put the plate removed in the step 2 back and secure it with two screws.
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Confirmation with EPSON RC+ 6.0

When the DeviceNet slave board is installed to the controller, it is recognized
automatically. Confirm whether EPSON RC+ 6.0 has recognized the DeviceNet slave
board using the following procedure.

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

box.
I System Configuration
Startup Inputs / Outputs
SPEL Controller Board
Drivve Uit
thnts — Type Installed Inputs Outputs
(B8 [nputs / Outputs Q F Standard — 0 ——
Fieldbus Slave f Standarc i Yes | 0-23
Remate Contral 7 Exten:e: l;oar: '\2 ‘Les E4-95 E4-95
RS2z whended Boar o
TCP /1P (2) Extended Board 3 Mo
Conveyor Encoders Extended Board 4 Mo
Security Fieldbus Slave Yes B12- 767 B12- 767
Yizion Fieldbus Master No

2. Select [Inputs / Outputs].

3. Make sure that the following are displayed in the Fieldbus slave.

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

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

L System Configuration

Starup Fieldbuz 1/0 Slave
SPEL Controller Board
Drivve Units
Rabats Fieldbus Type: DeviceMet
(= Inputs / Outputs
=) Fieldbusz Slave Fieldbus Slave ID: B3
General
Femote Cantral 3 Baud R ate: 500 kbps
=
?gggflp (4) Input Bytes: 32 v
Conveyar Encoders

" Output Butes: 32 £
Security %
Wision
©)

5. Make sure that the following is 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>.
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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

Startup
SPEL Controller Board
Drive Units
Riobotz
= Inputs # Outputs
= Fieldbusz Slave

Fiemote Control
R5232

TCP /1P

Corveyar Encaders
Security
Wision

Figldbus 1/0 Slave

Fieldbus Type:

Deviceleat

Figldbus Slave ID: 63

Baud R ate:
Input Bytes:

Output Bytes:

500 Kbps
32

32

-

L

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

I System Configuration

Startup
SPEL Controller Board
Drive Units
Fiobiots
=+ Inputs / Dutputs
(=) Fieldbusz Slave

Remate Control

RS5232

TCP /1P
Corveyar Encaders

Security

Yision

Figldbuz 1/0 Slave

Fieldbus Type:

DevicaMet

Fieldbus Slave ID: B3

Baud R ate: 500 Kbps
Input Bytes: 32 £
Output Butes: 32 w

4. Click <Apply>.

5. Click <Close> and the following message dialog appears.
SPEL™" control part of RC620 robot controller automatically starts rebooting.

EPSONRC~ 6.0

Restarting SPEL Controller

Cloze

44

RC620 Option Fieldbus 1/0O Rev.8



2. Installation

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

box.

I System Configuration El El

Startup

SPEL Controller Board
Drive: Uriits

Ruobots
=8 |nputs / Outputs
Fieldbus Slave

Inputs ¢ Outputs

Type

Standard

Installed Inputs Outputs

Fermate Cantral Extended Board 1 Yes B4 - 35 B4 - 55
R5232 Extended Board 2 No
TCR /P Extended Board 3 Mo

Corweyaor Encoders Extended Board 4 Mo
SecLiity Fieldbus Slave Tes 512 - 767 512 - 767
Wision Fieldbus Master Mo

Close

7. Select [Inputs / Outputs].

8. Make sure that the following is displayed in “Fieldbus Slave”.

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

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

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

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

NOTE

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

[007] - EESON RG620 DeviceNet Slave ﬁl
General Coniguration | EDS Iformation  Sonnection Gonfiguration } Online Parameters |
v Polling [~ Change Of State
Iput Size (0 - 255):  [20 = Bytes Thput Size (0 - 2553 —] Bytes
Output Size 10 - 2830 |20 — Bytes Qutput Size 0 - 2565} : —] Bytes
Poll Rate :  |Every scan = Heartbeat Rate (48 - 30000) : — me
[ Strabe [ Cyelie
Tnput Size {0 - 8} : —] Bytes Input Size {0 - 255} : —] Bytes
Qutput Size 0 - 2565} : —] Bytes
EDS Default Values Send Rate (48 - 30000 : 3 ms
Malues from Device
Hame
Description :
Next > Help | oK | Gancel

Electronic Information File (EDS file)

An EDS file is supplied for DeviceNet slave board network configuration. The file is
located in the following folder in the Installer DVD that is attached to the Robot
Controller.
\EpsonRC60\Fieldbus\DeviceNet
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2.2 PROFIBUS-DP

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 (Code: R12B040702), refer to the
section 2.2.3 PROFIBUS-DP Master Board Installation.

When installing the PROFIBUS-DP salve board (Code: R12B040707), refer to the
section 2.2.4 PROFIBUS-DP Slave Board Installation.

7. Operate the PROFIBUS DP network.

2.2.2 PROFIBUS DP Network Construction

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

Network

Terminating Cable
Resistor ON
Terminating
| Slave | | Slave | | Slave | | Slave | | Slave | Resistor ON
e
L Repeater
Tern_nnatlng <
Resistor ON ~_ / N/ 4 N/ \ Terminating
Resistor ON

| Slave | | Slave | | Slave | |Slave | | Slave |
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Station

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

Slave :External 1/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 13510 165 Q
Capacity < 30 pfim
Loop resistance 110 Q/km
Wire diameter 0.64 mm
Core cross-section > 0.34 mm?

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
RxDITXD-P (3) O <—H) A—> O (3) RxDITXD-P
DGND (5) O O (5) DGND
VP (6) O O(@®6) VP

RXD/TXD-N (8) O O (8) RXD/TXD-N

T

= Shield =
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:/iwww.profibus.com/).

Terminating Resistor

To reduce reflections of communication signal, terminating resistors should be attached on
both ends of each segment. Attach the terminating resistor as shown below.

VP (6)

390 Q

DaalineB  { opmxp-p (3)
2200

DaaLineA__§ pyp/rxD-N (8)
390 Q

DGND (5)

Some commercially available PROFIBUS 9-pin D-Sub connectors have functions of
terminating resistor and they can enable/disable the terminating resistors.
Woodhead MA9D00-32)

(Example:

Molded terminating resistors with connector that can be attached to environment-resistant
M12 connector are also available.
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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] awiy 894D sng
|

12 Mbps
2 10 20 130

» Number of Slaves

The maximum cable length is restricted by the baud rate.

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

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

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

Token-passing Procedure

----{ Master 1 Master 2 Master 3 [~

Slave Slave Slave Slave Slave Slave Slave

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.
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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.
B Be careful not to injure your hands or fingers on any sharp blades or tools used
A 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 care Approx. 47.5 mm
so that you do not scratch on braided shield underneath.
Do not strip the cable covering more than necessary.
Excess stripping may cause short-circuit and/or make the
cable more sensitive to noise.

2. Carefully expand meshes of the braided shield and fold
back the shield over the cable covering. Cut off the shield
at approx. 10 mm from the stripped side of the cable
covering.

3. Strip the covering of the signal wire as shown in the figure.

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

Appearance

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

PCI-DPIO
Configuration Port ~—s .
00| €—
Communication Status LED Jumper Pin for Board Address
Male 9-pin D-Sub JP1
< Port for Board D
0 ole Status Disr.JIay. LED(2) — > IP1
Left: Communication Status LED [
Right: Physical Error LED 0 [o]io] ‘o
<«— Female 9-pin D-Sub — 8 8 8
PROFIBUS DP Port L 1
O cocicz2
¢ 4-pin Terminal N
O Watchdog Port |:
(Do not use this port.) H ‘
PCU-D2PIO
4-pin Terminal
Watchdog Port > Jumper Pin for Board Address Setting

O<_(Do not use this port.)
OO€— status Display LED (2)

[ PROFIBUS-DP Port —>

AN

JP1[ ]
\ CoC1C2

JP1
ﬂl b
ON

004 LED (2) —>
(Unused)
[<— RJ45 Connector —>
(Unused)
H L |
Specifications
ltem Specification
Part Number PROFIBUS-DP master board
Models applicom PCI-DPIO
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 Class1 | 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.
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Moiton Mode

PROFIBUS-DP master board 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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Software Installation (PCI-DPIO)

Before installing the PROFIBUS-DP master board in your controller, you must install the
applicomlO Console application and drivers according to the type of board you are using.
For PCU-D2PIO, refer to Software Installation (PCU-D2P10).

1. Start the controller.

2. Execute the following file in the install folder of the controller and start the
installation.
C:\Install\FieldBus\Install\applicomlO\Disk1\Setup.EXE

3. The following dialog box appears. Select the desired language for the installer.

BradCommunications™

Francais

E »

4. The [Summary] dialog box appears. Select “Products Installation™.

BradCommunications™ ‘

Summary

What's New?

Product Installation

Internet Site

Browse Contents

Contact us

Acrobat Reader

.
&

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

BradCommunications™ ‘

applicomlO

Installation

QuickStart Documentation

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

BradCommun
|Installation

Framework .Net 2.0

Framework .Net version 2.0 or higher is mandatory to use PROFINET diagnost
applicomlO® monitor tools

ications”

ic and

Y

. ©
applicomlO or Windows 2000, Windows XP. Windows 2003 Server

For the other available platforms (Windows NT 4.0, XP Embedded, VenturCom
VxWorks, QNX, Linux, Dos), please contact Woodhead sales offices

BradCommunications is = trademark of Molex Incorporsted. All other
products or trademarks are the property of their respective ovmers
Copyright © 2008 Molex. All rights reserved

S EXIT]

RTX,

re
£

7. The applicomlO Console application installer starts up and the [Welcom to

applicomlO 2.4 Setup] dialog box appears
Click <Next>.

applicomIO 2.4

Yelcome to applicomIl 2.4 Setup

This program will install applicomI0 2.4 on
your computer. It is strongly recommended
that you exit all Windows programs before
running this Setup program,

Cancal

8. The [License Agreement] dialog box appears.

Read the software license agreement and click <Yes>.

applicomI0 2.4

Flease read the following |icense agreement
careful ly.

Press the PAGE DOWN key to see the rest of the agreement.

License Agreement f L) l

Software License Azresment

Flease review the following terms and conditions careful v before
installation. By installing this packaze. wou indicate wour acceptance
of such terms and conditions.

License and Terms
oodhead Software & Electronics (W3E) zrants vou a |icense to:
(1) use the software on a single conputer;

[

<

Do wou accept all the terms of the preceding License Azreement? If wou
choose No, the setup will close. To install applicomI0 2.4, wou must
accept this agreement.

[ < Ear!(n' fes ] [ Ho

[applcomly
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9. The [User Information] dialog box appears. Register the user information.
Type in the user name (Name:) and company name (Company:).

applicomIQ 2.4

User Information

Enter your registration information.

Please enter your name and the name of the company for whom wou work.

Compary':

r2
Mame: ’_;‘ ‘
Lr—
OV

M [ < Baclk " Next > ][ Cancel ]

10. The [Choose Destination Location] dialog box appears.
Specify the installation folder for the applicomlO console application.
The default specifies here:
C:\Program Files\Woodhead\Direct-Link\applicomlO\2.4
If you agree to the default installation folder, click <Next>.

applicomIO 2.4

Choose Destination Location
Select folder where Setup will install files.

Setup will install apelicomI0 2.4 in the following folder.

To install to this folder, click Mext. To install to a different
folder, click Browse and select another folder.

Dest inat fon Folder

G:¥. .. ¥oodhead¥Di rect -Link¥aps| | conl0%2. 4

oy Ced e

[ Cance| ]

11. The [Select Components] dialog box appears.
Install the default components.
Click <Next>.

applicomIO 2.4

Select Components
Chooze the conponents Setup will install,

Zelect the components wou want to install, clear the components wou do not
want to install.

[ |OPC serve 0k
[viHelp files 2892 K

Dezcript fon

“DDE* server installalion giving access to applicomlls interfaces in
DDE mode.

Space Required C: 43524 K
Space Available C: 274684

M [ S/\ Mext > ]|[ Cancel
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12. The [Select protocols] dialog box appears. Check the [Profibus-DP] checkbox.

applicomld 2 4 [5_(|
Select protocols . b

(13)
Select the protocols with lhe% . The installation of a protocol
requires IMPERATIYELY the right i 3
A

mFrofibus DP protocol 1020 K

Dezcription

EM 60170 standard protocol for communication Profibus DP (Master and/or
Slave).

Soaee e lab1e 0 23123%14)
M [ < Back I[ Mext > ] [ Cance| ]
13. Check the device data file you want to install (GSD for PROFIBUS-DP).
14. Click <Next>.
15. The [Select options] dialog box appears. Click <Next>.

applicomI0 2.4 &‘

Select options

Choose the options Setup wil | use.

Dezcript ion

Add shortcuts to
appl icomIls sof tware on
vour desktop.

Space Required [ 0 KB

Space Available [: i
M [ < Bacl l Mext > ] [ Cancel ]
_

16. The [Start Copying files] dialog box appears. Click <Next>.
x

applicomIO 2.4

Start Copying Files
Review settings before copving files.

Setup has enough information to start copying the program files. If wou
want to review or chanze any settings, click Back. If wou are satisfied
with the settings, click Mext to begin copying files.

Current Settings:

Installation directory :
C:¥Progranm Files¥loodhead¥Direct-Link¥app | iconI0¥2. 4

Frogram group ;
applicomID 2.4

Installed components :

Protacol(s) :
Frof ibus DP

/NN
M [ < Baclk | Hext S ||[ Cancel

56 RC620 Option Fieldbus 1/0 Rev.8



2. Installation

17. The [Start Copying Files] dialog box appears. Click <Next>.

applicomlO 2.4

Start Copying Files
Review settings before copving files.

Setup has enough information to start copying the program files. If wou
want to review or change any settings, olick Back. If vou are satisfied
with the settings, click Mext to bezin copving files.

Current Settings:

Installat ion directory :
C:¥Progran Files¥loodhead¥Direct-Link¥app| iconl0¥2. 4

Frogram group
app| icomI0 2.4

Installed components :

Protocol (s) :
Prof ibus DP

/A

M l < Back | Next > |[ Cancel ]

18. The [Setup Status] dialog box appears and the installation of applicomlO Console
application starts.

applicomIO 2.4 b—<|
Setup Status

applicomI0 2.4 Setup is performing the requested operations.

applicomg I0
Ci¥Prozram Fi les¥Common Files¥applicon¥AFC16FR. I

19. When the installation is completed, the [Setup Complete] dialog box appears.
The message prompts you to reboot your controller. Select “Yes”.

applicomlO 2 4

Setup Complete

Setuprlgs finished copying files on wour
com Before vou can use the applicomIls
4 you must restart windows.
(18)

|®Nes, Iwant to restart my computer now.:

OMo, T will restart my computer later.

The console will restart automatically after

A

20. Click <Finish> and reboot the controller.

21. Start the following file and install the service pack.
C:\Install\FieldBus\Instal\Sp\Setup.EXE
No installation is necessary when a service pack is not attached to the controller.

22. After completing the installation of the service pack, shutdown the computer.

23. Refer to the next section Board Installation and install the PROFIBUS-DP master
board.
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Software Installation (PCU-D2PIO)
Before installing the PROFIBUS-DP master board in your controller, you must install the
applicomlO Console application and drivers according to the type of board you are using.

1. Start the controller.

2. Execute the following file in the install folder of the controller and start the

installation.
C:\Install\FieldBus\Install\applicomlO\Disk1\Setup.EXE

3. The following dialog box appears. Select <Run setup.exe>.
=1 AutoPlay =] @ =

DVD RW Drive (D3)
applicomIO_V4.1

[] Always de this for software and games:

Install or run program from your media

‘| Run setup.exe
. ® lll Published by woodhead software & electron.. §

General options

Open folder to view files
} using Windows Explorer

View more AutoPlay cptions in Control Panel

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

molex

one company » a world of innovation

'Summary

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

Acrobat Reader

is a trademark of Malex, Inc.
ed Products Division. Al rights reserved
e the property of thelr respective owners.

BradCommunic
Copyright @ 2010 Molex, 1
All other products or tradem:

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

molex

‘one company » a world of innovation

|Installation

%

for the following 32 and 64-bit systems: Windows XP, Windows Vista,
Windows 2003 Server, Windows 2008 Server and Windows 7

QuickStart Documentation

Fe— BradCommunica trademark of Molex, Inc.
EXIT Copyright @ 2010 Molex, T oducts Division. All rights reserved
All other products or tradem e the property of thelr respective owners.
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6. If the Microsoft. NET Framwork 4.0 is not installed, following dialog window
appears.

Click <Install>.
applicomIO - InstallShield Wizard

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

Status  Requirement
Pending Microsoft .MET Framework 4.0 Full

I[ Install ]“ Cancel ]

7. The applicomlO Console application installer starts up and the [Welcome to the
InstallShield Wizard for applicomIQO] dialog box appears
Click <Next>.

- — - — ™y
14 applicomiQ - InstallShield Wizard [

Welcome to the InstallShield Wizard for
applicomI0

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

(%

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

———— = — B
2] applicomiO - InstallShield Wizard =5
License Agreement
Flease read the following license agreement carefully. o
Software License Agreement -

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

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

Installshield

RC620 Option Fieldbus 1/0 Rev.8
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9. The [Customer Information] dialog box appears. Register the user information.

Type in the user name (Name:) and company name (Qompany:).

‘ﬁ! applicomlO - InstallShield Wizard

Customer Information

Please enter your information.

User Mame: /A'/\

‘ L

QOrganization:

| K
InstallShield

[<ea |

Mext =

] [ Cancel

10. The [Destination Folder] dialog box appears.

Specify the installation folder for the applicomlO console application.

The default specifies here:

C:\Program Files(x86)\BoadCommunications\applicomlO\4.1
If you agree to the default installation folder, click <Next>.

‘_’@ applicomlO - InstallShield Wizard
Destination Folder

Click Next to instal to this folder, or dick Change to install to a
different folder,

Install applicomIO to:
C:\Program Files {x86)BradCommunications\applicomIO}3.2}

Installshield

=3

,%l\é Next =

(| [ Cancel ]

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

Click <Install>.

‘@ applicomlO - InstallShield Wizard

===

Ready to Install the Program

The wizard is ready to begin installation,
Click Install to begin the installation.

exit the wizard.

Installshield

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

|| Instal

H| I Cancel ]
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12. Installation of applicomlO Console application starts.
After the installation completes, the [InstallShield Wizard Completed] dialog box
appears.
Click<Finish>.

kbl -
12 applicomlO - InstallShield Wizard ()

InstallShield Wizard Completed

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

<6 Cencel
L

13. The message prompting you to reboot your PC appears.
Select “Yes” and reboot the PC.

~
4l applicomlO Installer Information Lﬁ

changes made to applicomIO to take effect. Click Yes

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

h

14. Refer to the next section Board Installation and install the PROFIBUS-DP master
board.
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Board Installation

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

/N

WARNING

or connecting/disconnecting any cables.

Working with the power ON is

extremely hazardous and may result in electrical shock and/or malfunction of

equipment.

62

1. Configure the board address jumper (JP1) on PROFIBUS-DP master board.
You can install one Fieldbus master board in the RC620 robot controller.
The board number should be “1”.

Refer to the following table for JP1 configuration.

PCI-DPIO
Short Socket
Board No. co C1 c2
1 0: Short 0: Short 0: Short
PCU-D2PIO
Switch
Board No. co C1 c2
1 OFF OFF OFF

2. Follow the instruction below and insert the board to the general purpose slot.

2-1 Remove ten screws (+) on the top face of RC620 controller.
Remove the top plate.

Back
o O O

<)

D RC620 Top

©

) QFtQ @

2-2  Remove two screws (+) inside of the RC620 controller.

Back
!

| | Corol ol alal

i

o

< |

9

(2)-3

RC620 Top

2 o o
el | ‘ H

Front

Insert the Fieldbus master board into the general purpose slot on the far right
(recommended).

2-3
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2-4  Put two screws removed in the step 2-2 back and secure them.

2-5 Put the top plate back and secure it with ten screws.
3. Connect the board with the Fieldbus.

4. Start up the controller.

5. The PROFIBUS-DP master board is detected and the [Found New hardware Wizard]
dialog box appears.
Select <No, not this time> and click <Next>.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
windows will search for curent and updated software by

lnoking on your computer, on the hardware installation CD, or on
the Windows Lpdate 'web site with your permiszion].

Besd our privacy policy

CanWindows connect to \Windows Update to search for
software?

(O es, this time only
d every time | connect a device

Cancel

6. The following dialog box appears.
Confirm that the detected hardware is “applicomlO PCI Board 32K”.

Found New Hardware Wizard

(6)
his wizard helps you install software far
applicoml 0 PCl Board 32K

Z'\-) If your hardware came with an installation CD
2B or floppy disk. insert it now.

(7)

hat do pou want the wizard to do?

software automatically [Recommendedt
() Install from a list ar specific location [Advanced)

(8
Click Mext to comtian/\

[ < Back “ Mext > “[ Cancel I

7. Select <Install the software automatically (Recommended)>.
8. Click <Next>.
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9. The following dialog box appears.
Necessary software is automatically installed.

Found New Hardware Wizard
Please wait while the wizard installs the software. .. .

applicoml 0 PCl Board 32K

=/ 7

Setting a system restore point and backing up old files in
case pour system needs to be restared in the future.

10. When the installation is completed, the [Complating the Found New Hardware
Wizard] dialog box appears.
Click <Finish>,

Found New Har,dware Wizard
Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

applicoml0 PCl Board 32K

Click. Finish to close the wizard,

11. Start the <applicomlO Console> application.

& applicoml0 2.4 E] [E| g|
;{;

File Edit VWiew Favorites Tools  Help

<) _/, ? 7 ! Search Falders Elv
Address |[23) Dr\Documents and Settingsiall Users\DesktopapplicomIo 2. b Go
A Z E

) - - Console
File and Folder Tasks . * /‘] Tools Shiorteut]
ZKE
(9 Make a new Foldsr
&8 Publish this Falder to = Help Initialization
_ | Shorteut Sharkout
rona ZKE ZKB
~ CQuick Skart with applicomIC 'UE ‘Wersion Information
solution Shorkcut
A Shortcut ZKE

the Web
ted share this Folder

Other Places

i
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12. The [Add New Board] dialog box appears. Add the PROFIBUS-DP master board.

Click <Add Board>.

a_ applicomIOR console

File  Description Tools 7

EI?Z p= =R

| (e al
FrRE=mion (CONFIGOT)

% Boards configuration

DDE server parameters (PGDDEY
- p® DiServer parameters

" ® OPG server parameters

=T

| &3 ot available. |

. The [Add New Board] dialog box appears.
Confirm that “PCI-DP10” is displayed in [Board to Add]-[Board Type] and click
<OK>.

PCI-DPIO

Add New Board ‘?”?l
Board 1 I
~Board to ~Infor mations
| Board Type : PGI-DPIO | A PCI-DPIC board correctly detectsd.
Description 1 Protibus channel 12 Mb

Press Ok to add this one in wour configuration.

~PC104/13A Board Parameters

DPRAM Base Address -
Diagnostic and Manual Configuration 3 I /\-/‘

S \
R e

PCU-D2PIO

Board 1;
EBoa Informations
Board Ty PCU-DPZIO A PCU-DP2I0 board comectly detected

Descri :
escription 1 Profibus channel 12 Mb Press Ok to add this one in your configuration.

PC104/15A Board Parameters
DPRAM Base Address D4000

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

....Diagnostic and Manual Configuration.»..j

/A

\)| of || Coeel || Heb |

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

Add New Board

Board 1: |
~Boardto Add————————————————— ~Informations
Board Type : ABSENT ::r Mo board 1 was detected

Description " "
g Fress the " Diaenostic and Manual Configuration” button to have mare
information or ta manually configure this one

- PC104/154 Board Parameters

DPRAM Bage Address 04000 hd I

(T AEREENE BHd MARTAT CoRfElraticn |

0K Cancel Help
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14. When you finish adding the PROFIBUS-DP master board to the applicomlO
Console application, reboot the controller.

14-1 Close the applicomlO Console application.
When closing the applicomlO Console application, the following message
box appears. Click <Yes>.
applicom|0® Console E|

9 _
Save modificagiqns ?
& ' '
Mo Cancel

14-2 The following dialog appears. Click <OK>.

applicomIOR Console &l

-
\l’) You have to restart the PC in order to wour new configuration takes effect on the applicomIOy driver.

14-3 Reboot the Windows.

15. After the controller is rebooted, refer to the next section Master Mode and continue
the step.
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Master Mode
1. Ensure that the board is connected to the fieldbus.
2. Start the applicomlO Console application.

& applicoml0 2.4

5](=)

File Edit Wiew Favorites Tools Help :;'
1 ) ®) -
€ J lﬁ 7 Search 0= Folders
Address | Di\Documents and Settingsiall UsersiDesktop!applicomIo 24 i~ | Go

A~ ~
; ~ — e \A Console
File and Folder Tasks ,J Tools Shorkcut
|

2KB
7 Make a new folder

€8 Publish this folder to = Help Initialization
the Web Shortout Shortout
ted share this Folder b e < KB 2KE
= Quick Start with applicomIC VE Wersion Information
solution Shortout
Adobe SHOFECUE 2 KE

3. The [applicomlOR console] dialog box appears. Register the device information
(GSD file) that is necessary for the network setup.

:a:applicumIOR console E]E]

File  Description Library Metwork Protocol Toolz Itemz 7

8 o=l oo 2l d| BlE| = %l

=1 # PROFIBUS Master - Station: 000 - 9.6 kbit/s

- ﬂ [More] Local DP Slave

Other Places

.

- Dezcription (CONFIGO1)
= Boards configuration (4)
E@ Board 1 PCLDPH

= @ Equipment Available
+ ﬂ applicom international

+ ﬂ Brad Harrizon
+ a SEIKO E PORATION B
w8 85T @)

| @ Equipment Library |m Network Detection

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

B Output Message View

Ready Configured boards state : )

>

| <

[EA 2

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

The [Seelct configuration files] dialog box appears. Specify the GSD file that is
supplied from the device manufacturer. Click <Open>.

PCI-DPIO

Select configuration files @

Lok jn ‘Li) E quipment Library j ok B3~

[CIETHERMET _IP_EDS

|CiEthernetIPxml

[C3Mulki_Messaging_Ethernet

ICProfibus

(CProfibus_gsd

[CProfibus_Slave >
[ [

<
File: name: Dpen |
(I T PR OFBLIS [".gs 7] Cancel

N o o A
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PCU-D2PIO

7-(1) The [GSD Management] dialog box appears. Register the GSD file that is
supplied from the device manufactuerer in the controller. Click <Next>.

GSD

This Wizard allows you to add GSD files

7-(2) 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 Filefs) : (7)'2

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

Directory or File Name :

| E:\Fieldbus_for RC7.0N\PROFIBUS

e GSD files usable in the configuration conscle must be registered in the devices library.
elect the location of the file(s) to insert and click on MNext button

(7)-4
!

| <Back | Net> ||| Canced | [ Hep

7-(3) Click <Browse>.
7-(4) Click <Next>.
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7-(5) The following dialog box appears. Confirm the retrieved device information.

File Name Status Device Name Revision Manufac

€ EPSBODSE osd Repiaced  EPSON RCS0 PROFIBUS-DP Slave  Ver20  SEIKOE
€3 EPSNDEDG gsd Replaced  EPSON RC700 PROFIBUS-DP Slave  Ver 10 SEIKD E

< >

Fameﬁ of "Renamed" files can be modffied by pressing F2 key. Click then

n Mext button to perform actions describegan the status column View Selected File
<

| <Back | Ned> || Cancd | | Heb |

7-(6) Click <Next>.

7-(7) The following dialog box appears. Click <Finish> to complete the GSD file
registration.

GSD

Click on Finish to add the GSD.

RC620 Option Fieldbus 1/0 Rev.8 69



2. Installation

8. Configure the PROFIBUS-DP master.
Select [Description]-[Properties] from the applicomlOR console menu.

a applicomIOR console

File

Deszcription  Library  Metwork  Protocol  Toole  Tems 7

E B9 Add Board Ins J EI_I ﬂ E

B
ay| 2 Oopy

= s PROFIBUS Master - Station 000 - 9.5 kbit/s
CHrkG [Mone] Local DP Slave

| %

;:§ DDE server parameters (PGDDE.
::Q DAServer parameters
(4 .

|

28| B|=(s| =3
9. The [Channel Properties] dialog box appears.
Selecct “Profibus, Master/Slave” and click <OK>.

Channel Properties

(X
frvailable Protocols

| FProtocol

A\
| Manufacturer /\/ \
4

Frofibus-DF

ols Cancel |

10. Select [Protocol]-[Properties] from the applicomIOR console menu.
PCI-DPIO

a applicomIOR console

File Description Library  Network | Protocol Tooks  Items %

| 5| »=lo|[nfo 2 — pTE——

[ datal DP Slave

Description (COMFIGOT) D& Disgrostic..
Boards configuration
=-E8 Board 1:  PCI-DPIO

i= Option..

71 Protocal (Profibus): Profibus, Master/Slave
9 DDE server parameters (PGDDE) =
::Q DAServer parameters

LS .

B
PCU-D2PIO

£l applicomlO® console = =
File Description Library MNetwork | Protocel Tools ltems 7

L & % ®E0 OE Colpse/bpand |2 = 22
= B Duplicate Ctrl+D

‘ibus, Master -Station: 001 - 9.6 kbits/s
BmE 2R Q & Delete Dl [None] Local DP Slave

~

9--& Description (Config01)
E| Boards configuration

Import ltem(s)
. 58 Board1: PCU-DP2I0

ﬁ:? Protocol (Profibus): | 2 : E =

¥ OPC server parameters

Export ltem(s)

4. Start Console Diagnostic Deypraie

M. Stop Console Diagnostic

i= Options...

88 B+s
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11. The [Profibus Master] dialog box appears.

Set Baud Rate for the PROFIBU-DP network, the master address (Master Profibus
Address), and Number of Repeaters in the network.

PCI-DPIO
Profibus Master g|
General Configuration ] Advanced Configuration }
Baud Rate :
Master Profibus Address (0-128): 000 -
Highest Station Address (HS&:2-126) : 126 -
Mumber of Repeaters {01-3 il =
Help ‘ QK Cancel ‘
PCU-D2PIO

Profibus, Master -Station: 001 - 9.6 kbits/s “

General Corfiguration | TTR Configuration

Name Value  Unit
Ll Baud Rate 96 kbits/s

= TS : Profibus Address of this Station 1
= HSA : Highest Station Address 126

Parameter
Deseription :  [Profibus transmission speed of the applicom master. This must
be idertical to the equipment speed. The baud rate range

depends on the profile {DF or un@d board type

[ ok ||| cancel Help

When the master setting is complted, click <OK>.
12. Select the [Network Detectionta] tab.

a applicomIOR console

File  Description Library Metwork  Protocol Tools Items 2

dl s »=lo|no el 3| 8@ E| ¥

=l # PROFIBUS Master - Station: 000 - 95 kbit/s

% [Mane] Local DP Slave

Description (CONFIGOT) ~
= Boards configuration
= B8 Board 11 PCI-DPID

[

A Pratocal (Profibus®: Profibus, Master/Slave
ooy
[

(13 server parameters (PCDDE}
Bl 2l =[%] »

SErver parameters
Read Metwork Configuration
Loading deszcription files complete

a E quiprnent Library

S
Loading configuration files.. =
Loading configuration files complete ~
B Output Message View
| (B} TeaiARSID 1 D008 Configured boards state f
—

13. Clcik the <Read Network Configuration> icon.
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14. The following message box appears. Click <Yes>.

applicomlO® console

15. The [Network Detection] dialog box appears and starts loading the device

information on the Fieldbus.

Network Detection

—

?

3 devices detected

16%

| Cancel I

17.

a applicomIOR console

File Description Library MNetwork Protocol Tools Items %
dl & »=9 [0S 2| 4| 8= =l
e =] ﬂ PROFIBUS Mazter - Station: 000 - 94 kblt)”s

iy ﬂ [Mone] Local DP Slave

= Description (COMFIGOT)

S
= g Boards configuration 7
~-E% Board 1:  PCI-DPIO
Wi Frotocol (Profibus): Profibus, b
% DDE zerver parameters (PGDDE) —
2 DAServer parameters
= .

ol

Hetwark Detection L/
&} Station 4 I 0061 A

&, Station 5 Id 061D
&, Station 99 Id 0:0056

53 Equipmert Library W Metwork Detection

Select a device you want to scan.

aAl applicomIOR console

File Description Library Metwork Protocol Toolz Iems 7
H 5| =205 2 g a5 =] ¥
= |C A PROFIBUS Master - Station: 000 - 9.6 kbit/s

% [Mone] Local DP Slave

- Dezcription (SONFIG0T) ~
Boards configuration
- i Eloan:H PGI-DPID

A" Protagal (Profibus) Profibus, Master/Slave
i DDE er ameters (PCODE! —
.Q DAS ame Brs ’
CAp b

lr: /a7

&
& Station 90 14 00058

) Equipment Library W Metwork, D etection

Scanning network..

~
Scanning network complete =
b
O Output Message View
Ready Configured boards state : 1 =

18. Click the <Insert in Configuration> icon.
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19. The following dialog box appears. The dialog displays the device name.

Click <OK>.

[004] - TPD-8CO-B18-02

General Configuration ] GSD Infor Parameters | Modules Configuration |
Identification

X

Equipment :
[v Link [v HActive
Station : -
Farameters
Watchdoz Control (0-255) : |50— » 100 ms
Data Format Big Endian (Motorolal
Description

Help | QK | _;ncel |

When the system cannot identify the device you want to use (its GSD file is not
registered), the following dialog box will appear.
Station :5 I :0x061 D 3

Files Chaice }

Mo description file can be aszociated with the equipment !
Select generic file to use the device.

Device Name | File Name

Help | o] 4 Gancel ‘

In this case, get the EDS file from the device manufacturers and register it by
following the step 3 through 6. After that, follow the steps 12 and 13.

RC620 Option Fieldbus 1/0 Rev.8
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20.

NOTE

74

File Description Library Metwork  Protocol Toole Items 2

Configuration Manager..

a(@| =] %

Select [File]-[Download in Flash] from the applicomlOR console menu. Register
the configuration to the Fieldbus master board.

Al applicomIOR console

EEX]

Z } A
Download in Flash 5

s}k Profibus, Master/Slave
(PCDDE}

Erase Flash Memaries

Export
Import

Preferences

Exit

| s (e (- 1 [ e )

2/ 8 e
H save Ctr+s =l 7 PROFIBUS Magter - Station: 000 - 9.6 kbit/s

& List and Print..
® Boardfs) hitialization

© B [04] Statiors 004 TPD-8C0-E18-02
+ B [05] Statior: 005 TPD-800-E18-02
[Mone] Local DP Slave

board.

Make sure that the flash memory of the Fieldbus master board stores the
configuration; otherwise, the Fieldbus master board cannot correctly function.

Also, you cannot control it from EPSON RC+6.0.

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

to green.

Al applicomIOR console

File  Description Library Metwork Protocol Toaolz Items 7

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

B

p|m| B2 &|
= Description {GONFIGO) ~
= Boards configuration
= B® Board 11 PCIDPID
A" Protocal (Profibus® Profibus, Master/Slave
ﬁ DDE server parameters (PCDDE)
g DaServer parameters e

W B =8
—_ﬁ Metwork, Detection

&) Station 4 Id :0x061 4
f5tation 5 Id :0x0610
& Station 00 Id 0=0C5E

H &8 pl=o|mo el | 8 268 = %

=1~ #) PROFIBUS Master - Station: 000 - 9.6 kbit/s

=+ [004] Station: 004 TPD-8C0-E18-02

+ E [005] Station: 005 TPD-80C-E18-02
[Mone]l Local DP Slave

a E quipment Library M Metwork Detection

Add Device Group : TOPICT-B ~
Configuration file for DAServer created.
A\ =
B Output Messags Yiew L/
Ready | Configured boards state i‘ 1a

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

22. Close the applicomlO console application.
23. Refer to the section EPSON RC+6.0 configuration and continue the step.
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EPSON RC+6.0 configuration
To use the Fieldbus master board, the RC620 option setting and Fieldbus master setting
should be enabled.

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

2. Refer to the EPSON RC+ Users Guide: 18. Installing Controller Options and enable
the Fieldbus Master option.

3. The following message dialog appears.
EPSONRC+ 6.0 X

Option was successfully enabled.

Click <OK> and reboot the EPSON RC+6.0.
After the EPSON RC+6.0 is started, the option setting is enabled.

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

I System Configuration

Startup Fieldbus M aster General

SPEL Controller Board

Cloze

Drrive Urits
Fobats
= Ig)u;? / Outputs . Tupe: Noe =
Fieldbus Slave LUpdate 10 7
Remate Control Interval
R5232
TCR /P
Conveyar Encoders
Security
ision

ms

Total Input Bytes: 1}

Total Output Bytes: 0

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

6. Set the following items:
[Type:] PROFIBUS-DP
[Update Interval:] Update cycle for the PROFIBUS-DP master 1/0

I System Configuration E|E|

Startup Fieldbus Master General

SPEL Controller Board

Drive Units
Fiobots Lpply
= Inputs ¢ Outputs ]

(=) Fieldbus Master |l|’lpe' Restore

General

Figldbus Slave %
Fiemaote Contral
R5232
TCP /P

Conveyor Encoders

Security
Wision

Close

Update
Interval:

10 V| ms |

Total Input Bytes: 1]

Total Output Bytes: 0

7. Click <Apply>.
Confirm that the following is displayed.

Total Input Bytes : Number of inputs the master controls (Bytes)
Total Output Bytes : Number of outputs the master controls (Bytes)
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8. Click <Close>. The following dialog box appears.
SPEL " control part of the RC620 robot controller automatically starts rebooting.

EPSON RC+ 6.0

Restarting SPEL Contraller

9. Select [Setup]-[System Configuration] and display the [System Configuration]
dialog box.
I System Configuration
Statup Inputs # Outputs
SPEL Controller Board
Drive: Urits
10
HOthS — ( ) Installed Inputs Outputs
(=8 [nputs / Outputs — : - :
Fieldbus Master <;/ H——
Remate Contral Extended Board 1 es 64-95 64 - 595
R5232 Extended Board 2 Mo
TCP /1P Extended Board 3 Mo
Corveyar Encoders Extended Board 4 Mo
Security Fieldbus Slave No (]_]_)
Wigion Fieldbus Mazter Tes 1024 -1031 1024 - 1031

10. Select [Inputs / Outputs].

11. Confirm that the following are displayed in “Fieldbus Master”.
Installed :Yes
Inputs : 1024 — (1024 + Number of inputs the master controls (Bits) )
Outputs  : 1024 — (1024 + Number of outputs the master controls (Bits) )

12. Select [Fieldbus Master]-[General].

I System Configuration

Figldbus Master General

SPEL Controller Board
Drrive Uit
Fobots
= Imputs / Outputs
Ep F\e\dbuspMaslar Type: PROFIEUS-DP bt
Slaves Update
7 Interval: 10 | m=

Fiemote Caontrol

?553}’2”3 (12) Total Input Bytes: 1 @ (13)

Corweyar Encoders
Security
Wision

Total Output Bytes: 1

13. Confirm that the following are displayed.
Total Input Bytes  : Number of inputs the master controls (Bytes)
Total Output Bytes : Number of outputs the master controls (Bytes)
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14. Select [Fieldbus Master]-[Slave].

D System Configuration

Fieldbus M aster 51
Starlup ieldbus Master Slaves
SPEL Controller Board
Drive Units
Fobaotz

D Input Biytes Output Bytes Spel Inputs
= Inputs ¢ Dutputs E g E ¢ 10241021

[=)- Fieldbus Master

General

Remate Contral 7 (15)

RSZ32

TCR AR (14)
Conveyar Encoders

Security
Wision

I System Configuration

Startup Fieldbuz Master Slaves
Cloze
SPEL Controller Board

Drive Units
Robats
= Inputs ¢ Outputs
= Fieldbus Master

General

Slaves
Femote Control (15)
R5232

TCRAR
Conveyor Encoders

Security

Wigian

e Output Bytes Spel Inputs

Spel Dutputs
L0 | 24-1103

10 6l

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

ID : Fieldbus station 1D of slave

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

Appearance

ONLINE LED : Online status display
OFFLINE LED: Offline status display

o

Z

c

Z

8 «——Status Displ LEDC——— > O
i s by O ERROR LED : Error status display

Zzg‘_Address Configure Switch (x1)

"< Address Configure Switch (x10)
= < Terminator Switch

| <—PROFIBUS-DP Connector

The LED shows the board status.
For details, refer to the section LED
Description.

S E @ I@ENREEL

The Fieldbus slave board is configured as follows at shipment.

Board Appearance Configuration
CN3 DSW2 DSW1 JMP1
SW8 Mo -
e N SW7| EELE~ IRQ15[0 O] JP5
oo Sw4 IOmlvg Swe o g [RQLIO OlJP4 o
2  sw3 mmEe® Sws EEEwn|/( RQL00 0|JP3 F
celw  SW2_MOmn|S  sw4 mrm<|S  IRQ7 |0 o|JP2 &
° . swiimm~™ sw3 mm~"— IRQS [0 0|JP1
o SW2|_ Il 12
SW1 O —
All Open All ON Fixed as above All Open
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Specifications
ltem Specification
Name PROFIBUS-DP slave board
Code R12B040707
Connection Method Hybrid

(token passing procedure and master-slave communication)

Baud Rates (bps)

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

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

Cable 2-wire cable dedicated to PROFIBUS (2 wires for signal)
Modes Slave
Interface 1 PROFIBUS-DP port (EN 50170)
Output .
. Maximum 150 mA
Current Capacity

Max. Input Data Size

256 bits (32 bytes)

Max. Output Data Size | 256 bits (32 bytes)

LED Description

LED status represents the status of the fieldbus board.

Data exchangeable

LED status ONLINE GRN OFFLINE RED ERROR RED
OFF Offline Online Normal operation
Online Offline
ON

Data unexchangeable

Initialization error

1 Hz blinking |- - . . . .
g (Mismatch with network configuration)
Initialization error
2 Hz blinking |- — . .
g (Mismatch with user parameter)
s Initialization error
4 Hz blinking |- -

(Module initialization error)

RC620 Option Fieldbus 1/0 Rev.8
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Configure switch configuration

/N

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

WARNING equipment.
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.

NOTE  Generally, a node address from 0 to 125 is available for the PROFIBUS-DP device.
C However, this Controller supports node addresses from 0 to 99.
Generally, node addresses are | _Node address _Device Name
recommended to be configured 0 Service unit such as PG/PC
h in the tabl 1 Operation panel such as HMI
as shown In-the table. 2 Master station
3-99 (-125) DP slave station
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
2 NC
3 B line
4 RTS
5 GND BUS
6 +5V BUS
7 NC
8 Aline
9 NC
NOTE Prepare the cable for PROFIBUS-DP sold in the market as a communication cable.

80

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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Board Installation

[\

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.

Follow the instruction below and insert the board into the dedicated slot of the controller.

1. Remove two screws (+) on the back side of the RC620 robot controller.
RC620 Back

Top
O 1 R
D
i
g oL Jeer—o Plate
> NI T WE 3. ket o o]
Bottom

2. Remove the plate.
3. Insert the board into the slot along the guide.

4. Put the plate removed in the step 2 back and secure it with two screws.

Confirmation with EPSON RC+ 6.0

When a PROFIBUS-DP slave board is installed to the controller, it is recognized
automatically. Confirm whether EPSON RC+ 6.0 has recognized the PROFIBUS-DP
board using the following procedure.

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

box.
U System Configuration E]g]
& Startup Inputs / Outputs

i SPEL Contraller Board
- Drive Units

Jputs / Dutputs
= Figldbus Slave
General

Tupe
Standard

Installed InpLits Outputs

Extended Board 1 :

Yes  B4-95

B4-95
% Bemote Cartral (2) Extended Board 2 Mo
& R5232 Extended Board 3 Mo
w-TCP AP Extended Board 4 Mo
Conveyor Encoders Fieldbus Slave ‘res 512- 767 512- 767 ]

#- Security
- Wizion

Fieldbus b aster

BN

Cloze

2. Select [Inputs / Outputs].

3. Make sure that the following are displayed in “Fieldbus Slave”.

Installed :Yes
Inputs :512-767 (default setting)
Outputs  :512-767 (default setting)
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82

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

L System Configuration

Fieldbus 1/0 Slave

Startup

SPEL Controller Board
Drive Units

Fiobiots

Fieldbus Type: PROFIBUS-DP

(= Inputs / Outputs

Fieldbus Slave ID: 1

Input Bytes: 32 v
TCR/IP (4) Output Bytes: 32 w
Cornveyar Encoders
Security

5. Make sure that the following are displayed.

Fieldbus Type : PROFIBUS-DP

Fieldbus Slave ID : (Displays the configure switch node address)
Input Bytes : 32 (default setting)

Output Bytes : 32 (default setting)

6. Click <Close>.

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

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

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

L System Configuration E\[gl
Startup Fieldbus [/0 Slave
SPEL Contraller Board
Drrive Units
Raobots

Fieldbus Type: FROFIEUS-DP

(=) Inputs / Outputs
Fieldbug Slave ID: 1

ﬁ Input Bptes: 32 v
R5232 7

TCR /1P Output Byptes: 32 v
Conveyor Encoders

Security

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

I System Configuration

Startup Fieldbuz [0 Slave
SPEL Controller Board
Drive Units
Rabots Fieidbus Tyne:  PROFIELIS-DF
= Inputs / Outputs
{21 Fieldbus Slave Fieldbus Slave ID: 1
General
Remate Contral Input Butes: 20 he
3
Conveyor Encoders
Security
Wision

4. Click <Apply>.

5. Click <Close> and the following dialog box appears.
SPEL* control part of RC620 robot controller automatically starts rebooting.

EPSON RC+ 6.0

Restarting SPEL Controller

Cloze

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

I System Configuration

Irputs / Dutput;
SPEL Controller Board

Drrive Units
=

Inputs Outputs

T 0 Installed
Inputs / Outputs e |
E Standard

= Fieldbus Slave H
Geheral Extended Board 1

Fiemate Contral Extended Board 2 Mo
RS5232 Extended Board 3 MNa
= TCP /P stended Board 4 Mo

Conveyar Encoders I Fieldbus Slave Yes B12-8A B12-B71
Security 1eldbus Taster o
Wisioh

7. Select [Inputs / Outputs].

8. Make sure that the following 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

&

84

device.

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

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

Output : 20 Byte
4 Byte Out
16 Byte In :r Input : 20 Byte

4 Byte In

[099] - EPSOMN|RC620 PROFIBUS-DP Slave X
General Configuration ] GSD Information  Modules Configuration ]
Informations
Input Size [0-32) : Bytes Maodule Gount (1-43
Output Size §0-320 : Bytes
Data Size (1-64) : Bytes
frvailable Modulets? | Input | Output | Configuration [~
Y03 Bytes I 3 i 12
Gl
U5 Bytes In 5 i 14
U6 Bytez 6 0 15 v
GConfigured Module(s) | Input | Output | Gonfiguration | Remove
#4216 Bytes Out i 16 2F -
¥24 Bytes Out i 4 23 Move Up
216 Bytes In 1% 0 1F
44 Bytes Iy 4 0 13 i3 [T
Help | 0K | Gancel |
16 Byte Out

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 in the Installer DVD that is attached to the Robot Controller.

\EpsonRC60\Fieldbus\Profibus
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2.3 EtherNet/IP

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.

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

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

Turn ON the nodes.

Install the EtherNet/IP board in the controller.
When installing the EtherNet/IP master board (Code: R12B040720),
refer to 2.3.3 EtherNet/IP Master Board Installation.

When installing the EtherNet/IP slave board (Code: R12B040719),
refer to 2.3.4 EtherNet/IP Slave Board Installation.

Operate the EtherNet/IP network.

2.3.2 EtherNet/IP Network Construction

Network Configuration

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

Network inside
the factory, etc

Node

Waterproof
Ethernet switch Ethernet switch Ethernet switch

oo
oo

ZEREN
no

Node]]

Waterproof Waterproof
slave slave

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/)
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Wiring

Wirings should be conformed to EtherNet/IP connection protocol.

NOTE

performance.

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 causes communication errors and may not offer the proper

2.3.3 EtherNet/IP Master Board Installation

Appeance

Part names and functions of the EtherNet/IP Master Board is shown in the following figure.
For details of the status display LEDs, refer to 4. Troubleshooting in this manual.

PCU-ETHIO

4-pin Terminal
Watchdog Port
©<_(Do not use this port.) >

cod____ LED@Q JPL [ ]
(Not in use)
< D-Sub 9 pin ——>
(Not in use) JP1
o [][o][o
C1(<€—Status Display LED (2) —> s |'elie!
1lojolo
D<— EtherNetl/P Connector —> cocic2

Jumper Pin for Board Address

Specifications
ltem Specification

Part Number EtherNet/IPMaster Board
Mode applicom PCU-ETHIO-EI
Baud Rates Master
Interface 10, 100 Mbps
Maximum Node EtherNet/IP 1 port
Connection Type 127

Explicit message

Cyclic, Change of State

connection

EDS support Yes

Part Number 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.

86
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Modes

EtherNet/IP master board 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 in this chapter.
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Software Installation
Before installing EtherNet/IP master board in your controller, you must install the
applicomlO Console application and drivers according to the type of board you are using.
1. Start the controller.

2. Run the following file from the install folder in the controller to start the
installation.
C:\Install\FieldBus\Install\applicomlO\Disk1\Setup.EXE

3. The following dialog box appears. Select the desired language for the installer.

BradCommunications”™

Francais

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

BradCommunications”

|Summary

What's New?

%1 ‘ Product Installation

Internet Site

Browse Contents
Contact us

Acrobat Reader

radCommunications i » radsmarkc of Molex Incorporated: All o
products or trade k the Fth : V(J
‘Em Copyright © 2508 Meles u ghts .-ed (W]

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

BradCommunications™

\appllcomIO

1 Installation

QuickStart Documentation

Documentation -

ro
&

BradCommunications is 2 a 21
products or trademarl n
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BradCommunications”

|Installation

Framework .Net 2.0

Framework Net version 2.0 or higher is mandatory to use PROFINET diagnostic and
applicomIO® moniter taols

% | k- applicomIO o Windows 2000, Windows XP, Windows 2003 Server

For the other available platforms (Windows NT 4.0, XP Embedded, VenturCom RTX,
VxWorks, QNX, Linux, Dos), please contact Woodhead sales offices

BradCommunications is a trademark of Molex Incorperated. All other

products or rademarks are the proparty of their respactive ouners.
‘m_ Copyright © 2008 Molex. All rights reserved

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

.
)

The applicomlO console application starts and the [Welcom to applicomlO 2.4

Setup] dialog box appears.
Click <Next>.

applicomIO 2.4 E'

Yelcome to applicomID 2.4 Setup

This program will install applicomI0 2.4 on
vour computer. It is stronzly recommended
that wou exit all Windows programs before
runnire this Setup program.

The [License Agreement] dialog box appears.

Read the software license agreement and click <Yes>.

applicomID 2 4
License Azreement f L
Flease read the following |icense agresment . ‘
careful ly.

Fress the PAGE DOWN key to see the rest of the agreement.

Software License Agreement ~
Flease review the following terms and conditions careful ly before N
instal lation. By installing this packagze, wou indicate your acceptance
of such terms and conditions.
License and Terms
Yoodhead Software & Electronics (W3E) zrants you a license to:
(i} use the software on a single computer;
~

Do vou accept all the terms of the preceding License Agreement? If wou
choose Mo, the setup will close. To install applicomI0 2.4, wou must

accept this azresment. Q/\

M [ BT ¥es || No

RC620 Option Fieldbus 1/0 Rev.8
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9. The [User Information] dialog box appears. Now register the user information.
Type in the user name (Name:) and company name (Company:).
applicoml0 2.4 b?l

User Information
Enter your rezistration information.

Flease enter wour name and the name of the company for whom vou work.

Company:

2
Name: ’_;‘ |
—
AN

M [ £ Back H Mext > I [ Cance| ]

10. The [Choose Destination Location] dialog box appears.
Specify the installation folder for the applicomlO Console application.
The default specifies here:
C:\Program Files\Woodhead\Direct-Link\applicomlO\2.4
If you agree to the default installation folder, click <Next>.

applicomlI0 2.4

Choose Destination Location
Select folder where Setup will install files.

Setup will install appliconI0 2.4 in the following folder.

To install to this folder, click Mext. To install to a different
folder, click Browse and select another folder.

Destination Folder

Gi¥.. . Woodhead¥Di rect-Link¥éaee | iconl(¥2, 4

M [ <P Het s

[ Cance| ]

11. The [Select Components] dialog box appears.
Install the default components.
Click <Next>.

applicomI0 2. 4

3Select Components
Choose the components Setup will install.

Select the components wou want to install, clear the components you do not
want to install.

[ OFC serve 0k
e Help files 2852 K

Description
"DDE" server installation giving access to appliconlls interfaces in
DDE mode.

Space Required C: 83324 K
Space Available C: 274684

M [ §/\ Next > ||[ Cancel
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12. The [Select protocols] dialog box appears. Check the [EtherNet/IP] checkbox.

applicomIO 2 4 &|

Select protocols

(13) -
Select the protocols with lhe% . The installation of a protocol
requires IMFERATIVELY[\LhB right i .

[ Devicellet
] InterBus-5
[ Prof ibus-DP

v Modbus on Ethernet 404 K
Ethernet d0744°F PROFINET I0 1060 K

| £

Description

- The EtherNet/IP protocol is used to connect EtherMet/IP devices level
2 or level 4 {10 Message) on an Ethernet network.

Space Required [ 124088,
Space fwailable C: 2?439%14)
M [ { Back I ext > Il[ Cance| ]

13. Check the device data file you want to install (EDS for EtherNet/IP).

14. Click <Next>.
15. The [Select options] dialog box appears. Click <Next>.

applicomlID 2.4 &|

Select options

Choose the options Setup will use.

Description

hdd shortouts to
appliconlls software on
your desktop.

Space Required i 0 KB
Space Available C: 0

M ( §k’l\l Next > ]l[ Cancel |

16. The [Start Copying files] dialog box appears. Click <Next>.

applicomID 2.4

Start Copying Files

Review settings before copying files.

Setup has enough information to start copying the program files. If vou
want to review or chanze any settings, click Back., If wou are satisfied
with the settings. click Next to begin copying files.

Current Settings:

Installation directory :
C:¥Program Files¥Woodhead¥D i rect-Link¥app|iconI0¥2.4

Frogram group :
applicoml0 2.4

Installed conponents :

Protocol{s) :
Devicehlst

/\ A
\V
M [ <Back | Hext s ||[ Cancel

RC620 Option Fieldbus 1/0 Rev.8

91



2. Installation

17. The [Setup Status] dialog box appears and the installation of applicomlO Console

application starts.
applicomIO 2.4
Setup Status

appliconl0 2.4 Setup is performing the requested operat ions.

applicomg I0

Ci¥Prozram Files¥Common Files¥applicon®¥AFCIEFR. I

(T )

[applcomlld

T

3]

18. When the installation is completed, the [Setup Complete] dialog box appears.
The message prompts you to reboot your controller. Select “Yes, | want to restart

my computer now”.

applicomIO 2.4

Setup Complete

Setuprkgs finished copving files on vour
o Before you can use the applicoml0s
(wou must restart windows.
(18)

|@s‘(es, I want to restart my computer nowv.:

Mo, T will restart my conputer later.

The console will restart automatically after

reboot
SI

19.
20.

Click <Finish> and reboot the controller.

Start the following file and install the service pack.
C:\Install\FieldBus\Install\Sp\Setup.EXE

No installation is necessary when a service pack is not attached to the controller.

21.

22.
board.

92

After completing the installation of the service pack, shutdown the computer.

Refer to the next section Board Installation to install the EtherNet/IP master
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Board Installation

/N

WARNING

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

1. Configure the board address jumper (JP1) on EtherNet/IP master board.
You can install one Fieldbus master board in the RC620 robot controller.
The board number should be “1”.

Refer to the following table for JP1 configuration.

Short Socket co c1 co

Board No.
1 0: Short 0: Short 0: Short

2. Follow the instruction below and insert the board to the general purpose slot.

2-1  Remove ten screws (+) on the top face of RC620 controller.
Remove the top plate.
Back

o © ©) <)

D RC620 Top C

) @ @ (]

Front
2-2  Remove two screws (+) inside of the RC620 controller.

Back
I
i
RC620 Top
[+ |
[s] [+]
2 2 (o] [+)
o | | =
I
Front

2-3  Insert the fieldbus master board into the general purpose slot on the far
right (recommended).

2-4  Put two screws removed in the step 2-2 back and secure them.

2-5  Put the top plate back and secure it with ten screws.

RC620 Option Fieldbus 1/0 Rev.8
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Connect the board with the Fieldbus.
4. Start up the controller.
5. The EtherNet/IP master board is detected and the [Found New Hardware Wizard]

dialog box appears.

Select <No, not this time> and click <Next>.
Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will search for current and updated software by

looking on your computer, on the hardware installation CD, o on
the Windows Update "Web site [with your permizsion].

Bead our privacy policy

Can'windows connect to 'Wwindows Update to search for
software?

(2 Yes, this time anly
(3 Ves, now and every time | connect a device
®

Click. Mext to canti

Cancel

6. The following dialog box appears.
Confirm that the detected hardware is “applicomlO PCI Boad 32K”.

Found New Hardware Wizard

(6)

[ hiz wizard helps pou install software for:

applicoml 0 PCl Board 32K

Z'\-) If your hardware came with an installation CD
482 or floppy disk, insert it now.

()

hat do pou want the wizard to do?

() Install from a list or specific location [Advanced]
(8)

Click Mext ta cont\an/\

[ < Back “ Mext > I[ Cancel I

7. Select <Install the software automatically (Recommended)>.
8. Click <Next>.

9. The following dialog box appears.
Necessary software is automatically installed.

Found New Hardware Wizard
Please wait while the wizard installs the software. ..

applicoml0 PCI Board 32K

= -

Setting a system restare point and backing up old files in
caze your spstem needs to be restored in the future.

94 RC620 Option Fieldbus 1/0 Rev.8



2. Installation

10. When the installation is completed, the [Complating the Found New Hardware

Wizard] dialog box appears.
Click <Finish>.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

applicoml0 PCl Board 32K

Click Finish to close the wizard

¢Back [ Firish

Cancel

11. Start <applicomlO Console> application.

& applicomID 2.4
File  Edit  View

Favorites  Tools  Help

l.ﬁ pSearch u_ Falders v

address |25 Dv\Documents and Settingstall UsersiDesktoplapplicomIo 24,

File and Folder Tasks

(27 Make a new folder

@ Fublish this Folder to
the Web

ted share this Folder

'~ Help
Shortout
L3 e 2 KE

Other Places

v

-~

2 =
. Taools
|

= Quick Start with applicomIC
solution
Adote| Shorteub

)

Console
Shorteuk
ZKB

=
;2

Initialization
Shortout
ZKB

Wersion Information
Shortout
2KB

12. The [applicomlOR console] dialog box appears. Add the EtherNet/IP master

board.
Click <Add Board>.

a applicomIOR console

File Description Toale 7

al 20| oo 2

[Add Board Mk

B3 Boards configuration
ok DDE server parameters (PCODED
¥ DAServer parameters
B OPC server parameters

B3| 2lsls =l

‘ £ Mot available.

RC620 Option Fieldbus 1/0 Rev.8
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13. 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

Board 1: 1
Board to Infor mations

|Board Type &~ PCL/PGU-ETHID | o # POL/PGL-ETHID board correctly detected.
[n iption :
escripiion 1 EI?S:H%tUCGabnnel Press Ok to add this one in your configuration.

PC104/15A Board Parameters
DFRAM Base fddress © -

Diagnostic and Manual Configuration 3 | Q/\
L—

Corcel | teb

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 Informations
Board Type ABSENT Mo board 1 was detected.
Description :

Press the “Diagnostic and Manual Gonfiguration” buttan to have mare
information or to manually configure this one.

PC104/154 Board Parameters
DFR#&M Baze Address :

8] 8 Cancel Help

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

Ghannel Properties

X

fvailable Protocols

; K | CGancel
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15. The following dialog box appears. Set the IP address for the EtherNet/IP master
board.

TCPRAIP: 000.000.000.000

General ] Advanced ]

Gonfiguration :  |Static x|
Walue Lnit J

! pplicomIDR charnel IP Address 000000000000
ub-Network Mask 256.265.255.000
i Gateway IP Address 000,000.000.000
Ij M5 Server:

i Primary DNS Server fddress 000,000.000.000
i__Secondary DNS Server Address  000.000.000.000
= Domain Name

= Hozt Name

Parameter
Description :

o | | bep |

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)”
“BOOQOTP (obtain from the BOOTP server”

TGP/IP: 000.000.000.000

General l Advanced ]

Gonfiguration :  |Static x|
Name

DHGP 1
1P Address: BOOTF
rT‘ eSS Flazh Memar

i__applicomlDR channel IP Ao T
i Sub-Netwark Mazk 2R5 2R6 255 000

If you select “Static (Fixed IP address)”, enter the values in each item.

16. When you complete adding the DeviceNet master board to the applicomlO
Console application, reboot the controller.

16-1 Close the applicomlO Console application.
When closing the applicomlO Console application, the following message
appears. Click <Yes>.

applicomlO® Console

| Cancel ‘

16-2 The following message appears. Click <OK>.

applicomIOR Gonsole

.
1 ) You have to restart the PO in order to vour new configuration talfes effect on the applicomlCs driver

16-3 Reboot the Windows.

17. After the controller is rebooted, refer to the next section Master Mode and
continue the step.
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Master Mode

1. Ensure that the board is connected to the fieldbus.

2. Start <applicomlO Console> application.

& applicoml0 2.4

File Edit Wew Favorites Tools  Help L

\_’;' J Lﬁ /I__\J Search 0= Folders v

address |[23) DyiDocuments and Settingsiall Users\DeskboplapplicomIc 2,4

A~
. ~ = (= Console
File and Folder Tasks # "' Tools Sharkcut
1 ZKB

(9 Make a new folder
Initialization
Shortout
ZKB

@ Publish this Falder ta ~ Help
the Web shorkcut
ted share this Folder n aote 2 KB

- Quick Start with applicornIo YE Yersion Information
solution Shortout
Adate Shorbcut ZKEB

v

Other Places

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

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

a applicomIOR console

File Description Library Metwork Protocol Tools Items 7

Ll 8| ®=90|[no 2 5| 3lE =] »l

= .8' TCGRAP: 192168.101.110

=l-#) Ethernet: RJ45 #uto 104100 Mb
F] Y,

- B4 Description (CONFIGOT) A
= g Boards configuration (4) A
(6) y erver parameters B
| | | | |Display Devices j

A

= EI Equipment Library
Generic EDS

(5
EtherNet/IP Logg| Slave
= EtherNet/JP ents |
HAudvar ric EDS
B i Hharhlad /T S mmmar ™)

@ E quipment Libramy % Metwork Detection

+-[H° [000] EtherNet/IP Local Slave

B Output Message Yiew

Ready

Configured boards state

4. Select “Protocol”.
5. Select the [Equipment Library] tab.
6. Click the <Add> icon.
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X

EDS Management
a-=, o
This Wizard allows you to add EDS files. L :_-l-’_ \
Cancel | Help

stored.
Select <Add all the EDS from the Directory>.

EDS Management

EtherNet/IP=>

| f+ Add allthe EDS from the Directory | ™ Look in Subfalders

Directary or File Name

|D:\ngram FilesWWoodhead\Direct-Link \applicoml 02, 3\Equipment Libran\DeviceMet_ed

The EDS files usable in the Console are registered in the EDS base. Select the location of the
file(s] and click on Mest button to ingert the EDS files in the bage.

w [

¢ Back | Hext > | Cancel | Help

Select the Location of the EDS File(s]
© Add Filels) QS) ©) l

(%]

9. Click <Browse>,

10. Click <Next>.

RC620 Option Fieldbus 1/0 Rev.8

7. The [EDS Management] dialog box appears. Register the EDS file that is supplied
from the device manufacturer in the controller. Click <Next>.

8. The following dialog box appears. Specify the folder in which the EDS file is
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11. The following dialog box appears. Confirm the retrieved device information.

EtherNet/IP~>

Product Name

-
0 DrivelogisB 725 Revision 101 B
0 Drivelogix5725 Revision 11.1 (11)
€ Diivelogix5725 Revision 8.1

€ 1203 - SCANPort

O 12035M1

€ 1305 5C Diive

O 1305 AL Diive Revision 5.1

@ 1305 AL Diive Revision 7.1

0 1336 FORCE w/ Fiber CHet Adapter
€ 1336 FORCE w/ PLC Adapler

0 1336 FORCE w/ 5td Adapter ~_z
< ]
List of the files added in the bage. Click on Mext to complete thpaddition. Yiew Selected File
12)
< Back Next > Cancel Help |

12. Click <Next>.

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

ED5 Management El

The action is completed.

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

a applicomlOR console
File Description Library Network Protocol Toolz  Items %

| 8| ®=0([nC 2
| BaE| 4

5| alE =] wl

= Description (COMFIGOT)
B, Boards configuration
= BR Board
B rotoco
el server parameters
15 X erver parameters

| >

=

%]

ﬁ Network

@ E quipment Library

% Metwork Detection
Scanning network..

=7 Ethemet RJ45 Auto 104100 Mo
= 8‘ TGRAP: 192168101110

+1-[E° [000] EtherMet/IP Local Slave

Scanning network complete

T Output Message View

Feady

Configured boards state : 1

15. Click the <Read Network Configuration> icon.
16. The following message appears. Click <Yes>.

applicoml0O® console

ardis) is already initialized. Do vou want to reinitialize vour board(s) 7

17. Specify the range of detection. If you do not change the range, click <OK>.

Network Detection

General ]

= Stop IP Address 192168101250

Parameter
Description :

X

Uzed to define the start address for network detection

L.

P T

Cancel |

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

@

4 EtherMet/IP Stations Detected (Total : 4}

92%

Cancel

RC620 Option Fieldbus 1/0 Rev.8
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19. The list of detected devices is displayed in the [Network detection] panel.

a applicomIOR console

File Description Library MNetwork Protocol Tools  Items 7

| 8| »=|ol B 2 4| al=| el

_— | =-# Ethemet RJ45 Auto 104100 Mb
= 8‘ TCRAP: 192168101110
3 J #-E° [000] EtherMat/IP Local Slave
- Description (COMFIGOT)
— B, Boards configuration
= BB Board 11 POL/PCU-ETHID
7 Pratocol (TGFY: EtherMet/IP
b DDE server parameters (PGODE) —
¥ DfiServer parameters
L2 .

|*

|

| =[]

otk

applicomId Ether Net/TP Scanner : 102785101060
[l RSLire: Server : 192168101128

+-F 1794-AENT/ B - 192168101133

[ CIFX REJEIM : 192168.101.134

2 Equipment Library Wil Metwork, Detection

20. Select a device you want to scan.

a applicomIOR console

File  Deccription Library Metwork Protocol Tools Rems 7

Hl 8| »=o|[EE 2l a| BlE el

=17 Ethernet: RJ45 Auto 104100 Mb

= 8‘ TGR/IP: 192168101110
E__ﬁl_l _I_I J +-[E° [000] EtherNet/IP Local Slave

Description {GONFIGO) ~
= Boards configuration 1
= B Board 11 PGI/PGLU-ETHID
' Protocal (TGP EtherMet/IP
of DDE server parameters (PGODEY —

| £

R DAy Syt 21)

| 2| [2]er

Metwork,

B applicomlD EtherMet/TP Scanner :

[ZlRSLinx Server - 192168.101.12

el NER 704-AENT/ B : 1 3
7 M

) Equipment Library Wil Metwork Detection

21. Click the <Insert in Configuration> icon.

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

1794-AENT FLEX IO Ethernet Adapter
General ]Chassis I Connections } Online Parameters ] Module Informations ] Port Configuration ] EDS File I

Equipment Designation

Topic Mame :

MHumber ool - ||— Link. Parameters Active Gonfiguration : I

Comment : ’—%(23) \/s(zz)

Metwork Properties
Mame | Value | Unit |J

= Address Twpe IP
= IP Address 19216810133

Description : |Define address type: IP or host name.

s

3

o] 4 Cancel |

23. Assign the values from 1 to 127 in [Number:].

This number is “Device ID” and required to create a SPEL" program.
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NOTE

24, Click <OK> and complete the registration.

25. Select [File]-[Download in Flash] from the applicomlOR console menu. Register
the configuration to the Fieldbus master board.

a applicomIOR console

File Description Library  Metwork  Protocol Tools Items 2

Configuration Manager.. ﬂ E 8 E E E
H Save Crl+5 =17 Ethernet: RJ45 Auto 10100 Mb

- - 4 TGP/ 192168101110
& List ard Print. +-[F° [000] EtherNet/IP Local Slave
B Boardls f: S A £ [001] 1592168101133 1794-AENT
e )-E

Erase Flas EtherMet/IP

Export R (PCDDES —

Impart » o/

Preferences 3

Exit ‘

]—’E—EUUHEDWU‘EIHEFNEUT Scanner : 192168101.060
RSLinx Server : 192168.101.128

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+6.0.

If you changed the configuration, select [File]-[Download in Flash] from the
applicomlOR console menu and register the configuration to the Fieldbus master
board.

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

a applicomIOR console E”Elrg|
File Description Library Metwork  Protocol Tools Iems 7
Hl g| »=|0|[ED 2| & 2lEl = ¥
= |=-#A Ethernet: R.J45 Auto 10100 Mb
= ,8' TCPRAIP: 192163101110
Hy|w| B9 & w1 [B° [000] Etherbet/IP Local Slave

Description (GONFIGOT) ~ + [001] 192168101133 1794-AENT

= Boards configuration
- B® Board 11 PCL/PCU-ETHIO
A Protocal (TGF): EtherMet/IP
b DDE server parameters (PCODED
% DAServer parameters s

R AL SIS
—_ﬁNetwnrk

applicamID EtherMet /TP Scanner : 192168101060
=

RSLin: Server : 192168101128
El Equipment Library M Network Detection

1794-AENT/A : 19216 133
CIFX RE/EIM : 192.188101.134

Add Device Group : TOPICT-E. A
Configuration file for DAServer created =
B Output Message View \ -
Feady |Cunfigurad boards state ! p s
Now, the Fieldbus master board is ready to operate in the master mode.
27. Close the applicomlO console application.
28. Refer to the section EPSON RC+6.0 configuration and continue the step.
103
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EPSON RC+6.0 configuration

To use the Fieldbus master board, the RC620 option setting and Fieldbus master
setting should be enabled.

1. Select [Setup]-[Option Setting] and display the [Option] dialog box.
2. See EPSON RC+ User’s Guide: 17. Installing Controller Options and enable the
Fieldbus Master option.

3. The following dialog box appears.

EPSON RC- 6.0 3

Option was successfully enabled.

Click <OK> and reboot EPSON RC+6.0.
After EPSON RC+6.0 is started, the option setting is enabled.

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

I Systern Configuration E‘ PE

Startup Fieldbug baster General

SPEL Controller Board

Drive Units
Robots

(=) Inputs / Dutputs
=1 Figldbus Mast Type Mone v

Slaves Update 10
Remote Control Iterval:
?gsaflp Tatal Input Bytes: 1]
Coreeyor Encoders
Security
Wizion

| oms

Total Jutput Bwtes: 0

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

6. Set the following items:
[Type:] EtherNet/IP
[Update Interval:] Update cycle for the EtherNet/IP master 1/0

I System Configuration

Startup Fieldbus Master General

SPEL Controller Board
Drirve Uit

Rahots Apply
(= Inputs / Outputs BT
= Fieldbus Master Lops: SihertieLE s

Hestare

Cloge

General

Slaves % Update 10 B e
Remote Contral Interval:
- R5232
= TCR /P Total Input Bytes: 1}
Corveyor Encoders

Security
Yigion

Total Qutput Bytes: 0

7. Click <Apply>.
Confirm that the following are displayed.
Total Input Bytes : Number of inputs the master controls (Bytes)
Total Output Bytes : Number of outputs the master controls (Bytes)
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8. Click <Close>. The following dialog box appears.
SPEL " control part of the RC620 robot controller automatically starts rebooting.

EPSON RC+ 6.0

Restarting SPEL Controller

Cloze

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

I System Configuration

Inputs ¢ Dutput;
SPEL Controller Board
(10

Drrive Uit

] Type Installed Inputs Outputs
f Standard i
General Extended Board 1 ‘Yes B4 -95 64 -95
Slaves Extended Board 2 Mo
Remate Contral Extended Baoard 3 Mo
AS232 EvendedBoard 4 No (112)
TCR /P Fieldbus Slave Mo A
Conveyor Encoders Fiegldbus Master Tes 1024 -1033 1024 - 1033 |
Security

Yigion

10. Select [Inputs / Outputs].

11. Confirm that the following are displayed in “Fieldbus Master”.
Installed :Yes
Inputs  :1024 — ( 1024 + Number of inputs the master controls (Bits) )
Outputs :1024 — (1024 + Number of outputs the master controls (Bits) )

12. Select [Fieldbus Master]-[General].

L System Configuration

Startup Fieldbus b aster General
SPEL Controller Board
Drive Units
Fiobots
Slaves Update
Fiemote Control 7 Irterval: e
RS232 (12)
TP /P Tatal Input Bytes: 2 <j (13)
Conveyor Encoders
Securty Total Output Bytes: 2
Wizion

13. Confirm that the following are displayed.
Total Input Bytes  : Number of inputs the master controls (Bytes)
Total Output Bytes : Number of outputs the master controls (Bytes)
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14. Select [Fieldbus Master]-[Slave].

I System Configuration

Startup
SPEL Controller Board
Drive Uitz
Fobots
= Inputs ¢ Outputs
= Ficldbus Master

R emote Canfrol

R5232

TCR /P (14)
Conveyor Encoders

Security

Wigion

Fieldbus Master Slaves

D Input Bytes

2 2

Output Bptes

Spel Inputs

10241033

L System Configuration

Startup
SPEL Controller Board
Crive Units
Fiobots
= Inputs / Outputs
[=) Fieldbusz Master
General
Slaves
Fiemate Control
RS232
TCRAIP
Cornveyar Encaders
Security
Yizion

Figldbus b aster Slaves

les Output Bytes

2

Spel Inputs

10241039

Spel Dutputs

10241039

% (15)

Cloze

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

ID : Fieldbus station ID of slave

Input Bytes
Output Bytes
Spel Inputs
Spel Outputs

: 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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2.3.4 EtherNet/IP Slave Board Installation

Appearance

O

§§ < Status Display LED I:>

Dg < Configure Switch

DE‘— EtherNet/IP Connector

MS LED
NS LED

ACT LED

YNTO O s
1v(O (O sN

The LED shows the board status.

:Module status display

:Network status display

LNK LED :Communication packet reception
or transmission status display

: Link status display

For details, refer to the section LED Description.

The Fieldbus slave board is configured as follows at shipment.

RC620 Option Fieldbus 1/0 Rev.8

Board Appearance Configuration
CN3 DSW2 DSW1 JMP1
SW8 o
N SW7| EELE~ IRQ15[C O] JP5
° Sw4 EEE<|5 Swe Eo|g RQILO OlJP4 =
Q2 sw3 EIEe|® Sws ECmw|/( [RQL00 O|JP3
16 Sw2_EmE«~S  Ssw4 mrm<«|=  RQ7 [0 0]JP2 B
- swiimm—|~ sw3 mmme" RQ5 [0 O0|JP1
S SW2|_ Il 12
SW1[CHT —
All Open All ON Fixed as above All Open
Specifications
ltem Specification
Name EtherNet/IP slave board
Code R12B040719
1/0 messaging connection (Cyclic),
Supported Connection Explicit messaging connection
EtherNet/IP communication protocol
Baud Rates 10 M, 100 M (bps)
Transfer Distance Standard Ethernet protocol
Cable Standard Ethernet protocol
Mode Slave
Interface 1 EtherNet/IP port
Max. Input data size 256 bits (32 bytes)
Max. Output data size 256 bits (32 bytes)
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LED Description

LED status MS NS
OFE Power supply OFF Power supply OFF
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 status LNK ACT
. No communication packet
OFF No link . .
reception or transmission
s Communication packet
ON Linking . .
reception or transmission

Configure switch configuration

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

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

WARNING 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+ 6.0).
Wiring
Use a standard Ethernet connector for wiring to the board.
B You can use the general Ethernet hub or Ethernet switch for the EtherNet/IP.
A However, be sure to use a product complying with the industrial standards or
noise resistant Ethernet cable (STP cable). If you use an office use product
CAUTION or UTP cable, it may cause communication errors and may not offer the
proper performance.
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Board Installation

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

WARNING

Follow the instruction below and insert the board into the dedicated slot of the controller.

1. Remove two screws (+) on the back side of the RC620 robot controller.

RC620 Back
Top

L P mm T
O
D

S —"
El ol:loo:h) Plate
S e i e o
Bottom

2. Remove the plate.
3. Insert the board into the slot along the guide.

4. Put the plate removed in the step 2 back and secure it with two screws.

Confirmation and configuration of EPSON RC+ 6.0

When the EtherNet/IP slave board is installed to the controller, it is recognized
automatically. Confirm whether EPSON RC+ 6.0 has recognized the EtherNet/IP
slave board using the following procedure.

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

Inputs & Dutputs

iyl
+- SPEL Cortroller Board
4 Drive Urits
+- Robots
= Type Installed Inputs Outputs
Inputs / Outputs — = — H
= Freidbus Slave% _ Ves . 0.23
General Extended Board 1 Yes B4 -95 E4 - 95
Ethe,Nemp(z) Extended Board 2 Mo
- Femote Control Extended Board 3 Mo
4-R5232 Estended Board 4 Mo
#-TCP /1P | Figldbus Slave Tes 512 - 767 512 - 767 |
Conveyar Encoders Figldbus Master Mo
= Security
- Yision (3)

2. Select [Inputs / Outputs].

3. Make sure that the following 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].

L System Configuration

Startup Fieldbus 1/0 Slave

SPEL Controller Board
Drive Units
Fiobaots

=+ Inputs / Outputs

Fieldbus Type: EtherMet/ P

Input Bytes: 32 w

Output Bytes: 32 w

Fiemate Control

RS232

TCR AR
Conveyor Encoders

Security

Wision

5. Make sure that the following are displayed.
Fieldbus Type :EtherNet/IP
Input Bytes : 32 (default setting)
Output Bytes  :32 (default setting)

6. Click <Close>.
7. Select [Fieldbus Slave]-[EtherNet/IP].

I System Configuration

Startup Ethertet/P

SPEL Contraller Board MAC Address: 00-30-11-03-93-49

Drive Units

Fobots Host Hame: ETHIPOOOO

= Inputs ¢ Outputs D e
(=) Fieldbusz Slave

Cla Primary DNS: 0.00.0

Remate o Secondary DNS: |0.0.0.0

- R5232

TEPHIF' RS Timeaut: secands
Cornveyar Encaders Addiess .

Securty Configuration: ) Static  © DHCP/BOOTR/ARP

Wision |:|

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 Systemn Configuration

Fieldbus 140 5.
SPEL Controller Board

Drivve Urits

Fobats

Inputs / Outputs

= Fieldbus Slave Irput Butes: 32 v
G 3

a
Etherl 7 Output Bytes: 32 w
Remote Control

R5232
TCR/IP
Corweyar Encaders
Security
Wision

Fieldbus Type: EtherMet/P

[

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

SPEL Controller Board
Dirive: Units
Rabots Fieldbus Type:  EtherNet/IP
= Inputs / Outputs
[=)- Fieldbus Slave Input Bytes: 20 hd
General
Etheret/IP Dutput Bytes:
Fiemote Control
RS5232
TCR /P
Conveyor Encoders
Security
Wision

4. Click <Apply>.

5. Click <Close> and the following dialog box appears.
SPEL " control part of the RC620 robot controller automatically starts rebooting.

EPSON RC+ 6.0

Restarting SPEL Cantraller

Cloze
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NOTE

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

dialog box.

I System Configuration F‘§|
Startup Inputs / Outputs
SPEL Controller Board
Drrivve: Units
ficbals = Twpe Installed Outputs
(=8 [rputs / Outputs -

=1 Fieldbus Slave Stz
General Extended Board 1 Yex 64-35
Ether et/ P Extended Board 2 Mo
Remate Contral Extended Board 3 Mo
R5232 Extended Board 4 Mo
TCPAIP Fieldbus Slave Yex 512-671
Conveyor Encoders Figldbus Master Mo
Security
Wision

Select [Inputs / Outputs].

8. Make sure that the following 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 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 aplicomlO Console application.

EPSOMN RC620 EtherNet/IP Slave gl

General Connections ]0n|ine Parameters ] Module Informations } Port Configuration } EDS File ]

Contigured Connections :

Connections Parameters :

|:| Remove

Description

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

E EPSON RCA20 Ether Met/IP Slave Name | Walue | Unit [l
=1 Digcrete Exclusive Owner = Request Packet Interval 10 ms
O Gieneral = Input - T->0
O Check Equipment Identity I-_IEDut Size 20 bytes |
O Configuration Settings = Thput Mods Tafoast
= Thput Twvpe Fixed
= Priarity Scheduled
= Trigger Type Cyelic

= Output — O—>T

= Qutput Size EQ] J bytes
= Output Mods oIt fg Pomn

= Qutput Type Fixed
= Priority Scheduled

Help | o] | Cancel

Electronic Information File (EDS file)

\EpsonRC60\Fieldbus\EtherNet/IP

An EDS file is supplied for EtherNet/IP slave Board network configuration. The file is
located in the following folder in the Installer DVD that is attached to the Robot Controller.
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2.4.1 CC-Link Slave Board Installation

Appearance

ERRL LED : Error status display

RUN LED : Offline status display

RD LED : Data reception status display
SD LED : Data transmission status display

Status Display LED [

«——— Station Configure Switch (x 1)
Station Configure Switch (x 10)
< Baud Rate Configure Switch

g5 HO0¥

N (O O a3
asO O au

8 QO e
[ ]'sSSm
-39

:[«——CC-Link Connector

The LED shows the board status.
For details, refer to the section LED Description.

The Fieldbus slave board is configured as follows at shipment.

Board Appearance Configuration
CN3 DSwW?2 DSW1 JMP1
SW8 Ecw
- N SW7| Em~ IRQ15/0 ©|JP5
oo SW4 w5 SW6 Mo|g [RQLL|O O1JP4 &
12 sw3 e sws EmEn|@ [RQLOj0 O|IP3 3
colw sw2 EE~E  Sw4 mEm<E  IRQ7 O O[JP2 =
© . SW1E - Sw3 I~ IRQ5 [0 0]JP1
° SW2 12
SW1|O I —
All Open All ON Fixed as above All Open
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Specifications
Item Specification
Name CC-Link Slave Board
Code R12B040708

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 V1 port

Occupied Stations

1 to 3 station(s) (Remote device station)

Master Station’s Handshake

Max. Input Data Size

256 bits (32 bytes)

Max. Output Data Size

256 bits (32 bytes)

LED Description
LED status represents the status of the fieldbus 1/0 board.

LED status 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 Data transmission

Address error

Normal operation Data reception

ON Baud rate
configuration error
Blinking — - - _
Configure switch configuration
EMake 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
WARNING equipment.
Configuration of the device station is available with the station configure switch on the CC-
Link slave board.
Baud rate configuration is available with baud rate configure switch on the CC-Link board.
1. Set the station of the CC-Link slave board with the station configuration switch.
Make sure that the station does not duplicate with the other devices inside the network
at configuration.
Switches on the x10 side are for tenths digit address value configuration. Switches on
the x1 side are for units digit address value configuration. Stations from 1 to 62 are
available.
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2. Set the CC-Link baud rate. Check the master configuration and set the same baud rate.
Refer to the following table for configuration.

Baud Rate Switch
156 k 0
625 k 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 RC620 CC-Link
CC-Link Board Module
naN S dpal20Y -
Terminating DA , ><\‘ >< \ , ><\‘ >< ) DA Terminating
Resistor DB |— ! + DB | ! DB Resistor
1 ) 1
| ! ! | | |
DG ' —{DG | ! — DG
A / - P / ,'\
stof” N/ /s / SLD
FG f FG / FG
Twisted-pair Cable Twisted-pair Cable

— with Shield — with Shield —

NOTE  prepare the cable for CC-Link Ver.1.10 sold in the market as a communication cable.
Install terminating resistors at both ends of the network.
Use the terminating resistors attached to the CC-Link master station.

Make sure to disconnect the connectors only after turning OFF the power supply of the
specific station.

Connect the shield wire for CC-Link to the “SLD” of each unit and ground the both ends
via “FG”.
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Board Installation

/N

®MMake 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

WARNING equipment.
Follow the instruction below and insert the board into the dedicated slot of the controller.
1. Remove two screws (+) on the back side of the RC620 robot controller.
RC620 Back T
op
AT
(AN
T
N —"
g °[Jeo—mo Plate
[] [) L—~
o [VUDDIINDIIT ol —— MBS [ojetelofo
Bottom
2. Remove the plate.
3. Insert the board into the slot along the guide.
4.  Putthe plate removed in the step 2 back and secure it with two screws.
Confirmation of EPSON RC+ 6.0
When the CC-Link slave board is installed to the controller, it is recognized automatically.
Confirm whether EPSON RC+ 6.0 has recognized the CC-Link board using the following
procedure.
1. Select [Setup]-[System Configuration] and display the [System Configuration] dialog
box.
L System Configuration @EI
2 Staituy Inputs ¢ Outputs
+ :::'EtLptontlo\lerBoard
= Diive Unitz
* —— = Type Installed Inputs Outpute
n "' _: = ve% Standard Yes | 0-23
- Remote Control Extended Board 1 Yes B4 - 95 £4- 95
e @ e
Conveyor Encoders Extended Board 4 Mo
= Security mdbus Slave Yes 512 - 767 - 757
= Wisian Fieldbus Master Mo
3
2. Select [Inputs / Outputs].
3. Make sure that the following 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].

I System Configuration [2|E|
Startup Figldbus 1/0 Slave
SPEL Controller Board
Drive Units
Riohots Fieldbus Type:  CC-Link

=+ Inputs / Outputs
[=)- Fieldb ave

7 Output Bytes: 32 £

Fiemate Contral

RS232

TCR AP (4)
Conveyor Encoders

Security

Yizion

5. Make sure that the following are displayed.

Fieldbus Type : CC-Link
Input Bytes  : 32 (default setting)
Output Bytes : 32 (default setting)

6. Click <Close>.

Editing of input / output size
You can change the input/output size of the CC-Link slave board if necessary.

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

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

I System Configuration

Fieldbuz 140 Slave

SPEL Controller Board
Drive Uitz
Robts Fieldbus Type: CC-Link.
= Inputs # Outputs
=-Fig =R Input Bytes: 32 v
Femate Contrd 7 Output Bytes: 32 v
R5232
TCP /1P
Conveyor Encoders
Security
igion
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3. Change the settings of [Input Byte] and [Output Byte].
In this example, both of them are changed to 20 Bytes.

I System Configuration

Startup Fieldbus 140 Slave
ose
SPEL Controller Board
Driive Uit
Rabots Fieldbus Type:  CLink
= Inputs / Outputs
= Fieldbus Slave Input Bytes: 20 ~
General
Fiemote Control Output Bytes:
R5232
TCR/IP
Conveyor Encoders
SecLrity
Wision

4.  Click <Apply>.

5. Click <Close> and the following dialog box appears.
SPEL" control part of the RC620 robot controller automatically starts rebooting.

EPSON RC+ 6.0

Festarting SPEL Contraller

Cloze

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

I System Configuration

Inputs / Outputs

SPEL Controller Board

Drive Units
=

Type Installed Imputs Outputs

F Standard
General Extended Board 1 s B4 - 55 B4 -35
RBemate Contral Extended Board 2 Mo
RS232 Extended Board 3 No
TCP /P 4 i
Conveyor Encoders Fieldbuz Slave Tes 512 -671 512-671 I
Feouity Fieldbus Faster o

Yizion

7. Select [Inputs / Outputs].

8.  Make sure that the following are displayed in “Fieldbus slave”.

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

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

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

When the CC-Link is installed, some operation differs from the other Fieldbus I/O options.
This section describes about these differences.

Remote Input

Remote input (RX) and remote output (RY) indicates ON/OFF information. Remote data is
bit data and the FROM/TO command is executed per 16 bits (1 word).

“n” in the following tables is address configured as a master station with the station
configure. This is calculated by the following expression.

n = (Station — 1) x 2
Result of the calculation is in decimal number. Substitute the result to “n” after converting

to hexadecimal number.
(Example)

When CC-Link board station is 1
Remote Input RXn0 to RX(n+5)F — RX00 to RX5F
Remote Output  RYnO to RY(n+5)F — RY00 to RY5F
When CC-Link board station is 4
Remote Input RXnO0 to RX(n+5)F — RX60 to RXAF
Remote Output  RYnO to RY(n+5)F — RY60 to RYAF

Remote Input List (3 stations occupied, Default configuration *1)
Signal direction: Remote device station (CC-Link board) — Master station (PLC)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

Address Signal Name Controller Bit No
RXn0 Ready *1 512
RXnl Running *1 513
RXn2 Paused *1 514
RXn3 Error *1 515
RXn4 EStopOn *1 516
RXn5 SafeguardOn *1 517
RXn6 SError *1 518
RXn7 Warning *1 519
RXn8 MotorsOn *1 520
RXn9 AtHome *1 521
RXnA CurrProgl *1 522
RXnB CurrProg2 *1 523
RXnC CurrProg4 *1 524
RXnD AutoMode *1 525
RXnE TeachMode *1 526
RXnF ErrorCodel *1 527
RX(n+1)0 ErrorCode2 *1 528
RX(n+1)1 ErrorCode4 *]1 529
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Address Signal Name Controller Bit No
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 ErrorCodel128 *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 | NA 543
RX(n+2)0 NA 544
RX(n+4)F | NA 591
RX(n+5)0 NA 592
RX(n+5)1 NA 593
RX(n+5)2 NA 594
RX(n+5)3 NA 595
RX(n+5)4 NA 596
RX(n+5)5 NA 597
RX(n+5)6 NA 598
RX(n+5)7 NA 599
RX(n+5)8 NA 600
RX(n+5)9 NA 601
RX(n+5)A | NA 602
RX(n+5)B | NA 603
RX(n+5)C | NA 604
RX(n+5)D | NA 605
RX(n+5)E | NA 606
RX(n+5)F | NA 607

*1: Remote control input and output are not allocated to fieldbus slave 1/0 by default.
To allot remote control inputs and outputs to fieldbus slave I/O, refer to 3.5 Remote
Control Input and Output setting later in this manual.
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Remote Output List (3 stations occupied, Default configuration *1)

Signal direction: Master station (PLC) — Remote device station (CC-Link board)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

Address Signal Name Controller Bit No
RYnO Start *1 512
Rynl SelProgl *1 513
RYn2 SelProg2 *1 514
RYn3 SelProg4 *1 515
RYn4 Stop *1 516
RYnS Pause *1 517
RYn6 Continue *1 518
RYn7 Continue *1 519
RYn8 SetMotorsOn *1 520
RYn9 SetMotorsOff *1 521
RYnA Home *1 522
RYnB Shutdown *1 523
RYnC NA 524
RYnD NA 525
RYnE NA 526
RYnF NA 527
RY(n+1)0 NA 528
RY (n+4)F NA 591
RY(n+5)0 NA 592
RY(n+5)1 NA 593
RY(n+5)2 NA 594
RY(n+5)3 NA 595
RY(n+5)4 NA 596
RY(n+5)5 NA 597
RY(n+5)6 NA 598
RY (n+5)7 NA 599
RY(n+5)8 NA 600
RY(n+5)9 NA 601
RY(n+5)A NA 602
RY(n+5)B NA 603
RY(n+5)C NA 604
RY(n+5)D NA 605
RY(n+5)E NA 606
RY (n+5)F NA 607

*1: Remote control inputs and outputs are not allocated to fieldbus slave 1/0 by default.

To allot remote control inputs and outputs to fieldbus slave I/O, refer to 3.5 Remote

Control Input and Output setting later in this manual.
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Remote Register
Remote register (RWr, RWw) is numeric value

“m” indicated in the following tables are master station address configured with station
configure. This is calculated by the following expression.

m = (Station — 1) x 4
Result of the calculation is in decimal number. Substitute the result to “m” after converting
to hexadecimal humber.
(Example)

When the CC-Link board is 1

RWrm to RWrm+B — RWr0 to RWrB
Remote Register RWwm to RWwm+B — RWwO0 to RWwB

When the CC-Link board is 4

RWrm to RWrm+B — RWrC to RWrl17

RWwm to RWwm+B — RWwC to RWw17

Remote Register

Remote Register

Remote Register

Remote Register List (3 stations occupied, Default configuration *1)
Signal direction: Remote device station (CC-Link board) — Master station (PLC)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

Address Signal Name Controller Word No Controller Bit No
RWrm NA 38 608 to 623
RWrm+9 NA 47 752 to 767
RWrm+A System reserved - -

RWrm+B System reserved - -

Signal direction: Master station (PLC) — Remote device station (CC-Link board)

Bits indicated as “NA” are left for user. Use these free for SPEL+ program.

Address Signal Name Controller Word No Controller Bit No
RWwm NA 38 608 to 623
RWwm+9 NA 47 752 to 767
RWwm+A System reserved - -

RWwm+B System reserved - -

The number of stations, remote /O range, and remoteregister range depend on the input /
output size.

Input / Output Size (x) | Occupied Stations Re(rg;tteesl)lo Remc()éitIZ:)glster
0<x =<4 1 S 0
4< x =<12 4 X—4
12< x =<24 2 8 X—8
24< x =<32 3 12 x—12

RC620 Option Fieldbus 1/0 Rev.8




2. Installation

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 1/0 data is in bit data and the FROM/TO command are executed in units of 16 bits.
Remote register is in numeric data.

Electronic Information File

A CSP file is supplied for the CC-Link slave board network configuration. The file is
located in the following folder in the Installer DVD that is attached to the robot controller.
\EpsonRC60\Fieldbus\CCLink

According to the inpout/output size, the CSP file you use differs.
See the table below and select the CSP file.

Input / Output Size (X)) Occupied stations Electronic file name
0< x =<12 1 EPSN0200_1.csp
12< x =<24 2 EPSN0200_2.csp
24< x =<32 3 EPSN0200_3.csp
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2.5 PROFINET

2.5.1 PROFINET Slave Board Installation

Appearance

oz MS LED - Module status display
2 Cw) CSLED : 10 Controller

connection status

QO display

pt
% LNK/ACT LED: Link status /
RJ45 Connector 2 Communication packet
3 = reception or
transmission status
display
o]
The LED shows the board status.
For details, refer to the section LED Description.
The Fieldbus slave board is configured as follows at shipment.
Board Appearance Configuration
CN3 DSW2 DSW1 JMP1
SW8 o
- N SW7| B~ IRQ15|0 ©|JP5
oo Sw4 EEE<|5 Swe Elo|g RQLLO OlJP4 =
12 sw3 Eme@ Sws mmEw|/( RQLOjO ©|JP3 J
col1%  Sw2_ M« sw4 Em<|S  IRQ7 [0 O|JP2 F
° - swiZmm<™  sw3 mmme|" RQ5 [0 O|JP1
S SW2|_ I« 12
SW1|5 I —
All Open All ON Fixed as above All Open
Specifications
Iltem Specification
Name PROFINET board
Code R12B040707
Connection Method RT (Real-Time)
Protocol PROFINET 10
Device type 10 device
Baud Rates (bps) 100 M bps, full duplex
Maximum segment length | 100 m
Cable RJ45 with connector 100BASE-TX (Cat5b)
Cycle time 2 msec
Interface RJ45 port x 1
Input Data Size 256 bits (32 bytes)
Output Data Size 256 bits (32 bytes)
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LED Description

LED status represents the status of the fieldbus board.

LED status MS CS LNK/ACT
Power OFF or . No link or
OFF Device is being initialized Offline Power OFF
Offline
ON N I ti . Linki
ormat operation 10 controller is in RUN nKing
o o i i Receiving/transmitting
§ Blinking communication packet
Lo . Offline /
Blinking once | Evaluating 1O controller is in STOP )
Structure Error
- Too many (Sub) Modules
Blinking | - 1/0 size set by 10 controller is i i
w once too large.
=3 - Structure mismatched
o (No module, wrong module)
“ Blinking 3 | No station name has been set or i i
times No IP address has been set
Blmkmg 4 Internal error - -
times
Configure switch configuration
® 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
WARNING equipment.
The PROFINET board requires no configurations.
All the PROFINET communication configurations are set by the development software
(EPSON RC+ 6.0).
Wiring
PROFINET connector is RJ45 connector. Use 100BASE-TX (STP type) cable.

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

CAUTION
performance.

RC620 Option Fieldbus 1/0 Rev.8
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Board Installation

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

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

Follow the instruction below and insert the board into the dedicated slot of the controller.

1. Remove two screws (+) on the back side of the RC620 robot controller.

RC620 Back Top
L P [mmmm UM
NI
[
g o[ Jeer—we Plate
o NN O = W B 3o et oo (o
Bottom

2. Remove the plate.
3. Insert the board into the slot along the guide.

4. Put the plate removed in the step 2 back and secure it with two screws.

Confirmation with EPSON RC+ 6.0

When PROFINET slave board is installed in the controller, it is recognized automatically.
Confirm that EPSON RC+ 6.0 has recognized the board in the following procedure.

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

box.
I System Configuration @EI
Inputs 4 Dutput;
= Startup nuls AL
+ SPEL Contraller Board
4 Diive Units
(2) Type Installed Inputs Outputs
- o ¥ :

3 Pemate Cantral Extended Board 1 Yes B4 -35 B4 - 35
- R5232 Extended Board 2 Mo
= TCP /1P Extended Board 3 Mo

Conveyor Encoders Extended Board 4 Mo
% Securty Fieldbus Slave Yes  Bl2-767  B12-787 |<::| 3
+- Vigion Fieldbus Master Mo

2. Select [Inputs / Outputs].

3. Make sure that following are displayed in “Fieldbus”.
Installed : Yes
Inputs : 512-767 (default setting)
Outputs  : 512-767 (default setting)
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4.  Click [Fieldbus Slave]-[General].

U System Configeuration

Fieldbus 10 Slave

SPEL Controller Board Glose

Drive Units

Fobots
= Ihputs / Outputs Fieldbuz Type PROFIMET IO
=- Fieldbus Slave
Gieneral (4) MAC Address:  00-30-11-05-52-E0
Remote Control
R5232 Station Type RCA20-PROFINET-IO
TGP £ IP <:|
Conveyor Encoders Ihput Bytes: 32 R (5)
Security
Yigion Qutput Bytes: 3z v

DAF Mode:

5. Make sure that following are displayed.
Fieldbus Type :PROFINET IO
Input Byte : 32 (default setting)
Output Byte : 32 (default setting)

6. Click <Close>.

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 10 Slave

SPEL Controller Board Close

Drive Unitz

Robots .
= Inputs / Qutputs Fieldbus Type PROFIMET I

= Fieldbuzs Slave

General MAG Address:  00-30-11-03-52-E0

Remate Control
R5232 Station Type: RCA20-PROFINET-IO
TCP /1P

Conveyor Encoders Input Bytes: 3z hd
Security
Wision Cutput Bytes: 32 v

DAF Mode:
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3.

NOTE

9.

128

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

IH System Gonfiguration

Fieldbus 1D Slave

SPEL Controller Board Cloze
Drive Units
Robats .
= Inputs £ Outputs Fieldbus Twpe:  PROFINET IO
= Fieldbus Slave
General MAG Address:  00-30-11-05-52-E0
Remate Caontrol
R5232 Station Type: RGE20-FROFINET-10
TGP/ IP
Conveyor Encoders Input Bytes: 20 v

SECUrity
Vigion Cutput Bytes:

DAP Mode: Wer 2w ;E ;

II

Change the setting of [DAP mode] if necessary.

Set [DAP mode] according to the PROFINET 10 controller that you want to use.
Usually, select DAP Ver.2. DAP Ver.1 is available for the obsolete PROFINET 10
controller.

The PROFINET option does not have the alert function that is an optional function in
DAP Ver.2.

Click <Apply>.

Click <Close> and the following dialog box appears.
SPEL" control part of the RC620 robot controller automatically starts rebooting.

EPSON RC+ 6.0

Restarting SPEL Contraller

Cloze

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

U System Gonfieuration

Tputs / Outputs

SPEL Gontroller Board Cloze
Drive Units
Fobots

(BB hputs / Outputs
= Fieldbug Slave
General

Tvpe Ihztalled Inputs Cutputs

| Standard

Remote Control Drive Unit 1 Mo
RE232 Extended Board 1 Mo
TGP A IP Extended Board 2 Ma
Corveyor Encoders Extended Board 3 No
Efc_urlty Extended Board 4 No
e Drive Unit 2 Ho
Fizldouzs Slave es §12-671  5lz2-67
Fizldbus Mazter No

Select [Inputs / Outputs].
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10. Make sure that the following 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 RC620 controller includes eight pseudo 1/0 slots. In these slots, add 1 to 8 bytes

input modules, output modules.

Make sure to add the output modules first, and then, add the input modules.
<Example> Input: 21 bytes / Output: 10 bytes (set in the RC+ window)
Slot 1 : 8 bytes output module
Slot 2 : 8 bytes output module
Slot 3 : 5 bytes output module
(Set 21 bytes in total for the Output.)

Slot 4 : 8 bytes input module
Slot 5 :2 bytes input module
(Set 10 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 in the Installer DVD that is attached to the robot
controller.

\EpsonRC60\Fieldbus\PROFINET
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This chapter describes how to use the Fieldbus I/O option after installing it.

3.1 SPEL" Fieldbus I/0 Commands

NOTE

Here are the main commands for Fieldbus 1/0O. Input/output command and function for
fieldbus 1/O are same as these for the normal 1/0. 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.

IONumber Returns the 1/0O port number of the specified Fieldbus I/0
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.

Response times for Fieldbus /O varies and depends on several factors, including baud
rate, scan rate, number of tasks, communication error, etc. EPSON RC+ does not
guarantee the real-time response for the fieldbus 1/O and message inputs. When the fastest
and most consistent response times are required, please use EPSON Standard digital 1/0,
which incorporates interrupt driven inputs and outputs.

3.2 Outputs Off by Emergency Stop and Reset Instruction

NOTE

130

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 chapter SPEL+ Options in the EPSON RC+ User's
Guide.

A command that was issued just before an emergency stop can be executed after the
emergency stop condition is cleared. If the outputs from the fieldbus involve risk, the
“Outputs off during Emergency Stop” option should be enabled to remove all power to
output devices when an emergency stop occurs.
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3.3 Using FbuslO_SendMsg

To use FbuslO_SendMsg, install the Fieldbus master board.

FbuslO_SendMsg is used to send an explicit message to a device and return a reply. This
command operates according to the protocol.

The syntax is as follows:
FbuslO_SendMsg bus, device, msgParam, sendBytes(), recvBytes()

Description of parameter

There are two arrays passed to the parameter. The sendData array contains the data that is
sent to the device in bytes. This array must be dimensioned to the correct number of bytes
to send. If there are no bytes to send, you must use “0” for the parameter. The recvData
array returns the response in bytes. This array is automatically re-dimensioned to the
number of bytes received.

For DeviceNet, you need to initialize the sendData array with the command, class,
instance, and attribute, as shown in the example below. Consult the documentation that
came with the device for the values that can be used. The msgParam parameter value is
always “0” for DeviceNet messages.

Here is an example for DeviceNet and EtherNet/IP:

The following example acquires the information of a device MacID = 1.

" Send explicit message to the device
Byte sendData(5)
Byte recvData(10)

Integer i

sendData(0) = 14 * Command (GetAttributeSingle)
sendData(l) = 1 -~ Class

sendData(3) = 1 * Instance

sendData(5) = 7 " Attribute

Fbusl0_SendMsg 16, 1, 0, sendData(), recvData()
For i = 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
FbuslO_SendMsg 1, 1, 56, 0, recvData()
For i = 0 To UBound(recvData)
Print recvData(i)
Next i
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3.4 Explicit Message Connection (for DeviceNet, EtherNet/IP)

Issuing an Explicit message from the DeviceNet/EtherNet/IP master unit to the RC620
controller acquires and configures the DeviceNet and EtherNet/IP 1/O area.

Supported function and Class ID configurations are as follows:

When using Assembly Object Class (Class ID = 4)

Function Class ID Instance Service Code
Input acquisition 4 (04h) 100 (64h) 14 (OEh)
Output configuration | 4 (04h) 150 (96h) 16 (10h)
Output acquisition 4 (04h) 150 (96h) 14 (OEh)

When using I/0O 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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3.5 Remote Control Input and Output Setting

Remote control inputs and outputs are not allocated to fieldbus 1/O by default.

To allot remote control inputs and outputs to fieldbus 1/0, follow the steps below.

(1) Select EPSON RC+6.0 menu-[Setup]-[System Configuration] and display the [System
Configuration] dialog box. Select-[Controller]-[Remote Control]-[Inputs] or [Outputs].

I System Gonfieuration

Startup

SPEL Controller Board

Drive Unitz

Fobots

Thputs / Outputs

= Remate Control
Thputs
Cutputs

RS232

TGP / IP

Remote Contral Ihputs

Input Signal

SelProgl
SelProg2
SelProgd
SelProgh
SelProgld
SelProglz
Stop
Pause

Mot uzed

Thput #

Mot used
Mot used
Mot used
Mot uzed
Mot used
Mot used
Mot used
Mot used

PK

Appl
v

Defaults

(2) Click <Defaults> to display the [Default Remote Type] dialog box.

Default Remote Type

®igla
) Fieldbus Master L0

() Fieldbus Slave L0

O Glear All

3

I QK I [ Cancel

]

(3) Select [Fieldbus Master 1/0] or [Fieldbus Slave 1/0] and click <OK>.
(4) Fieldbus 1/0 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+ 6.0 User’s Guide 11. Remote Control.
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Default Remote Control Input Setting for Fieldbus Master I/O

Default remote control input settings for fieldbus master 1/0 are as follows:

Input Signal Controller Input Bit No
Start 1024
SelProgl 1025
SelProg?2 1026
SelProg4 1027
SelProg8 Not used
SelProgl16 Not used
SelProg32 Not used
Stop 1028
Pause 1029
Continue 1030
Reset 1031
Shutdown 1035
SelRobotl Not used
SelRobot2 Not used
SelRobot4 Not used
SelRobot8 Not used
SelRobot16 Not used
SetMotorsOn 1032
SetMotorsOff 1033
SetPowerHigh Not used
SetPowerLow Not used
ForcePowerLow Not used
Home 1034
MCal Not used
Recover Not used
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Default Remote Control Output Setting for Fieldbus Master 1/0

Default remote control output settings for fieldbus master 1/O are as follows:

Output Signal Controller Output Bit No
Ready 1024
Running 1025
Paused 1026
Error 1027
EStopOn 1028
SafeguardOn 1029
SError 1030
Warning 1031
MotorsOn 1032
AtHome 1033
PowerHigh Not used
McCalReqd Not used
RecoverReqd Not used
RecoverInCycle Not used
WaitingRC Not used
CmdRunning 1053
CmdError 1054
CurrProgl 1034
CurrProg2 1035
CurrProg4 1036
CurrProg8 Not used
CurrProg16 Not used
CurrProg32 Not used
AutoMode 1037
TeachMode 1038
EnableOn Not used
ErrorCodel 1039
ErrorCode2 1040
ErrorCode4 1041
ErrorCode8 1042
ErrorCodel6 1043
ErrorCode32 1044
ErrorCode64 1045
ErrorCode128 1046
ErrorCode256 1047
ErrorCode512 1048
ErrorCode1024 1049
ErrorCode2048 1050
ErrorCode4096 1051
ErrorCode8192 1052
InsideBox1 Not used
InsideBox2 Not used
InsideBox3 Not used

RC620 Option Fieldbus 1/0 Rev.8
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Output Signal Controller Output Bit No
InsideBox4 Not used
InsideBox5 Not used
InsideBox6 Not used
InsideBox7 Not used
InsideBox8 Not used
InsideBox9 Not used
InsideBox10 Not used
InsideBox11 Not used
InsideBox12 Not used
InsideBox13 Not used
InsideBox14 Not used
InsideBox15 Not used
InsidePlanel Not used
InsidePlane2 Not used
InsidePlane3 Not used
InsidePlane4 Not used
InsidePlane5 Not used
InsidePlane6 Not used
InsidePlane7 Not used
InsidePlane8 Not used
InsidePlane9 Not used
InsidePlanel0 Not used
InsidePlanell Not used
InsidePlanel2 Not used
InsidePlanel3 Not used
InsidePlanel4 Not used
InsidePlanel5 Not used
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Default Remote Control Input Setting for Fieldbus Slave 1/0
Default remote control input settings for fieldbus slave 1/O are as follows:

Input Signal Controller Input Bit No
Start 512
SelProgl 513
SelProg?2 514
SelProg4 515
SelProg8 Not used
SelProgl16 Not used
SelProg32 Not used
Stop 516
Pause 517
Continue 518
Reset 519
Shutdown 523
SelRobot1 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

RC620 Option Fieldbus 1/0 Rev.8
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Default Remote Control Output Setting for Fieldbus Slave 1/10

Default remote control output settings for fieldbus slave I/O are as follows:

Output Signal Controller Output Bit No
Ready 512
Running 513
Pauseed 514
Error 515
EStopOn 516
SafeguardOn 517
SError 518
Warning 519
MotorsOn 520
AtHome 521
PowerHigh Not used
McCalReqd Not used
RecoverReqd Not used
RecoverInCycle Not used
WaitingRC Not used
CmdRunning 541
CmdError 542
CurrProgl 522
CurrProg2 523
CurrProg4 524
CurrProg8 Not used
CurrProg16 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
InsideBox3 Not used
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Output Signal Controller Output Bit No
InsideBox4 Not used
InsideBox5 Not used
InsideBox6 Not used
InsideBox7 Not used
InsideBox8 Not used
InsideBox9 Not used
InsideBox10 Not used
InsideBox11 Not used
InsideBox12 Not used
InsideBox13 Not used
InsideBox14 Not used
InsideBox15 Not used
InsidePlanel Not used
InsidePlane2 Not used
InsidePlane3 Not used
InsidePlane4 Not used
InsidePlane5 Not used
InsidePlane6 Not used
InsidePlane7 Not used
InsidePlane8 Not used
InsidePlane9 Not used
InsidePlanel0 Not used
InsidePlanell Not used
InsidePlanel2 Not used
InsidePlanel3 Not used
InsidePlanel4 Not used
InsidePlanel5 Not used
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4. Troubleshooting (DeviceNet)

4. Troubleshooting

4.1 DeviceNet

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 2.2 DeviceNet Network Construction.)

Tools

Prepare the following tools for troubleshooting.
Philips screwdriver
Flat-blade screwdriver
Tester

TIP_ 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).

4.1.1 Examining a Problem

4.1.1.1 Scanner Board Diagnostic LEDs

The DeviceNet board used with EPSON RC+ has two status display LEDs. The layout of
the LEDs is shown in the following figure.

PCI-DVNIO

4-pin Terminal ’:L ]
©<_ Watchdog Port —> Jumper Pin for Board Address
(Do not use this port.) L] IP1 D
Male 9-pin D-Sub
Port for Board Configuratioﬁ \
) ]
| Status Display LED (2) N 0
Left: Module/NetWork LED
Right: 10 LED 1
DeviceNet Port —>

LI

T
goood

D0«

o] [e]e]
000

coJg .

Q
o
0O
-
Q
N

L

The Module/NetWork LED is on the left side and the 10 LED is on the right side seen
from the rear panel. These LED names are used in applicomlO Console application and
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4. Troubleshooting (DeviceNet)

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.

4.1.1.2 Check Network Status
(1) Master Status: MS/NS LEDs

LED Color Light Condition
MS (Module Status) O Green 0 Red OON 0OBlinking | OO OFF
NS (Network Status) O Green O Red 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) O Green 0 Red OON [OBlinking | O OFF
NS (Network Status) O Green O Red OON 0OBlinking | OOFF

(4) Physical Node Location of Absent Slave

Master ‘ PLC
‘ DTerminating
‘ | || | Resistor
BranchTap [ | BranchTap [ ] - L] [
;. “\ | |
|:| Sl slave ‘\‘ Slave Slave
1
Communications ! \
Power Suppl . !
PRl Terminating I'. Slave |
Resistor \ ;| Start the examination from this block
v| Slave | |when the error occurred here.
A communication time out error occurred. -~ ’

’
S~

(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 1/0
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 1/0O 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

142

RC620 Option Fieldbus 1/0O Rev.8




4. Troubleshooting (DeviceNet)

¢ Process Flowchart

Master LED Absent Slave LED

Slave:
Not Operating  See 4.1.2.1.1.

Details of Trouble.

Slave:
Communication See 4.1.2.1.2.
Error Detection

MS: Green ON
NS: Red Blinking

MS: Green ON

Slave:
NS: Red ON B

usoff Detection See 4.1.2.1.2.

h : Slave:
i: '\Nﬂg glr:e'z:en o Not Added See 4.1.2.1.2.
1
n
:: No
ii_ (Other) [Broken Slave Unit ]
y ot Replace the unit.

Master:

MS: Green ON N
NS: Red ON ” Busoff Detection See 4.1.2.2.
MS: Green ON™\_Y €S R Master:

NS: OFF 4 Unestablished See 4.1.2.3.

Communication

Master Unit:
Configuration Error S€€ 4.1.2.4.

Master:

> Absent Slave See 4.1.2.5.
> Master:
" Uninitialized Network S€€ 4-1.2.6.

ONONONONO.

MS: Red ON
Other

Broken Master Unit
Replace the Unit.

»
»

S
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4. Troubleshooting (DeviceNet)

4.1.2.1 Master: Communication Error

Master Unit LED

MS

NS

Error

Description

Green Red Light
Light ON | Blinking

Communication

error

establishment)

- Slave disconnected from the network
(Remote 1/0 communication error)

- Slave not added to the network
(Scan list collation error)

- Communications power supply OFF
(Error detection after the communication

Slave: Not Operating

+ Process Flowchart

Check

[ No Problem

144

MS NS
Master LED Condition Green Light ON | Red Light Blinking
Absent Slave LED Condition Light OFF Light OFF
. No
Is power supplied to slaves? Supply power.
Yes
No .
< Is MS LED light ON?
Yes
v
Replace the unit.
Yes

A

y

[ See other errors. ]
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4. Troubleshooting (DeviceNet)

¢ Causes of Error

Possible Cause Examination Method Countermeasure
O Slave power OFF | Measure the power voltage of the Supply power to the
slaves. (It should be within the range slave.

of sufficient voltage for the slave

operation.)

NOTE: For slaves operating with
communications power supply,
measure voltage at the
DeviceNet connector.

O Broken unit

Slave unit replacement

Replace the broken
slave unit with a
new one.

Slave: Communication Error Detection / Busoff Detection / Not-added

MS

NS

Master LED Condition

Green Light ON

Red Light Blinking

(1) Absent Slave LED Condition
(Communication error detection)

Green Light ON

Red Light Blinking

(2) Absent Slave LED Condition

RC620 Option Fieldbus 1/0 Rev.8

Green Light ON Red Light ON
(Busoff detection) g g
(3) Absent Slave LED Condition . .
Green Light ON Light OFF
(Slave not added to the network) g g
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4. Troubleshooting (DeviceNet)

+ Process Flowchart

Check 2

Il

Check the following:
-~ Unconnected terminating resistor Problem exists. (Fix it.)
<Unconnected or loose connector/signal wire
- Cable disconnection

0 No Problem

See 4.1.3.1 and 4.1.3.2.

No problem

Measure voltage of Problem exits. (Fix it.)

LI No Problem communications power supply.

\ 4

No problem

The problem is fixed.

O No Change Replace the trouble unit.

\ 4

No change

The problem is fixed.

Replace moving cable
(Replace deteriorated cable).

O No Change

A\ 4

No change

The problem is fixed.
Check for noise influence.

\ 4

O No Change
See 4.1.3.3.

No change

O The trouble unit is not found.

Rarel . .
y Does an error occur immediately?

Immediately

The unit is found.

Divide the network and
find the trouble unit.

The unit is not found. Replace the unit.

\ 4

v

Normal Communication?

A

v
B Analyze the network with NetMeter. v

W Consult the DeviceNet manufacturer. L
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
communications
power supply

Measure voltage of

communications power supply

at the unit with a trouble.

— Normal: 11V or more

between V+ and V-

® If the voltage is 11 to 14 V,
the unit is a possible cause.
Fix the problem on the unit.

Check the voltage of the
power supply.

Calculate the current
capacity of the cable and add
more communications power
supplies.

O Noise
(external cause)

Check the noise intrusion via
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.

Take countermeasures
against noise.

O Broken unit

Replace the broken unit with a

new one.

— Verify whether the problem
is fixed.

Replace the unit with a new
one.

® No cause is
identified.

Identify the trouble point by

dividing the network.

— For details, refer to the
section 4.1.3.4 Broken Unit
Examination.

RC620 Option Fieldbus 1/0 Rev.8
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4. Troubleshooting (DeviceNet)

148

4.1.2.2 Master: Busoff Detection

Master Unit LED

Error Description
MS NS
Green Red Light | Busoff detection Communication stopped due to critical
Light ON | ON error.

Duplicate MAC ID

The MAC ID configuration was
duplicated. (This error occurs only
during unit start-up)
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4. Troubleshooting (DeviceNet)

¢ Process Flowchart

Check

[0 No Problem

[ No Problem

O No Change

O No Change

O No Change

O The trouble unit is not found.

heck the following:
~Unconnected terminating resisto Problem exists. (Fix it.)

- Unconnected or loose connector/signal wire
- Cable disconnection

See 4.1.3.1and 4.1.3.2.

No problem

Measure voltage of Problem exits. (Fix it.)

communications power supply.

No problem

Replace the master unit.

No change

Replace moving cable

(Replace deteriorated cable).

No change

The problem is fixed.
The problem is fixed.
The problem is fixed.

Check for noise influence.

No change

Does an error occur immediately?

Immediately

The unit is found.

Divide the network and
find the trouble unit.

See 4.1.3.3.

The unit is not found. Replace the unit.

A 4
<

A

\4

H Analyze the network with NetMeter.
B Consult the DeviceNet manufacturer.

RC620 Option Fieldbus 1/0 Rev.8
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4. Troubleshooting (DeviceNet)

¢ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Disconnected

O Disconnected
connector

wire

terminating resistors
O Cable disconnection

O Disconnected signal

(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.

power supply

O Voltage drop of
communications

Measure voltage of

communications power supply at

the trouble unit.

— Normal: 11V or more between
V+ and V-

® If the voltage is 11 to 14 V, the
unit is a possible cause. Fix the
problem on the unit.

Check the voltage of the
power supply.

Calculate the current
capacity of the cable and
add more communications
power supplies.

O Noise

(external cause)

Check the noise intrusion via 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.

Take countermeasures
against noise.

O Broken unit

Replace the broken unit with a

new one.

— Verify whether the problem is
fixed.

Replace the unit with a
new one.

® No cause is
identified.

Identify the trouble point by

dividing the network.

— For details, refer to the section
4.1.3.4 Broken Unit
Examination.
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4. Troubleshooting (DeviceNet)

4.1.2.3 Master: Unestablished Communication

Master Unit LED L
Error Description
MS NS
Green Light Master Communications power supply OFF
Light ON | OFF Unestablished No slave
communication

¢ Process Flowchart

Check

[0 No Problem

O No Problem

[0 No Problem

[ No Problem

Measure voltage of Problem exists. (Fix it.)

communications power supply
at the master unit.

No problem

Check the following:

- Unconnected terminating resistor Problem exists. (Fix it.)

»
L

- Unconnected or loose connector/signal wire
- Cable disconnection

See 4.1.3.1 and 4.1.3.2.

No problem

Problem exists. (Fix it.)

\4

Check that power is supplied to all slaves.

No problem

Problem exists. (Fix it.)

\4

Check for master unit configuration.

No problem

\4

Replace the master unit.

RC620 Option Fieldbus 1/0 Rev.8
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4. Troubleshooting (DeviceNet)

¢ Causes of Error

Possible Cause Examination Method Countermeasure
O Voltage drop of Measure voltage of Check voltage of the power
communications communications power supply at | supply.
power supply the master unit.
— Normal: 11V or more between
V+ and V-

® If 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 are connected to
resistors both ends of the network. How to find the trouble
O Cable (2) Measure resistance between | point:
disconnection signal wires with Remove the terminating
O Disconnected communications power resistor on one end of the
connector supply OFF. network. The trouble point
O Disconnected — Normal: 50 to 70Q is where resistance
signal wire ® Measuring point: Connection changes from 120 Q.

of the master
® [or details, refer to the section
4.1.3.1 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: Between the
master and its slaves

® For details, refer to the section
4.1.3.2 Loose Connector and

Signal Wire.
O All slaves power | Measure the power voltage of the | Supply power to the slaves.
OFF slaves. (It should be within the

range of sufficient voltage for
slave operation.)

O Master unit (1) Start applicomlO Console | Change the configuration.
configuration 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.
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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 1/0 communication error)
Blinking detection - Slave not added to the network

(Scan list collation error)
- Duplicate MAC ID: The MAC ID
configuration was duplicated.

RC620 Option Fieldbus 1/0 Rev.8
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¢ Process Flowchart

Check

Check for master unit

The problem is fixed.
configuration (scan list configuration).

[0 No Problem

No problem

heck the following:
~Unconnected terminating resistor
< Unconnected or loose connector/signal wire
- Cable disconnection

Problem exists. (Fix it.)
O No Problem

\ 4

See 4.1.3.1and 4.1.3.2.

No problem

Measure voltage of Problem exists. (Fix it.)

communications power supply.

\ 4

O No Problem
No problem

The problem is fixed.

O No Change Replace moving cable

(Replace deteriorated cable).

\4

No change

O No Change The problem is fixed.

Check for noise influence.

\4

See 4.1.3.3.
No change

- The problem is fixed.
Replace the master unit.

\4

O No Change

No change

O The trouble unit is not found.
Rarely

Does an error occur immediately?

Immediately

Divide the network and
find the trouble unit.

The unit is found.

The unit is not found. Replace the unit.

Normal Communication?

Yes

>
l

A\ 4

B Analyze the network with NetMeter.
W Consult the DeviceNet manufacturer. Finish
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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
communications
power supply

Measure voltage of communications

power supply at the unit with a trouble.

— 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.

Check the voltage of the
power supply.

Calculate  the  current
capacity of the cable and
add more communications
power supplies.

O Noise
(external cause)

Check the noise intrusion via 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.

Take countermeasures
against noise.

O Broken unit

Replace the broken unit with a new

one.

— Verify whether the problem is
fixed.

Replace the unit with a
new one.

® No cause is
identified.

Identify the trouble point by dividing

the network.

— For details, refer to the section
4.1.3.4 Broken Unit Examination.
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4.1.2.5 Absent Slave
Master Unit LED L
Error Description
MS NS
Light Green - No slave (Error detection before
OFF Light Absent slave communication establishment)
Blinking - Communications power supply OFF

+ Process Flowchart

Check
Measure voltage of
O No Problem communications power supply
at the master unit.
No problem
Check the following:
- Unconnected terminating resistor
O No Problem - Unconnected or loose connector/signal wire
- Cable disconnection
No problem
O No Problem Check that power is supplied to all slaves.
No problem
O No Problem Check for master unit configuration.
No problem
v
Replace the master unit.
156

Problem exists. (Fix it.)

Problem exists. (Fix it.)

\ 4

See 4.1.3.1and 4.1.3.2.

Problem exists. (Fix it.)

\ 4

Problem exists. (Fix it.)

\4

A 4

‘ Finish ’
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4. Troubleshooting (DeviceNet)

¢ Causes of Error

Possible Cause

Examination Method

Countermeasure

power supply

O Voltage drop of
communications

Measure voltage of

communications power supply at

the master unit.

— Normal: 11V or more between
V+ and V-

® If the voltage is 11 to 14 V, the
unit is a possible cause. Fix the
problem on the unit.

Check voltage of the 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
communications power supply
OFF.

— Normal: 50 to 70 Q

® Measuring point: Connection of

the master

® [or 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: Between the master
and its slaves

® [or details, refer to the section
4.1.3.2 Loose Connector and
Signal Wire.

Connect the connectors and
signal wires again.

OFF

O All slaves power

Measure the power voltage of the
slaves.

(It should be within the range of
sufficient voltage for the slave
operation.)

Supply power to the slaves.

O Master unit
configuration

(1) Start applicomlO Console
application and check that the
configuration has no
difference with the network
condition.

(2) Check that the configuration
data were written in flash.

® For details, refer to the section

4.1.3.6 EPSON RC+ Master
Configuration.

Change the configuration.
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4. Troubleshooting (DeviceNet)

4.1.2.6 Uninitialized Network

Master Unit LED

Error Description
MS NS
Light OFF | Light OFF | Uninitialized network | - Master unit start-up error
Absent slave - No slave (Error detection before

communication establishment)
- Communications power supply OFF

+ Process Flowchart

Check

Measure voltage of
communications power supply
at the master unit.

Problem exists. (Fix it.)

[0 No Problem

No problem

Check the following:
- Unconnected terminating resistor
- Unconnected or loose connector/signal wire
- Cable disconnection

Problem exists. (Fix it.)

[0 No Problem

\4

See 4.1.3.1 and 4.1.3.2.

No problem

Problem exists. (Fix it.)

\4

0 No Problem

Check that power is supplied to all slaves.

No problem

Problem exists. (Fix it.)

O No Problem Check for master unit configuration.

\4

No problem

A 4

‘ Finish ’

v

Replace the master unit.
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¢ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Voltage drop of
communications
power supply

Measure voltage of

communications power supply at

the master unit.

— Normal: 11V or more between
V+ and V-

® If the voltage is 11 to 14 V, the
master unit is a possible cause.
Fix the problem on it.

Check voltage of the 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
communications power
supply OFF.

— Normal: 50 to 70 Q

® Measuring point: Connection

of the master

® [or 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: 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.

RC620 Option Fieldbus 1/0 Rev.8
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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
Red (CAN H)- \: é/ /Blue (CAN L)
[ 100089 |
ST
Resistance Determination
0Q Short circuit

Under 50 Q Three or more terminating resistors on one network

50t0 70 Q Normal

7010120 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€.)

Measure resistance at branch taps of all units.

The trouble point is where resistance changes from 120Q.

After finding the trouble point, verify the connector and cable conditions.
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¢ Process Flowchart

Check for cable laying.

A

Check that
terminating resistors
are connected.

Problem exists.
(Add terminating resistors.)

Turn OFF communications power supply.

y

Measure resistance
with tester.

50t0 70 Q

Out of 50 to 70 Q (Error)

Normal

Resistance: over 70 Q

See 4.1.3.2.

Remove one terminating
resistor on either side.

[
>

A 4

Measure
resistance at
connectors and
branch taps with
tester.

Approx.
120 Q

Find the trouble point.

No

4. Troubleshooting (DeviceNet)

Under 10 Q

Resistance: under 50

10 to 50Q

Check

with terminating resistors
and branch taps.

for connection

Check for short

circuit between
signal wires.

(1) Three or more

(2) Wrong terminating

Short circuit

terminating resistors between signal wires

resistors, etc.

(1) Unconnected or loose connector
(2) Cable disconnection, etc.

RC620 Option Fieldbus 1/0 Rev.8
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4. Troubleshooting (DeviceNet)

4.1.3.2 Loose Connector and Signal Wire
Check for the connections of the following parts on the connector and cable.

(1) Crimping Terminal
o \:Crlmplng Terminal

(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\ Screw

Mounting
Male Female VKG Male _Female

Thin cable ENl Thin cable

Cable with M12
Cable with M12 " micro-size shielded

micro-size shielded it connector (at one
connector (at one T - end or both ends)
end or both ends)
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4. Troubleshooting (DeviceNet)

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 CAN L DeviceNet cable
V- — L V-

RC620 Option Fieldbus 1/0 Rev.8

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
Shuﬂzl:(fiA ISSB —] — gg‘ﬁ"i (S) | DeviceNet cable

V- — — V-

(; O ES

V+[V-1 S
— Disconnect here.
V+ V- FG l

Ground 100 Q or less.

Communications
Power Supply
24V DC
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4. Troubleshooting (DeviceNet)

Countermeasure 2: Disconnect the shield wire to isolate it from the ground.

When noise intrudes the ground line due to a noise source such as an inverter installed
near the communications power supply, disconnect the shield wire of the
communication cable and isolate it from the ground to restrain noise intrusion.

Power Supply Tap

V+— — V+
CAN H— —CAN H
Shield (S) — — Shield (S) ;
CAN | — L CAN L DeviceNet cable
V- — L V-
G ool
V+|V- | S
| __—7Disconnect here.
V+ V- FG =

Ground 100 Q or less.

Communications
Power Supply
24V DC

¢ Induced noise via communication cable
Separate the DeviceNet signal wire from the other wires (especially power wires).

* Separate the signal wire from the power wires 300 mm or more.

Light electrical cable
Communication cable

Suspended ducts Floor ducts

Signal wire D
PLC input/output wire
slewce
300 mm )
or more (9&5&3
PLC power wire
Control circuit wire ? Conduit @ gll?géilL\é)vll,lrt?OUtput wire
mm
or more D @ (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 1/0 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
+ <

EAy

X
Disconnect I/O devices from the communications power supply.

(DD
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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.

‘ \ [ | x/$[|'r6rminating

Resist
Branch Tapz BranchTap| ‘ | \ | | \ ‘ \ \ | | esistor

D Slave || Slave || Slave || Slave

Communications
Power Supply

Terminating Resistor
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4. Troubleshooting (DeviceNet)

(2) Separate each slave from the network

Check for each slave. The trouble point is where error condition changes into normal
condition.

Master ‘ PLC

Terminating

‘ \ | ] | | | Resistor
Branch Tap| | BranchTap| | [ | [ | [ |

| | X X

DJ Slave Slave | |

Communications

Power Supply DTerminating / /

Resistor .
Second  First

Separate slaves one by one from
the network.

4.1.3.5 Network Configuration and Specifications

(1) Maximum Network Length and Drop Line Length
Check that the cables used on the network meet the following specifications.

Type | BaudRate | "lengih | Length . Line Longh
Thick Cable 500 kbps 100 m 39m
250 kbps 250 m 78m
125 kbps 500 m 6m 156 m
Thin Cable 500 kbps 100 m 39m
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 1/0 devices. *

* Noise due to load on/off may affect DeviceNet communications via the
communications power supply.
(The noise causes remote 1/O communication error, Busoff detection, and broken
unit.)
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4. Troubleshooting (DeviceNet)

4.1.3.6 EPSON RC+ Master Configuration

For details of EPSON RC+ master configuration, refer to the section 2.5 DeviceNet Board
Installation.

The following section describes the procedure for verifying the scanner board condition
with applicomlO Console application.
Verifying applicomlO Console application condition

The status bar at the bottom of the window shows the applicomlO Console application
status. The status bar varies as shown below:

Character : The address number of the scanner board is indicated with
characters. When the character “F” appears, the flash memory on
the board initialized the scanner board.

Background color : The background color indicates the scanner board status.
For details, refer to the table below.

Background | Character Status

Gray Black Access to scanner board was failed.

After that, the status bar will not be renewed
automatically. To renew the status bar, right-click the
status bar and select Refresh.

Magenta Black The scanner board was initialized with an earlier
version applicomlO Console application.

It is recommended that the scanner board be written
into the flash memory (reinitializing the scanner board)
again with the current version applicomlO Console

application.
Red Black The scanner board was not initialized.
Initialize the scanner board to use it.
Yellow Black The scanner board was partially initialized.

This status happens only during network detection and
on-line actions.

Dark green | White Although the scanner board was initialized, it is
different than the currently opened configuration.
(Different version, etc.)

It is recommended that the scanner board be written
into the flash memory (reinitializing the scanner board)
again with the current version applicomlO Console
application.

This status happens only during network detection, on-
line actions, and diagnostic.

Green Black The scanner board was initialized properly and it is no
different with the currently opened configuration.

This status happens only during network detection, on-
line actions, and diagnostics.
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4. Troubleshooting (DeviceNet)

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 -10) ]

Dizenostic 7

D

— Channel Inf
m Board 1 POI_DVNID
E | | Hx.lu Bytes|n Frames/s

Tw I?_ Eytes[q Frames/s
E Equipment N':2 OverRun: [~ 0

Channel 0 : DEVICEMET

E Equipment N°-3 ° Errars | 1 ‘Waming Level
Bus O | 0
Baudrate: | 500 KBit/s
Buz Load :
100 2%
Ian IW
Current : I 000 % B0 %
Iir : IW
0%

CAN I DeviceM et [scanner)

applicom=——=
B2 international

The CAN and DeviceNet (scanner) tabs appear on the data display in the right side
of the window.
The CAN controller status of the scanner board is displayed on the CAN tab.

Rx - Number of receive data bytes and flames

TX - Number of send data bytes and flames

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 2.5.5
Master Mode.
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4. Troubleshooting (DeviceNet)

(2) Select the [DeviceNet (Scanner)] tab. The window changes as shown below.

_ 2 Diagnostic Board : 1 = 3]

Dizgnostic 7

Pw 3 ) |

— Channel Inf

MAL 1D :ID

; ~LED
] E Equipment N':2 7 Module/Metwork
[t
Equipment M*:3

EE 10

[Scanner no active !

applicomP Status :

= Mo synchronous on bus

| DeviceNet
CaN [scanner)

ol
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 No fault detected.

The function was performed correctly.

4 Inaccessible data.

Additional information:

The remote device is in error. Check its status.

32 The parameters passed to the functions are not
correct (eg: Number of requested variables too large)
33 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.

34 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.

36 Device not configured.

Define the device configuration with the
applicomlO® Console and re-initiate the
initialization of the applicomlO® product by running
the PclnitlO

Descriptions
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4. Troubleshooting (DeviceNet)

Status Code
General | Protocol
45 Non-resident dialogue software.

Additional information:

Initialize the applicomlO® interface before use by
running the PcInitlO

47 Targeted applicomlO® card invalid or incorrectly
initialized by the function 10 _Init

Descriptions

53 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.

55 Response time-out exceeded.

Additional information:

The device accepted the connection but did not
respond the request.

Check the device status.

65 Connection denied.

Additional information:

Connection to the DeviceNet master is in progress
or refused by the device.

70 Connection finished.

Additional information:

Duplication of MAC ID detected on the DeviceNet
network.

Modify the MAC ID of the DeviceNet master.

79 Profile incompatible.

Additional information:

The device does not match the configuration.
Check the device identity and the connection sizes.

63 Indicates that a communication error has been
encountered on serial Port.

66 Not enough applicomlO® interface memory.

93 Driver cannot be accessed.

99 Indicates that applicomlO® solution is already
running.

255 Indicates that the local input buffer was not updated

beforehand by the function 10_Refreshinput.
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4. Troubleshooting (DeviceNet)

(3) When you click <I/O> icon on the upper left of the window, the window changes as
shown below.

2 Diagnostic Board : =] 3]
Diagnostic 7
Plw |
— Channel Ink ti
“BoarﬂPCI_DVNID 01 2 3 45§ 7
" y " I TN I
E@l Channel 0 : DEVICENET 8 90 R 9 i i
L
f Equipment N*:2
= 16 17 18 13 20 21 22 23
=
EquipmentN°:3 LSS A S
= 24 25 26 27 28 29 30 3
L
32 3334 35 36 3F 3| 9
I A R R A
40 41 42 43 44 45 45 47
L
43 43 50 51 52 53 54 55
RS
BE 57 58 B9 B0 B1 B2 &3
L
<< Brevious Neut>»
appligom=———
%ntemaﬂonal

Each slave device status is shown in the right side of the window.

A green circle indicates that the communication of the corresponding device is normal,
and a red circle indicates that there is a communication error.

A gray circle indicates that the corresponding device does not exist.

(4) When you select “Equipment” on the device tree in the left side of the window, the
window changes as shown below.

5 Diagnostic Board : =] 53]

Diagnostic 7
Ple[D |
“ Board 1 PCI_DWNIO _|nEpm T
E@-l Channel 0: DEVICENET
E Equipment M*:2
. E Equipment M*:3

Output Mapping [ in Byte ] :
0

Selected Output Value

I~ Hex IU Wiite
Input Lenght [Bytes) |2
Output Lenght [Bytes] |1

applicomPF Status :

Mo synchronous on bus

The input and output statuses of the selected device are shown in the right side of the
window.

If you want to change output data, click the byte number you want to change in
[Output Mapping]. Then, enter a value in [Selected Output Value:]-[Write] and click
the <Write> button.

172 RC620 Option Fieldbus 1/0 Rev.8



4. Troubleshooting (PROFIBUS DP)

4.2 PROFIBUS DP Troubleshooting

Exclusion

Every system has its special environment, conditions, specifications, and usages. This
guide is provided as a general reference for troubleshooting a PROFIBUS DP network.
Every effort has been made to ensure the information is accurate. However, we do not
guarantee the complete accuracy of the information and thus we decline any liability for
damages or costs incurred by the use of this troubleshooting.

Before examining a problem on the network, please ensure that your established
PROFIBUS DP system satisfies network specifications. (Refer to this troubleshooting and
the section 2.4 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.

PCI-DPIO

O ©|<«— Configuration Port —>
Communication Status LED

<——Male 9-pin D-Sub ——>
Port for Board Configuration

Jumper for Board Address

JP1
[

\ JP1

O

O
O 0| < Status Display LED (2)—>[
Left: Communication Status LED [

Right: Physical Error LED 0 OHOHO‘

ollola

<— Female 9-pin D-Sub > EEE
PROFIBUS DP Port e CoC1C2

Q <€—4-pin Terminal —>
Watchdog Port
(Do not use this port.)

The Communication Status LED is on the left and the Physical Error LED is on the right
seen from the rear panel.

The Communication Status LED is referred to as the ST LED (ST) in this section.
The Physical Error LED is referred to as the BF LED (BF) in this section.
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4. Troubleshooting (PROFIBUS DP)

4.2.1.2 Check Network Status

As a first step, check the current condition of the network. There are different
specifications of status display LED on a device in the PROFIBUS DP standard. This

section explains how to check the network status assuming that EPSON RC+ is configured
as a master or slave.

(1) Master Status: BF/ST LEDs

LED Color Light Condition

BF (Physical error) O Green [ORed OON [OBlinking | O OFF

ST (Communication Status) | O Green O Red OON OBlinking | O OFF

(2) Station Number of Absent Slaves
Absent slaves are disconnected from or not added to the network.

1. See the status flag regarding to the removal and addition if the master has status
information.

2. See the BF/ST LEDs of all slaves if the master has no status information.

(3) Absent Slave Status: BF/ST LEDs

LED Color Light Condition

BF (Physical error) O Green [ORed OON 0OBlinking | O OFF

ST (Communication Status) | O Green [ Red OON OBlinking | O OFF

(4) Physical Node Location of Absent Slave
Master PLC

\Terminating Resistor ON

[ AN/ A/

| Slave | | Slave | | Slave |

B 7Terminating Resistor ON

. Terminating
‘ Resistor ON\/ )
Tl Slave | [sSlave | [Slave | .-~

S
~
~

\

Start the examination from this block
when an error occurred here.

(5) Error Occurrence Condition
O Immediate occurrence (high reproducibility)
O Rare occurrence (low reproducibility)
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4. Troubleshooting (PROFIBUS DP)

4.2.2 Problems and Countermeasures

Master Unit LED o
Error Description [Reference]
BF ST
Light Green Normal - Normal condition
OFF Light communication
Blinking
Light Green Ready for - Normal condition
OFF Light ON | communication
Light Red Communication | [Refer to the section 4.2.2.1 Master
OFF Light error Communication Error.]
Blinking - Slave disconnected from the network
(Remote 1/0 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

RC620 Option Fieldbus 1/0 Rev.8
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4. Troubleshooting (PROFIBUS DP)

+ Process Flowchart

See 4.2.1 Examining
Details of Trouble.

176

Master LED

BF: OFF Yes

Absent Slave LED

BF: Red ON

ST: Red ON

BF: OFF \[Yes

Y

ST. OFF

No

BF: Red ON

) 4

Other

Y

Master:
Data Link Error

Master:

Uninitialized Network

Master:
Physical Error

See
4.2.2.1.1.

See
4.2.2.1.1.

See
4.2.2.1.2.

See
4.2.2.1.3.

See
4.2.2.1.4.

See
4.2.2.2.

See
4.2.2.3.

See
4.2.2.4.
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4. Troubleshooting (PROFIBUS DP)

4.2.2.1 Master: Communication Error

Master Unit LED

Error Description
BF ST
Light Red Communication | - Slave disconnected from the network
OFF Light error (Remote 1/0O communication error)
Blinking - Slave not added to the network

(Scan list collation error)
- Nonstandard wiring

- No or too many terminating resistors
- Noise intrusion

Master/Slave: Communication Error

BF ST
Master LED Condition Light OFF Red Light Blinking
Absent Slave LED Condition Light OFF Green Light Blinking
(Communication error) Light OFF Red Light Blinking
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4. Troubleshooting (PROFIBUS DP)

+ Process Flowchart

Check
Check the following: ) o
~ Unconnected terminating resistor Problem exists. (Fix it.)
O No Problem - Unconnected or loose connector/signal wire
- Cable disconnection See 4.2.3.1 and 4.2.3.2.
No problem
Problem exists. (Fix it.)
Measure voltage of all g
0 No Problem slave power supplies. v
No problem
The problem is fixed.
O No Change Replace the trouble unit. >
No change
Replace moving cable. The problem is fixed. -
O No Change (Replace deteriorated cable). >
No change
The problem is fixed.
O No Change Check for noise influence. >

See 4.2.3.3.

No change

O The trouble unit is not found.

Does an error occur immediately?

Immediately

Divide the network and The unit s found.

find the trouble unit.

Replace the unit.

The unit is not found.

A 4

v

Normal Communication?

A

v \ 4

Consult the PROFIBUS manufacturer. ‘ Finish ’
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4. Troubleshooting (PROFIBUS DP)

¢ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Disconnected
terminating
resistors

O Cable
disconnection

O Disconnected
connector

O Disconnected
signal wire

(1) Check that terminating
resistors are connected to
both ends of the network.

(2) Measure resistance between
signal wires with device
power supply OFF.

— Normal: 100 to 120 Q

® Measuring point: Connection

of the trouble unit

® [or 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

® [or 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
—s 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.

—s For details, refer to the section
4.2.3.4 Broken Unit
Examination.
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4. Troubleshooting (PROFIBUS DP)

Slave: Data Link Error

MS NS
Master LED Condition Light OFF Red Light Blinking
Absent Slave LED Condition
. Light OFF Red Light ON
(Data link error)

+ Process Flowchart

Check

Check the following:
- Unconnected terminating resistor Problem exists. (Fix it.)
- Unconnected or loose connector/signal wire
- Cable disconnection

[0 No Problem
See 4.2.3.1 and 4.2.3.2.

No problem

The problem is fixed.

Replace moving cable.

0 No Change (Replace deteriorated cable).

\4

No change

The problem is fixed.

O No Change Check for noise influence.

\ 4

See 4.2.3.3.

No change

O The trouble unit is not found.

Does an error occur immediately?

Immediately

Divide the network and The unit is found.

find the trouble unit.

Replace the unit.

The unit is not found.

A 4

v

Normal Communication?

A

\ 4 A\ 4

Consult the PROFIBUS manufacturer. ‘ Finish ’
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4. Troubleshooting (PROFIBUS DP)

¢ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Disconnected
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 O

® Measuring point: Connection

of the trouble unit

® [For details, refer to the section

4.2.3.1 Connection Problem.

Fix the problem.

How to find the trouble
point:

Remove the terminating
resistor on one end of the
network. The trouble point
is where resistance
changes from 220 Q.

O Loose connector
O Loose signal wire

Check for the connection of
connectors and signal wires.
— The connectors and signal

wires should be firmly connected.

® Checkpoint: all stations and all
branch taps

® For details, refer to the section
4.2.3.2 Loose Connector and
Signal Wire.

Connect the connectors
and signal wires again.

O Noise
(external cause)

Check the noise intrusion via the

following paths (1) to (3).

(1) Noise via shield

(2) Induced noise via

communication cable

(3) Device power supply

— For details, refer to the section
4.2.3.3 Noise Intrusion.

Take countermeasures
against noise.

O Broken unit

Replace the trouble unit with a

new one.

— Verify whether the problem is
fixed.

Replace the unit with a
new one.

@ No cause is
identified.

Identify the trouble point by

dividing the network.

— For details, refer to the section
4.2.3.4 Broken Unit
Examination.
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4. Troubleshooting (PROFIBUS DP)

Slave: Uninitialized Network

BF ST
Master LED Condition Light OFF Red Light Blinking
Absent Slave LED Condition . .
(Uninitialized Network) Light OFF Light OFF

+ Process Flowchart

Check

Measure voltage of all Problem exists. (Fix it.)

slave power supplies.

[0 No Problem

No problem

Check the following:
- Unconnected terminating resistor
< Unconnected or loose connector/signal wire
- Cable disconnection

Problem exists. (Fix it.)

\4

O No Problem

See 4.2.3.1 and 4.2.3.2.

No problem

The problem is fixed.

Replace moving cable.
(Replace deteriorated cable).

\4

O No Change

¢ No change

Replace the unit.

Yes

\ 4

O No Normal Communication?

No

v

Consult the PROFIBUS manufacturer. ‘ Finish ’
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4. Troubleshooting (PROFIBUS DP)

¢ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Electrical surges of
device power supply

Measure voltage of the device

power supply at the trouble

unit.

— It should be within the range
of sufficient voltage for
device operation.

Check voltage of the device
power supply.

O Disconnected
terminating resistors

O Cable disconnection

O Disconnected
connector

O Disconnected signal
wire

(1) Check that terminating
resistors are connected to
both ends of the network.

(2) Measure resistance
between signal wires with
device power supply OFF.

— Normal: 100 to 120 Q

® Measuring point: Connection

of the trouble unit

® For details, refer to the

section 4.2.3.1 Connection
Problem.

Fix the problem.

How to find the trouble point:
Remove the terminating
resistor on one end of the
network.

The trouble point is where
resistance changes from 220
Q.

O Loose connector
O Loose signal wire

Check for the connection of

connectors and signal wires.

— The connectors and signal
wires should be firmly
connected.

® Checkpoint: all stations and
all branch taps

® [For details, refer to the
section 4.2.3.2 Loose
Connector and Signal Wire.

Connect the connectors and
signal wires again.

O Broken unit

Replace the trouble unit with a

new one.

— Verify whether the problem
is fixed.

Replace the unit with a new
one.
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4. Troubleshooting (PROFIBUS DP)

Physical Error

BF ST
Master LED Condition Light OFF Red Light Blinking
Abser]t Slave LED Condition Red Light ON No Matter
(Physical error)

+ Process Flowchart

Check
Measure voltage of all Problem exists. (Fix it.)
0 No Problem slave power supplies.
No problem
Replace the unit.
o Yes
0 No Normal Communication? >
No
\ 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.
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4.2.2.2 Master: Data Link Layer Error

Master Unit LED Error Description
BF ST
Light Red Data link layer - Nonstandard wiring
OFF Light ON | error - Noise intrusion

+ Process Flowchart

Check

Check the following:
~ Unconnected terminating resistor Problem exists. (Fix it.)
- Unconnected or loose connector/signal wire
- Cable disconnection

[0 No Problem

See 4.2.3.1 and 4.2.3.2.

No problem

Replace moving cable. The problem is fixed.

0 No Change (Replace deteriorated cable).

\ 4

No change

The problem is fixed.
Check for noise influence.

\ 4

O No Change
See 4.2.3.3.

No change

O The trouble unit is not found.

Does an error occur immediately?

Immediately

Divide the network and The unit is found.

find the trouble unit.

The unit is not found. Replace the unit.

A 4

Normal Communication?

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 ©

® 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.

RC620 Option Fieldbus 1/0O Rev.8




4. Troubleshooting (PROFIBUS DP)

4.2.2.3 Master: Uninitialized Network

Master Unit LED Error Description
BF ST
Light Light Uninitialized network - Master unit power error
OFF OFF - Master unit configuration error

+ Process Flowchart

Check

O No Problem

0 No Problem

Measure voltage of all
slave power supplies.

Check for master device configuration.

Problem exists. (Fix it.)

No problem

Problem exists. (Fix it.)

No problem

Replace the master unit.

O No

Normal Communication?

Yes

A 4

No

Consult the PROFIBUS manufacturer.

+ Causes of Error

Y

‘ Finish ’

Possible Cause

Examination Method

Countermeasure

O Electrical surges
of master device
power supply

Measure voltage of the device

power supply at the master unit.

— It should be within the range of
sufficient voltage for device
operation.

Check voltage of the
device power supply.

O Master device
configuration error

Check that the master device was

configured properly.

—After changing the
configuration, verify whether
the problem is fixed.

Check the master unit
configuration.

O Broken master
unit

Replace the broken master unit

with a new one.

—Verify whether the problem is
fixed.

Replace the master unit
with a new one.
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4.2.2.4 Master: Configuration Error

Master Unit LED

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

- Unconnected or loose connector/signal wire
- Cable disconnection

O No Problem

No problem

Replace moving cable.
(Replace deteriorated cable).

O No Change
No change
O The trouble unit is not found.

Rarely Does an error occur immediately?

Immediately

Divide the network and
find the trouble unit.

The unit is not found.

\4

Problem exists. (Fix it.)

See 4.2.3.1 and 4.2.3.2.

The problem is fixed.

\ 4

The unit is found.

Replace the unit.

v

Yes
Normal Communication?

A

\4

Consult the PROFIBUS manufacturer.

188
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‘ Finish ’
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4. Troubleshooting (PROFIBUS DP)

¢ Causes of Error

Possible Cause

Examination Method

Countermeasure

O Disconnected

O Disconnected
connector

wire

terminating resistors
O Cable disconnection

O Disconnected signal

(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 ©

® 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 Q2.

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.

Measure resistance between signal wires with tester.

Resistance Determination
0Q Short circuit
Under 100 Q Three or more terminating resistors on one network
100t0 120 Q2 Normal
Over 120 Q Error (cable disconnection, disconnected signal wire, one or
zero terminating resistor)

(4) How to find the trouble point:

- Remove the terminating resistor on one end of the network.
(The resistance at the point where the terminating resistor is connected is 220 Q.)

- Measure resistance at branch taps of all units.
- The trouble point is where resistance changes from 220 Q.

- After finding the trouble point, verify the connector and cable conditions.
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4. Troubleshooting (PROFIBUS DP)

¢ Process Flowchart

Check for cable laying.

A

Check that
terminating resistors
are connected.

Problem exists.
(Add terminating resistors.)

Normal

Turn OFF all units.

y

easure resistance
with tester.
100t0 120 Q

QOut of 100 to 120 Q (Error)

Normal Resistance: over 120

See 4.2.3.2. Yes

resistor on either side.

Remove one terminating

»
»

v

Approx. Measure
resistance at
connectors

with tester.

Find the trouble point.]

Resistance: under 100 Q Under 10 ©

10 to 100 ©

Check for short

circuit between
signal wires.

Check for connection of
terminating resistors.

(1) Three or more —
terminating resistors Short circuit
(2) Wrong terminating between signal

resistors, etc. wires

(1) Unconnected or loose connector

(2) Cable disconnection, etc.

RC620 Option Fieldbus 1/0 Rev.8
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4.2.3.2 Loose Connector and Signal Wire

Check for the connections of the following parts on the connector and cable.

(1) Connection of connector and signal wire

Small flat-blade screwdriver
with even thickness

4.2.3.3 Noise Intrusion

Verify how error occurrence condition changes while taking the following
countermeasures.

¢ Ground of FG wire
Normal Grounding: Peel the cable covering and ground the FG wire.

Peel the cable covering and
secure the cable with FG clamps.

Secure the clamps to the
intermediate plate of the board
with screws to ground the shield.

Turn ON the terminating resistor
at the end of the network.
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4. Troubleshooting (PROFIBUS DP)

Countermeasure 1: Improve FG.

Peel the cable covering and
secure the cable with FG clamps.

o]
L

1L
Isoelectric Line

. & &
Grounding Screw Grounding Screw

Slave Device Slave Device

Countermeasure 2: Disconnect the FG wire to isolate it from the ground.

When noise intrudes the ground line due to a noise source such as an inverter installed
near the grounding point, disconnect the shield wire of the signal cable and isolate it
from the ground to restrain noise intrusion.

Disconnect the grounding wire.

¢ Induced noise via communication cable
Separate the PROFIBUS DP signal wire from the other wires (especially power wires).
* Separate the signal wire from the power wires 300 mm or more.

Light elegtrlcgl cable Suspended ducts
ommunication cable :

Floor ducts

Signal wire
PLC input/output wire

300 mm
_ |or more

PLC power wire

Control circuit wire Conduit D signal wire _
300 mm PLC input/output wire
or more D ) (2) Power wire

Power wire

During site inspection, bypass the wire that is possibly affected by induced noise with
other cables and then lay the cables. Establish the communication under no induced
noise condition and verify whether an error occurs.
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4.2.3.4 Broken Unit Examination (Dividing Network Examination)

When you cannot quickly find the trouble point due to broken unit, connection failure
including loose connector, or cable partial disconnection, divide the network to find the
trouble point. Verify how error occurrence conditions change while taking the following
countermeasures.

How to Examine
Divide the network to find which station is a cause of a trouble.

Verify that a master can establish communications with the slaves even though one slave
is separated from the network.

After finding the trouble station, check the cables connected to it and replace the unit.

How to Divide
Divide the network by block and check each block.

1. Ensure that the master has no problem by connecting it to its slaves one by one.
(BF/ST: light OFF/green light ON or blinking)

2. Divide the network in the middle of it and check for the communication condition.
(BF/ST: light OFF/green light ON or blinking)
Normal: The trouble point is on the other half of the network.
Error: The trouble point is on the current half of the network.
(Continue dividing the half of the network further to distinguish error part from
normal part.)

3. Check for communication on the block to specify the trouble point.

Master PLC Terminating Specify which station is the limit of
—~ Resistor O the normal communications.

Terminating 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 O

DaalineB £ puo/mxo-p (3)

2200

DaalineA__§ ryD/TxD-N (8)

390 ©
DGND (5)
(3) Cable
The cables should meet the PROFIBUS specifications.
Item Property
Impedance 13510 165 Q
Capacity < 30 pf/im
Loop resistance 110 Q/km
Wire diameter 0.64 mm
Core cross-section > 0.34mm?

RC620 Option Fieldbus 1/0 Rev.8
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4. Troubleshooting (PROFIBUS DP)

4.2.3.6 EPSON RC+ Master Configuration

For details of EPSON RC+ master configuration, refer to the section 2.6 PROFIBUS DP
Board Installation.

The following section describes the procedure for verifying the scanner board condition
with the applicomlO Console application.

Verifying applicomlO Console application condition

The status bar at the bottom of the window shows the applicomlO Console application
status. The status bar varies as shown below:

Character

: The address number of the scanner board is indicated with
characters. When the character “F” appears, the flash memory on
the board initialized the scanner board.

Background color : The background color indicates the scanner board status.

For details, refer to the table below.

Background | Character Status

Gray Black Access to scanner board was failed.
After that, the status bar will not be renewed
automatically. To renew the status bar, right-click
the status bar and select [Refresh].

Magenta Black The scanner board was initialized with the earlier

version applicomlO Console application.

It is recommended that the scanner board be written
into the flash memory (reinitializing the scanner
board) again with the current version applicomlO
Console application.

Red

Black The scanner board was not initialized.
Initialize the scanner board to use it.

Yellow

Black The scanner board was partially initialized.
This status happens only during network detection
and on-line actions.

Deep green

White Although the scanner board was initialized, it is
different with the currently opened configuration.
(Different version, etc.)

It is recommended that the scanner board be written
into the flash memory (reinitializing the scanner
board) again with the current version applicomlO
Console application.

This status happens only during network detection,
on-line actions, and diagnostic.

Green

Black The scanner board was initialized properly and it is
no different with the currently opened configuration.
This status happens only during network detection,
on-line actions, and diagnostic.
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4. Troubleshooting (PROFIBUS DP)

Verifying the PROFIBUS DP network condition
The applicomlO Console application has the following functions:
Network Monitor function : Monitoring error condition detected on the network
Diagnostic function : Network diagnosis

(1) Select the [Network Detection] tab in the left center of the applicomlO Console
application.

=lolx|

Eile  Descrip

ary  Metwork  Protocol Tools Jtems 2

4l 8| ®lelzlo| B 2| 2 el = |
| | =~ +¢ [EFOFIBUSIMEsteri=) Station] 000 =il 2INb 7
_—— == o ion: TP 18-
P S0 o s Troco0-mr00n
=58 Description (GONFIGOT) &} [Mone] Local DP Slave
5] _ﬂ,_, Boards configuration

= B Board 11 POI-DPIO

A Protocol (Profibus): Profibus, Masters

oy
W DDE server parameters
2 OFC server parameters

4 |

E Equipment Libiak MNetwork Defection I )]

Loading description files complete ;I
Loading configuration files.. i |
Loading confieuration files complete ll

B Output Message View |
Ready | Configuedboxdssime: RN [ [ [ [ [ [z

(2) Click the <Online Action> icon. The [Network Monitor] dialog box appears.

Online Action 21xl

Metwork. Monitor |Set Slave Address |

oo 002 003

Token Errar : l:l—
fAddress Error : lg—
Timeout Error: |1— Metwork Gyl : W
Frame Error : IU— Bus Fault : |-|—

Help I oK I Gancel |

You can check the conditions of the following errors on this dialog.

Token Error Address Error Timeout Error
Frame Error Network Cycle Bus Fault

When an error occurs on the network, it is added to the corresponding error counter.
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198

(3) Select [Protocol]-[Diagnostic] from the applicomlO Console application menu. Click
the magnifying grass icon on the [Diagnostic] dialog box.
Then, select the slave you want from the device tree in the left side of the window.
The window changes as shown below.

o =] 4
Diagnostic 7
Dw 3 |
I tink b
w Board 1 PCI_DPIO
; [ Slave Information——— |
|E| k Channel 0: PROFIBUS Master Addiess : IU—
; = ) SYMC Mode
B ! FREEZE Mods

Watchdog Control
Slave Device

Diagnostic |

— ldentification Mumber
Decimal : [1562

@ena

=
E Slave N*3 ->DP

Hexadecimal : [514,

— Configuration

Display modules ... |

applicom
el international

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.

x|

7 Master Lock 7 Slave Deactivated 7 Ewxt Diag Dwverflow

7 Parameter Fault 7 Reserved I Reserved

7 Invalid Slave Responge " 57MC Mode " Reserved

Mot Supported I~ FREEZE Mode I~ Reserved

7 Extended Diag 2 Watchdog On I~ Reserved

" Configuration Fault & Slave Device I~ Reserved

7 Station not Feady 7 Static Diag ™ Reserved

" Station non Existent 7 Parameter Feq Used ™ Reserved

Extended Diag

Device Related Diagnostic : 000 0<00 0<00 0=00 0x00 000 d
applicom=——=

e international
0ld Extented Status : 0
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(4) When you click the <I/O> icon, the window changes as shown below.

Dizgnostic 7

Plw 2 |

]
m

m Board 1 PCI_DPIO

Slave N*:2 -»DF
BB slave N3 DR

=

oo
i = Rt}
DI
o
= @
o

O3 03 R 08 08 080
T2aOFZasE LY OB aON O
IR AOZEOSE A8 08 a8 0

= 7
@

g O 0 0y O Oz 0o do
D9 O & O O O3 0o O

TF 8Os 02 a3 a
T ao2as 08 080

£ Frevious Mest »»

li —
%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.

= Diagno: nard : =] 3

Diaghostic 7

Plw |

I r— =
“ Board 1 PCI_DPID Input Mapping { in Byte ] -

=] k Charnnel 0: PROFIBUS
H ==
e Slave N2 -»DP
=

Output Mapping [ in Byte ]:
1 0

Selected Dutput alue :

™ Hex ID it |
Input Lenght [Bptes] : IU
Output Lenght [Bytes] : |2

applicomP Status :
Ewchange OK |

applicom——
== rermatona

The input and output statuses of the selected device are shown in the right side of the
window.

If you want to change output data, click the bite number you want to change in
[Output Mapping]. Then, enter a value in [Write] in the “Selected Output Value” and
click <Write>.
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4.3 EtherNet/IP Troubleshooting

Exclusion

Every system has its special environment, conditions, specifications, and usages. This
guide is provided as a general reference for troubleshooting a EtherNet/IP network. Every
effort has been made to ensure the information is accurate. However, we do not guarantee
the complete accuracy of the information and thus we decline any liability for damages or
costs incurred by the use of this troubleshooting.

Before examining a problem on the network, please ensure that your established
DeviceNet system satisfies network specifications. (Refer to this troubleshooting and the
section 2.6 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
O<_(Do not use this port.)=>

oo LED@_____ P[]
(Not in use)
< D-Sub 9 pin —>
(Not in use) JP1
o [O][0][o
{1<€—Status Display LED (2)—> OO
1ojolo
D<— EtherNetl/P Connector —> cocic2

H |

The Module/NetWork LED is on the left and the 10 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 Check Network Status
(1) Master Status: MS/NS LEDs

LED Color Light Condition
MS (Module Status) O Green 0 Red OON 0OBlinking | OO OFF
NS (Network Status) O Green O Red OON OBlinking | O OFF

(2) Node Number of Absent Slaves
Absent slaves are disconnected from or not added to the network.

1. See the status flag regarding to the removal and addition if the master has status
information.

2. See the MS/NE LEDs of all slaves if the master has no status information.

(3) Absent Slave Status: MS/NS LEDs

LED Color Light Condition
MS (Module Status) O Green 0 Red OON [OBlinking | O OFF
NS (Network Status) O Green O Red OON 0OBlinking | OOFF

(4) Physical Node Location of Absent Slave

Master | RC420

i Ethernet Switch |

Ethernet Switch ‘ _____

~
‘< ~

t——1 Slave ] '\/\| Slave | [ Slave
“““““

A communication time out error occurred.

\
U
’
-

Start the examination from this block
when the error occurred here.

(5) Error Occurrence Condition

O Immediate occurrence (high reproducibility)
O Rare occurrence (low reproducibility)
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4.3.2 Problems and Countermeasures

Master Unit LED L
Error Description [Reference]
MS NS
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 seconds.)
Blinking - 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 EtherNet/IP Master Board
Installation - Master Mode.]
- The communication board is not initialized
Check the configuration

202

4.3.3 Tests and diagnostics

4.3.3.1 The 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.

(=] M@ Canal 0: MULTHMSG ETH

All devices in the configuration are visualized by a LED corresponding to the applicomlO
device number.

The LED may be red or green depending on the device error status.
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1. Diagnostic of the TCP/IP layer
This dialog box displays the status of the TCP/IP layer.

Diagnostic Board : 2

Diagnostic Tools 7
Dw 2.3
I“. Informations TCP/IP
Board 2 PCI_ETHIO
Configuration Type :
= l\ Channel 0: ETHERNET/IP Static
Address From :
=™ o
= S = Server Equipments Lt IBFSQMW
Sub-Metwork Mask :
a E 31: [128.127.56.31] [ EtherN [ 2555250
Gateway |P Address :
0000
Primary DNS Address:
0000
Secondary DNS Address:
0000
Host Name :
Domain Name :
\
< >
Configuration Type Mode type selected in the configuration: DHCP, BOOTP,
Static
Address From How the IP address has been obtained: from the server,
flash memory or factory address.
IP address IP address of the applicomlO master on this channel.
Sub-Network Mask Sub-network address of the applicomlO master on this
channel.
Gateway IP Address Address of the gateway configured on the applicomlO

master on this channel.
Primary DNS Address IP Address of the primary DNS server.
Secondary DNS Address IP address of the secondary DNS server.
Host Name Host name of the applicomlO master on this channel.
Domain Name Domain name of the applicomlO master on this channel.
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TCP tab

Passive: connections :

0
Actives connections

e
Currents connections :

i
Byles imveived

674
Bytes tiznsmited

11034
Time-out retransmitted :

0

\‘ICP i ;l\ P Address

Passive connections
Active connections
Current connections
Bytes received
Bytes transmitted
Retries on time-out

IP tab

Packets received :
13080

Packets tansmitted :

[3124

Enors :
0
"@TCP \@;ﬂ" Address

Packets received
Packets transmitted
Errors

Number of passive connections.

Number of active connections.

Number of current connections.

Number of bytes received.

Number of bytes transmitted.

Number of retries on reception of a time-out.

Number of packets received.
Number of packets transmitted.
Number of IP errors.
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2. Diagnostic of server devices

= Diagnostic Board : 2 ‘ - |E|®

Diagnostic Tools 7

Pw 2

“ Board 2 PCI_ETHIO

Server equip informations

Request : 50505

= k Channel 0: ETHERNETAP Hecuet/e i [1EA T —
= —«f—ra Layer TCP/P Data bytes : 706877

= i@" Data bytes/s :[2772,00

Bl [E] 31:[128.127.56.31] [ EtheN

Enor requests : |0

Requests
Requests /s
Useful bytes
Useful bytes / s
Requests in error

RC620 Option Fieldbus 1/0 Rev.8

Number of requests.
Number of requests per second.
Number of useful data bytes.

Number of useful data bytes per second.

Number of requests in error.
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3. Overall device diagnostics

View the diagnostic information on a device in the configuration by selecting the node
which corresponds to the device.

- Diagnostic Board : 2

Diagnostic Tools ?

Pw 23

Board 2 PCI_ETHIO

= \ Channel 0 : ETHERNET/IP From: [T Configuation
= j|‘_\r“‘ Layer TCPAP Flequest : [E5154

S ;
= y~* Server Equipments Request/s : 200,00

-

Equipment informations

IP Address : 128.127.56.31

31: [128.127.56.31] [ EtherN Data bytes - /311924
Data bytes/s - [2800,00

Connections : |1

Time-out enors - [
Frame errars : |0
Reject emors : |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 <|Ig> 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 Board : 2
Diagnostic Tools 7
Pw 2
Services
“ Board 2 POI_ETHID
Address
= k Channel 0: ETHERNETAP @ IP Address :
—
= jrIJ“’ Layer TCP/IP e
S " Host Name :
= o Server Equipments
B I®| 31:1128.127.56.31] [ EtheN P [ Time [ Status
£ >
Clear ‘ Ping
Loop: ™
Status Stop OnEror: [~
S
" % DNS ICMP

(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.)

RC620 Option Fieldbus 1/0 Rev.8
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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
Pw 2
Services
“ Board 2 POI_ETHID
Address
= \ Channel 0: ETHERNETAP ¢ 1P Address :
128.127.56.31
= jrIJ"’ Layer TCP/IP R
s " Host Name :
= o Server Equipments
31: [128.127.56.31] [ EtherN IP [ Time [ Status
= 128127.56.31 <10ms O
128.127.56.31 <10 ms 0
128127.56.31 «i0ms 0O
128.127.56.31 <10 ms 1]
128.127.56.31 <10ms O
&8 >
Clear ‘ Ping
Status : Stop OnEmor: [
0
& " 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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5. Maintenance Parts List

Slave
Part Name Code
DeviceNet board R12B040706
PROFIBUS-DP board R12B040707
CC-Link board R12B040708
EtherNet/IP board R12B040719
PROFINET board R12B040728
Master
Part Name Code
DeviceNet board R12B040701
PROFIBUS-DP board PCI-DPIO R12B040702
PCU-D2PIO R12N747191
EtherNet/IP board R12B040720
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