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Important User Information

This document contains a general introduction as well as a description of the technical features provided by the
Anybus Communicator, including the PC-based configuration software.

The reader of this document is expected to be familiar with PLC and software design, as well as communication
systems in general. The reader is also expected to be familiar with the Microsoft Windows operating system.

Liability

Every care has been taken in the preparation of this manual. Please inform HMS Industrial Networks AB of any
inaccuracies or omissions. The data and illustrations found in this document are not binding. We, HMS Industrial
Networks AB, reserve the right to modify our products in line with our policy of continuous product development.
The information in this document is subject to change without notice and should not be considered as a commit-
ment by HMS Industrial Networks AB. HMS Industrial Networks AB assumes no responsibility for any errors that
may appear in this document.

There are many applications of this product. Those responsible for the use of this device must ensure that all the
necessary steps have been taken to verify that the applications meet all performance and safety requirements in-
cluding any applicable laws, regulations, codes, and standards.

HMS Industrial Networks AB will under no circumstances assume liability or responsibility for any problems that
may arise as a result from the use of undocumented features, timing, or functional side effects found outside the
documented scope of this product. The effects caused by any direct or indirect use of such aspects of the product
are undefined, and may include e.g. compatibility issues and stability issues.

The examples and illustrations in this document are included solely for illustrative purposes. Because of the many
variables and requirements associated with any particular implementation, HMS Industrial Networks AB cannot
assume responsibility for actual use based on these examples and illustrations.

Intellectual Property Rights

HMS Industrial Networks AB has intellectual property rights relating to technology embodied in the product de-
scribed in this document. These intellectual property rights may include patents and pending patent applications
in the US and other countries.

Trademark Acknowledgements

Anybus ® is a registered trademark of HMS Industrial Networks AB. All other trademarks are the property of their
respective holders.

Warning: This is a class A product. in a domestic environment this product may cause radio interference in
which case the user may be required to take adequate measures.

ESD Note: This product contains ESD (Electrostatic Discharge) sensitive parts that may be damaged if ESD
control procedures are not followed. Static control precautions are required when handling the prod-
uct. Failure to observe this may cause damage to the product.
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Preface

About This Document

This document only covers the DF1 protocol mode in the Anybus Communicator. Please refer to the

respective ABC fieldbus manuals for information on the master and generic modes, that also are avail-
able for all ABC modules.

For more information, documentation etc., please visit the HMS website, ‘www.anybus.com’.
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About This Document P-2

Conventions & Terminology

The following conventions are used throughout this document:

Numbered lists provide sequential steps
Bulleted lists provide information, not procedural steps

The term ‘user’ refers to the person or persons responsible for installing the Anybus Communi-
cator in a network.

The term ‘gateway’ refers to the Anybus Communicator.

Hexadecimal values are written in the format OxXNNNN or NNNNh, where NNNN is the hex-
adecimal value.

Decimal values are represented as NNNN where NNNN is the decimal value
As in all communication systems, the terms “input” and “output” can be ambiguous, because
their meaning depend on which end of the link is being referenced. The convention in this doc-

ument is that “input” and “output” are always being referenced to the master/scanner end of the
link.

Glossary

Term Meaning

ABC Anybus® Communicator™

Command A pre-defined transaction.

Configuration List of configured nodes with transactions on the subnetwork.
Fieldbus The higher level network to which the communicator is connected.

Fieldbus Control System | Fieldbus master

Monitor A tool for debugging the gateway and the network connections.

Node A device in the configuration which defines the communication with a node on the subnetwork
The network that is logically located on a subsidiary level with respect to the fieldbus, and to

Subnetwork which the Anybus Communicator acts as a gateway.

Transaction A generic building block that is used in the subnetwork configuration and defines the data that
is sent and received on the subnetwork.

User Person or persons responsible for installing the Anybus Communicator

Higher Level Network | Master node fieldbus network. Please refer to the relevant ABC manual.

Network

Fieldbus

DF1 protocol mode
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Chapter 1

1. About the Anybus Communicator for DF1

The Anybus Communicator for DF1 acts as a gateway between the serial DF1 protocol and a number
of fieldbuses'. Integration of industrial devices is enabled without loss of functionality, control and re-
liability, both when retro-fitting to existing equipment as well as when setting up new installations.

Fieldbus Master
(e.gaPLC)

Fieldbus Master
(e.gaPLC)

INVERTER

(Fieldbus Network)
(Fieldbus Network)

PC configuration
and monitoring

PC configuration
and monitoring

g i\]

[
I
Jl

Serial communication

% device

Serial communication devices
Single-Node DF1 Serial Sub Network Multi-Node DF1 Serial Sub Network
Subnetwork

The gateway can address up to 50 nodes, with node addresses in the span 0-254. The upper limit of 50
nodes is due to the maximum number of transactions that are allowed in one configuration. The gateway
supports the following physical standards:

e RS-232
* RS-422
* RS-485

DF1 Interface

DF1 connectivity is provided through patented Anybus technology; a proven industrial communication
solution used all over the world by leading manufacturers of industrial automation products.

*  Galvanically isolated bus interface

* RS-232, RS-422 or RS-485 operation

*  On-board configuration switches

*  2400... 38400 bps operation

1.

At the moment the following fieldbuses are supported: Profibus-DP, Interbus-S, CANopen, DeviceNet,
EtherCAT, EtherNet/IP, Profinet 10, FIPIO, Modbus Plus, Modbus RTU, ControlNet, and Modbus TCP.
For fieldbus specific settings, please refer to the respective Anybus Communicator manuals, available for
download at www.anybus.com.

DF1 protocol mode
Doc.Rev. 1.00 Doc.ld. SCM-1200-063



About the Anybus Communicator for DF1 5

1.1 External View

For wiring and pin assignments, see A-43 “Connector Pin Assignments”.

A: Fieldbus Connector

This connector is used to connect the gateway to the fieldbus. It
may differ depending on fieldbus. Please refer to the ABC man-
ual for the fieldbus that will be used.

See also...

“Fieldbus Connector” on page 43

B: Configuration Switches
See also...

- “Configuration Switches” on page 6

C: Status LEDs

See also...

“Status LEDs” on page 6

D: PC-connector

This connector is used to connect the gateway to a PC for con-
figuration and monitoring purposes.

See also...

“PC Connector” on page 44

E: DF1 Subnetwork Connector
This connector is used to connect the gateway to the serial DF1 subnetwork.
See also...

“Subnetwork Interface” on page 45

F: Power Connector
This connector is used to apply power to the gateway.
See also...
“Power Connector” on page 43

“Technical Specification” on page 47

G: DIN-rail Connector
The DIN-rail mechanism connects the gateway to PE (Protective Earth).
See also...
“Hardware Installation” on page 7

- “Technical Specification” on page 47

DF1 protocol mode
Doc.Rev. 1.00 Doc.|d. SCM-1200-063



About the Anybus Communicator for DF1 6

1.2 Status LEDs

o0
# State Status [ @ )
- - 7 0920
1 The behavior of LEDs 1 - 4 is fieldbus specific. Please refer to the | 00 i
2 respective ABC fieldbus manuals for details. er" “~°
3
4
5- Subnet Status | Off Power off
Green, flashing Running correctly, but one or more trans-
action error(s) have occurred
Green Running
Red Transaction error/timeout or subnet
stopped
6 - Device Status | Off Power off —
Alternating Red/Green | Invalid or missing configuration
Green Initializing
Green, flashing Running
Red, flashing Contact the HMS support department
1.3 Configuration Switches —

The configuration switches determines the basic communication settings
for the fieldbus interface.! Normally, these switches are covered by a plas-
tic hatch. When removing the hatch, avoid touching the circuit boards and
components. If tools are used to open the hatch, be cautious.

Note that these settings cannot be changed during runtime, i.e. the gate-
way must be restarted in order for any changes to have effect.

Please refer to the respective ABC fieldbus manuals for information about
the settings of these switches.

1. Depending on which ABC module you use, the switches may look different. Please refer to the respective
fieldbus manual for information.

DF1 protocol mode
Doc.Rev. 1.00 Doc.|d. SCM-1200-063



About the Anybus Communicator for DF1 7

1.4 Hardware Installation

Perform the following steps when physically installing the gateway:

1. Snap the gateway on to the DIN-rail (See 1-5 “DIN-rail Connector”)

The DIN-rail mechanism works as follows:

-

To snap the gateway oz, first press the it downwards (1) to compress the
spring in the DIN-rail mechanism, then push it against the DIN-rail as to
make it snap on (2)

To snap the gateway off, push the it downwards (1) and pull it out from
the DIN-rail (2), as to make it snap off from the DIN-rail.

Connect the gateway to the fieldbus network
Set the fieldbus communication settings using the on-board switches
Connect the gateway to the serial subnetwork
Connect the gateway to a free COM-port on the PC via the PC-cable.

Connect the power cable and apply power

A A T ol

Start the ABC Config Tool program on the PC

(The ABC Config Tool software attempts to detect the serial port automatically. If not success-
ful, select the correct port manually in the “Port”-menu).

8. Configure the gateway using the ABC Config Tool and download the configuration

DF1 protocol mode
Doc.Rev. 1.00 Doc.|d. SCM-1200-063



About the Anybus Communicator for DF1 8

1.5 Software Installation

1.5.1 ABC Config Tool

System requirements
e Pentium 133 MHz or higher
* 10 MB of free space on the hard drive
* 8 MBRAM
*  Screen resolution of 800x600 (16 bit colour) or higher
e Microsoft Windows™ 2000 / XP / Vista / 7

e Internet Explorer 4.01 SP1 or newer

Installation

* Anybus Communicator resource CD

Insert the CD and follow the on-screen instructions. If the installation does not start automati-
cally, right-click on the CD-drive icon and select Explore. Execute ‘setup.exe’ and follow the on-
screen instructions.

e From website

Download and execute the self-extracting .exe-file from the HMS website (www.anybus.com).

DF1 protocol mode
Doc.Rev. 1.00 Doc.|d. SCM-1200-063



Chapter 2

2. Basic Operation

2.1 General

The Anybus Communicator gateway is designed to exchange data between a serial subnetwork and a
higher level network. Unlike most other gateway devices of similar kind, most ABC gateways do not
have a fixed protocol for the subnetwork, and can be configured to handle almost any form of serial
communication. In this document, the DF1 protocol mode for the subnetwork is described. When con-
figuring the ABC module you can also choose either master mode or generic mode. For information and
instructions on this modes, please refer to the respective ABC fieldbus manuals.

The gateway can issue serial telegrams cyclically, on change of state, or based on trigger events issued by
the control system of the higher level network (i.e. the fieldbus master or PL.C). It can also monitor cet-
tain aspects of the subnetwork communication and notify the higher level network when data has
changed.

An essential part of the Anybus Communicator package is the ABC Config Tool, a Windows™ appli-
cation which is used to supply the gateway with a desctiption of the subnetwork protocol. No program-

ming skills are required; instead, a visual protocol description-system is used to specify the different parts
of the serial communication.

3 ABC Config Tool - Untitled

Flle Fieldbus Tooks view Help
| P IEECER Y Y 1o X i)
ABC - DF1-Master - Untitled

Devices: | | Configuratior: |
Fieldbus
480
=4 Subnetaork
(=TT Node 1

Alphabetic 'Eategonzed]

3 Read Disgrosics HEX
(1] Read Data =
=TT Node 2
1 Integriy Check.
(L wiite Data

Figldbus

20100526 | 15:28  ConfigLine @@ /|

SO G0 0 e P ORI
SEEEEE2E a8 na00508

=

| Reserved

M Colision I Trigger or Statustutes

DF1 protocol mode
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Basic Operation 10

2.2 Data Exchange Model

Internally, the data exchanged on the subnetwork, and
the data exchanged on the higher level network, resides
in the same memory.

This means that in order to exchange data with the sub-
network, the higher level network simply reads and
writes data to memory locations specified using the
ABC Config Tool. The very same memory locations
can then be exchanged on the subnetwork.

The internal memory buffer is divided into three areas
based on their function:

e Input Data (512 bytes)

This area can be read by the higher level net-
work.

¢ Output Data (512 bytes)

This atea can be read/written by the higher lev-
el network.

* General Data (Up to 1024 bytes)

This area cannot be accessed from the higher
level network, but may be used for transfers be-
tween individual nodes on the subnetwork, or

as a general “scratch pad” for data. The actual
size of this area depends on the amount of data
that is exchanged on the subnetwork. The gate-
way can handle up to 1024 bytes of General Data.

2.2.1 Memory Map

ABC Internal Memory

Input Data
(512 bytes)

Output Data
(512 bytes)

General Data

Higher Level Network

When building the subnetwork configuration using the ABC Config Tool, the different areas described
above are mapped to the memory locations (addresses) specified below.

Input Data Output Data
0x000 0x200
Sub-Network: Read/Write Sub-Network:  Read Only
Fieldbus: Read Only Fieldbus: Read/Write

Ox1FF Ox3FF

DF1 protocol mode
Doc.Rev. 1.00

0x400

0x???

General Data

Sub-Network: ~ Read/Write
Fieldbus:

Doc.ld. SCM-1200-063



Basic Operation 11

2.2.2 Data Exchange Example

In the following example, a temperature regulator on the subnetwork exchanges information with a PLC
on the higher level network, via the internal memory buffers in the gateway.

PLC (Fieldbus Master)

PLC Memory (Inputs) PLC Memory (Outputs

The PLC exchange data between the internal
PLC memory and the slaves (in this case the
ABC) on the higher level network.

Actual Temperature Temperature Setpoint

The PLC Memory associated with
the ABC is exchanged;

Data from the Input Data area is copied to
PLC Input Memory, and PLC Output
Memory is copied to the Output Data

area.

Fieldbus

ABC

Input Data Output Data General Data
Ox(.)OO OX?OO 0)(1.100

Actual Temperature Temperature Setpoint

(not used in this example)

, OX1FF

The ABC copies the Output Register of
the Temperature Regulator to the Input-

Data area.

DF1

The ABC copies the Temperature-
Setpoint from the Output Data area to
the Input Register in the Temperature-

Regulator.

Sub-Network

Serial Device - Temperature Regulator

OUtpm RegISter Input RegISter The Temperature Regulator has two
I [ Actual Temperature | . I [ Temperature Setpoint | . registers, holding the Setpoint Temperature
and the Actual Temperature respectively.

DF1 protocol mode
Doc.Rev. 1.00 Doc.|d. SCM-1200-063



Basic Operation 12

2.3 Subnetwork Protocol

2.3.1 Protocol Modes

The gateway features three distinct modes of operation regarding the subnetwork communication, ‘Mas-
ter Mode’, ‘Generic Data Mode’, and ‘DF1 Master Mode’. This document only covers the ‘DF1 Master
Mode’. For information and instructions on the other modes, please refer to the respective ABC fieldbus
manuals.

e DF1 Master Mode

The gateway acts as a master on the subnetwork, and the serial communication takes place in a
Query-Response fashion. The nodes on the network are not permitted to issue messages unless
they have been addressed by the gateway first.

For more information about this mode, see “DF1 Master Mode” on page 13.

2.3.2 Protocol Building Blocks

The following building blocks are used in ABC Config Tool to describe the subnetwork communication.
How these blocks apply to the DF1 Master Mode will be described later in this document.

e Nodes

A node represents a single device on the subnetwork. Each node can be associated with a
number of services, see below.

e Services

A ‘service’ represents a set of commands and operations on the subnetwork, that is pre-defined
in the ABC DF1 module. Each service is associated with a set of parameters controlling how and
when to use it on the subnetwork.

DF1 protocol mode
Doc.Rev. 1.00 Doc.|d. SCM-1200-063



Basic Operation 13

2.3.3 DF1 Master Mode

The communication is based on a Query/Response scheme; whete the gateway issues a Quety on the
subnetwork. The addressed node is expected to issue a Response to that Query. Nodes are not permitted
to issue Responses spontaneously, i.e. without first receiving a Query.

Control System Gateway Sub-Network Devices
- QUETY === =B s ee el -

......... —-- Response---*"

Query ====pmnnmmmmaamanl .
I
--------- ~--Response-==*" Node 2
Query === -pe e .
]
--------- «--‘Response---"'

In DF1 Master Mode, ABC Config Tool comes pre-loaded with a number of services, that can be se-
lected by the user. The actual DF1 commands, that perform the services during runtime, are pre-defined
in the ABC. The configuration of the services is performed by right-clicking on a node the ABC Config
Tool and selecting ‘Add Command’.

DF1 protocol mode
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Chapter 3

3. Navigating the ABC Config Tool

3.1 Main Window

The main window in the ABC Config Tool can be divided in 4 sections as follows:

& ABC Config Tool - Untitled
File Fieldbus Tools View Help
Dl
ABC - DF1-Master - Untifled

Devices Configuratior:
= Fl\:-\dbu. Alphabetic Eategunzed]
ABC
£ Subnetwork [E Address mode
=TT Model ModbusTCP address made Enabled
(] Read Diagrostics B Ethemet TCP/IP configuration
21 ReadDats Communicator |P-address 192.166.0.1
£ T Mode2 Defauit Gateway 00.00
(7 Integity Check Subnet Mask 266.255.256.0
21 Wiie Data TCPAP Settings Enabled

B Fieldbus
Fisldbus Type

Ethemet/IP
E 10 Sizes o

10 Sizes Automaic

10 Sizes

configured

2010-06-26

Fieldbus 15:38

A: Pull-down Menus & Tool Bar

The second drop-down menu from the left will change de-
pending on the current context. The Tool Bar provides
quick access to the most frequently used functions.

B: Navigation Section
This section is the main tool for selecting and altering dif-

ferent levels of the subnetwork configuration.

Entries preceded by a “+” holds further configuration pa-
rameters or ‘sub menus’. To gain access to these parame-
ters, the entry must be expanded by clicking “+’.

There are three main levels in the navigation window,
namely Fieldbus, ABC and Subnetwork.

Right-clicking on entries in this section brings out addi-
tional selections related to that particular entry.

C: Parameter Section

This section holds a list of parameters or options related to
the currently selected entry in the Navigation Section.
The parameter value may be specified either using a selec-
tion box or manually, depending on the parameter itself.
Values can be specified in decimal form (e.g. ‘42’), or in
hexadecimal format (e.g. ‘0x2A’).

D: Information Section

This section holds information related to the currently se-
lected parameter.

DF1 protocol mode
Doc.Rev. 1.00

Sets whether the sizes of e 10 areas are user defined or automatically

Config Line @@

This menu entry is expanded

=" Fieldbus

Startlmit
Fieldbus specific
E ndl it

Sub-entries

+ ﬁs Subnetwark

This menu entry holds additional
sub-entries / parameters

Corfiguration:
Alphabetie  Categorized

[& Communication

Baudsate bits/s) 38400
Data bits 8
Party None
Physical Standard R5232
Stop bits 1

E DF1 Settings

Master Nods Address 1
Palltime, active slaves (10ms) 10
Folltime, inacive slaves [10ms] 100

Parameter Section

Pall time, active slaves [10ms)
Determines how often active slaves shal be palled

Information Section

Doc.ld. SCM-1200-063



Navigating the ABC Config Tool 15

3.1.1 Pull-down Menu

File

This menu features the following entries:

New  Fie 3

Create a new configuration. Mew Ctrl+N
Open... Ctrl+0
Open...
. . Save Ctrl+5
Open a previously created configuration.
Save as...
Save Print... Ctri+P
Save the current configuration. Properties...
Save As...
Save the current configuration under a new name. Exit
Print...

Send details about the current configuration to a printer.

Properties...

This brings out the following window:

€3 Name the Configuration

Item Description Select a Mame for the Configuration

Select a Name forthe | A name for the configuration [lritied
Configuration may be entered here
Download Password(6) |These fields can be used to [ Enable password

Upload Password(6) password-protect the configu-
ration in the gateway.

CAUTION: Always keep a copy of the password
in a safe place. A lost password cannot be re- | |

0K | Cancel |

trieved!

Exit
Close the ABC Config Tool.

DF1 protocol mode
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Tools

This menu features the following entries:

e Port

This entry selects the COM-port used
for the configuration of the gateway.

Upload configuration from ABC

Upload the configuration from the
gateway to the ABC Config Tool.

Download configuration to ABC

Download the current configuration

Port »
Upload configuration from ABC
Download configuration to ABC
Start Logging

Options...

into the gateway.

* Start Logging

Start the Data Logger (see 9-35 “Data Logger”).

Note that when the Data Logger is active, this menu-entry is changed to ‘Stop Logging’.

* Options

This will bring out the following window:

Item
Warning on Delete

Description

A confirmation dialog is displayed each
time something is deleted.

 Options

Warning on unsaved
data

A confirmation dialog is displayed when
closing the ABC Config Tool with unsaved
data.

Show Wizard when
“New” menu is selected

The Wizard is displayed each time a new
configuration is created.

Select language
(requires a restart to
take effect)

Selects which language to use. The new
setting will be active the next time the pro-
gram is launched.

AB Config Taol |AB|: |

Warring on Delete:
Warning n Unsaved Configuation
[ Show Wizard Window when 'Mew' menuis selected

Select language [1eguires a restart to take effect]

Selecting the ‘“ABC’-tab will reveal additional properties:

Item
Size of logbuffer

Description

By default, the Data Logger can log up to
512 entries in each direction. If necessary,
it is possible to specify a different number
of entries (valid settings range from
1...512). Cick ‘Apply’ to validate the new
settings. See also 9-35 “Data Logger”.

[Engiish -
& Options X
ABE Carfig Tool BHC
Size of o
[lm— Apply ‘
Download Firmware to the fisldbus B B l]
intertace card

Firmware Download

Download firmware to the embedded field-
bus interface.
Warning: Use with caution.

Restores Communicator camerboard Bt Rlomiario
firmware: and deletes curent Y
configuration.

Block the cunent configuration the o
Commuricator

Create Error Log

Creates an e log fls

Factory Restore

Restores the gateway firmware to it's orig-
inal state (does not affect the embedded
fieldbus interface).

Block Configuration

When selected, the downloaded configu-
ration will not be executed by the gateway.
Warning: Use with caution.

Create Error log

Creates an error log file

DF1 protocol mode
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View

This menu features the following entries:

¢ Toolbar m

This entry enables/disables the toolbar icons at the top of the v Toolbar
main window. v Status Bar

e Status Bar

This entry enables/disables the status bar at the bottom of the
main window.

Help

This menu features the following entries:

Contents
Search For Help On...

¢ Contents

No on-line help system exists.!

* Search For Help On...

no on-line help system exists.

1 About...

e About...

Display general information about the gateway
and the current build of ABC Config Tool.

1. Please contact www.anybus.com if you have any questions concerning the ABC Config Tool

DF1 protocol mode
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3.1.2 Toolbar Icons

The toolbar features icons for the most commonly used functions.

* New, Open & Save D ~u
= [E

See “File” on page 15.

New Open Save

* Upload from ABC & Download to ABC

i &
See “Tools” on page 16. | |

Upload Download

e Up one Level
y

Clicking on this icon will move the selection in the navigation section.

Up one Level
* Cut, Copy, Paste, Delete, Insert }{' - |
These icons are used for common editing func- é .
. : : . : Cut Copy Paste Delete Insert
tions in the navigation section.
e Connect ;g’
Clicking on this icon will cause the ABC Config Tool to attempt to connect to
Connect
the gateway.
* Disconnect <F
Clicking on this icon will cause the ABC Config Tool to disconnect from the .ﬁ
Disconnect

gateway.

* Start Logging & Stop Logging

See 3-16 “Tools” & “Data Logger” on page 35.
Start Log. Stop Log.

* Subnetwork Monitor
Clicking on this icon will launch the Subnetwork Monitor —
(see “Subnetwork Monitor” on page 30). Sub-Network
Monitor
¢ Add Command ]
This icon is used to add commands to the currently selected node. g
Add Command
* Add Mailbox T
(Advanced functionality, see “Mailbox Editor” on page 42) -'.ﬁ
Add Mailbox
e Add Node & Add Broadcaster == 4o
These icons are used to add nodes to the configuration. g Iﬁ
Node Broadcaster
* Node Monitor @
Clicking on this icon will launch the Node Monitor (see “Node Monitor” on =
page 31) Node Monitor

* Add Transaction(s)

e} [T}
. | '3'_\: - ]
These icons are used to add transactions to the currently selected node. — —

Transactions  Transaction

DF1 protocol mode
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Chapter 4

4. Basic Settings

4.1 Fieldbus Settings

+ Fieldbus
(Select ‘Fieldbus’ in the Navigation Section to gain access to the parame- ” ABC
ters described in this section). + P!El Subnetwork,

General

During start-up the fieldbus interface of the gateway is initialized to fit the configuration created in the
ABC Config Tool. Optionally, some initialisation parameters can be set manually to provide better con-
trol over how the data shall be treated by the gateway.

Corfiguation:
Alphabetic Categorized

Fieldbus Type

The ABC Config Tool supports a wide range of networking sys-
tems. Make sure that this parameter is set to the cotrect fieldbus.

Fieldbus Type

DF1 protocol mode
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4.2 ABC Parameters

(Select “ABC” in the Navigation Section to gain access to the parameters

described in this section).

€3 ABC Config Tool - Untitled
Bl Tooks Yew Help

Dl
ABC - DF1-Master - Untitled

Devices:
gl Fielobus

i Subnetwork

Configuation
Alphahetic Categnnzed‘

BEEx

[ Interface
Physical Interface

B Module
Control/Status Word
Modul Reset

B Protocol
Frolocal bade

B Statistics

Statistics

Serial

Disabled
Disabled

DF-Master

Receive Countsr Losation  0x0002

Disabled

Transmi Counter Location  0x0002

Physical Interface

The physical interface on the subnetwark.

20100507 10:35

Config Line @@

Interface

Currently, only serial communications is supported.

Status / Control Word

(See “Control and Status Registers” on page 37).

+ Fieldbus

+ p!ﬂ Subnetwiark,

Value

Description

Enabled

Enable the Control- and Status Registers. The ‘Data Valid™-bit in the Control Register must
be set to start the subnetwork communication.

Enabled but no startup lock

This setting is similar to ‘Enabled’, except that the control system is not required to set the
‘Data Valid'-bit to start the subnetwork communication.

Disabled

This setting completely disables the Control- and Status Registers.

Module Reset

This parameter specifies how the gateway will behave in the event of a fatal error.

Value Description
Enabled The gateway will be restarted, and no error will be indicated to the user.
Disabled The gateway will halt and indicate an error.

DF1 protocol mode
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Protocol Mode

This parameter specifies which protocol mode to use for the subnetwork.

Value Description
Generic Data Mode These modes are not described in this document. Please refer to the respective ABC
Master Mode fieldbus manuals.
DF1 This mode is intended for the DF1 protocol. The ABC can only be configured as a Master
with half-duplex communication.
Note: This is the only mode available if you intend to configure an ABC module for DF1.

See also “Protocol Modes” on page 12.

Statistics

The Transmit- and Receive Counters indicate how many transactions that have successfully been ex-
changed on the subnetwork. This feature is primarily intended for debugging purposes.

¢ Receive Counter Location

Specifies the location of the Receive Counter in the internal memory buffer.

¢ Transmit Counter Location

Specifies the location of the Transmit Counter in the internal memory buffer.

Both counters are enabled by setting ‘Statistics’ to ‘Enabled’.

DF1 protocol mode
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4.3 Subnetwork Parameters

To gain access to the parameters described in this section, select ‘Subnet-
work” in the Navigation Section. DF1 has to be selected as protocol mode Pi'E!
for the below to be valid, see “Protocol Mode” on page 21.

+ Fieldbusz
ABC

Subnetwork

€ ABC Config Tool - Untitled

File Subnetwork Tools Wiew Help

Devices Configuration

H ? Fildbus blphabetic Categoried |
R E< Ubnetviork [ Communication

Baudrate [bits/s] 22400
Databils E
Pailty Hone
Physical Standard RG232
Stop bits 1

B DF1 Settings
Master Node Addiess 1
Polltime, active slaves [10ms] 10

Polltime, inactive slaves (10ms] 100

Subnetwork 201 0-05-07

10036 Corfig Line @@

Communication

These parameters specify the actual communication settings used for the subnetwork.

Parameter |Description Valid Settings
Baud rate Selects the bit rate 2400

4800

9600

19200

38400 (Default)
Data bits Selects the number of data bits 8
Parity Selects the parity mode None

Odd

Even
Physical Selects the physical interface type |RS232
standard RS422

RS485
Stop bits Number of stop bits. 1

DF1 protocol mode
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DF1 Settings

Parameter

Description

Master Node Address |Node address of the master, valid values: 0-254, default 1

Poll time, active slaves |Determines how often the slave shall be polled in steps of 10 ms, default

(10 ms) 100 ms?
Poll time, inactive Determines how often the slave shall be polled in steps of 10 ms, default
slaves (10 ms) 1000 ms?

a. The default value is given as 10 in the parameter window. Each change of 10 ms either
increases or decreases this value by 1, i.e. 9 represents a poll time of 90 ms and 11 repre-
sents a poll time of 110 ms.

b. The default value is given as 100 in the parameter window. Each change of 10 ms either

increases or decreases this value by 1, i.e. 99 represents a poll time of 990 ms and 101 rep-
resents a poll time of 1010 ms.

DF1 protocol mode
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Chapter 5

5. Nodes

5.1 General

In ABC Config Tool, a node represents a single device on the network. While the gateway doesn’t fea-
ture a scanlist in the traditional sense, all nodes, and their transactions, will be processed in the order
they have been defined in the ABC Config Tool.

The maximum number of nodes that can be created in the ABC Config Tool is 50.

5.2 Adding & Managing Nodes

(Right-click on ‘Subnetwork’ in the Navigation Section to gain access to these functions)

Function Description
Paste Paste a node from the clipboard © g Fieldbus
|

Subnetwork Monitor Launch the subnet monitor ( “Subnetwork Monitor” on page | = i S

30) Sub-Network Maonitor

Add Node

Add Node Add a node to the configuration E;GEN;?EH;S
Add Broadcaster (not available in DF-1 master mode) Sub-Network Stafus...
Load Node Add a previously saved node
Subnetwork Status... View diagnostic information about the subnetwork

DF1 protocol mode
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5.3 Node Parameters

To gain access to the parameters described in this section, select a node

in the Navigation Section.

&3 ABC Config Tool - Untitled
Ele Mode! Took Wiew Help

DM B &BEX

EEX

+ Fieldbuz
ABC

- ﬁf, Subnetwork

T OE

ABC - DF1-Master - Untifled _'J'_ Maode 2
g e ]
=y i s >
& Mode2 Tupe PLCS
MNode 1 201 0-05-07 10:38 Conlfig Line @@
Parameter Description Valid Settings
Checksum Selects the type of checksum on the network. BCC
CRC (default)
Slave Address The value entered here sets the node address. 0-254
Type The PLC type of the slave PLC-5
SLC500
MicroLogix

DF1 protocol mode
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Chapter 6

6. Master to Slave Communication

6.1 General

The communication between master and slave in the DF1 subnetwork is performed using services.
These are pre-defined transactions that can be stored and reused. The user configures each slave with
services that can be issued from the master. A total of 50 services ate allowed.

The ABC-DF1 module supports a selection of DF1 commands, and when the ABC-DF1 module is
going to execute a service, it automatically chooses the approprioate DF1 command(s) that are used to
perform the service on the selected DF1 node type.

6.2 Services

Right click on the node, and choose Add Command.
A pop-up window will show with the four different

&> Select Command

services that are available:. File Command
* Integrity check O =
* Read diagnostic
e Read data = Cornratnd M ame:

0«01  Integrty Check
0«02 FRead Diagnostics
0«02  ReadData

0«04 wiite Data

e Write data

A maximum of 50 setvices in total (for all nodes) can
be selected.

]
]
"]
"]

The pre-defined services can be configured to suit the
application. Select a service to show the parameters.

DF1 protocol mode
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6.2.1 General Configuration Parameters

These parameters are common to all services, but the settings

are individual to each instance of a setvice.

Configuration:

Alphabetic Categarized

General:
Parameter Description Valid settings
Offline options | The action to take for this service if |Clear
for fieldbus the fieldbus goes offline. This option | Freeze
affects the data that is sent out to the | Noscanning
subnetwork.
Offline options | The action to take for this service if |Clear
for subnetwork |the subnetwork goes offline. This | Freeze
option affects the data that is
reported to the fieldbus master.
Update mode | The update mode for the service Cyclically
On data change
Single shot
Change of state
on trigger

Flequest Trigger byte addiess  0405FF
Res iger byte
Rlesponse Trigger byte addiess  0405FF

Timing:

Parameter Description Default
Retries The number of times to resend this service before the node is disconnected |3
Timeout time (10 ms) The time to wait before resending this service (in steps of 10 ms)? 1000 ms
Update time (10 ms) The minimum time between two services of this kind (in steps of 10 ms)? 1000 ms

a. The default value is given as 100 in the parameter window. Each change of 10 ms either increases or decreases
this value by 1, i.e. 99 represents a poll time of 990 ms and 101 represents a poll time of 1010 ms.

Trigger:

Parameter Description Default
Request Trigger byte The memory location of the trigger byte this service uses for updates | 0x05FF
address on trigger byte changes

Response Trigger byte Enables/disables the trigger byte Disabled
Response Trigger byte The memory location of the trigger byte this service uses for updates | 0x05FF
address on trigger byte changes

6.3 Integrity Check

This service checks that a node is up and running correctly. A telegram is sent to the node. The node
mirrors and returns the telegram. No configuration is needed, apart from the general parameters, com-
mon to all services.

DF1 protocol mode
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6.4 Read Diagnostics

This service reads diagnostic information from the module.

Devices Configuration:
g8} Fieldbus Alphabetic  Calegaiized
ABC
= ) Subnetwork [& Command Params
=TT Node 1 Sice 002
(23 Integity Chec El Data Options
T i Byte swap o byte swap
T Hode: Datalengh 002
Qfset 040000
B General
Qffine options forfieldbus ~ Clear
Ofine aptians for subnetwark  Clear
Update mode Cyclicaly
B Timing
Reties 3
Timeout tine (10ms] 100
Update time (10ms) 100
B Triager
Request Triager byte addiess  DOSFF
Response Triager byt Disebled
Responss Triager byte addiess  CxOBFF
Fiead Diagnusties 20100507 1053 Configline @@

Command Params

The command parameter Size decides how large amount of data can be read. The size is given in bytes
which means that it always has to be an even number as only whole elements can be read from the slave.
One bit/integer element is 2 bytes and one float element is 4 bytes. The range of the size differs, de-

pending on node type:
PLC-5 SLC500 MigroLogix
Size range (in bytes) 1-26 1-28 1-26
Data options:
Parameter Description Valid settings
Byte swap Determines if the data shall be swapped No byte swap

Swap words

Swap double words
Data length The number of bytes, read from the DF1 network, to write to the area determined | < Size

by the Offset parameter

Offset The offset in the internal memory buffer in the ABC module, where the data shall be
read. See “Memory Map” on page 10.

Note: If the control and status registers are enabled (default), first available data
location will be: Input Area 0x002, Output Area 0x202.

DF1 protocol mode
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6.5 Read Data

This service is used to read data from the nodes in the subnetwork.

Devices Configuratior:
+ g3} Fieldbus
4B
= ) Subnetwork [& Command Params -
=TT Node 1 Element Nurber 0:0000
1 Inteariy Check ;‘:E 5“”‘“‘ ‘0*0003
lie Type nteger
1 Read Diagrostcs i e
Data Options
Byte swap Habpte swap
Data Length 0u02
Oifset 040000
General
Qffine options forfieldbus ~ Clear
Ofine aptians for subnetwark  Clear
Update made Cyclicaly
B Timing
Reties 3

Alphabetic Categorized

o]

o]

Timeout time (10ms) 100

Update time (10ms] 100
B Trigger

Fiequest Trigger byte address  0x05FF

R

nnnnnnn Trer e Nz &l

File Type
The file type of the data fle 1o be accessed

Read Data 2010-05-07 1055 ConfigLine @@

Command Params

Parameter Description Valid settings

Element Number |The element number of the data file to be accessed within the slave. PLC-5: 0-999

SLC500: 0-255
MicroLogix: 0-255

File Number The file number of the data file to be accessed PLC-5: 3,7, 8, 10-999
SLC500: 3,7, 8, 10-255
MicroLogix: 3, 7, 8, 10-255

File Type The file type of the data to be accessed. Integer
Bit
Float
Size The number of bytes to read from the slave. One bit/integer elementis 2 | PLC-5: 2-240
bytes and one float element is 4 bytes. The parameter must have an SLC500: 2-236
even value as only whole elements can be read from the slave. MicroLogix: 2-242
Data Options
Parameter Description Valid settings
Byte swap Determines if the data shall be swapped No byte swap
Swap words

Swap double words
Data length The number of bytes, read from the DF1 network, to write to the area determined | < Size

by the Offset parameter

Offset The offset in the internal memory buffer in the ABC module, where the data shall be
read. See “Memory Map” on page 10.

Note: If the control and status registers are enabled (default), first available data
location will be: Input Area 0x002, Output Area 0x202.

6.6 Write Data

This service is used to write data to the nodes in the subnetwork. The parameters to be configured are
the same as for the service Read Data. The only difference is that data is read from the internal memory

buffer in the ABC module and written to the subnetwork bus , instead of written to the internal memory
buffer.

DF1 protocol mode
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7. Subnetwork Monitor

General

The Subnetwork Monitor is intended to simplify configuration and troubleshooting of the subnetwork.

It’s main function is to display the data allocated for subnetwork communication and detect if any area
has been allocated twice (i.e if a collision has occurred).

All configured nodes, and their transactions, are listed in the middle of the screen (B). Selecting and de-
selecting single transactions makes it possible to view any combination of allocated data.

Note: The subnetwork monitor has a negative influence on the overall performance of the gateway.
Therefore the monitor functionality should be used with care.

& Subnetwork Monitor \ZHE|E|
Ele Columns
(N ieutioes —|[NewHode -

Select A Deselect Al Select Al Deselect A

Irtegiity Check Intearity Check.

Read Diagnostics Read Diagnostics

°< [ Read Data [ Read Data
7 In Area 2 bytes (512] Out Area 0 bytes (512] General drea 0 bytes [1022)
1 3 3 3

] a 8
g g 9
A A A

0B B B

o{| : :

)il D ]
] a ]
] ] 3
i A A

B0 380 Bl

& - | 83C8 IR =

\. Data M Colision [ Tiinger or Statusbytes Resarved

A: Start Network & Stop Network Icons

[ d
These icons controls the subnetwork activity. To stop all subnetwork i.E i.E
activity, click on the red light. To start the subnetwork again, click on St S:p
the green light.

B: Nodes / Services

To view data blocks associated with a service, select the service in the list. The corresponding
data will then appear in the Monitor Section (C).

C: Monitor Section

This section visualises how data is allocated in the Input, Output and General Data areas.

Colour Meaning

White Not allocated.

Yellow Data allocated by a Read or Write transaction.

Red Collision; area has been allocated more than once.

Grey Reserved (illustrates memory consumption, area can be allocated if necessary)
Green Data allocated by Trigger byte or Control/Status Registers.

DF1 protocol mode
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Chapter 10

8. Node Monitor

8.1 General

The Node Monitor can provide valuable information when setting up the communication with the sub-
network, by allowing individual commands to be issued manually, and monitoring the response (if ap-
plicable). It also provides an overview of the memory used by a particular node.

Note: The node monitor has a negative influence on the overall performance of the gateway, i.e. it
should be used only when necessary.

The selected Command (Service) is sent to the subnetwork. The response to the Service can be moni-
tored in the Response Section.

& Monitor - New Node ‘Z"E‘E|
File Mode Command Columns View
BT MO
Command Section (Service)
Sub-network
Response Section
In Area 0 bytes [512] Out Area O bytes (512) General Area 0 bytes [1024]
aoono | 0200 | 0400 ﬂ
oo0g 0208 0408
o010 0210 0410
0018 0218 0418
o020 0220 0420
8038 8338 8430
1035 ~| 0% | 8438 |

DF1 protocol mode
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8.2 Navigating the Node Monitor

@
~—

0<

& Monitor - New Node

E@Ee2 WO
Integily Check Request

Slave Address Function
Size Size
001 0401

Integily Check Response
Slave Address Function

In fiea 0 byles (512)

DI D DD ] 1) 1 T o o i S

S5

Pull-down Menu & Toolbar Icons
See 8-33 “Pull-Down Menu” and 8-34 “Toolbar Icons”

File uudommand Columns  Yiew

Checksum

Checksum

CRC

Checksum

: Command Section

Out Area 0 bytes [512)

Ot

General fiea 0 byles (1024]

O

Zi )

[ E=]ES)

This section holds the currently selected service. The individual frame objects in the command

can be edited in a similar way as in the Transaction- and Command Editors.

: Response Section

This section holds the response to the selected service.

: Monitor Section

This section displays the data associated with the node. Areas in dark grey are reserved for the
Status & Control Registers, and areas displayed in light grey represents the data that is used by

the node.

The data displayed in this section will be refreshed based on the refresh-icons in the toolbar. For

more information, see 8-34 “Toolbar Icons”

DF1 protocol mode
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8.2.1 Pull-Down Menu

File
There is only one entry in this menu:
e Exit
This will close the Node Monitor. Note however that if the node has

been disabled using ‘Stop Node’ (see below), it will not resume data
exchange until enabled again using ‘Start node’.

Node

| Fle
Exit '

This menu controls the data exchange for the node. This feature can m

help isolate problems associated with a particular node.

e Start Node

Enable the transactions associated with the node.

* Stop Node

Disable the transactions associated with the node.

Command

This menu is used to specify and issue a command manually.

¢ Select Command

Start Node
Stop MNode

Select a command to be sent on the subnetwork. Command

+ Send Command Select Command
Send the specified command to the subnetwork. send Command

Columns

This menu specifies the number of columns in the Monitor
Section.

e Free

The number of columns depends on the width of the window.

* 8 Multiple

The number of columns will be fixed to 8.

View
This menu specifies the data representation in the Monitor Section.

¢ Hex

Display the data in hexadecimal format.

¢ Decimal

Display the data in decimal format.

DF1 protocol mode
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8.2.2 Toolbar Icons

The toolbar features icons for the most commonly used functions.

Start Node & Stop Node °
These icons corresponds to the functions in the ‘Node’-menu. .E izE

See also 8-33 “Node”. Start Stop

Select Command & Send Command

These icons corresponds to the functions in the ‘Command’-menu.

See also 8-33 “Command”. Select Send

Resume Refresh & Stop Refresh

When enabled, the data displayed in the Monitor Section will be re-

freshed cyclically. When disabled, i.e. stopped, the data will have to be ﬁ %
refreshed manually using the ‘Refresh’-icon (see below). Stop Resume
Refresh

When clicking on this icon, the data displayed in the Monitor Section will be re- ':J
freshed. Refresh

DF1 protocol mode
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Chapter 11

9. Data Logger

9.1 General

This feature allows the subnetwork traffic to be logged into a buffer for examination. This may provide
valuable information when debugging the lowest levels of the subnetwork communication.

Note that the logger function is part of the gateway itself and is separate from the ABC Config Tool.
This means that logging can be performed even if the gateway is physically disconnected from the PC
running the ABC Config Tool.

9.2 Operation

Start & Stop Logging

e Start logging

Select ‘Start Logging’ in the “Tools’menu. ABC Config Tool will then prompt for the desired
mode of operation, see below.

e Stop logging
Select ‘Stop Logging’ in the “Tools’-menu. This will open the log-window, see below.

Modes of Operation
Select the desired mode of operation and click ‘OK to start logging data.

* Log until full
Data will be logged until the log-buffer is full. e Select Log Mode

SelectLog Mode

@ Log i fuil,

* Log continuously

Data will be logged continuously until logging is concel
stopped by clicking ‘Stop Logging’. The log-buffer
will contain the most recent data.

Log Window

@ Log window

Fix %
Line #] Relative Tmelms) | Hex | Dec [ ASCII| Hex | Dec |ASCH|

T G 10 | <

003 3

000 0

[

0

The logged data is displayed in Hexadecimal, Decimal and
ASCII format for both directions. The time between the log-
entries is displayed in a separate column.

. . 10 1 [I))((D[S ‘g :
The data may optionally be saved in ASCII text format by % Tooo o
13 1000 0

clicking ‘Create Text file’. . R

:
:

Click ‘Close’ to exit. i i o
:
5
:

=]

DF1 protocol mode
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9.3 Configuration

By default, the log-buffer can hold 512 bytes of data in each :
direction. To specify a different size for the buffer, select Dm e |
‘Options’ in the “T'ools’-menu.

Size of loghufier
512 Apply

Dawnlaad Firmware ta the Anybus
module

A window with various settings will appear. Select the ‘ABC’-
tab, and enter the desired number of buffer entries under _— ,

' : . A ——
‘Size of logbuffer’ (valid settings range from 1...512).

Block the curent configuration inthe
Communicator

Firrnware Download

Block Canfiguration

Click ‘Apply’ to validate the new settings.
Click ‘OK to exit.

Creates an erorlog file

HEEE

Create ErrarLag

DF1 protocol mode
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Chapter 10

10. Control and Status Registers

10.1 General

The Control- and Status Registers are disabled by default, but can be enabled using the ABC Config Tool
(see 4-20 “Status / Control Word”). These registers form an interface for exchanging status information
between the subnetwork and the fieldbus control system.

The main purpose of these registers is to...

*  Report subnetwork related problems to the fieldbus control system
* Ensure that only valid data is exchanged in both directions
* Enable the fieldbus control system to start/stop data exchange with selected nodes on the sub-

network

If enabled, these registers occupy the first two bytes in the Input- and Output Data areas (0x000-0x001
and 0x200-0x201 respectively), which means they can be accessed from the fieldbus just like any other
data in these areas.

Note: Internally, these registerse are stored in Motorola-format (i.e. MSB first). If the higher level net-
work uses a different byte order, the upper and lower bytes will appear swapped.

DF1 protocol mode
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10.1.1 Handshaking Procedure

A special handshaking procedure, which is illustrated in the two flowcharts below, must be followed
when accessing these registers to ensure that both parts receive proper information.

Read Status Register Write to Control Register

CR_HS_CONFIRM=
SR_HS_SEND?

SR_HS_CONFIRM=
CR_HS_SEND?

Read Status Register Write to Control Register

v v

Set CR_HS_CONFIRM
to SR_HS_SEND

Toggle CR_HS_SEND

DF1 protocol mode
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10.1.2 Data Consistency

The ‘Data Valid’-bits in the Control- and Status Registers are used to ensure data consistency during
statt-up and fieldbus off-line/on-line transitions.

If the ‘Status / Control Word’-parameter in ABC Config Tool is set to ‘Enabled’, the gateway will wait
for the fieldbus control system to set the ‘Data Valid™-bit in the Control Register before it starts exchang-
ing data on the subnetwork.

If the same parameter is set to ‘Disabled’ or ‘Enabled but no startup lock’, communication will start as
soon as the fieldbus goes online.

State Machine

The fieldbus network participation can be described using a state machine as described below.

A: Offline (No data exchange)

1. Clear the ‘Data Valid’-bit in the Con-
trol Register.

A

Offline
(no data exchange)

Start

2. Write initial data to the Output Area
according to the subnetwork configu-
ration.

3. Wait until the fieldbus control system

and the gateway are online on the field-
bus network, and shift to state B.

B

Online
(not yet exchanging data)

B: Online (Not yet exchanging data)
4. Wait until the ‘Data Valid’-bit in the

Status Register is cleared by the gate- c

way. Online
¢ Sy 1l (exchanging data)
5. Set the ‘Data Valid’-bit in the Control
Register.

6. When the ‘Data Valid’-bit in the Status
Register is set by the gateway, shift to
state C.

7.1f the gateway goes offline on the fieldbus, shift to state A.

C: Online (Exchanging data)

Exchanging valid data in both directions.
If the gateway goes offline on the fieldbus, shift to state A.

Note: The gateway cannot spontaneously clear the ‘Data Valid’-bit in the Status Register.

Latency

The ‘Data Valid’-bit in the Status Register may in some cases be delayed. This latency can be caused by
a missing node or a bad connection to a node with a long timeout value assigned to it.

Therefore, the fieldbus control system should not wait for this bit to be set before communicating with
the subnetwork devices; it should be considered as an aid for the fieldbus control system to know when
all data has been updated.
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10.2 Status Register Contents
(Gateway to Control System)

10.2.1 General Information

The Status Register is (if enabled) located at 0x000-0x001 and constitues a bit-field as follows

bit(s) Name Description
15 Send These bits control the handshaking towards the fieldbus control system.
(SR_HS_SEND)
14 | Confirm See also... .
(SR_HS_CONFIRM) - 10-38 “Handshaking Procedure”
- - 10-41 “Control Register Contents (Control System to Gateway)”
13 Data Valid This bit is set when all transactions have been executed successfully at least once.
(Master Mode Only) Once set, it will not change.
1:Data Valid
0:Data not Valid
12...8 | Status Code This field holds the last status report from the gateway.
7 0 |Data See also...

- 10-40 “Status Codes in DF1 Master Mode”

- 10-40 “Note: Conditions of type ‘Error’ will eventually be followed by a ‘No Error’
condition when the cause has been resolved. Conditions of type ‘Warning’ are how-
ever considered informational and may not necessariy be followed by a ‘No Error’
condition later on.”

Note: Internally, this is treated as a Motorola-format word (i.e. MSB first). If the higher level network
uses a different byte order, the upper and lower bytes will appear swapped.

10.2.2 Status Codes in DF1 Master Mode

Code Condition Type Data Description
0x00 | Re-transmission Warning Counter The number of re-transmissions on the sub-
Counter Updated network has increased. If this problem per-

sists, this may eventually trigger a Single- or
Multiple Node(s) Missing condition.

0x01 | Single Node Missing Error Slave address | A single node is missing.

0x02 | Multiple Nodes Missing | Error Number of nodes | Multiple nodes are missing.

0x03 | Buffer Overrun Warning Slave address | A node returned more data than expected.
0x04 | Other Error Error Slave address Undefined error

0x1F | No Error Warning - No errors

Note: Conditions of type ‘Error’ will eventually be followed by a ‘No Error’ condition when the cause
has been resolved. Conditions of type “Warning’ are however considered informational and may not nec-
essariy be followed by a ‘No Error’ condition later on.
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10.3 Control Register Contents
(Control System to Gateway)

10.3.1 General Information

The Control Register is (if enabled) located at 0x200-0x201 and constitues a bit-field as follows:

bit(s) Name Description

15 Confirm These bits control the handshaking towards the gateway.
(CR_HS_CONFIRM)

14 Send See also...
(CR_HS_SEND) - 10-38 “Handshaking Procedure”

- 10-40 “Status Register Contents (Gateway to Control System)”

13 Data Valid This bit controls data consistency (see 10-39 “Data Consistency”).
1:Output Area valid; exchange data on the subnetwork
0:Output Area not valid; do not exchange data on the subnetwork
Note: This bit is only relevant if the Control/Status Registers are set as ‘Enabled’

12 Execute Command If set, the specified command will be executed by the gateway (see below).
11...8 | Control Code This field holds commands which can be executed by the gateway (see below).
7.0 |Data See also...

- 10-41 “Control Codes in DF1 Master Mode.”

Note: Internally, this is treated as a Motorola-format word (i.e. MSB first). If the higher level network
uses a different byte order, the upper and lower bytes will appear to be swapped.

10.3.2 Control Codes in DF1 Master Mode.

Code Instruction Data Description

0x00 | Disable Node Actual node address Disables the specified node.

0x01 | Enable Node Actual node address Enables a previously disabled node.

0x02 | Enable Nodes Actual number of nodes to enable Enables the specified number of nodes, start-
ing from the first node in the configuration.
Remaining nodes will be disabled.
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Chapter 11

11. Advanced Fieldbus Configuration

11.1 General

The fieldbus interface of the gateway consists of an embedded Anybus-S communication interface. Not-
mally, the Anybus-S configuration settings are set up automatically by the gateway. However, advanced
users can configure the Anybus-S card for specific features. This chapter assumes that the reader is fa-
miliar with the Anybus-S and it’s application interface. For more information about the Anybus-S plat-
form, consult the Anybus-S Parallel Design Guide.

The standard initialisation parameters are determined by the subnetwork configuration. Information
about the amount of input- and output data used for subnetwork communication is used by ABC Config
Tool to create the configuration message that sets the sizes of the input- and output data areas in the
Dual Port RAM of the embedded Anybus-S interface. It is possible to add fieldbus specific mailbox mes-
sages to customize the initialisation. This is done in the Mailbox Editor, see below.

(A mailbox message is a HMS specific command structure used for low-level communication with an
Anybus-S interface. Consult the Anybus-S Parallel Design Guide and the fieldbus appendix for the de-
sired fieldbus for further information.)

11.2 Mailbox Editor

=g} Fieldbus
To add a mailbox message to the configuration, right-click on ‘irrﬂ Startinit
. . i Fieldb ifi
‘EndInit’ and select ‘Insert New Mailbox’. w Ly spedic

PR rsert N Maibox |

- Sub-Metwork

A mailbox message consists of a Header sec-

tion and a data section where the Header con-
sists of 16 words (32 bytes) and the data
section consists of up to 128 words (256
bytes). All fields are editable except the Mes-
sage information field that is fixed to 0x4002,
which means that only fieldbus specific mail-

box messages can be entered here.

The mailbox message is presented as two col-
umns; one contains header information (A),

™ Allow usar o ensbio/cissble

the other one contains the message data (B).

To add message data, simply change the Data
size parameter in the header column (A), and

the corresponding number of bytes will ap-
pear in the message data column (B).

For more information about fieldbus specific mailbox messages, consult the separate Anybus-S Fieldbus
Appendix for the fieldbus you are using. For general information about the Anybus-S platform, consult
the Anybus-S Design Guide.
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Appendix A

A. Connector Pin Assignments

A.1 Fieldbus Connector

Please refer to the ABC manual for the fieldbus that will be used.. All manuals are available for download
at www.anybus.com.

A.2 Power Connector

Pin Description (-
1 +24\V DC B ®
2 GND

Notes:

Use 60/75 ot 75XC coppet (CU) wite only.

The terminal tightening torque must be between 5... 7 Ibs-in (0.5... 0.8 Nm)
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A.3 PC Connector

Configuration Cable Wiring

DPYF (PC) RJ11 (ABC)

1 1 Ground

RS232 Rx 2 2 Ground

RS232 Tx 3 3 Rx

4 4 (T

Ground 5

RJ9 (ABC)

Pin Description
Signal ground

1

2

3 RS232 Rx (Input)
4 RS232 Tx (Output)

DBYF (PC)

Pin Description

RS232 Rx (Input) 5 (female) 1

RS232 Tx (Output) “

9 6

Signal Ground

O O B W N -
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A.4 Subnetwork Interface

A.4.1 General Information

The subnetwork interface provides for RS232, RS422 and RS485 communications. Depending on the
configuration specified in the ABC Config Tool, different signals are activated in the subnetwork con-
nectof.

A.4.2 Bias Resistors (RS485 Only)

When idle, RS485 enters an indeterminate state, which may cause the serial receivers to pick up noise
from the serial lines and interpret this as data. To prevent this, the serial lines should be forced into a
known state using pull-up and pull-down resistors, commonly known as bias resistors.

The bias resistors forms a voltage divider, forcing the voltage between the differential pair to be higher
then the threshold for the serial receivers, typically >200mV.

Note that bias resistors shall only be installed on one node; installing bias resistors on several nodes may
compromise the signal quality on the network and cause transmission problems.

A.4.3 Termination (RS485 & RS422 Only)

To avoid reflections on the serial lines, it is important to propetly terminate the subnetwork by placing
termination resistors between the serial receivers near the end nodes.

The resistor value should ideally match the characteristic impedance of the cable, typically 100... 120R.

A.4.4 Connector Pinout (DB9F)

Pin Description RS232 RS422 RS485

1 +5V Output(100mA max) v v v

2 RS232 Rx v

3 RS232 Tx v

4 (reserved) 5 (female) 1
5 Signal Ground® 4 v v
6 RS422 Rx + v ; -

7 RS422 Rx - v

8 RS485 + /RS422 Tx+ v v

9 RS485 - /IRS422 Tx- v v

(housing) | Cable Shield v v v

a. Connecting this signal directly Protective Earth (PE) of other nodes may, in case of grounding loops etc., cause
damage to the on-board serial transceivers. It is therefore generally recommended to connect it only to Signal
Ground (if available) of other nodes.
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A.4.5 Typical Connection (RS485)

+5V
470R
LAY
RS485 + RS485 +
1
PN
120R 1 120R
I 1
RS485 - 1 RS485 -
: 1
4R v
Signal ! Signal
Ground vy I I I I Ground
Qv Pl Qv Pl Qv Pl Qw o
| g5 e & 92 2 S92 2 g52 &
Cable 22 & & 22 & & 22 & & 22 &8 &
Shield oo oot oo o
Anybus Communicator Node Node Node Node End Node
A.4.6 Typical Connection (RS422 & 4-Wire RS485)
+5V
470R
RS422 Rx+ — RS422 Tx+
1 1
120R [
1 1
RS422Rx- — RS422 Tx-
1 1
%470;; éﬂOR rot
1
RS422 Tx+ L 1 RS422 Rx+
1 1
1
v 120R
RS422 Tx- n ; RS422 Rx-
1 1
470R v
1
Signal v ! Signal
Ground v Ground
Cable [
Shield
Anybus Communicator Device

Note: Bias resistors are normally not needed on RS422, but may be required when using 4-wire RS485.

A.4.7 Typical Connection (RS232)

‘.
RS232 Tx T RS232 Rx
1
PN
I 1
I 1
RS232 Rx | T RS232 Tx
-
“ 1
Signal P Signal
Ground ‘e Ground
Cable _—I
Shield
Anybus Communicator Device
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Appendix B

B. Technical Specification

B.1 Mechanical Properties

Housing

Plastic housing with snap-on connection to DIN-rail, protection class IP20

Dimensions

120 mm x 75 mm x 27 mm, L. x W x H (inches: 4.72” x 2.95” x 1.06”; L x W x H)

B.2 Electrical Characteristics

Power Supply
Power: 24V £ 10%

Power Consumption

Please refer to the respective ABC fieldbus manuals.

B.3 Environmental Characteristics

Relative Humidity

The product is designed for a relative humidity of 0 to 95% non-condensing

Temperature
Operating: +0°C to +55°C
Non Operating: -25°C to +85°C
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B.4 Regulatory Compliance

EMC Compliance (CE)

This product is in accordance with the EMC directive 2004/108/EC through conformance with the fol-
lowing standards:

* EN 61000-6-4 (2007)
EN 55016-2-3, Class A (2000)

* EN 61000-6-2 (2005)
EN 61000-4-2 (2009)
EN 61000-4-3 (20006)
EN 61000-4-4 (2004)
EN 61000-4-5 (2005)
EN 61000-4-6 (2007)

UL/c-UL compliance

The certification has been documented by UL in file E214107.

Galvanic isolation on subnetwork interface

* EN 60950-1 (2001)
Pollution Degree 2
Material Group IIIb
250 Vs or 250 VDCWorking voltage

500 VSecondary circuit transient rating
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Appendix C

C. Troubleshooting

Problem Solution

Problem during configuration Upload / Download. +  Serial communication failed. Try again
The Config Line “led” turns red in the ABC Config Tool.
The serial port seems to be available, but it is not possible The serial port may be in use by another application.

to connect to the gateway Exit the ABC Config Tool and close all other applica-
tions including the ones in the system tray.

Try again
+  Select another serial port

Try again

Poor performance + Right click ‘Sub-Network’ in the Navigation window and
select ‘Sub-Network Status’ to see status / diagnostic
information about the subnetwork.

If the gateway reports very many re-transmissions,
check your cabling and / or try a lower baud rate set-
ting for the subnetwork (if possible).

+ s the Sub-Net Monitor in the ABC Config Tool active?
The subnetwork monitor has a negative influence on
the overall performance of the gateway, and should
only be used when necessary.

+ Is the Node Monitor in the ABC Config Tool active?
The node monitor has a negative influence on the

overall performance of the gateway, and should only
be used when necessary.

No subnetwork functionality +  Use the ‘Data logger’-functionality to record the serial
data communication on the subnetwork.

+ Ifno data is being transmitted, check the configuration
in ABC Config Tool.

* Ifno data is received, check the subnetwork cables.
Also verify that the transmitted data is correct.
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Appendix D

D. ASCII Table
NUL | SOH | STX | ETX | EOT |ENQ | ACK |BEL | BS | HT | LF | VT | FF | CR | SO | SI
0 1 2 3 4 5 6 7 8 9 0 | 11 | 12 | 13 | 14 | 15
DLE | DC1 | DC2 | DC3 | DC4 | NAK | SYN | ETB |CAN | EM |SUB |ESC| FS | GS | RS | US
16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
(sp) | ! " # $ % & ' ( ) * + , - . /
32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47
0 1 2 3 4 5 6 7 8 9 : ; < = > ?
48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62 | 63
@ | A B C D E F G H | J K L M N 0
64 | 65 | 66 | 67 | 68 | 69 | 70 | 71 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79
P Q R S T U vV | W X Y z [ \ ] A _
80 | 81 | 8 | 8 |8 | 8 |8 |87 | 8 | 89 | 9 | 91 | 92 | 93 | 94 | 95
’ a b c d e f g h i j k I m n 0
9 | 97 | 98 | 99 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111
p q r S t u v w X y z { | } ~ | DEL
M2 | M3 | M4 | 115 | 116 | 117 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127
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