ersion

D
Cyberlogic

Serial MBX
Driver Help

Serial MBX Driver for
Modbus Networks




Serial MBX DriverHelp

SERIAL MBX DRIVER HELP

Serial MBX ® Driver for Modbus Networks
Version 9
Copyright © 1994 -2017, Cyberlogic® Technologies Inc. All rights reserved.

This document and its contents are protected by all applicable copyright, trademark and patent laws and
international treaties. No part of this document may be copied, reproduced, stored in a retrieval system or
transmitted by any means, electronic, mechanical, photocopying, recording or otherwise, without the express
written permission of Cyberlogic Technologies Inc. This document is subject to change without notice, and does
not necessarily reflect all aspects of the mentioned products or services, their performance or applications.
Cyberlogic Technologies Inc. is not responsible for any errors or omissions in this presentation. Cyberlogic
Technologies Inc. makes no express or implied warranties or representations with respect to the contents of
this document. No copyright, trademark or patent liability or other liability for any damages is assumed by
Cyberlogic Technologies Inc. with respect to the use of the information contained herein by any other party.

Cyberlogic®, DHX®, MBX®, WinConX® and Intelligent A Powerful A Reliable® are registered trademarks and
DirectAcces€ , OPC CrosslinE, OPC DatacenteE, DevNetE and C-logicE are trademarks of Cyberlogic
Technologies Inc. All other trademarks and registered trademarks belong to their respective owners.

Document last revision date October 20, 2017

Cyberlogic Technologies Inc. -2-



Serial MBX DriverHelp

TABLE OF CONTENTS

Ta] (oo [ o i o] o KNSR 5
L= 1410 (I 0] o 1= Tox 1171 5
RUNNING 16-Bit SOftWAIE ........ccci it e e 5
COMPALIDIITY....ooeiiiii e s e s 5
Blending MBXSupported NETWOIKS...........eiiiiiiiiiiiiiiies e ceeeenne 6

What Should I DO NEXI? oot et rrees aeee e e 8
Learn HOW the DriVer WOTKS .......ccoii it e eevvvaiaan s 8
Read a QuickStart GUIAE............ooooiiiiiiiiciiiiies e e 8
Get Detailed Information on the Configuration EditOrs ..........cccoocvcviiiiiiiiiins ceveeeeeennnn, 8
Verify That 1tés Working..ar..Tr.oubl.esho8t a Pr
Get Information on Related Products ............ooiiiiiiii i e 8
Print a Copy of ThisS DOCUMENL...........ccoiiiiii s e ereeeeeeees 8
Contact TechniCal SUPPOIT.....cooi i e e 8

Communication Using the Serial MBX DIVEr = .o e 9
Serial MBX DEVICE TYPES....utiiiiiiiiiiiiiieeiiiiiis itiiieeeessanibieea e e s s aaies anasbbeeeeessssnnreeeas 9

Serial MBX MaStEr DEVICE.......uuuiiiiiiiiiiiiiiiieiis ettt teeesnniieeeeeees 9

Serial MBX Slave DEVICE........ccooiiiiiiiiiiiiis it e 10
BroadCast MESSAQES. ......cuuuiiiiieiiiiiiiiiiies et teae e e 11
Serial MBX Device ADdressing MOES.........uuuuuiiiiiiriiiiiiies vovviisiissnnnnennnnnnnnnnn v 12
Active Node Selection and MappPing..........eeeeeueeiiiiiiiiiiiies arrririireirrebrerieereee aaeeas 14
Hardware FIOW CONtrol............ouiiiiiiiiis i crieee e e e e e e e eaeaaaan 15
CaADBIES .o e e e 16
Y oTSEST= Lo L= (o T 1oV P . 18
GlOBDAI DAt@... ..o e e aes aaeeaen 18
PN COP..iiiiiiiiiiiii ey e e aaaaaa 18

QUICK -Start GUIAE ....oeeeiiiiiee i iiiiits rtieee st siees abeeeesstreeessnnbeeeeennees 19
Creating a Serial MBX DEVICE.........uuuuiiiiiiiiiiiiiiiis aeereeeaaa s teeaaaaaaaaaans 19
Configuring a Serial MBX Master DEVICE..........uuuuuuiuiiiiiiiiiiies aeeiiaaaaaaaeneeeeieneeeees 21
Configuring a Serial MBX Slave DEVICE...........ccooevveiiiiiiiiiiis et aae e .. 23
Configuring the Serial MBX Driver CONtrol...........ccoviiiiiiiiiins e 25
Configuring the MBX GateWay SEIVEL............uuuuuuiieeiiiiiiees teeeeaaaaaaaennnneenneennnene 26
Verifying Your Driver Configuration............ccccceeeiiiiiiiiis e i 28
Backing Up Your Configuration..........cccccvviiiiiiiins aeeiiiiiieee e eeeeniieeeas 29

Configuration Editor REfErenCe ..ot e aeaee 31
MBX Driver Configuration EQItOr ..........cccuvviiiiiiiiiii e e 31

MBX DEVICES TN ...ciiiiiiiiiiiiiiie it titieee e sttt e e e e s eriiiee beeeeeeessannbeeeeeaeesannes 31
MBX Gateway Server Tahi........cccciiiiiis iiiiiiiiieeeeeeeees e 33
DIagnOStCS Tab......oeeiiiiiiiiiiies s e 36
Serial MBX Master Configuration Edit® ............ccccceeiiiiiiiiiies i, .41
SEttNGS TaD....cc s e e e 41
ACHIVE NOUES TaD......ooiiiiiiii s et ees eeeeee e e e aaaaans 44
Driver Control Tab ......oooviiiiie s s e ————————— 46
Serial MBX Slave Configuration EitOr..........ccccciiiiiiiiiiiiiies ceeeeeeeeee e, o 47
SEettiNGS TaAD ... e e v 47
Driver Control Tab ......oooiiiiiii s e e ————— 50

Validation & Troubleshooting ..o e e 53
MBX DEIMO. ..ttt ettt s et e et e eee teeetaat e e e e e e aaaaaeaas 53
Performance MONITOF...........ouuiiiii s s cereee e e 57

Cyberlogic Technologies Inc. -3-



Serial MBX DriverHelp

EVENE VIBWET ...oiiiiiiiiiiiii it ettt ettt sees baeeeeesssnnntreeeaeseannnreee oerees 60
Serial MBX DIVEI MESSAQES. ...ccuuiiiiiiiiiiiiiaiiaiiiaes iiiitiiibesbeeeieeeeeeeeeeees taaaaaaaaaannnns 62
Frequently ASKed QUESHIONS.........c.uuiiiiieiiiiiiiits eeeeee e e e eiirees brreeeeeeaaanees 64
Appendix: MBX Architecture and Companion Products  ....ccccceeeeiiiiiiinieeennn. ... 65
MBX DEIVET ... ettt ettt e e e e e e e e e e e e e e e aaa e s aaaeeee 65
EtherNet MBX DIIVEN........cuiiiiiiiiiiiiiiiiiiiies iiiiieiiieiieeieeeeeeeeeeeees taasasaanennnnnsnnsrnnnnne 66
SEIIAl MBX DEIVEL....ueiiiiiiiiiiiiiiiee e iiiiis aittiieeee e e s sstbreeeaeesaaiee annbbeeeeeeessasreeeeeaessanees 66
MBX GateWaY DIIVEL.......ccciiiiiiiiiiiiiiiiiiiit ittt reereeeeees taaaaaaaaaeaaneraaaeees 67
MBX.Net GateWay DIIVE ........cccuiiiiiie it ettt ies reeeaessaaereeeeeas 67
VIFtUAI MBX DFIVEL.....cciiiiiiiiiie e iiiiiiies ettee ettt eees eeeeeesssntbeeeeesessnereeas 67
MBX BIIAGE. ..ot et s e 68
MBX OPC SEIVEL.....coiiiiiiiiiie ettt ettt e s oraeaeaeeeeaeab e aaaaaaeaes .68
MBPSTALINEL ... s e eaeeas 69
MBX.NEBE SEIVE ... e eerrbrre e e e e s eea e e e ... 69
IMBX SDK ..t iitiiiiie et ciiiiiiiees eeee e ettt e e e e ereaes teeeeesanrreraa e e e s rr———aaes teeeeesinnes 70

Cyberlogic Technologies Inc. 4 -



Serial MBX DriverHelp

| NTRODUCTION

The Serial MBX Driver provides connectivity through standard serial COM ports to
Modbus-compatible programmable controllers and other devices. It supports both master
and slave node communications in both ASCIl and RTU formats. Because the Serial MBX
devices emulate Modbus Plus devices, standard Modbus Plus compatible applications can
run without modification.

This driver is part of the MBX Driver Suite, MBXOPC Server Suite, MBX OPC Premier
Suite, MBX OPC Enterprise Suite and MBX Bridge Suiteproviding serial Modbus
connectivity for these products.

Remote Connectivity

The Serial MBX Driver includes the MBXGateway Server When enabled, the MBX
Gateway Server allows other computers on your network access to the Serial MBX
devices on your system. The remote system, which can be any Windows node running
the MBX Gateway Driver, will then have full Serial MBX Driver functionality. For more
information on this capability, refer to the MBX Gateway Driversection.

The Serial MBX Driver can also be used with the Mbx.Net Server. The Mbx.Net Server
along with the Mbx.Net Gateway Driver can provide secure remote connectivity to MBX
devices on a local network or over the Internet. Just like with the MBX Gateway Server,
you will have full Serial MBX Driver functionality on the remote system.

Running 1 6-Bit Software

The Virtual MBX Driver, which is included with all MBX products, allows all 16-bit
NETLIB/NetBIOScompatible applications, such as Modsoft, to run concurrently with all

32-bit applications in the same computer. For more information, refer to the Virtual MBX
Driver section.

Compatibility

The Serial MBX Driveris implemented as part of the Cyberlogic MBX architecture, which
is the foundation used in other Cyberlogic drivers such as the MBX Driver, the Ethernet
MBX Driver, the MBX Gateway Driver, and the Mbx.Net Gateway Driver. Consequently,
these drivers consistently support identical programming interfaces: MBXAPI
MBXAPI.Netand NETLIB Supporting these existing standards protects the software and
R&D investments of end-users and OEMs.

Software developers can use the MBX Software Development Kit (MBX SDK) to obtain
connectivity to Modbus, Modbus Plus and Modbus TCP networks for their applications.

Applications developed with the MBX SDK can be used withall MBX family drivers and
can execute under all current Windows operating systems.
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Blending MBX -Supported Networks

The MBX driver family provides support for all Modicon networks through a common
architecture, with identical programming interfaces. This means that an application that
operates with one of the MBX family drivers, such as the Ethernet MBX Driver, will work
with the rest of them as well. Thus, virtually all Modbus Plus compatible software
programs can operate over all Modicon-supported networks with no code maodifications.
You will find a complete description of the MBX family in the Appendix: MBX Architecture
and Companion Products

Migration of existing installations to new hardware products does not require the user to
discard working, proven software solutions. As depicted in the diagram below, a user can
mix Modbus, Modbus Plus and Modbus TCP based hardware products in existing
installations without losing software, network or integration investment .
The MBX family of products includes:
MBX DriverisCy b e r | evigeé driviersfor Bodbus Plus interface adapters
Ethernet MBX Driver provides Modbus TCP communication.

1
)l
9 Serial MBX Driverprovides Modbus RTU/ASCII communication.
l

MBX Gateway Driver works with the other MBX drivers, giving access to
Modbus, Modbus Plus and Modbus TCP networkgrom remote locations.

1 Mbx.Net Gateway Driver works with the other MBX drivers, giving secure
access to Modbus, Modbus Plus and Modbus TCP networks from remote
locations, including over the Internet.

91 Virtual MBX Driver works with the other MBX drivers to permit 16-bit legacy
software to run in current 32-bit Windows operating systems.

1 MBX Bridge allows you to bridge any combination of Modicon networks by
routing messages between MBX devices.

1 MBX OPC Serveconnects OPGcompliant client software applications to data
sources over all Modicon networks.

1 MbpStat.Net is the Modbus Plus network diagnostic utility. It provides the
same functionality as the original DOS-based MBPSTAT application.

1 Mbx.Net Servera WCF server that provides secure remote access to all MBX
devices.

1 MBX SDKis a software development kit for MBXAPI, MBXAPI.Netand NETLIB
compliant development.
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WHAT SHoOULD | DO NEXT?

The links below will take you directly to the section of this manual that contains the
information you need to configure, use and troubleshoot the Serial MBX Driver.

Learn How the Driver Works

If you are not familiar with the way that the Serial MBX Driver handles communication,
including the differences between Serial MBX and standard Modbus, you should begin by
reading Communication Using the Serial MBX Driver

Read a Quick -Start Guide

First-time users of the Serial MBX Driver wil want to read the Quick-Start Guide, which
walks through a typical configuration session, step-by-step.

Get Detailed Information on the Configuration Editors

Experienced users who want specific information on features of the configuration editors
will find it in the Configuration Editor Reference section.

Verify That I tds Working or Troubl es

If you have already configured the driver, you should verify that it operates as expected.
Refer to the Validation & Troubleshooting section for assistance. In case of
communication problems, this section also provides problem-solving hints.

Get Information on Related Products

The MBX family consists of several wellintegrated products, which provide connectivity
for Modicon networks in distributed environments. For more information about these
products, refer to the Appendix: MBX Architecture and Companion Productssection.

Print a Copy of This Document

The content of this document is also provided in PDF format. PDF files can be viewed
using the Adobe™ Reader program, and can also be used to print the entire document.

Contact Technical Suppor t

To obtain support information, open the Windows Start menu and go to Cyberlogic
Suites , and then select Produc t Information
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COMMUNICATION USING THE SERIAL MBX DRIVER

Modbus is a master/slave network that allows a master node (typically a host computer)
to communicate to one of several slave nodes (typically Modicon PLCs). The master node
supports only a solicited mode of operation, while the slave nodes can only reply to
unsolicited message requests from the master node. The message structure supports
only 1-byte destination node addressing. Although its serial communications are relatively
slow, Modbus is still commonly used in legacy as well as new installations.

The Serial MBX Driver allows existing Modbus Plus software applications, without
modification, to communicate over serial Modbus. This is possible because the MBX
architecture is modeled on the architecture of Modbus Plus. However, Modbus does not
support all of the communication concepts implemented in Modbus Plus. To overcome
this, the Serial MBX Driver hides the architectural differences by mapping Modbus
communications into appropriate Modbus Plus types of communications. This section
describes how you can configure your Serial MBX devices to take advantage of this
compatibility.

Serial MBX D evice Types

Modbus is a master/slave network that allows a master node to communicate to one of
several slave nodes. The master node initiates all communications while the slave nodes
can only reply to requests from the master node.

Each COM port associatel with a Serial MBX device can operate as either a master node
or as one or many slave nodes. Therefore, the Serial MBX Driverimplements two types
of MBX devices: a Serial MBX Master device and a Serial MBX Slave device.

Serial MBX Master Device

Each Serial MBX Master device has an associated serial COM port and implements the
functionality of a Master node. The assigned COM port belongs exclusively to a single
device and is not shared with other Serial MBX devices or other applications in the
system. Communication requests can be initiated from multiple applications and are
processd in first-in-first-out order.

The master node functionality is mapped into the Data/Program Master Path
communications of the MBX architecture. Each device allows up to 65,535 Data Master
(DM) and Program Master (PM) paths. The following describes the specific behavior of
the Data Master and the Program Master path communications.

Data Master Path Communication

Data Master Path communication allows data requests to be sent to destination nodes.
Each DM path can be used to send requests to any destination node, but command
messages are restricted to data requests only. Programming requests are not allowed
over the DM paths.
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Program Master Path Communication

Program Master Path conmmunication allows programming requests to be sent to
destination nodes. In general, each PM path can send requests to any destination node.
However, to protect the integrity of the nodes being programmed, only one application at
a time is allowed to send programming requests to a given node. For another application
to gain programming rights to that node, all PM paths that already have programming

rights to that node must be closed.

For better performance, an application with the programming rights can laun ch several
simultaneous programming requests to the same slave node.

Serial MBX Slave Device

Each Serial MBX Slave device carbe configured to respond to multiple slave addresses,
thus functioning as a set of virtual Modbus slaves. Unlike the master device, one COM
port can be shared by multiple slave Serial MBX devices. The port cannot be shared with
any other application in the system, however.

The slave addresses assigned to the Serial MBX Slave deviceare mapped into the

Data/Program Slave Patts of the MBX architecture. Each slave address is mapped to a
pair of DS/PS paths sharing the same path number. Note, however, that more than one

address can be mapped to the same DS/PS pair. (Refer to the Serial MBX Slave
Configuration Editor section for details on how to edit this mapping .) Data requests are

routed into a DS path while programming requests are routed into a PS path.

Since the maximum number of slave nodes that a single Serial MBX device can handle is
247, the maximum number of DS/PS paths is also 247. In comparison, Modbus Plus
supports a maximum of eight DS/PS paths. As a result, some Modbus Plus applications
may not work with more than 8 DS/PS paths. In addition, applications that use the
NETLIB library cannot use more than 63 slave paths. If any of your applications impose
any of the above restrictions, and you need to assign more slave addresses to the device
than the application can handle, you can create multiple Serial MBX Slave devices sharing
the same COM port, each with a smaller range of assigned addresses.
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DS/PS Paths TT ﬂ

Slave Nodes

Other Slave Nodes

Each Serial MBX Slave device can respond to multiple slave addressesHowever, from
the MBX architecture perspective, it always appears as a single network node at address
1. In addition, a Modbus networkd s  manede does not have a node address, but for
compatibility with the MBX architecture, the master node is always identified as node
address 2. As a result, all request messages received from the master always identify the
source node address as 2.

In summary, from the Serial MBX Slave device perspective, the entire network consists of
only two nodes: its own (address 1) and the master (address 2). There may be other

slave nodes on the Modbus network, but they are inaccessible and therefore do not exist
as far as the Serial MBX Slave device is concerned.

Broadcast Messages

In addition to regular communication, DM path communication allow s broadcast
messages to be sent to all slave nodes on the Modbus network. A broadcast message
must specify a destination address of either 0 or 255. The Serial MBX Master device
always transmits these messages with the destination address of 0. Since no reply
messages are expected, the Serial MBX Driver internally generates successful reply
messages. This albws applications to handle broadcast messages in the same way as
regular DM path messages.

The Serial MBX Driver enforces the use of valid broadcast functions. Only the following
Modbus functions support broadcast.
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Code Hex Function Name

05 05 Force Sinde Coil

06 06 Preset Single Register
15 OF Force Multiple Coils

16 10 Preset Multiple Registers

Broadcast messages received by aSerial MBX $ave device are sent to all configured DS
paths. To complete slave transactions, client applications must always reply to these
messages. However, because the master device sending the broadcast messages daes
not expect replies, the Serial MBX Driver ignores them and does not transmit them .

Serial MBX Device Addressing Modes

Modbus addresses consist of a singlebyte node address, while Modbus Plus uses a five
byte routing array. In addition, while Modbus addresses may be in the range of 1 -247,
some Modbus Plus applications restrict their routing byte values to the range of 1-64. To
accommodate these differences, the Serial MBX Driver implements two types of
addressing: direct addressing and indirect addressing.

Direct Addressing

In direct addressing, the first Modbus Plus routing array byte simply contains the Modbus
address (1-247), and the remaining four bytes ar e set to zero.

Permitted Routing Array Byte Values 1 Direct Addressing
Byte 1 Byte 2 Byte 3 Byte 4 Byte 5
171 247 0 0 0 0

Example

The application specifies a routing array of 97.0.0.0.0. The Serial MBX Driver will route
this message to Modbus node 97.

Recommended Use

The direct addressing technique is simpler to use than the indirect addressing method, so
it is preferred for applications that can specify routing array bytes over the full Modbus
address range of 1 7 247. It is also preferred for all app lications if all of the node
addresses on your network are no higher than 64.

Some applications permit values only in the range of 0 i 64. These applications must use

the indirect addressing approach if you need to communicate with nodes that have
addresses higher than 64.

Cyberlogic Technologies Inc. -12 -
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Configuration

No configuration is needed for Serial Master devices. When a Serial Master device sees0O
as the second routing array byte, it simply uses the first byte as the Modbus node
address when it sends the message.

For Serial Slave devices, you must select the desired mode in the Routing Path Mode
group on the Settings tab. This selection determines how the address for an incoming
message isreported to the application. When you select Direct mode, the address will be
specified as the routing array MB.0.0.0.0, where MB is the Modbus node address that
was actually used.

Indirect Addressing

In indirect addressing mode, the first Modbus Plus routing array byte is in the range of 1 -
64, and the second byte contains a multiplier in the rang e of 0-3. The remaining three
bytes are set to zero.

To convert to a Modbus node address, the Serial MBX Driver multiplies the second byte
value by 64 and adds the first byte value.

Permitted Routing Array Byte Values T Indirect Addressing
Byte 1 Byte 2 Byte 3 Byte 4 Byte 5
17 64 013 0 0 0

Example

The application specifies a routing array of 33.1.0.0.0. The driver calculates the required
Modbus node address as (1 * 64) + 33 = 97.

Recommended Use

This addressing mode is provided for compatibility with some legacy Modbus Plus
software. Those applications that restrict the value of routing array bytes to the 0 -64
range may not permit you to specify directly all of the node addresses you require. In
such cases, you must use indirect addressing.

If, on th e other hand, your application allows you to directly specify all of the node
addresses you will need, then direct addressing is preferred.

Configuration

No configuration is needed for Serial Master devices. When a Serial Master device sees a
value other than 0 as the second routing array byte, it multiplies that value by 64 and
adds that to the first byte. The resulting value is used as the Modbus node address when
it sends the message.

For Serial Slave devices, you must select the desired mode in the Routng Path Mode
group on the Settings tab. This selection determines how the address for an incoming

Cyberlogic Technologies Inc. - 13-
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message is reported to the application. When you select Indirect mode, the address will
be specified according to the following table. In the table, MB is the Modbus node
address that was actually used to route the message.

MB Reported Routing Array
17 64 MB.0.0.0.0

651 128 MB-64.1.0.0.0

1297 192 MB-128.2.0.0.0

1937 247 MB-192.3.0.0.0

Active Node Selection and Mapping

The MBX family drivers support all of the Modbus Plus interface functionality, including

active node table calls. However, Modbus does not support an active node table.

Therefore, by default, the active node table returned for a Serial MBX Master device
shows all configured nodes as active. This means that you must manually deactivate all

unused nodes, which you can do from the Active Nodes tab of the Serial MBX Master
Configuration editor. A Serial MBX Slave device shows only two active nodes: node
address 1 for itself and node address 2 for the master node, so it is not necessary to

deactivate any nodes.

Serial MBX Master devices can be configured to map the node address specified by the
application into a different physical Modbus node. You do this by entering the desired
mapping on the Active Nodes tab of the Serial MBXMaster Configuration editor.

Serial MBX Master Configuration ﬁ|

Settings | Active Modes | Driver Control

Active Mode Selection and kapping

Modes that are not phyzsically prezent on the nebwark, must be
deactivated. Active nodez may be remapped to a different
addrezs in the range 1-247.

Mode Address tapped To b

Emmﬂmr_imm—t

—L D 00 -] O O e G0 P

k. ] [ Cancel ] [ Apply ] [ Help
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The default mapping has every node address mapped to the same value as itself. To
remap a node address, double-click on it and a drop-down box will open, allowing you to
select a different value for the mapping.

Example

In the mapping shown above, node address 4 has been mapped to 72. Any message that
the application sends to node 4 will now be sent instead to node 72.

Recommended Use

There are two suggested uses for this capability. The first would be a situation in which

you have no more than 64 nodes to communicate with, but some have addresses higher
than 64 and your software application does not support addresses higher than 64. You

could use indirect addressing as explained in the Serial MBX DeviceAddressing Modes
discussion, or you could map some of the unused nodes 17 64 to the nodes above 64.

This would allow the application to use the simpler direct addressing method, while still

keeping the node addresses within the acceptable range.

A second possible use would arise when you have two installations that are nearly
identical, differing only in the Modbus node addresses that are used. By remapping the
nodes on one installation, you can keep the software identical between the two & with the
exception of the node mapping table itself.

The disadvantage of node mapping is that, because the address used by the application
is not the same as the actual address for the node, it is much more likely tha t a user will
accidentally reference the wrong address. If you use node mapping, you must take
precautions to avoid this.

Hardware Flow Control

The Serial MBX Driver supports the use of hardware flow control or fihan d.slleaki ngo
two output signals, Data Terminal Ready (DTR) and Request To Send (RTS) are always
used as follows:

1 DTRis always on.

1 RTSis always on for master devices. For slave devices, RTSis turned on
when the device has data it wishes to send, and is turned off when all of the
data has been sent. Thus, slave devices can use RTS for tristate control of
devices such as R$485 converters.

In addition, w hen hardware flow control is enabled on a device, the driver uses the two
input signals, Data Set Ready (DSR) and Clear To Send (CTSgas follows:

1 DSRmust be on to permit the device to send or receive data . If DSR is off,
no data will be sent and any received data will be ignored.

1 CTSmust be on to permit the device to send data.

In general, hardware flow control is not needed when you are simpl y connecting two
devices directly using an RS232 cable. Handshaking should be used if you are using
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modems to connect several devices in a multi-drop configuration. By default, hardware

flow control is enabled.

Caution!

Not all serial ports support handshaking. When using hardware flow control, always

verify that the communication module you are connecting to supports hardware flow

control.

Cables

The specific cable requirements for your installation will depend on the type of
programmable controller or other equipment you are connecting to. The figures below

show some of the more common Modbus cables.

Notice that, for cables used in one-to-one direct connections, some or all of the
handshaking pins are jumpered back, whereas they are connected through for cables
that are used with modems. For a discussion of the reasons for this, refer to the
preceding section, Hardware Flow Control.

Direct PC to DB-9 Modbus connection

IEM Quantum

9 pin female 9 pin male

ch 1 1 Shield
R 2 —_] 2 RX
TX 3~ 3 TX
DTR 4 ~ 4 DTR

Ground 5 5 Ground
DSR 6 \bk 6 DSR
RTS 7 7 RTS
CTS B :| |: 8 CTS
9 MNC

Abovei s a typical cabl e for wuse i

port as found on Quantum and other controllers.

Cyberlogic Technologies Inc.
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Direct PC to DB-25 Modbus Connection

IEM

9 pin female

CD 1 —

o84

25 pin male

Rx 2

r 1 Shield
2 TX

i

TH 3

DTR 4
Ground 5 -
DSR 6 —

RTS 7 —

3 RX

— 4 RTS

— 5 CTS

— &6 DSR

Ground

— 8 CD

—20 DOTR

This is a typical cable that would be used to connect a PC serial port to a 25-pin Modbus
connector, such as would be found on a 984 or 584 controller.

Modem to DB-25 Modbus Connection for Multi

-Drop Applications

Thi s i s a

J478/5978 o84
25 pin male 25 pin male
Shield 1 1 Shield
TH 2 f\ 2 TX
Rx 3 ; ] 3 RX
RTS 4 4 RTS
CTS & 5 CTS
DSR & & DSR
Ground 7 7 Ground
cD & & CD
DTR 20 \U} 20 DTR

cable of the type

used

tpn Modbus n e c t

port to a Modicon J478/S978 modem. A similar cable would be used for other types of
modems that support the full RS232 handshaking capability.

Cyberlogic Technologies Inc.
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Modem to DB -9 Modbus Connection for Multi  -Drop Applications

1478/5978 084
25 pin male 9 pin male
Shield 1 1 Shield
T 2 2 RX
R 3 3 TX
RTS 4 — 4 DTR

CTS 5 5 Ground
DSR 6 & DSR
Ground 7 ] 7 RTS
chr B- \ } g8 CTS
DTR EDAUL 9 NC

This cable connects a 9-pin Modbus port to a Modicon J478/S978 or similar modem.

Message Routing

Modbus Plus supports the use of message routing, allowing messagesto be sent through
bridges spanning multiple Modbus Plus networks. Modbus does not support this
capability. However, Cyberlogicd &rror! Reference source not found. allows you to
route messagesacross all MBXcompatible networks.

Global Data

Modbus does not support Global Data communication Therefore, each Serial MBXdevice
ignores Global Data writes and returns no data for Global Data reads. Both operations
complete successfully.

Peer Cop

Modbus does not support Peer Cop communication As a result, Serial MBX devices do
not provide Peer Cop functionality. All Peer Cop related requests return the Not
Implemented completion status.
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QuICK - START GUIDE

Before the Serial MBX Driver can be used, it must be properly configured. The
configuration procedure involves creating one or more Serial MBX devices and
configuring them to work on your network. A Serial MBX device is a logical device that
emulates the behavior of a Modbus Plus network adapter card. Your software
applications will then use this logical device to communicate over the network.

To accomplish this, you must run the MBX Driver Configuration Editor after you install the
software. The MBX Driver Configuration Editoris a common component of all drivers in
the MBX family. When configuring a Serial MBX device, the MBX Driver Configuration
Editor automatically dispatches the Serial MBX Configuration Editor

The following steps show a typical configuration session. Use it only as a guideline of
how to configure the most common features. For detailed descriptions of all of the
available features, refer to the Configuration Editor Reference section.

The procedure is broken into several short segments:

M Creating a Serial MBX Device

Configuring a Serial MBX Master Device

Configuring a Serial MBX Slave Device

Configuring the Serial MBX Driver Control

Configuring the MBX Gateway Server

Verifying Your Driver Configuration

=A =4 =4 =4 4 -4

Backing Up Your Configuration

After completing this procedure, you will have a fully -configured Serial MBX device and
will be able to confirm that the driver is running and communicating with other nodes on
your network.

To begin, go to Creating a Serial MBX Device

Creating a Serial MBX Device

The first step in configuring the Serial MBX Driver is to create a Serial MBX device. This is
a logical device that emulates a Modbus Plus interface adapter, such as a PCe-85 card.
Itis not related t o an actual, physical network card.

There are two types of Serial MBX devices: Master and Slave Before you proceed with
this section, you must decide which type of device you want to create. Refer to the
Communication Using the Serial MBX Driversection for more information.

1. From the Windows Stfart menu, go to Cyberlogic Suites , then open the
Configuration sub-menu, and then select MBX Device Driver s.
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;,:] MBX Driver Configuration

MEX Devices | MBX Gateway Server || Diagnostics |

MEX Device Device Type Device Description

Running the editor for the first time displays the above screen .

;;J MBX Driver Configuration

MBX Devices | MBX Gateway Server | Diagnostics |

MBX Device Device Type Device Description -

0 Unknown w -
Unknown =
ATSE4 it
Ethemet MBX

o

PCI-85 (416MNHM20030)
PCI-85 (416MHM20032)
PCMCIA 416MHMZ21234 More...
SA3D

Serial MBX Slave
SME5

2. Click the New button and select Serial MBX Master or Serial MBX Slave from
the drop-down list.

This creates a Serial MBX device and launches the Serial MBX Master oBerial MBX
Slave Configuration Editor.

If you selected Serial MBX Master, continue with Configuring a Serial MBX Master Device
Otherwise, go to Configuring a Serial MBX Slave Deviceo continue.
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Configuring a Serial MBX Master Device

The Serial MBXMaster Configuration Editor consists of three tabs. In this section, we will
configure the parameters on the Settings and Active Nodes tabs.

This section is only for configurations that use a Serial MBX Master device. For slave

Note device configuration, go to th e Configuring a Serial MBX Slave Devicesection.

Serial MBX Master Configuration §|

Sethings | Active Modes || Driver Control

COM Port Thig Mode
1 w E4 W
Part Settings
Bitz Per Second Parity Stop Bitz
3600 v Even v 1 w
Modbus Mode

Hardware Flaw
RTU & Control

] ] [ Cancel

1. Select the serial COM Port associated with your Serial MBX device.

Each Serial MBX Masterdevice has an associated serial COM port. The assigned COM
port belongs exclusively to a single master device and is not shared with other Serial
MBX devices or oher applications in the system.

2. Assign aModbus Plus equivalentnode address to this device by selecting a value for
This Node .

3. If you know the correct Port Setting s parameters, select the desired values for Bits
Per Second , Parity , Stop Bits , Hardware Flow Control  and Modbus Mode .

If you do not know the correct Port Settings, connect the serial cable to the network
and click the Detect... button. You will be asked to narrow down the range of
possible settings and node addresses if you can, and the remaining combinations
will be tried until a working set of values is found.
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If you do not narrow down the possibilities at all, every possible combination of port

Note settings will be tried on all 247 node addresses. This could require over 38,000 tests
and may take hours to complete.
Serial MBX Master Configuration [z|
Settings | Active Modes | Driver Contral
Active Hode Selection and kapping
Modes that are not phyzically prezent on the netwark, must be
deactivated. Active nodes may be remapped to a different
addrezs in the range 1-247.
MHode Address Mapped To A
3
2 2 Edit
: 2
4 4
! !
B B
7 7
a a
3 g3
10 10 v
o [ Coree
4. Click on the Active Nodes tab.
Caution! Some applications will not function properly if there are active nodes that are not

physically present. If you are sure that your applications will not have trouble with
missing active nodes, you may skip this part of the procedure.

5. Select the Node Addresses that are not present on the network and click the
Deactivate button.

You may use the Shift-Click and CtrlClick functions to select multiple nodes.
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Serial MBX Master Configuration

Settings | Active Modes | Drriver Contral

Active Mode Selection and Mapping
Modes that are not phyzsically prezent on the nebwark, must be
deactivated. Active nodez may be remapped to a different
addrezs in the range 1-247.

Mode Address tapped To ~

1 1 B

2 2

K] 3

= -

] a

B G

7 7

a a

9 9

10 10 b

k. ] [ Cancel ] [ Apply ] [ Help

6. Select a node and click the Ediit button. A list box opens allowing you to map the
node to a different address, if you wish.

Refer to Communication Using the Serial MBX Driverfor more information on node
mapping.

Now go to Configuring the Serial MBX Driver Controlto continue.

Configuring a Serial MBX Slave Device

The Serial MBX Slave Configuration Editor consists of two tabs. In this section, we will
configure the parameters on the Settings tab.

This section is only for configurations that use a Serial MBX Slave device. For master

Note device configuration, go to the Configuring a Serial MBX Master Devicesection.
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1. Select the serial COM Port associated with your Serial MBX device.

Each Serial MBX Slave device has an associated serial COM port. On€OM port can
be shared by multiple Serial MBXSlave devices.

2. Select the desired Bits Per Second value.
3. Select the desired Parity type.
4. Select the desired number of Stop Bits .

5. If your hardware uses hardware flow control, check the Hardware Flow Control
box. Otherwise, clear the box.

6. Select either RTU or ASCI// for the Modbus Mode
7. Inthe Routing Path Mode box, select Direct or /Indirect .

Refer to Serial MBX DeviceAddressing Modesfor a discussion of when to use each
mode.
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