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The information contained in this document is the proprietary and/or confidential information of Vizimax,
Inc. (“Vizimax") and is subject to all relevant laws protecting intellectual property and confidential
information, as well as to the terms of any specific agreement protecting Vizimax’s rights in such
information. Neither this document nor the information contained herein may be published, reproduced,
transmitted or disclosed in whole or in part by any means for any purpose without the express, prior,
written authorization of Vizimax. In addition, any use of this document or the information contained herein
for any purposes other than those for which it was disclosed is strictly forbidden.

Vizimax may have patents or pending patents applications, trademarks, copyrights, or other intellectual
property rights covering subject matter in this document. The furnishing of this document does not
constitute a license to these patents, trademarks, copyrights, or other intellectual property.

Document Disclaimer

Vizimax believes the information in this document to be accurate at the time of publication of the
document. However, this document may contain errors or omissions. Vizimax makes no warranties
regarding this document or its content. Vizimax is not responsible for any loss, liability, or damages of any
kind arising from or related to this document or the information contained in it. Information contained
herein may be periodically updated or modified without notice in subsequent editions. If you encounter an
error in this document, please contact Vizimax.

Any representations or statements in this document concerning Vizimax products are for informational
purposes only and do not constitute warranties, either express or implied, regarding such products.
Vizimax's standard limited warranty, stated in its sales contract or order confirmation form, is the only
warranty offered by Vizimax in relation to the products.

All specifications and designs are subject to change without prior notice. Vizimax reserves the right, at its
sole discretion, to modify or replace any part of this document. It is your responsibility to check this
document periodically for changes.

Warranty Disclaimer

Vizimax and its suppliers and licensors hereby disclaim all warranties of any kind, express or implied,
including, without limitation, the warranties of merchantability, fitness for a particular purpose and non-
infringement. Neither Vizimax nor its suppliers and licensors, makes any warranty that Vizimax products
will be error-free, or that access to remote units and their connected equipment will be continuous or
uninterrupted.
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Limitation of Liability

Vizimax products are programmable devices which can be modified by anyone who has been given
authorization to access the product and log onto its configuration software. Vizimax cannot oversee
modifications to the configuration of Vizimax products unless a prior service agreement has been made
between all parties involved. Vizimax does not have any control over who is given permission to access
Vizimax products. Vizimax cannot therefore be held responsible for the configuration, automatisms and
actions that are programmed into any Vizimax product once it has been delivered to the purchaser or third
party. Likewise, Vizimax is not responsible for the particular use of Vizimax products in industrial,
commercial or other applications, nor is it liable for any harmful effects of such use.

You are responsible for taking precautions as necessary to protect yourself, your computer networks and
all connected equipment from any harmful or destructive actions that may arise due to incorrect
programming of Vizimax products, or any purposely destructive actions programmed by a person with
malicious intent. Vizimax disclaims any responsibility for any harm resulting from the use of the RightWON.

In no event will Vizimax, or its suppliers or licensors, be liable with respect to any subject matter under
any contract, negligence, strict liability or other legal or equitable theory for: (i) any special, incidental or
consequential damages; (ii) the cost of procurement or substitute products or services; (iii) interruption of
use, or the loss or corruption of data.

Vizimayx, its contractors, licensors, and their respective directors, officers, employees and agents, are
hereby indemnified from any and all claims and expenses, including attorneys’ fees, arising out of your use
or misuse of Vizimax products. Vizimax shall have no liability for any damage, injury, failure or delay due
to matters beyond the reasonable control of Vizimax.

The foregoing shall not apply to the extent prohibited by applicable law.

Trademarks

Vizimax, the Vizimax logo, RightWON, WiseWON and the RightWON icons are trademarks or registered
trademarks of Vizimax, Inc. in Canada, the United States and other jurisdictions. All other trademarks,
registered trademarks and service marks are the property of their respective owners.

Your use of Vizimax products grants you no right or license to reproduce or otherwise use any Vizimax or
third-party trademarks.

Vizimax is a licensed user of the following service marks:
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Introduction

Thank you for the trust you place in us, and congratulations for choosing the RightWON system
from Vizimax! For your satisfaction and the success of your projects, the RightWON system has
been designed and manufactured to the highest quality and performance standards in the
industry.

1.1. Document Scope

This document describes the integration of the MODBUS communication protocol in a RightWON
system using the RightWON Configuration Suite.

1.1.1. Other documents
For further details on the information in this document, refer to the specific manuals below:

Reference No. Document Name

RWMO000010-MA RightWON Configuration Suite Manual
RWMO000011-MA RightWON Configuration Suite - Installation Guide
RWM000020-MA RightWON - User Guide

RWMO000050-MA RightWON Satellite - User Guide

RWMO000060-MA RightWON Engine IEC61850-3 - User Guide
RWMO000061-MA RightWON Engine Rackmount - User guide
RWM000062-MA RightWON Engine Standalone - User Guide
RWMO000080-MA RightWON Configuration Suite — Application Guide

1.2. Document conventions
To facilitate the reading of this document the following conventions are used:

e Menu/dialog controls and items are in bold, e.g. Options/Advanced settings..., as are
buttons, e.g. OK

e Names of Categories, Users, Sectors and Tags defined by the system integrators are in
italics, e.g. John Smith, Generator

e Application-specific items such as Sector, Tag, Category and User group begin with a
capital letter

e Hyperlinks are in blue

e The A\ symbol is used to raise the reader's attention.

1.3. Safety precautions

To ensure the safety of personnel and products, and to prevent the risk of accident, you must
strictly follow the cautions and warnings written on product labels, in the manuals and on the
RightWON product packaging.

© 2012 Vizimax, Inc. Vizimax 1
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To ensure proper operations of the RightWON product, read this manual in its entirety before
proceeding to the other stages of learning, hardware installation, configuration or operation.
Make sure that you fully understand the product and all information provided in this manual. For
further information or if you require assistance from Vizimax, write to our application engineers
or the Technical Support group at support@vizimax.com (certain fees and conditions may apply,
depending on the type of service requested).

1.3.1. Warnings &\

RightWON products are not designed for safety management applications or as security devices.
Mishandling of this product could cause critical situations leading to personal, equipment or
property damage, network failure, loss of data, electrical shock, serious injury or even death. To
prevent such events from occurring:

e Take all possible measures to ensure the security of your systems through the use of
appropriate equipment that meets the requirements of the application. This will help
preserve the integrity of your systems in the event of product failure or other external
factors.

e To prevent the risk of explosion, do not use RightWON products in areas where
explosives are stored without taking appropriate measures as defined by the standards
and regulations in effect, obtained from the proper local authorities.

e To prevent damage to electronic components, do not expose this product to open flame
or submit it to environmental factors that exceed the recommended levels.

¢ Batteries may explode if they are not handled with care. Do not recharge, disassemble
or dispose of in fire. We recommend that you recycle these items by taking them to the
appropriate collection service.

1.3.2. Cautions 2\

e Make sure that RightWON products are managed by qualified personnel who have been
properly trained to install, configure and troubleshoot them.

¢ Always configure and operate this product within the recommended technical
specifications and operating criteria recommended by Vizimax, as cited in this manual
and the other technical documents available.

e Use homologated external emergency devices, including but not limited to: emergency
stop, emergency signaling, interlock and safety circuitry.

e Properly connect and secure removable cables and connectors. Loose connections could
overheat and catch fire.

e Protect all power supplies and connect to ground on the equipment using an appropriate
connection. Failure to protect and/or ground the equipment could lead to fatal electrical
shock.

e Take all possible measures to prevent foreign materials from falling into the product
interior (liquids, flammable materials, metal objects, etc.).

e Turn the equipment off and disconnect all sources of power before undertaking any
procedure whatsoever on the equipment.

© 2012 Vizimax, Inc. Vizimax 2
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MODBUS Protocol Management

This chapter deals with managing the MODBUS communication protocol, which is used to
exchange data reliably between partners on a link or over a communication network. The
following topics are addressed:

1- Introduction to the MODBUS protocol: describes the MODBUS protocol.

2- Integrating the MODBUS protocol in the RightWON: describes the MODBUS variants
supported by the RightWON, MODBUS requests and variables, data types, and limitations
for implementing MODBUS in the RightWON.

3- Configuring the hardware and the network, describes how to configure RightWON
systems in the hardware and network configurators according to the MODBUS protocol
variant used.

4- Tutorial on configuring a MODBUS Slave application, describes adding and configuring the
MODBUS Slave protocol in the RightWON.

5- Tutorial on configuring a MODBUS Master application, describes adding and configuring
the MODBUS Master protocol in the RightWON.

2.1. Introduction to the MODBUS protocol

The MODBUS protocol supports the exchange of data between a master partner and one or
more slaves. Each partner has a unique 8-bit address (from 1 to 247, decimal). Address 0 is
reserved for broadcast requests, and the address range from 248 to 255 is reserved for internal
use.

Master Point-to-point Slave
#4 connection (RS-232) #8
Master RS-485 Network or LAN

Slave Slave Slave
#2 #11 #120

Normally, data exchange between partners is always initiated by the master through a request.
This request specifies the address of the slave station, the function to be performed (request)
and the address range and data, if required. This frame is validated by a checksum. When a
slave receives a request it validates that it is the intended recipient, interprets the request and
formulates a response. In cases where the message is not understood by the slave, a timeout
management function located in the master permits recovery of the exchange. To avoid
contention, the master initiates one data exchange at a time with the slaves. In addition, slaves
do not transmit unsolicited data.

The MODBUS protocol supports broadcasting messages to address 0. In this mode, all slave
stations receive the request, but do not formulate a response in return. Thus there is no
guarantee of message delivery in this mode.

© 2012 Vizimax, Inc. Sizimax 3
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2.2. Integrating the MODBUS protocol in the RightWON

The RightWON system can be used as a server (MODBUS Slave) or client (MODBUS Master).
The MODBUS server and client can be active simultaneously in a single RightWON. This allows
for numerous configurations illustrated in the following figure, such as:

e Connecting a Slave to a MODBUS Master such as a supervisor (SCADA).

e Connecting a Master to MODBUS inputs/outputs.
e Connection between RightWON systems for data exchange in real time.

Scada System
(Master MODBUS) Local IPM

MODBUS-RTU

Slave

m

PSTN Modem
("ModembDialer"
Link)

Série RS232
(lien « Serial »)
MODBUS-RTU MODBUS-RTU

Master

MODBUS-UDP MODBUS-UDP
Master Slave

Ethernet

PLCs

* Dedicated remote

1/0 systems

MODBUS-UDP
Slave

MODBUS protocol configuration is carried out using the RightWON Configuration Suite. This
protocol is fully integrated with the application code downloaded to the RightWON system, and
requires no user license.

2.2.1. Support of MODBUS protocol variants in the RightWON

RightWON systems support the MODBUS protocol on a serial link (direct or modem) or over an
Ethernet network. Since message encapsulation is different for serial and Ethernet modes, the
MODBUS protocol cannot be routed between a TCP port and a serial port on the RightWON.
However, it can be sent via the TCP gateway to a serial TCP2Conn service. (For details, refer to
the section on the TCP2Conn service in the manual "RWM000010-MA-en, RightWON
Configuration Suite - Manual”.)

The following variants are supported by the RightWON:

e Serial MODBUS-RTU standardized over a serial or modem link.

e Open MODBUS over Ethernet TCP: This is standard MODBUS that includes a 6-byte
header (MBAP), but excludes a cyclic redundancy check (CRC16).

© 2012 Vizimax, Inc. Sizimax 4
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¢ Open MODBUS over Ethernet UDP (datagram mode): This implementation does not
ensure the integrity of information transport. It uses the same frames as for the Open
MODBUS over Ethernet version, but without message acknowledgment.

¢ MODBUS-RTU over Ethernet UDP: This implementation does not ensure the integrity
of information transport. It uses the same frames as for the MODBUS-RTU version, but
without message acknowledgment.

The ASCII version of the MODBUS protocol over a serial link is not directly supported, and
requires creating and interpreting messages with the SERIO function. For further details, press
F1 to access the RightWON Configuration Suite help topics, and search SERIO.

2.2.2. MODBUS request and variables

Each request permits carrying out specific functions such as writing or reading data. Write
requests are directed to the Slave, whereas read requests carry the data from the Slave to the
Master. The following table lists the functions supported by the RightWON.

MODBUS Function Request Name Description
(decimal)
1 Read coil status Reads output bits
2 Read bit input status Reads input bits
3 Read holding registers Reads output words
4 Read input registers Reads input words
5 Write single coil Writes one output bit
6 Write single register Writes one output word
15 Write multiple coils Writes N output bits
16 Write multiple registers | Writes N output words

Each function conveys one or more data of the same type (Boolean, whole integer, etc.). In the
RightWON, each data item corresponds to a Variable that is assigned to a specific address of a
protocol function. In the following example of a MODBUS Slave implementation in the
RightWON, the Slave at address 1 responds to 4 different requests. The first request involves
the Master writing 2 integer (INT) output words to the RightWON (function 16). This information
is conveyed to the addresses of bits 1 and 2 [1..2], which correspond to the variables
iAnalogOutl and iAnalogOut2, respectively.

Mg MODEUS Slave
& Server - Slave number =1

*B Haolding Regizters [1..2] - wite Holding Regizters
2 0 idnalogOutl
3 1: dnalogduts

*B Coil Bits [1..2] - ‘write Coil Bits
=2 0 bDigitalOutl
& 1: bDigitalOut

*B Input Registers [1..2] - Read Input Registers
2 0 idnaloginl
& 1: hnaloging

*B Input Bitz [1..2] - Read Input Bits
= 0 bDigitalln
& 1: bDigitalinZ
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2.2.3. Data types

BOOL, INT and UINT variables can be associated with MODBUS data. STRING variables are not
supported and cannot be exchanged using MODBUS. The 64-bit variables (LINT and LREAL)
cannot be exchanged directly without loss of accuracy or value. To exchange 32-bit variables
(DINT, REAL, ...), you can specify that the variable be linked to two consecutive MODBUS
words.

To exchange Boolean variables in MODBUS words, you can specify a hexadecimal mask that
indicates to which bit of the word the variable is linked. For example, enter the mask "0001" to
connect a variable to the least significant bit of the word. For further details on masks, refer to
the section on managing address discontinuities.

2.2.4. Limitations of the MODBUS implementation

The MODBUS client function (Master) opens a communication port (serial or Ethernet) for each
MODBUS port configured. The number of client ports that can be open at the same time is
unlimited.

On the MODBUS server side (Slave), communication management (sending and receiving
frames) is fully integrated with the communication server in the RightWON.

Limitations on the Slave are:
e One serial link per Slave.
e A maximum of 7 ports on the Ethernet link.

Additional Slave ports can be opened using the MBSlaveRTU or MBSlaveUDP function blocks. For
further details about these blocks, consult the help function of the RightWON Configuration Suite
by pressing the F1 key, and search MBSlaveRTU or MBSlaveUDP.

2.3. Configuring the hardware and the network

You must configure the hardware and network configurators of the RightWON systems according
to one of the MODBUS protocol variants, namely:

¢ MODBUS over Ethernet:
a. Configure an Ethernet adapter
b. Configure an Ethernet link

e Serial MODBUS-RTU:
a. Configure a serial adapter

b. Configure a serial link

2.3.1. Configuring an adapter in the hardware configurator

For the serial MODBUS-RTU protocol, configure a serial adapter. For MODBUS over
Ethernet, configure an Ethernet adapter.

To install in an expansion module (e.g. RWC 0T0000), carry out the following steps:
1- In the work area, click Fieldbus Configurations .

2- Double click on Hardware ¥.

© 2012 Vizimax, Inc. Vizimax 6
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3-

5-
6-

2.3.2.

T STRATOMN - Examples.w5l

File Edit WView Insert Project Tools Window Help

SN D= AR R EENE Ny = R | %] & % ©
Workspace i
2 MODBUS_Master

[ Ewception programs =2
1 Programs ]
] Main B
1 Watch [for debugging) j
¥ Soft Scope ﬁ
[F5i

1 - u
Ty Fieldbuz Configurations

Remate Management

In the navigation area, select Front-1, Front-2 or Top-1, depending on where the
Plug-In is installed in the RightWON Satellite (e.g. TOP-1 for the RWC 0T0000 module).

In the work area, choose the expansion module (e.g. RWC 0T0000) from the dropdown
menu.

Note: For further details, refer to the section on the RightWON hardware configurator in
the guide "RWM000010-MA-en, RightWON Configuration Suite - Manual”.
RWHW RightWoON CPU Configuration

Plug-In Configuration
it CPU RightWON Central Processing Unit (CPU) || mos

Front-1 <Mot Configurad = The Plug-in Configuration specifies the Plug-in that yc
i Front-2 8 DI, 4 DO-R Plug-In RWO015000 | «ngt Configured= E| To be
down
Top-1 <Mot Configured= = Naot Configured:> brrfi
Ethernet 100/10 + R5232 IS0 + RS48... RWCOTO000
R:5-232 Dual Serial Port Flug-In RINCOBO00]

Under the Specifications tab, verify the technical specifications of the expansion module
in order to configure the hardware and adapters (Adapters) according to the protocol
variant used. Ensure that the communication speed and other adapter fields are
configured identically on both Master and Slave.

Click OK.

You can now configure a link in the network configurator according to whether you are
using MODBUS over Ethernet or serial MODBUS-RTU.

Configuring a MODBUS serial link in the network configurator

To add a serial link in the network configurator, carry out these steps:

1- In the work area, click Fieldbus Configurations .
2- Double click on Network.
© 2012 Vizimax, Inc. Vizimax 7
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T STRATON - Examples.wSl

File Edit View Insert Project Tools Window Help

SN NE A= NNy, = =y | % | 0 &
Workspace 10 Drivers *
c-- 1) MODBUS_Master |8 CE CAN bus

|_j Excepltion programs a2 Eﬂ Right's/ON

- C3 Programs A G5 Hardware 2

o 2] Main B

Ell_j Watch [for debugging) i

¥ Soft Scope ﬁ

Fieldbuz Configurations Q_'

3- Open the RWNT tree view. Right click on Links and select Serial Link Layer.

Network Configuration

El S RWNT RightWON Network Configuration Links Configur.

) LINKS s —
CaNbus Link layer
= Sen . ) Ethemeat Link laver
) o 58 Remove slibinks Madem Dialer Link layer

PPP Dialer Link layer
PPP Dialer Link layer for COMA
PPP Dialer Link layer for Dial-in
PPP Dialer Link layer for GSM
PPP Link layer

ETTT—

4- In the navigation area, click on the Serial-1 link. Under Adapter to use, select the

Serial-1 adapter at the location where the Plug-In is installed in the RightWON (e.qg.
CPU/PlugIns/Top-1/Adapters).

5- To finish, click OK.

© 2012 Vizimax, Inc. Sizimax 8
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Bl g8 RWNT RightWON Network Configuration
B lgg Links
@ CAN-1 CANbus Link layer
0 Serial-1 Serial Link layer

| Services

Network Configuration

Link Configuration
| ee—

(Serial-1)

The Link Configuration provides the various parameters required for the selected Link.

[

Choose a configuration from the drop-down menu.
Thisg will s2lect & Link that you can configure for
your =pecific needs.

I Serial Link layer

Link Contral
¥ Enabled

Debug Trace Level

Parametears

The Serial Link has no corfigurable parameters.

I MNong

=

Adapter to use
A RWHW/Units/[CPU]/Plug

= cru
[=l Pluglns
Front-1
Front-2
= Top-1
=l Adapters
Eth-1

Serial-2

Adapters

Connections

KeyGDdel MName | |
‘Conn-1 Serial C...

I

Cancel

o

6- You can now configure the MODBUS Slave and/or MODBUS Master.

2.3.3. Configuring a MODBUS-over-Ethernet link in the network configurator
To add an Ethernet link in the network configurator, carry out the following steps:

1- In the work area, click Fieldbus Configurations .

2- Double click on Network.

T STRATON - Examples.w5l

File Edit Wiew

Insert Project Toals

Window Help

AN NE AN N IREDNE-N

ra | I &

P

Workspace

10 Drivers *

Fieldbuz Configurations

EJ MODBUS_Master I8 CamN bus
Lj Exception programs a2 Elm Right'+/ON
E|I_j Programs 3
........ @] Main B
Ele "watch [for debugging) 3
¥ coft Scope n

3- Open the RWNT tree view. Right click on Li

nks and select Ethernet Link Layer.
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Network Configuration

B g RWNT RightWON Network Configuration

El g Lirga . :

CANbus Link layer
- - . Ethemet Link layer
Se &8 Remove all Links Modem Dialer Link layer
PPP Dialer Link layer
PPP Dialer Link layer for COMA
PPP Dialer Link layer for Dial-in
PPP Dialer Link layer for G5M
FPP Link layer
Serial Link layer

4- In the navigation area, click on the Ethernet-1 link. Under Adapter to use, select the
Eth-1 adapter at the location where the Plug-In is installed in the RightWON (e.qg.
CPU/PlugIns/Top-1/Adapters).

5- Under the IP tab, the Ethernet link is configured manually with a static IP address
(Static) or automatically with an IP address from the DHCP server (Dynamic DHCP).
The TCP-IP stack will route messages over the appropriate Ethernet interface using the
following rules:

e If the IP address (IP Local Address) of the MODBUS Slave device is in the same
range as that indicated by the subnet address (IP Subnet Mask) of the MODBUS
Master device, it is assumed that the devices are on the same network segment.

e If the range defined by the IP Subnet Mask of the MODBUS Master device does
not include the IP address (IP Local Address) of the MODBUS Slave device, it is
assumed that the device is not on the same network segment. In this case the
message will be routed to the default gateway (IP Default Gateway).

e If the IP address (IP Local Address) cannot be resolved on the Ethernet links, the
TCP-IP stack will attempt to route the message over a PPPDialer link, if configured.

© 2012 Vizimax, Inc. Sizimax 10
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Metwork Configuration £
E g RWNT RightWORN Network Configuration Link Configuration (Ethernet-1)
El gl Links [ —
& Ethemet-1 Ethernet Link layer The Link Configurafion provides the various parameters required for the selected Link.
Services I Ethernat Link layer j Chooge a configuration from the drop-down menu.

This will select a Link that you can configure for
your gpecific needs.

Link Control Parameters
[¥ Enablad P | Firewall |
Debug Trace Level Mad
—Mode

I Debug Level 2 j (% Static

" Dynamic (DHCP)
Adapter to use

o IP Local Address
v RWHW/Units/[CPU]/Plug [152.168.0.25

IP Subnet Mask

[ onections [255.255.255.0
KeyCode | Name | | [ Default Gateway
IP Default Gateway
| 192.188.0.1
—_—

DK[_\\ I Cancel

6- To finish, click OK.
7- You can now configure the MODBUS Slave and/or MODBUS Master.

2.4. Tutorial on configuring the MODBUS Slave protocol
If you have not already done so, you must configure the hardware and the network first. Then
follow these steps to configure a MODBUS Slave in the RightWON:

1- Manage the status bits associated with the variables.

2- Add the MODBUS Slave protocol to the RightWON configuration.

3- Insert and configure a server for the MODBUS Slave protocol.

4- Add and configure a data block (session), to permit the insertion of variables when
configuring the block.

5- Open a communication port to allow the MODBUS Slave to communicate with the
MODBUS Master.

2.4.1. Managing the status bits associated with the variables

In addition to updating the variables associated with the protocol, the MODBUS Master manager
is able to manage a status bit associated with each variable. This status bit (_VSB_I BIT)
indicates whether data exchange with the partner is working properly. When a read request
does not work (timeout, communication error with the partner, etc.), this bit is TRUE. Note that
the status bits of variables associated with MODBUS protocol write requests are not handled
automatically and must be processed via the application.

© 2012 Vizimax, Inc. Sizimax 11
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Two things are required to manage the status bit associated with each variable:

1. Choose the compiler option “Allocate status flags for variables with embedded
properties” from the Project/Settings/Advanced/Compiler menu of the
Configuration Suite.

x

Settings I Rurtime Compiler I I'U'Iernor'_.fl Download | Debug | On Line Chan_* I ’l

ID:"-.ngI-rl‘."'.n'ON Projects'test'\aa j
— Options
[|Check safety of SFC charts -
[w] Check amay bounds at runtime

Remove code of unreferenced sub-programs

[ 1Check |EC conformity

[|Check multiple calls to FB instances

[]Check duplicated profiles
Allocate status flags for vanables with embedded properties
[ ]Enable FBD optimizations

[]Enable LD optimizations

[|Check possible name corflicts

-
] ket DT mmemf e e fme Tl vmmm _I

Maximum number of emor messages displayed: 128

2. Associate a profile with the variable. A profile is automatically associated with a variable
that is paired with an energy protocol such as DNP3 or IEC61850, or with a remote
management Tag.

2.4.2. Adding the MODBUS Slave protocol to the RightWON configuration

The MODBUS Slave can be added using the fieldbus manager, by carrying out the following
steps:

1- Click on Fieldbus Configurations s in the work area.
2- Click on Add configuration... [Bin the editing area toolbar.
3- Expand the MODBUS configuration and click on the MODBUS Slave protocol. Click OK.

© 2012 Vizimax, Inc. Sizimax 12
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R=TEY
File Edit View Insert Projeck Tools  Window  Help
Sl Gl s X A o|9 0B HlsMEARG HEA
Workspace 10 Drivers REX
2 I8 -4 Rightw/ON “I Mame | Type
- i} Global variables
= Add Configuration ariables
 Ch figurati [ I
E onse & configuration oK dex
@ () ro
g CaM Cahicel |
Sl DNP3
4] Ehernet/IP
------- g Global defines T IEE 80570
....... 4 Variables NS IEC: 51850 3
....... B Types = MODBUS
i MODBUS Master
& 0DE
B
lalue
—————

4- By default, the first valid address of each MODBUS function is 1. To use MODBUS
equipment that has other addressing conventions, you must change the base offset for
each data type. To do this, right click on MODBUS Slave and click on MODBUS Slave
Addresses...

10 Drivers *

0DE =)
& - g Server - Slave nur =
= £ i RightwON W Clear
ik o
o -
N Eind...
€8 M o
. ﬁb Find Mext
E
Geve e seve [§ vt Conoraren. x
1 &z | IngertMasterPort... —First valid MODBUS addresses | or I
ﬁ'E :
= Input bits: concel
Coil bits: I 1
B4 Sortsymbols o
:H: Grid Ctl+G Input registers: I:l
MODBUS Slave Addresses... % FriTy s I !
Build
i S
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2.4.3. Adding and configuring a Slave server
Insertion of the communication port (server) for the MODBUS Slave is carried out as follows:

1- From the IO Drivers window, right click on MODBUS Slave, then click on Insert
Master/Port... &

10 Drivers =

E i c] MODELS Slave

H Ll

2 C1-B4 RightwOn ==

"B ¥ | Clear

1k

g ¥ Find...

E_ #h, | Find Next

+
[E  InsertConfiguration...
&z Insert Master Part...
e ;s
i

2- In the Slave number field, enter a MODBUS address that is unique for the
communication link on which the RightWON is installed. Addressing is in decimal and the
valid range is from 1 to 247, with address 0 being reserved for broadcasting and 248 to
255 for internal use.

Mg MODBUS Slave
E- RightwOM

i

e x
= oK |\ |
E Slave number: I

Q Cancel |

3- Click OK to create the new configuration.

2.4.4. Inserting and configuring a data block (request)
1- Click on Server - Slave number in the IO Drivers window.

2- Click on "B Insert Slave/Data clock... in the toolbar.

10 Drivers *

3- The MODBUS Slave Request window permits configuration of a frame or
communication exchange:

© 2012 Vizimax, Inc. Sizimax 14
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o In the Request section, the Description field permits entering a description of
the request.

o The following request types are available:
¢ Input Bits: binary values read by external Masters (function 2).
¢ Input Registers: analog words read by external Masters (function 4).
e Coil Bits: binary values forced by external Masters (function 5 or 15).

¢ Holding Registers: analog words forced by external Masters (function 6
or 16).

o Each block is identified by a Base address (in decimal) and the number of
variables, Nb items (bits or words).

/N Caution! Read/write requests received from the MODBUS Master will be
rejected if the address range specified in the request is not included in any
of the MODBUS Slave blocks that are configured. Requests that intersect
with several configured blocks will also be rejected. For example, if you
configure a 16-word block at address 1 and another 16-word block at
address 17, a 32-word read or write request starting from address 1 will be
refused and an “Invalid address” report will be returned.

o To insert the variables in the data block, check the Declare variables box. Enter
the prefix for the variables in the Prefix field followed by % (e.g. V%). For a
word-based request, choose the type of variable (e.g. INT or UINT) from the
dropdown menu. This will automatically create the variables in the data block and
in the global variables according to the Base address and number of items (Nb
items).

Note: To transfer variables other than BOOL, INT and UINT or to specify a mask
on a word, uncheck Declare variables and add the variables manually to the
data block.

4- Click OK to create the data block and the variables.

5- Repeat steps 1 to 3 for each data block to be created. For the purposes of the tutorial,
create the data blocks according to the figures below.

© 2012 Vizimax, Inc. Sizimax 15
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MODBUS Slave Request x|

E [=-M@ MODEBUS Slave . §
2 . ElJ5 Server - Slave number = 1 e 3 OK I
E"""E Input Bits [1.1] Description: IRead Binary input

i

=¥ RightwON

3 ~Data read by the master

d ' Input Bits

g {” InputRegisters

] rData read or forced by the master
= " Coil Bits

" Holding Registers

r Data block

Base address: I 1
Mb items: IZ

¥ Dedare variables

Prefix: | bBininpv%  [BooL ¥

From: |1

bBinInpV1 ... bEininpy2

5
E [=-Mg MODEUS Slave
LS - &5 Server - Slave number = 1 Request :\‘: OK I
g E-*B Input Bits [1..2] - Read Binam input Description: I Read Analog Input |
: _ Cancel
: ‘@ 0 bBinlnp1
= 3 1:bBiningv2 ~Data read by the master
: 8 Input Bitz [1..7] '
B " InputBits
- Rightw/ON P
4 {¢" Input Registers
% Data read or forced by the master
B+ " Cail Bits
™ Huolding Registers
rData block
Base address: I 1
Mb items: I 2
¥ Dedare variables
Prefiy: I 1alnpuV % IINT j
From: I 1
iAnalnpuVl ... iAnalnpuv2
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E £-Mg MODBUS Slave
2 ] Server - Slave number = 1 Request t oK I
g =B Input Bits [1..2] - Bead Binany input Description: I Write Binary Output
@ 0 bBinlngy1 Cancel |
E o a 10 bBinlnph2 —Data read by the master
-*B Input Registers [1..2] - Fead Analog Input
E = E:r:pg i.ﬁ‘eglls ers\f[‘] ] - Read Analog [npu £ Input Bits
:  inalnpul
| . |:| " Input Registers
- ¢ B 1 iAnalnpul2
£l L] (Bl rData read or forced by the master
— G RightwON
g+ * Coil Bits
" Holding Registers
Data block
Base address: I 1
Mb items: IZ
[ Dedare variables
Prefix: [bBinoutv  JeooL 7|
From: I 1
bBinOuty1 ... bBiNOuty2
E =-Mg MODBUS Slave —R :
2 [l & Server - Slave number = 1 = D oK I
“E -8 Input Bitz [1..2] - Read Binany input Description: I Write Analog Output
fo@ 0 bBinlnpy Cancel |
E @ 1: bBinlnpy2 Data read by the master
E =B Input Reaisters [1..2] - Fead Analog [nput £ trput Bits
¥ D 0 énalnp /1 ™ Input Registers
il @ 1 dnalnpu2 putheg
(] [—:I--“_E Coil Bitz [1..2] - Wiite Binarp Output ~Data read or forced by the master
. = -
B @ 1 bBinOuk2 " Coil Bits
—*B Input Bits [1..1] % Holding Registers
-4 Rightw/OM
i g ~Data block
Base address: I 1
Mb items: IZ
¥ Dedare variables
Prefic: [ifnaoutvy [T =]
From: I 1
1ANa0utVl ... iAnaOutv2
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The figure below shows the final result of creating the data blocks and variables.
i=: Mg MODEUS Slave
5 Server - Slave number = 1
] “B Input Bitz [1..2] - Read Binary Input
E 3 0 bBinlnpt1
— @ 1: bBinlnpv2
E_ *B Input Reqisters [1..2] - Read Analog [nput
H

2 0 idnalnptl
3 1: dnalnpy2

&5 “B Coil Bits [1..2] - Write Binary output

T @ 0 bBindubsA

B Q@ 1: bBinduty2

*B Halding Reqgisters [1..2] - Wite Analog Output
& 0 tnalubsl
3 1 dnaluty2
4 RightwON

2.4.5. Configuring to open a communication port

To enable the MODBUS Slave to communicate with the MODBUS Master you must configure the
application to open an Ethernet over MODBUS-TCP or Serial MODBUS-RTU or Ethernet
over MODBUS-UDP communication port.

2.4.5.1. Configuring to open a Ethernet over MODBUS communication port

The default port number for the MODBUS-over-Ethernet port is 502. This should entered in the
PORT field.
You must also replace the port number defined in the Straton Port field of the STRATON

service with 502. To access the STRATON service, double click on Network in the I0 Drivers
window, expand the tree view and click on STRATON Service.

Al
1 g RWNT RightWON Network Configuration Service Configuration (STRAT'ON}

@) Links | —

= Services The Service Configurafion provides the vanous parameters required for the

STRATON STRATON Service selected Service.

Choose a configuration from the drop-
down menu. This will zelect a Service that
you can configure for your specific needs.

Use this Service to configure the Internet port that will be used by STRATOMN.

STRATON Servics =]

Service Control Parameters
[¥ Enabled Straton Port
Debug Trace Level I o0z
I None ]' Straton Event Port
| sooo
[ co

OK | Cancel |

Kl (]

2.4.5.2. Configuring to open a Serial MODBUS-RTU or Ethernet over MODBUS-UDP
communication port
1- Create a program

2- Configuring the functional block

© 2012 Vizimax, Inc. Sizimax 18
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3- Example of configuring a block and editing a program to open a serial MODBUS-RTU
port.
2.4.5.2.1. Creating a program
To create a new program, carry out the following steps:
1- In the work area, right click on Program and select New Program...
2- In the Name field, enter the name of the program (e.g. MS_Slave_Port).
3- Enter a Description of the program (e.g. Opens a communication port).
4- Choose FBD - Function Block Diagram as the programming language.

5- Click OK to insert the program.

x
Properties |Advanced| Diescription I
r~ Program
Name: II'\"IE_SIave_Pnrt
Description: IOpens a communication port]

r— Programming language

SFC - Sequential Function Chart

FBD - Function Block Diagram
LD - Ladder Diagram

5T - Structured Text

IL - Instruction List

r Execution style
£+ Main program

" Sub-program

¢ UDFE {User Defined Function Block)
1 Child SFC program

Child of: | |

ok | Cancd | Heb |

2.4.5.2.2. Configuration of functional blocks

To enable MODBUS to communicate with the Master you must configure a program so that the
Slave will open a communication port. Configure this port using the function block associated
with the protocol variant used:

e Serial MODBUS-RTU: Use function blocks MBSLAVERTU, MBSLAVERTUEX.
The inputs of the functions are:

IN: Boolean (BOOL): The port is open when the value is TRUE.
PORT: Character string (STRING): Enter the logical link associated with the
interface.
SLV: Dual integer (DINT): MODBUS Slave number.
© 2012 Vizimax, Inc. Vizimax 19
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SrviD: Character string (STRING): For MBSLAVERTUEX only, the server ID in the
configuration.

The output of the functions is:
Q: Boolean (BOOL): The output is TRUE if the port is successfully opened.
¢ MODBUS-UDP over Ethernet: Use function blocks MBSLAVEUDP, MBSLAVEUDPEX.
The inputs of the functions are:

IN: Boolean (BOOL): The port is open when the value is TRUE.

PORT: Dual integer (DINT): ETHERNET port number, default: 502 (Note: replace
the STRATON port number defined in the STRATON Service).

SLV: Dual integer (DINT): MODBUS Slave number.

RTU: Boolean (BOOL): Select the UDP protocol: TRUE = MODBUS RTU, and

FALSE = Open MODBUS

SrviD: Character string (STRING): For MBSLAVEUDPEX only, the server ID in the
configuration.

The output of the functions is:
Q: Boolean (BOOL): The output is TRUE if the port is successfully opened.

2.4.5.2.3. Serial MODBUS port
To determine what to enter as the logical link associated with the interface, follow these steps:

1- Double click on Network Configuratione—'-:a , select the Serial-x link under Links.

2- In the Adapter to use section, expand the tree view. Click on Serial-x under Front-1
or Front-2, depending on where the serial communication module is installed.

3- Concatenate the Serial-x name in the Links section with the Conn-x name in the
Connections section.

Example of a logical name to enter in the PORT field: ‘Serial-2.Conn-1".

© 2012 Vizimax, Inc. Sizimax 20
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5" STRATOMN - MODBUS_Slave.w5!

File Edit View Insert Project Tools Window Help

AN A= NG

- MODBUS_Slave

-3 Programs

7 Main

9] MB_Slave_Port [Op...
9] MODBUS

[ watch [for debugging]
&8 Soft Scope

o B9 Intial values

------- “ir Fieldbus Configurations
------- ¥d Binding Configuration
....... 39 Global defines

------- fa} Wariables

=N

A=

10 Drivers *

i [-Mg MODBUS Slave

£ RightwON
g -8 Hardware
(557 Metwark,
i

)

-- Remote M anagement

2l & %W e A B oS RA

Bl | gg Links
&0 Serial-1 Serial Link layer

o= T
Bl [ Services

| STRATON STRATON Service

4

0 Fthemet-1 Ethernet Link layer

El 2 RWNT RightWON Network Configuration

Link Configuration
I
The Link Configuration provides the variot

I Serial Link layer

Link Control
¥ Enabled
Debug Trace Level

Parar
The

[

I None

Adapter to use
“  RWHW,/Units/[CPU]/PlugIns

Front-2 -
= Top-1 _I
= Adapters
Eth-1
Serial-1
Serial-2
Adapters -

Connections
KeyCode |

Conn-ll

— Parameters

The Serial Connection has no
configurable paramsters.

Name
Serial Con...

| 2]

2.4.5.2.4. Configuring and editing a program to open a MODBUS Slave port

In this tutorial the serial MODBUS-RTU protocol is used, so the MBSLAVERTU block will be
configured to open a communication port with the Master.

Note: For program editing, refer to the section on editing automation programs in the
RightWON in the manual "RWMO0000080-MA-en, RightWON Configuration Suite -

Application Guide”

Workspace MB_Slave Port *
=) MODBUS_Slave ; 4|7 _Mame | Tvpe | Dim. | Attib. |
[ Exception programs ] MB_Slave_Port (*Opens a communicatior =]
£ Progiams ) B {2 Global variables
| Main [} bPortSlave!  BOOL
1 MB_Slave_Port [*Op... 4 bBinOut1 BOOL
-------- 9] MODBUS - BSLAVERTUS bBinlnplV1  BOOL
-3 Watch [fo[ debugging] j_r //////”/”//‘%/”””””” ,IN Q/ /////////////‘%”/”””//”:g bBII"I'I"IpUVE BOOL
w2 B TR R | S
------- £ Inital values — i s iAnalnpV1  INT
....... B Fieldbus Configurations P ifn‘:lnn\f’) INT Llﬂ
------- !!& Binding Eo.nflguratlon Lab: <[+] Variables, Froperies
------- g Global defines S -
------- ﬁ Wariables —_— Lk MAX (Maximum) ﬂ
_______ B Types E MBMASTERRTU [*MODBUS Master RTUY)
I* MEMASTERTCP [*MODEUS Master TCP)
TF MESHIFT [“tultibyte shift/rotate®)
e} [ w2 RTU [ser.. S
{H BSLAVERTLER [MODBUS Slave RTU (..
- e[ MESlaveRTU ("MODBUS Slave RTU (seral)”)
. M IN
o IN:BOOL
3 MB| PORT.STRING
Lo SLV:DINT
- - T Moo I
L 3 <[+ Bilocks Q:BOOL
el rcae | MB Clawn Do
=t
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1- Click on ??? above the MBSLAVERTU block, enter the name of the block and click on V.

T+ 1B 0t

lab:

20 |elavel =
e Ik
— wp [ By bPoRSlaved %Z,
— _‘;:?5? ...... By isnalnpl =
By idnalnp2
...... By isnalngyl ;I
I'\-"ariables: [all) j

[ Local variables only

[ Hide FE instances

2- Click on Yes to declare the variable.

SlaveRTU

Thiz symbol dogs nat exist. Do pow want to:
) Bename the varable
" Declare a new variable

Type: Islawﬂ

WwWhere: |MI:|DBLIS

[
]

ez Mo

Cancel |

3- Click on ??? to the left of IN and enter true to activate the block.

4- Click on 2?? to the left of PORT and enter the logical link associated with the interface.
The character string must be within V', e.g. ‘Serial-2.Conn-1".

5- Click on ??? to the left of SLV and enter the Slave number, e.g. 1.

6- Click on ??? to the right of Q and enter the output name, e.g. bPortSlavel.

Choose the GLOBAL location and click Yes to declare the variable.

bPortslavel

Thiz symbiol does not exist. Do youw want ko
" Eename the variable
& Declare a new variable

x|

Type:
Yihere:

Cancel |

o

7- Once configured, the MODBUS-RTU block looks like the following figure. The program is
now configured to open a communication port with the MODBUS Master.
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bPartSlavel

[ E
1 m

Example of configuring a functional block in the FBD language

slavel ( TRUE, 'Serial-Z2.Conn-1', 1 }):
bPortSlavel = =zlavel.(;

Example of configuring a functional block in the ST language

bPortSlavel
R

Example of configuring a functional block in the LD language

2.4.6. Inserting and configuring a data exchange variable

To transfer variables other than BOOL, INT, UINT, or to specify a mask on a word, carry out the

following steps:

1- When a data block is selected, use the Edit/New variable command to link a variable

to an item in the block.

2- Each variable is identified by its Symbol in the application and an Offset from the
MODBUS base address of the data block. For further details on masks (Mask) refer to

the section on how to handle address discontinuities.
3- Click OK.

© 2012 Vizimax, Inc. Vizimax
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MODBUS Slave Variable x|
~Symbol
o [: oK |
Cancel |

Offset: I 0

Mask: I FFFF

Storage: IDefauIt j
~ Range

Min: I

Max: I
—Signal

Mir: I

Max: I

4- A window opens; choose the Type and location (Where) of the variable. Verify the data
types supported by MODBUS. Click Yes to create the variable.

diInputRegisterl x|

Thiz gymbol does not exist. Do pou want o
" Bename the variatile
' Declare a new variable

T3 v
Where: | [Global) =]
ez Mo | Cancel |

You can sort the variables of each block at any time according to their offset. To do this, select
Server - Slave number in the IO Drivers window, and use the Edit/Sort symbols EN
command or click on its icon in the toolbar.
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10 Drivers

E Mg MODEUS Slave
2 & Server - Slave number =1
] *B Coil Bitz [1..2] - \Write Binary output
B 2 0 bBinDutyl
= 1: bBinOutv2
*B Holding Regizters [1..2] - Write Analog Output
= SN
& O idnalubyl
2 1: dnaluty2
*B Input Bitz [1..2] - Read Binary |nput
t\\s @ 0 bBinlnpy1
3 1: bBinlnpY2
*B Input Registerz [1..2] - Read Analog Input
2 O idnalnpyl
@ 1: dnalnpy2
B4 Rightw/ 0N

[

oo || e | R
it

2.4.6.1. How to handle address discontinuities

To exchange variables in a MODBUS word, specify a hexadecimal mask that indicates to which
bit(s) of the word the variable belongs.

Examples of using three binary masks (Mask) on a word (Word) to allow the exchange of bits in
a word:

Word | 1 1 1 0 0 0 1 0 1 0 0 0 1 0 1 1
Mask & 0001 | O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Bit1 1

When inserting a variable, enter the hexadecimal value of the mask in the Mask field.

x

:‘j OK I
—l Cancel |
E Mg MODEUS Slave
Offset: I 0 & & Server - Slave number = 1
). *B Cail Bitz [1..2] - \Write Binany output
Mask: I'jljljl E @ 0 bBinDuty1
Storage: IDefauIt j - & 1: bBinutyz
g *B Halding Reagisters [1..2] - Write Analog Output
—Range Q = 1] |:'- oon7 | bedvnallufy
Min: I o o 0 idnalut
28 2 1: itnaluty2
Max: I o *B Input Bitz [1..2] - Read Binary lnput
B+ @ 0 bBinlnpy1
[~ Signal @ 1: bBinlnpy2
Mir: I *B Input Regizters [1..2] - Read Analog [nput
2 0 itnalnpt1
Max: I @ 1: itnalnph2
4 RightwON
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Mask & 0400| 0 | O | O | O | O i,o0(0(0}j]0O0O|O0O|O0O|]O0O]O0]O0]O0

Mask & 8000 | 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Word | 1 1 1 0 0 0 1 0 1 0 0 0 1 0 1 1

Bit2

Word | 1 1 1 0 0 0 1 0 1 0 0 0 1 0 1 1

Bit3 1

After inserting the two other masks, the example should look like the figure below.

10 Drivers *
Mg MODEUS Slave
#x Server - Slave number = 1
“B Coil Bitz [1..2] - Wite Binany output
=2 0 bBinOutsl
= 1: bBinOutv2
*B Holding Regizters [1..2] - Write Analog Output
=2 O[%0007]) banalutl
@ 0% 0400) banaluty?
[0 (] (% 3000); bésnaOuty3
=2 0 idna0utd
2 1: hna0uty2
“B Input Bitz [1..2] - Read Binary [nput
& O bBinlnpvl
=2 1: bBinlnpv2
*B Input Reagisters [1..2] - Read Analog [nput
o 0 ibnalnpy
2 1: bnalnpy2
4 RightwON

[Tl

m | & || O o E

2.5. Tutorial on configuring the MODBUS Master

If you have not already done so, you must configure the hardware and the network first. Then
follow these steps to configure a MODBUS Master in the Right WON:

Manage the status bits associated with the variables.
Add the MODBUS Master protocol to the RightWON configuration.

3- Insert and configure a communication port for the MODBUS Master protocol.
4- Add and configure a data block (session), to permit the insertion of variables when
configuring the block.
5- Insert and configure a variable in the session for the exchange of data, status or
controls.
2.5.1. Adding the MODBUS protocol to the RightWON configuration
1- In the IO Drivers window of the Fieldbus Configurations &, click on the Insert
configuration [E icon.
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ANE R TN e T Y
Workspace 10 Drivers *
=l MBSlavel [<MODBUS Sla.._. E4 Rightwom
1 Exception programs ]]}l Hardware
[ Programs g &7 Netwark
“HFf] DNP3s [*Modbus Seri.. Remate Management
“Er] Main i
[ ‘wiatch [for debuagging) E
B2 Soft Scope
= Initial values Q_
Sir Fieldbus Configurations ]

2- Click on the MODBUS Master protocol, then click OK to insert the protocol.
x|

— Chaoosze a configuration

D k. I
AS-interface |

CAM Cancel
DHP3

Etherzat configuration
Ehemet/IP
|IEC 61850 Server
MODEUS

MODBUS Master

MODBLUS Slave
OPC Client Db,
Open PowerLink

2.5.2. Inserting and configuring a communication port

You must configure each MODBUS Master port to access inputs/outputs or a remote system
over MODBUS, by executing the following steps:

1- In the I0 Drivers window, right click on MODBUS Master.
2- Click on Insert Master/Port... .
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D:WorkdiriMRaymond.Docs\Desktop\Tutorial_base - 10 Drivers
g -0 CAM bus
) HMODBUS Master protocal

M ame | al.

i

e 1 Rightw/ON
1§ Hardware

- EI% M etwacrk, X ear
[ Bindings i

- % Remote Management 1

[, Paste
db

—_— Eind...

Find Mext

o
-

Inzert Configuration. ..

Mode | Address Ingert Master/Port... %

[ o | 8o |58

B+ Sort symbols

Grid Cirl+5
1+

<
<| >| 1D Drivers,” PGM Startup Mzin
Build

MODBLS Master Addresses...

3- Each port identifies a physical and logical MODBUS port. A port is based on a serial or
Ethernet link defined in the network configurator. Select one of the MODBUS protocol
variants for communication with the Slave, and ensure that the Master and Slave are
configured with the same variant.
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E Mg MODBUS Master -~

I arme:
= &z RTU: Serial-2.Conn-1
*B <1E> wiite Holding Registers [1] [1..2] - wiite Analog Output
irE
2 O idnaluts
i 2 1: ibnaluty2
U AL 000U MasterPort x|
Q 2 O ibnalnpi1
— Q 1:inalnp2 " MODEUS on Ethernet OK I
&5 B <15 Wite Coil Bits [11[1..2] - 'wt
E @ 0 bBinOuty Address:  [127.0.0.1 Lcell
4 . RE
2 1: bBinOuty2 . - IT
*B <2» Read Input Bitz [1][1..2]-R
@ [ bBinlnpy1 Protocol:
& 1: bBinlnp\2
Mg MODBUS Slave
B4 Rightw/ON |
Mode | Address | Por & Serisl MODEUSRTU E
RTU Serial2 Connl 502 =e
Com. port: ISeriaI-Z.Conn-l
I
~Delay betl'ﬁsen reguests
| Delay (ms): I 20|
ilil 1 Drrivers Varizbles 10 Drivers
Build S
pOnDivZera i Try to reconnect after communication error —
pOrBadindex ¥ Manage diagnostic info for slaves
WMODEUS ™ Disabled (do not open and manage this port)

Building application data...

- " AR e

a. For the MODBUS over Ethernet protocol:

¢ In the Address field, enter the IP address of the Slave, which is the IP Local
Address of the Ethernet link for the MODBUS Slave.

e In the Port field, enter the number of the Ethernet port used by the Slave.
The default port is 502. If the protocol variant is TCP-Open MODBUS, the
port is the one defined in the Straton Port field of the STRATON service
(default port: 1100). To access the STRATON service, double click on

Network in the IO Drivers window, expand the tree view and click on
STRATON Service.
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Network Configuration

1 58 RWNT RightwWON Network Configuration

@5 Links

= Services

Kl

Service Configuration

(STRATON)

The Senvice Configuration provides the various parameters required for the
selected Service.

I STRATON STRATON Service

STRATOM Service

Choose a configuration from the drop-
down menu. This will select a Service that
you can configure for your specific needs.

[

Use this Service to configure the Internet port that will be used by STRATON.

Service Control Parameters

¥ Enabled Straton Fort

Debug Trace Level I 1100

I"“D”e =l Straton Event Port
| s000

|+

OK | Cancel |

e Select the protocol variant to be used, which can be TCP- open MODBUS,
UDP - MODBUS RTU or UDP - open MODBUS.

b. For the serial MODBUS RTU protocol, enter the logical link associated with the
interface; see the note below.

Note: Open the Network Configuration - 4 , select the Serial-x link under Links.
In the Adapter to use section, expand the tree view. Click on Serial-x for Front-1
or Front-2, depending on where the serial communication module is installed.
Concatenate the Serial-x name in the Links section with the Conn-x name in the
Connections section (e.g. Serial-1.Conn-1 in the figure below).

T STRATON - Weather Guard S.w51

File Edit ‘iew Insert Project Tools indow Help

- EAE IR

Workspace

[1--[3 Excepion programs
[~ [1 Programs

[ Wwatch [for debuaging)
------- & Acquisition

oo 8] Iniitial walues

------- 64 RS232

------- g Fieldbus Corfigurations
g Binding Configuration
------- g Global defines

------- ¢} Global wariables

5 [F X

o9 o] g &
10 Drivers *
E g DMP3S Master
2 g" DMP3 Slave Level 3 [V2)
g E-F RighbwON
E-f Hardware
10

! &7 Nebwork
(1% Remote Management

Network Configuration
B 52 RWNT RightWON Network Configuration Link Cnnfiguration
E g Links E——
Link layer The Link Configuration provides the
@0 Ethemnet-1 Ethernet Link layer ISeriaI Link layer
Bl [ Services

| STRATON STRATOMN Service

| WEB Web Servica Link Control
[¥ Enabled

Debug Trace Level

I SMTP-1 eMail Sarvice

[

I None

Adapter to use
A RWHW/ Units/[CPU]/Plug]

= Ccru
= Plugins
[= Front-1
[l Adapters

Front-2
Top-1
Adapters

— Connections

For example, check Serial MODBUS-RTU and enter Serial-1.Conn-1 in the

Com. port field.
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Delay between requests (ms): Enter the value of the delay.

Try to reconnect after communication error: Check this field to specify that the
Master should try to reconnect after losing communication or on communication
error.

e. Manage diagnostic info for slaves: Check this field to use diagnostic information
from the Slaves (status variables).

f. Disabled: Check this field if this port is not to be used.
4- To insert the port, click OK.

2.5.3. Inserting and configuring a data block (request)
When a port is selected, define the MODBUS data blocks by carrying out the following steps:

1- Under Fieldbus Configurations, right click on the communication port (e.g. RTU:
Serial-1.Conn-1). Then click on Insert Slave/Data Block... 8.
D:WorkdirlMRaymond.Docs\Desktop\Tutorial_base - 10 Drivers *

E CaM bug
Mg MODBUS Master protocal

i

1 b R TL: Serial-1.Conn-1 Addenn P

8 ¥ RightwiN Properties...

1Tk

Hard

- g ardware % | Cear

B Metwark

B 4 Bindings

—ay Remaote Management

g2 | Paste

B+ Find...
ﬂ} Find Mext

; F8  Insert Configuration...
Request | SlavesUrit
i
“E Insert Slave/Data Block. ..
i+ [%
B+ Sortsymbals
1| o Grid Ctrl+G
Sl2] 10Drivers’ FGM Strue | Man MODBUS Master Addresses..,
Build

2- The MODBUS Master Request window opens for configuration of the data block:
a. In the Request section:
e Description: Enter a description of the request (e.g. Write Analog Output S1).
e Slave/Unit: Enter the Slave number (e.g. 1).

b. In the MODBUS Request section, choose one of the MODBUS functions from the
dropdown menu (e.g. <16> Write Holding Registers).
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c. In the Data block section, each block is identified by a Base address and number of
items, Nb items (bits or words). The number of items is limited by MODBUS (2000
bits read, 1968 bits forced, 125 words read or 120 words forced). (E.g. Base
Address: 1, Nb items: 2).

/N Caution! Read/write requests sent from MODBUS Masters will be refused by the
MODBUS Slave if the address range specified in the request is not included in
any of the blocks configured on the MODBUS Slave. Requests that intersect
several blocks configured on the MODBUS Slave will also be rejected. For
example, if you configure a 16-word block at address 1 and another 16-word
block of at address 17, a 32-word read or write request starting from address 1
will be refused and an “invalid address” report will be returned.

d. In the Activation section, click on one of the possible activation modes:

e Periodic: The request (data block) is sent to the Slave according to the specified
time period (ms). You must also specify the time period (on error) to be used
when the request is in error. This is typically used to slow down exchanges with
the Slaves when a communication error occurs.

e On call: The request is sent to the Slave when the control variable changes to
TRUE in the program. See the configuration example for sending a request on call.

e On change: Used for a write request only, indicates that the request is sent only
when at least one of the variables in the request changes state.

(E.g. check Periodic, enter 0 ms and 0 (on error).)

e. In the Misc. section, enter the wait time before a communication failure, Timeout
(ms). Enter the number of reconnect attempts (Nb trials) after a communication
error with the Slave. (E.g. Timeout of 3000 ms and 1 attempt.)

f. To insert the variables in the data block, check the Declare variables box. Enter the
prefix of the variables in the Prefix field followed by % (e.g. V%). For a word-based
request, choose the variable type (e.g. INT or UINT) from the dropdown menu. This
will automatically create the variables in the data block and in the global variables
according to the Base address and number of items (Nb items).

Note: To transfer variables other than BOOL, INT and UINT, or to specify a mask on
a word, uncheck Declare variables and manually add the variables to the data
block.

3- Click OK to create the data block and the variables.

4- Repeat steps 1 to 3 for each data block to be created. For the purposes of the tutorial,
create the data blocks according to the figures below.
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MODBUS Master Request

E Mg MODBUS Master
=2 & RTU: Serial-2 Conn-1
"8 E|E <163 ‘wirite Holding Registers [1] [1..2] - Write Analog Output 51
I O N = W
= . Tibnabustyz
E - *B <2 Read Input Bits [0][1..1]
4 Rightw/ON
B
gp

mo
=

~Request =
Description: I Read Analog Input 51 LI%—I
Cancel |
Slave Unit: I 1

—MODBUS Request

<2 Read Input Bits |
3> Read Holding ==
<4 Read Input :I
rData blodk
Base address: I 1
b items: I 2
~ Activation
% Periodic: 0 ms I 0
" oncall (on error)
" 0On change
~Misc.
Timeout: 3000 ms
Nb trials: I 1

[ Dedare variables

Prefix: I 1alnpS Ve IINT j

—

iAnaInpS1vl ... iAnalnpS1va

From:

x|
E =-Mg MODEUS Master
H . ~Request
- RTU: Senal-2 Conn-1 oK
5 O o [T N
-8 £1-*B <16 Wite Holding Registers (1) [1..2] - Wite Analog Qutput 51 BT | Virite Binary Cutput 51
2 0 iBnalus1vi Slave/Unit: l—l L‘ﬂl
= @ T:idnalut5Ty2
E E-"B «<4> Read Input Registers (1] [1..2] - Read Analog [nput 571 ~MODBUS Request
g 2 0:itnalnpS1Y1 <5 Write single coil bit =]
. @ 1: idnalnp51v2 <6 Write single holding
b 8 <2 Flead Input Bits 0] [1.1] = T —
— -4 RightwON
£ ~Data black
Base address: | 1
Mb items: IZ
 Activation
% Periodic: 0 ms Ig
C oncall (on error)
" On change
~Misc,
Timeout: 3000 ms
Mb trials: I 1
¥ Dedare variables
Prefix: |noutsivei - [sooL ¥
From: I 1
bBINOUtS 11 ... bBiNOutS 1V2
.. RSN
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x|
E M@ MODEUS Master .
. Reguest
RTU: Senal-2.Conn-1 Ok
W i iption: | Read Binary Input 51 L[:s_l
e *B <185 Wiite Holding Registers (1)[1..2] - Wite Analog Dulput 1 Descrption: | Read Sinary Inpu —
@ 0 dnalus Tyl Slave JUnit: | 1 Ll

- @ 1 iBnaluts1v2

E "B <4» Read Input Registers (1) [1..2] - Read Analog Input 51 —MODBUS Request

g 2k idnalnps TV <1> Read Coil Bits -

il & 1: idnalnp51v2 I .

&b B <155 White Cail Bits (0] [1..2] - Wite Binary Dutput 51 <3% Read Holding Registers hd

= 2 O bBinOuts 141

B @ 1: bEROUS T2 ~Data black

*B <2» Read Input Bits (0] [1..1] Base address: | 1
4 RightwON npitems:  [2
~ Activation
& periodic: 0 ms ID
 oncall {on error)
" On change
~Misc.

Timeout: I 3000 ms
Mb trials: I 1
[V Dedare variables
Prefix: | eS| feool x|
From: I 1
bBinInp51V1 ... bBINInp51v2

The following figure shows the final result of creating the data blocks and variables.
E Mg MODEUS Mazter
S ax BTU: Senal-2.Conn-1

“B <16 Wite Holding Registerz [1) [1..2] - Wiite Analog Output 51

B 2 0 isnalus
: @ 1 ibnaluts1y2
E_ *B <4> Read Input Reqigters (1][1..2] - Read Analog Input 51
3 0 ivnalnps 1
Q_ O 1: bnalnp51W2
&b B <15 Wwiite Cail Bits [0][1..2] - Write Binary Output 51
- 2 0 bBinOut514
g+

& 1: bBinOutSTW2
*B <2 Read Input Bitz [1][1..2] - Read Binary Input 51
& [ bBinlnpS14W1
& 1: bBinlnpS1W2
E4 Rightwon

2.5.4. Inserting and configuring a variable for data, status or control exchange
When a data block is selected, use the Edit/New variable command to link a variable to a
data block. You can choose from:

e A data exchange (between the MODBUS stack and an application variable), to transfer
variables other than BOOL, INT and UINT, or to specify a mask on a word.

e A status (to provide a diagnostic to the application) or control (to send a request on call
or manage the status counters).
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To configure a status or control variable, carry out the following steps:

Note: To configure a Command (one shot) or Command (validation) variable, refer to the
section on how to send a request on call.

1- As an example, right click on the <16> Write Analog Output S1 request, then click on
Insert variable...

2- In the Symbol field, identify the variable (e.g. iCS_AnaOut_S1).

3- From the Status/Control dropdown menu, select the type of status or control variable,
(e.g. Success counter).

4- Click OK.
x
Symbaol
o =

| iCS_AnaCut_S1

{* Status / Control

I Success counter vI

{" Data exchange

Offset: I 0

Mask: IF

Storage: |Defalt =
rRange

Min: I—

Max: Ii
 Signal

Mir: Ii

Max: Ii

5- Choose the Type of variable (e.g. BOOL, INT, UINT) and click Yes to declare the
variable (e.g. choose the INT type).

iCS_AnaOut_S1 x|

Thiz symbol does not exist. Do pow want to:
{1 Bename the variable
% Declare a new vanabls

Tupe: INT -
where: | [Global) |

ez Mo | Cancel |
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6- The figure below shows the result of creating the status variables.

Mg MODEUS Master

& RTU: Senal-2.Conn-1

“B <> Read Input Bitz [1][1..2] - Read Binam Input 51

"B <4> Bead Input Reaisters [1][1..2] - Read Analog Input 51

“B <15 Wiite Coil Bitz [1][1..2] - Write Binary Output 51

“B <1E> Wiite Holding Reaisters [1] [1..2] - Write Analog Output 51
=2 0 inalubtd
3 1 idna0uty2
@ Success counter: IC5_Analut_S1
O Fail counter: iCF_Analut_51

2.5.4.1. MODBUS Master status and control variables and error codes

A status is a diagnostic that is provided to the application. Status variables can return error
codes. A control permits using a variable to drive the stack.

The available types of diagnostic and status information are:

Information

Description

Error report

The variable is forced to an error code after the last unsuccessful
attempt, and is reset after the first successful retry.

Error report
(Set only)

Identical to the above, except that the variable is not reset by the
MODBUS stack. The application handles the reset of the variable.

On-going request

The variable is set to 1 when the request is issued, and is reset
after the Slave responds or a timeout expires.

Success counter

The variable is incremented after each successful exchange.

Fail counter

The variable is incremented after each failed exchange.

Retry counter

The variable is set to 0 on the first attempt, and is incremented
for each retry after a failure.

Slave: last error

The variable contains the code for the last error that occurred for
this Slave.

Slave: last error date
stamp

The variable contains the date of the last error that occurred for
this Slave.

Slave: last error time
stamp

The variable contains the time of the last error that occurred for
this Slave.

Slave: last reset date
stamp

The variable contains the date of the last reset of the diagnostic
counters for this Slave.

Slave: last reset time
stamp

The variable contains the time of the last reset of the diagnostic
counters for this Slave.

Slave: transaction
counter

The variable is incremented for each new exchange with this
Slave, whether or not the exchange is successful.

Slave: failed transaction
counter

The variable is incremented for each new error during an
exchange with this Slave.

These status variables can return error codes.
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The following controls can be configured:

Control

Description

Command (enable)*

The request is sent continuously while the variable is TRUE.

Command (one shot)*

The request is sent only once when the variable changes to TRUE.
The variable is reset at the end of the exchange.

Reset counters

Diagnostic counters for the request are reset when the variable
changes to TRUE, and then the variable is reset.

Slave: reset counters

Diagnostic counters for the Slave are reset when the variable
changes to TRUE, and then the variable is reset.

* In specifying this control option, the data block will be exchanged only when the variable
is in the TRUE state (or non-zero for an integer).

The possible error codes for the status variables are:

Error code Description
0 No error
1 MODBUS function not supported
2 Invalid address
3 Invalid MODBUS value
4 MODBUS server error
5 Server acknowledge
6 Server busy
8 Parity error
10 Invalid gateway routing
11 Wrong gateway target
128 Communication timeout
129 Incorrect CRC16
130 Ethernet/serial communication error
200 Invalid Slave number
201 Invalid MODBUS address
202 Invalid item number or data table too small
203 Invalid type for data table
204 Invalid number of items
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2.5.5. Example of sending a request on call

In this example, the <16> Write Analog Output S1 request will be modified to be sent on
call:

Mg MODBUS Master
&; RTU: Senal-2.Conn-1

*B <2Z» Read Input Bitz [1][1..2] - Read Binary Input 51

*B <4» Read Input Reqisters (11[1..2] - Read Analog Input 51

*B <15 Wiite Coil Bits [1) [1..2] - WWrite Binary Output 51

*B <16 Wite Holding Registers (1][1..2] - Wiite Analag Output 51
& 0 idnalub
2 1: snaluty2
O Success counter: IC5_Analut_51
3 Fail counter: iCF_Analut_51

1- Double click on the <16> Write Analog Output S1 request. The data block must be
configured in Activation - On call mode.

MODBUS Master Request x|
~ R.equest
| L Py ; Ok I
Description: L (

Cancel

Slave Unit:

~ MODBUS Reguest

<6 Write single holding register ;l
15> Write Coil Bits

< 16> Write Holding Registers

—Data block
Base address: |1

l—
Mb items: I 2

 Activation
¢ Periodic: | 0 ms ||:|
+ On cal {on error)
" On change

~ Misc.
Timeout: I 3000 ms
Mb trials; I 1
™| Dedlare variables
Prefix: I V%% IINT j
From: I 1
V1...v2
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2- Right click on the <16> Write Analog Output S1 request, then click on Insert
variable...

3- Enter a name for the variable in the Symbol field (e.g. bTrigWAnaOut).

4- From the Status/Control dropdown menu, choose for example Command (one shot) (or
validation).

x

—Symbaol —
| bTrig_Anatut_51 | \_%J

Cancel |

% Status / Control

" Data exchange

Offset: I 0

Mask: I?

Storage: IDefauIt ﬂ
~Range

Min: I—

Man: Ii
— Signal

Min: I—

Max: I—

5- Select BOOL as the variable Type, then click Yes to create the variable.

Note: The data block is changed only when the variable is in the TRUE state (or non-zero
for an integer).

bTrig_AnaOut_S1 x|

Thiz egymbol doss niot exist. Do pou want to;
" Bename the variatile
% Declare a new variable

Type: BOOL bl
Where: | [Global) |

g Ma | Cancel |
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6- In this example, the control variable is added to the data block. Make sure that the data
block is configured in On call mode.

Mg MODEUS Maszter
& RTU: Senal-2.Corn-1

*B <Z» Read Input Bitz [1][1..2] - Read Binam [nput 51

*B <4: Read Input Registers [1]1[1..2] - Read Analog [nput 51

“B <15 Wiite Coil Bitz [1) [1..2] - White Binary Output 51

*B <1Ex 'Wiite Holding Registers (1] [1..2] - Write Analog Output 51
=2 0 ianalutsd
& 1: idnaluby2
B Command [one shot]: bTng_Analut_S1
& Faill counter: iCF_AnaDut_51
O Success counter: iICS_Analut_51

7- Create a program that permits setting the bTrig_AnaOut_S1 variable to TRUE for the
Command (one shot).

Note: When the value of bTrig_AnaOut_S1 changes to TRUE (BOOL) or non-zero for
numeric types (INT, UNIT, etc.), the Write Analog Output request is sent to the Slave.
After the exchange of data, bTrig_AnaOut_S1 automatically returns to FALSE or 0.

For example, create an SFC (Sequential Function Chart) program that sets the
bTrig_AnaOut_S1 variable to TRUE every 2 seconds:

1- Right click on Programs in the work area. Enter a Name for the program. For the
Programming language field, choose “"SFC - Sequential Function Chart - Grid
editor”. Click on OK.

D:WorkdiriRightWON documents WIPIManuals\RWM002025 MA, MODBUS |
= MODBUS_Master - st e
- hlew rogram x
|1 Exception programs it _I
1 Programs Properties |Advar|ced| Desc:riptionl
] Main ) r~ Program
| W atch [for debuaging) LNk
¥ Soft Scope STE I
= Initial values Description: I

4 Fieldbus Configurations
%3 Binding Configuration
jg Global defines

r~ Programming language

4 ariahl SFC - Sequential Function Chart - Grid editor
fat Variables SFC - Sequential Function Chart - Free form editor
B Types FBD - Function Block Diagram

LD - Ladder Diagram
5T - Structured Text
IL - Instruction List

~ Execution style
£+ Main program

) Sub-program

¢ UDFE {User Defined Function Block)
) Child SFC program

Child of: | =]

ok | cCancd | Hep |
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2- Double click on the LINK program and create the following SFC:
I I

Dot
Bl
1 H

BO

- E51l.Txtcg2000ms
<

Aot
3 HT ]

H
PO

— true

3- Double click on P1 at step 3, and enter the following line:
'iI Step:3 - P1 AP EE X

1 Eit = bIrig Analut 51 :=true; &
N
N B0 il
IF
THEH
— E51l.Txcg2000ms -
= H—
I Lot ﬂz
D1 .
3 M
N L0 bI1
true ﬂﬂ-
4
1
.. ol
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