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More information about the network and products

The latest manuals and EDS-files can be found on the HMS homepage, www.anybus.com

The Modbus user organisation has a homepage on the Internet, http://www.modbus.org/. Several technical
guides are available in or via this page.

Saved: 2008-03-05

Filename : Application Note ModbusTCP.doc

HMS Industrial Networks AB

Page 2 (25)



http://www.anybus.com/

17

Hms Application Note ModbusTCP.doc
17

SCM-7032-025
Rev 1.03

Contents
1. Applicable Anybus products ................ 4
2. Requirements........... 4
3. Solution OVerview ........ceeeneenseecsaecnnes 5
4. Modbus TCP configuration..............cc.c..... 6
4.1. The PLC CONTIGUIALION ....uviiiiiiiieiiectieie e eieeitestesvesreebeeteesteestaestaessseesseesseesseesssesssesssesssessseessens 6
4.2. The Modbus-TCP network COnfigUIation ............cccuercuirciierieesiiesieseesee e ereeieesieeseesenesereenseesseesees 8
4.3. The PLC PIOGIAIM .....eeeuiiiiieiieeiit ettt ettt et ekttt e st e s e st e e beebee s eesneesmaeenseenseenseessaesnsesnseans 12
5. Anybus configuration.... 16
5.1. TP SIS e euvveeieiereeieeieesteesttesteeteesbe et eteestteesseesseesseessaessaessseasseasseassaenssesssesnseanseensaensaensaesseensseans 16
5.2 I/O CONTIGUIALION. ...c.eeeiiieiieiie ettt ettt ettt et et e st e et e e be et e e b eesaeesneeenbeenseeseesseesnbesnsenns 17
5.3. Communicator CONTIZUIATION .......ccuviieiiieiiieiiieerteeetteesiteestee e tbeeebeeesebeeseseeesseessseeessseessseeensseensses 18
5.4. X-gateWaY CONTIGUIATION ...viiviiiieiieriieirieie et eeseesteesteestaeerbeesseesbeesseesssesssessseesseessaesseesssesssesssessseans 20
6. Testing .....ccevevenene. 22
Appendix .......... 24
MOADUS-TCP @AATESSES .....eenveeietietieieete ettt ettt ettt et e bt et et e st e ene e aeeseenee bt eseeseeneenteaseeneensesneennens 24
Saved: 2008-03-03 HMS Industrial Networks AB Page 3 (25)

Filename : Application Note ModbusTCP.doc



17

HIMs
1

Application Note ModbusTCP.doc

SCM-7032-025

Rev 1.03

1.

Applicable Anybus products

Description Name / Type
Anybus X-gateway Modbus-TCP
Anybus Communicator Modbus-TCP
Anybus-Slave Modbus-TCP
Anybus-PCI Modbus-TCP
Anybus-CompactCom Modbus-TCP
Anybus-I1C EtherNet/IP (supporting Modbus-TCP)

Note: The configuration of the X-gateway and the Anybus Communicator is described in this document. In
the case with the remaining Anybus products this document is applicable, but the configuration is depending

on the type of application.

2. Requirements

Description Name / Type Version

Schneider Premium PLC TSX P571634 with ETY Port master n.a.
Modbus-TCP card

PLC software Unity Pro L 2.1

Anybus [Pconfig tool Anybus [Pconfig 1.3.1.1

X-gateway Network Interface Addendum Anybus X-gateway Ethernet Slave 1.02
Interface, Network Interface
Addendum

X-gateway User Manual X-gateway Generic User Manual 1.02

Communicator User Manual Anybus Communicator for Ethernet, 2.01
User Manual

Slave Field bus Appendix Anybus-S Ethernet, Field bus 1.42
Appendix

IC Field bus Appendix Anybus-IC Ethernet/IP, Field bus 1.52
Appendix

PCI Interface Design Guide Anybus-S Slave & Master, Parallel 2.0
Interface Design Guide

CompactCom Network Interface Appendix CompactCom Modbus-TCP, Network | 2.02
Interface Appendix

Power supply 24VDC n.a. n.a

Configuration cables n.a. n.a.

Null modem cable (Supplied with the n.a. n.a.

Anybus X-gateway)
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3. Solution overview

This application note describes how to configure an Anybus Modbus-TCP Slave product with a Schneider
PLC. Below you can find an overview of the system described in this document. Other nodes may be
attached to the network, but are not necessary

Note: This document is valid for all Anybus Modbus TCP products, however sections written in italics
describe the configuration of a specific product.

The contents describe step by step how a configuration is done. This document assumes the reader is familiar
with industrial communication, Modbus-TCP networks and HMS Communicator and X-gateway.

Modbus-TCP

Modbus-TCP

= Modbus Slave .
Modbus-TCP

Slave

s Anybus Communicator i Anybus X-gateway

Other network

1.e. Ethernet
Example of Ethernet
Serial Network
PC
Client

Figure1 Hardware connection overview.
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4. Modbus TCP configuration
To configure the PLC and the Modbus network the tool Unity Pro L is used. Firstly the PLC needs to be
configured and secondly the Modbus network. Start the program and follow the steps below.

4.1. The PLC configuration

Start the Unity Pro L program and open the file menu and select new. In the window seen below, select the
relevant PLC from the list, in this case the TSX P571634 model.

New Project |x‘
FLC I Yersian | Dascription | Ok |
= Premium 02.00 | Premiurn
TSXFE7 0244M 0z.00 57-0, 128K Program, CANopen Cancel
TSX P57 104M 0z.00 57-1, 224K Frogram, Unitelway
TEX FE7 154M 0z.00 57-1, 224Kh Proram, Fipio, Unitelway Help
5 P57 02.00 5 ; . ] ( . Unite
TSX P57 2040 0200 57 768K Progrem Uniheey
TSX P57 254M 0z.00 57-2, 768Kb Pragram, Figia, Unitelway
TEX P57 2634M 0200 | 57-2, 768Kh Program, Ethemet-TCR/IP, Unitshay
TS P57 304M 0200 |57-3,1.75Mb Program, Unitetway
sl (2N0; L6 R Erngramiikipin b niStway
TSx P57 3634m oz.00 57-3, 1.75Mb Program, EthermnetTCR/IF, Unitalway
TSHPE7 454M 0200 | 57-4, 20b Program, Fipio, USE, Unitelway
TEX PR 4634M 0200 |5 Mb Program, Ethernet-TCRAP, USE, Unltelway
TSXFE7CA DE44M 0z.00 57-0. 128k Prograrm, Config 110,220 VAC
TSX PS?CD 0244M 02.00 | 57-0, 128Khb Program, Canfig 24 \/DC
TSX PCIE? 204M ozoo | 5? 2f0rPC 768Kk Fragram, Unnelway
- TSXPOI7 354M 02.00 | 57-3 for PG, 1.75Mb Program, Fipio, Unitehway
4 Quanturn | 0200 | Guanturn

Figure 2 Configuring the type of PLC.

Press OK and the PLC with predefined modules is configured. Double click on the X-bus in the navigation
list to the left and the window seen below will appear in a new window.

& Unity Pro L ;: <No name>*
File Edit Yiew Services

aEE=

Tools Build PLS Debug  Window Help

Blxllers ane ||@mm D2 | 2T | 6|

Project Browser
%a Structural view

----- a, Station

@, Configuration
] 2&, 0: % Bus
[+ ]I[ﬂ, 0: TS RKY £
D, Derived Data Types
-, Derived FB Types
= a, Variables & FB inst__
------ @, Elernertary Variab
. Derived Yariables
. .o 10 Derived Variabl
------ ‘v Elemnentary FE Ins
------ ‘v Derived FB Instan: 7

e 1. Communicatinn

il X Bus

| *

| TS P57 1634M 0200 |

=l Premium local drop
+- Analog

Figure 3 Configuring the PLC modules.

Double click on the modules 2, 3 etcetera for configuring additional modules. In this case two discrete 1/0
modules are used, one for input and one for output data. After double clicking on one of the extra modules
the list seen below will be shown.
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New Device

—
Address:
Cancel

Fart MNumber Description | - Help

TS DEY 32D3K 32148 DC SINE COMNM

TSx DEY B402K 64 24 VDT SINK COMMN

TS DY 28FK 16124vDC 120 24%DC

TEX DMY 28RFK. 16124VDC, 120 REFLEX

TSXDSY 08R4D 80 VDC RELAY TR.BLK

TSX DSY 058RE B0 50 VA RELAY TR.EBLK

TS DSY 08R5A 80 100WA RELAY TR.BLK

TSx DS 0855 B0 TRIAC 48-240 WAC 2A

TSXDSY0aT2 80 24VDC 0.5A SRC TRBLK

TSx DSY08T22 80 24D 2A SRC TRELK

TEXDSY 08T 80 48VDC1ASRC TRELK

TExDSY16RS 160 50WA RELAY TER.BLK

TEXDSY 1654 160 TRIAC 24130 VAC T A

TEx D3Y 1635 160 TRIAC 48-240 VAC 1 A

(16T2 1 I T.ELKE

TS=D3Y16T3 160 48 DC0.254 TER.BLK ||

TSXDSY 32T2K 32024%DC0.1A COMN

TSXDSY E4T2K 640 24%DC01A CONN

TSX PAY 262 EMERG. STOP 12/ 20 24%DC hd

Figure 4 Configuring the I/0 modules.

Select the desired module and click OK. In this case the I/O modules TSX DEY16D2 AND TSX DSY16T2
are added to the configuration. To configure additional modules repeat the previous steps.

To configure the IP settings of the PLC, open the PLC menu and select Set Address. The IP address is the
address to which the configuration is to be downloaded to if using TCP/IP for the project transfer. The
following window will be visible.

Set Address

¥ PLC Simulator
Banchwidth... ‘
Address Address
Test Connection ‘
[127.0.0.1
Media bedia
TCRIP ~| TerP ~ | Ok ]
Cancel ‘
Commmunication Parameters ‘ Communication Parameters ‘
Help ‘

Figure 5 Configuring the IP settings of the PLC.
Enter the desired IP address and select TCPIP and press OK. The IP address for the PLC is now configured.
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4.2. The Modbus-TCP network configuration

The next step is to configure the Ethernet module. Right click on Networks in the navigation list to the left
and select add network.

4 Unity Pro L : PLC - [Test : [FAST]]

jFlIe Edit View Services Tools Buld PLC Debug Winc

AEESE £5 (0 &
Te |4 b A PE O 0 B R

=

[P swowddisw

----- 3 Station

=5 Configuration
w5 0: % Bus il
----- (11 Derived Data Types
----- () Derived FB Types
=3 WVariables & FB instances
@& Elementary Variables
@ Derived Wariables —
B 10 Derived Variables
& Elementary FB Instances
it Derived FB Instances
£ Communication

Ho MNew Network...
[0 Fiouti
= Program  Add User Directory ... =
E Task,
_@ @as y o Add Hyperink ...
..... i
..... g zoomin
S L
-
..... f Expand al =
=@ Evenl colapse sl
----- [0 MO Everts

=---£5 Animation Tables
----- @ Table[LD Editor - Test: [MaST])

----- (1 Operator Screens
#[§, Documentation L

Figure 6 Adding a network.

Select Ethernet and choose a name. In this case the network is named Modbus.

Add Network R|

Metwark. I Comment]

List of available Networks:
|Ethernet ﬂ

Change Name:

|Modbus|

QK | Cancel Help

Figure 7 Configuring the network.

Under Communication in the navigation list to the left double click on the network named Modbus as seen
below. Enter the desired settings. By using the alternative “From a server” the IP settings are retrieved by
BOOTP.
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‘ Unity Pro L : plc - [Medbus]

@_@ File Edit Wiew Services Tools Build PLC Debug Window Help

2= (=] B mda B il A% S0 7%

Project Browse

%3 v sl felodel Farmily odule Address flodule Liiliies
Rack. Podule Channel m |0 Scarning
= ?@ 0: % Bus ~ ‘ J | | ‘
sl 0 TSKAKYE (] - Global Data
[0 Derived Data Types Module [P Address ] - Address Server

ol - B o

-  Elementary Yariab
} Bandwidth /

@ Derived Variables
[l 10 Derived Variabl
-3k Elementary FB lns
-k  Derived FB Instanc
—--+£5 Communication
=iy Metworks
0 Modbus
#--[Z] Fouting Table
—--+£5 Program
= @ Taszks
i D MAST
5 Events
-] Tirner Everts
2] WO Events
(2] Animation Tables
(2] Operator Screens

IP Gonfiguration lMessaging 10 Scanning I [ 1 SHMP I b

IF address configuration

(@ Configured

IP address 10 . 1

255 . 286 . 2685 . O

s 120233

Subnetwork mask

Gateway address o. 0.0 0

(" From aserver

Ethernet configuration

] & Documentation (@ Ethernet |l
< | >
o ——— |

Figure 8 The IP configuration.

Enable the I/O scanning tab by selecting YES in the module utilities. The I/O scanning function uses the
Modbus function 0x17, 234.., Read/Write Multiple Registers to access the data from the nodes. Using this
function the user can configure data and transfer it between network nodes without specific programming.
To be able to scan both Input and Output data the Anybus module needs to be configured for Anybus mode.
The registers and coils can also be accessed in other ways, by commands. In each case the mapping is
depending on what mode is selected. For a more detailed description see the note below.

Note:

Anybus mode: When the Anybus product is configured for Anybus mode both the Input and Output data
can be accessed by the I/O scanning function. In Anybus mode it is also possible to access coils with the
same memory location as of a register. In other words it is possible to access individual bits of a register. See
the table below showing the Modbus addresses in Modbus and Anybus mode. For a more detailed
description see the Appendix Modbus addresses.

Modbus mode: If the Modbus mode is used only the Output data can be accessed by the I/O scanning
function.

Data Anybus mode, Register | Register type Modbus mode, Register | Register type
Input data 1-1024 Input/Holding 1-1024 Input

Output data | 1025-2048 Input/Holding 1-1024 Holding

Data Anybus mode, Coil Coil type Modbus mode, Coil Coil type
Input coil 1-16384 Input/Output 1-16384 Input

Output coil 16385-32768 Input/Output 1-16384 Output

Figure 9 Table showing the Modbus addresses used in Anybus and Modbus mode.

Note for the Anybus Communicator: In the Communicator the registers 257 to 1024 are reserved. For a
more detailed description see the Communicator User Manual.
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Note for the Anybus CompactCom: Also note the Anybus and Modbus mode is not supported by the Anybus
CompactCom. The module has a complete different 1/0 configuration and the maximum data exchange is
256 bytes in each direction refer to the CompactCom Software Design Guide.

Then open the I/O scanning tile as shown below.

’Unily Pro L : PLC* - [Modbus]
@ File Edit Wiew Services Took Buld FLC Debug Window Help
= =1 = d i [~k BEM| 2N

Project Browser
%ﬂ e o Iodel Farnily Module Address Podule Ltilities

== = 10 Seanning
tation
-y Configuration O - Global Data
S} ]%]] X DE»UTSS>< . Madule IP Address O ~|  Address Server
= {P1: TSXPSY 26004 IP Address Subretwark Mask Gateway Address

0: TSXPST 1534M [ [
LT ETYRCRIT IP Corfiguration Massagmg 10 Scanning I WSNMP ] IEandmnmh ]
2: TSXDEY D2 :
3. TSXDSY T2
el 4 Master MW zones
(] Derived Data Types Fiead Fef Write Fief.
-(Z] Derived FB Types From [0 [—| to From [0 = o [ [ Device Control Block: fr
£ Variables & FB instances
- Elementary Yarisbles Scanred peripherals
@ Derived Variables
~@ 10 Derived Yariables IP address | Unit ID
& Elementary FB Instances
-4 Derived FB Instances
£3 Communication
=l Networks
0 Modbus
#--[Z) Fouting Table
3 Program
Dy Tasks
5y MAST
-~ (0] Sections
[ SR Sections
Sy FAST
-3 Sections
- Test
(1 SR Sections
=l Everts
[ Tirmer Events
-~ WDEvents
3 Animation Tables
{88 Table[LD Editor - Test: [MAST]]
(1 Operator Screens
%4 Documentation

st

o e

Health RD RD WR WR

Timeout Master | Slave Master | Slave
[ms] Object | Index Obiject | Index

10,7072 140 255 1500 A00 HMW0 0 1 Hold last | i 024 i

Fepetitive Last value

length (Input)

s Y
Lelelalele i ledalele

< |
@ %Bus |l Test:[F.. [BDcta Edior E Table[lD. @ Madbus |

i~

L=
|

Process succeeded : 0 Error(s), 0 Warning(s)

<|

| ‘ ‘ F\Build Project {_Imporfexport i User errors fi SearchReplace [

EQUAL | STOP UPLOAD INFO INVALID TCPIP:10.10.12.233 BULT &

e start € B[S

Figure 10 Configuring the I/O scanning.

In this case the PLC is reading the Slave index 0 and writing to the index 1024 using the “zero notation”. In
the PLC the words with address 0 and 10 are used. The repetitive rate can be set to less than 500 ms as used
in this example.

The next step is to double click on the Ethernet module and configure the network the PLC module is to be
connected to. In this case the network named Modbus previously configured is selected. Open the
configuration in the left navigation list and double click on the Ethernet module as seen below. Select the
desired network and close the tile.
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ty Pro L : PLC* - [0.1 : TSX ETY PORT]
Fle Edit Wiew Services Tools Buld PLC Debug Window Help
R R e L I R L E R R DY T
[ xmME &~
- TSRETY PORT
Ty Strustural view
+@ Station B Ta<ETY PORT 0 Gontg |
£3 Configuration “B ch 10
Bo 0 XBus anne
0: TSH RKY BEX
B (P TSRPSY 2600M
B 0:TSX P57 E34M
B 1:TSHETYPORT
B 2:TsxDEYEDZ
B =2:TsxDSYETZ
Lo
[ Derived Data Types
(1 Derived FB Types
- WVariables & FB instances
@ Elementary Variables
Derived Variables
B 10 Derived Wariables
&k Elementary FB Instances
-~ Derived FB Instances
E £3 Communication
Modbus
Flouting Table
E
(31 Sections
(0] SR Sections
FAST
3 Sections
o[tB) Test )
[T R Sedtions ginellon
G -E5 Events ETHTCRIP -
[ TimerEvents Task
(3] WDEwvents l—_l
£ -£3 Animation Tables iy =<
[ TablelLD Editor - Test; [MAST]) Met Link
(L1 Operator Screens odbus -
-4, Documentation < i
@ xBus [t Test:[F.. |BData Editor] 3] Table[LD. [ Modbus 3 01:TSX ..
i‘ Process succeeded : 0 Error(s), 0 Warning(s)
[
Figure 11 Configuring the PLC Ethernet module.
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4.3. The PLC program

To test the communication between the slave and the master PLC a simple PLC program is used. The first
step is to define the variables. Open the elementary variables and add the variables as seen below.

4 Unity Pro L : PLC - [Data Editor]

m Fle Edit Wew Services Tools Buld PFLC Debug Window Help

- | 8%
& a =HAB | = a2 % BEM| 28
DD e D O S ittt
Variables IDDTTypesl Function B\Dcksl DFBTypes‘
g Structural view Fitar
S Station Name [ [+ EDT [~ DDT [~ 10DDT

=-£3 Configuration

0:%Bus
M o TSxRKYEER
B (P TSXPSY 2600M
0: TSXPST 1B34M

Nam

Comment

1]
-] 1: TSXETY PORT
® 2 TS®DEY®EDZ
-] 3:TSXDSY 1672 b
il

iy 4
<[] Derived Data Types
(1 Derived FB Types
{3 Variables & FB instances
@& Elermentary Yariables
@ Derived Variables
B 10 Derived Variables
% Elementary FB Instances
ol Derived FB Instances
£3 Communication

Figure 12 Defining the variables.

The second step is to put together a PLC program. The program is depending on the application; in this case
a test program is used. Insert a new task of the FAST type and add a new section to the section folder. This is

done by right clicking the Tasks folder under the Program folder and select add new task. Then right click on
sections to add the program.

New [Z|
General lLDcalizatiunl Cnnditiunl Cnmment]

Mame:
|test

Language: Protection:

|LD LJ Mone LJ

Ok | Cancel | Apaly | Help ‘

Figure 13 Adding a new program.

The program is built in the ladder language and named test in this case.

An ADD-function, ADD _INT, is used in this case. The easiest way to insert the function is to use the
Function Input Assistant.
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4 Unity Pro L : PLC* - [Test : [FAST]]

M File Edit Wiew Services Took Buld FLC Debug Window Help C & x
ER-A~N=] © AR 0 & || SsEE BaAR m & M ®BED |7TW
A RN GOSN — | o EE 2w KA <t E
Project Browser E AL .
YT EE— 1 [ 2 s | s[5 ] e |7 ]8]a]nw]n]
£y Station

=~y Configuration
w - Bg 0:%Bus
-2 Derived Data Types
(3 Derived FB Types
F -~ &y Variables & FB instances . .
s Craimidy unction Input Asisstent
B 10 Derived Variables
B Elementary FB Instances
-4 Derived FBInstances
- £y Communication
=l Networks
0 todbus
# (2] Fouting Table
= - £, Program
i), Tasks
= -4 MAST
(0] Sections
(1 SR Sedtions
)5, FAST
-y Sections
B Test
Test2
-2 SR Sections
B-EY Everts
) Tirer Everts

ADD_INT
ta)
F— EN ENOR-

QuiHINT OUT-Out

Const—IN2Z

[0 ID0Everts
= -~y Animation Tables
[ifl  TablelLD Editor - Test: [MAST])
(1 Operator Screens
# -4 Decumentation

Ay |l m = | == = |
Slzla|s[z]a]e]e]v]o]afa]e]m]-

| »
"tf Test: [F. [MDate Edito][FE TablelLD.J @ Modbus [ER0.1:T8%.JQ  XBus | bl Teste:[F..]

Figure 14 Adding the ADD function.

Click on the Function Input Assistant button and then on the browse button to the right in the row called FFB
type.

Bl Function Input Assistant @

EFE type: || ﬂ_J\
Instance | ﬂJ

Prototype
MName | Type | no. | Comment Entry field | Browse button

Ok | Cancel ‘ Help ‘

Figure 15 Browsing the Function library.

Double click on the Libset as seen below to expand the library. Select the ADD_INT function and press OK.
Then click with the mouse on the working space to the right.
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Function Input Assistant : FFB Type Selection

| =]

Function and Function Block types l

O Neme v EF [v EFB |v DFB
Libraries/Families A || Narme Type | Carnrment -
SR=F<Libsct> & ABS <EF> Ahsalute value com—

+-[0 Base Lib -0 ABS DINT | <EF» Ahsolute value com
+-[0 Communication +- @ ABS INT <EF> Absalute value com
+-[0 COMT_CTL +- & ABS_REAL | <EF> Absalute value com
+-00 Custom Lib 0 ABS UUDI. | <EF» Ahsolute value com
+- Diagnostics +- @ ABS UINT | <EF> Absaolute value com
+-(3 1O Management B ACOS <EF> Arc cosine (result be
+-0 Motion —|||=- B ACOS_RE.. | <EF> Arc cosine (result be «
+-[0 Obsolete Lib -l « | | » |_

0] | Cancel ‘

Figure 16 Inserting the ADD function.

The start condition is controlled by the Boolean named Start. To insert the start condition mark the EN
connector and click on the normally open contact button, the button is found in the top left corner. See the
window below.

The next step is to connect the defined variables to the ADD function. Double click on the respective
connector and select the variables as seen in the picture below. The Out variable is connected to the IN1
connector and the constant to the IN2 connector. The Out variable is also connected to the OUT connector.

4 Unity Pro L : PLC* - [Test : [FAST]] Il
M Fle Edit Wew Services Tools Buld PLC Debug Window Help - |8 x
=== o A0 % | |28 BAB m Mm% ®BEMDM |28
Iy AFAEPENE GO &R N - ], BRI ® KA e |

1 | 2] 3] a5 ]| 7[8] o [10]nn
-y Station

7 -3 Configuration
B 0: X Bus

(1 Derived Data Types
-(Z] Derived FB Types
= --£y Variables & FB instances
- Elementary Yarisbles
@ Derived Variables
B 10 Derived Variables
& Elermentary FB Instances
& Derived FE Instances
= --£y Communication
oY Metworks
0 Madbus
# [ Routing Table

-3, Program ;

ADD_INT
tay
F— EN ENOR

Qut—INT OUT-Out

[ Sections
(i) SR Sections
= £, FAST
£y Sections
Test
ug), Tesi2
(1 SR Sections
oS Everts
3 Timer Events
{3 WD Everts
= - £y Animation Tables
~[af] Table[LD Editor - Test: [MASTI]
(1 Operator Screens
# -l Documentation

Canst—IN2

IEEEEEDEEEEREEE

Figure 17 Configuring the ADD function.

The next step is to insert a new animation table to monitor the variables. Right click on the Animation Tables
in the navigation list to the left and select add a new Animation Table. Double click in the name column and
add the desired variables.
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* Unity Pro L : PLC* - [Table[LD Editor - Test : [MAST]]]

Eﬁlle Edit Mew Services Tools Buld PLC Debug Window Help L

a=EE < =] B adaR il A& BEM| 28
Project Browser [x]
Ty Strustural view ‘ ‘
..... 3 Station Name |Va|ue |Type - Comment
£y Configuration @ Out INT
om0 % Bus @ In INT
[0 Derived Data Types ® S BO0L
2] Derived FB Types ® Const T
7@ Serfchles & PR instences -1 L
®  Elemertary Variables —

@ Derived Variables
B 10Derived Variables
& Elementary FB Instances
4 Derived FE Instances
=--£Y Communication
o0y Metwarks
0 todbus
i -(2] Fouting Table
=3 Program
o5y Tasks
o5y MAST
[ Sections
[ SFSections
=5y FAST
£y Sections
Test
[ SR Sections
=y Events
(31 Timer Events
[ vOEvents
=3 Animation Tables
----- [&f] TablelLD Editor - Test: [MAST])

(7] Operator Screens
#-fh Documentation

tal Test: [F.. [B@Data Editor [F] Toble[LD [T Modbus [ %Bus

Lelx

Analyzing...

{Test:[FAST]} : 0 error(s), 0 warning(s)
Generating...

Linking...

Process succeeded : 0 Error(s), 0 Warning(s)

\ Rebuild All Project f,_Importiexport } Useremors } SearchiReplace [

CFFLINE TCPIP:10.10.12.233 BULT 2
Figure 18 The animation table.

To be able to monitor the variables the program needs to be transferred to the PLC. Firstly the project needs
to be compiled and saved. Press the rebuild all button and then save the project. After that open the PLC
menu and select Transfer project to the PLC. Press the transfer button.

Transfer Project to PLC |

FC Project Orwerwritten PLC Project

Narme: |Station N & MLSKBRAT

Yersion: |D-D-2 “ersion: |D.D.3

LastBuild:  [5/12/2007 1:25:26 P LestBuid:  [5/12/2007 1:38:36 PM

[ PLC Run after Transfer

Transfer Cancel

Figure 19 Downloading the program.
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5. Anybus configuration

5.1.

IP settings

Make sure each node on the network has a unique IP address. The IP settings of the Anybus Modbus-TCP
modules can be configured in various ways. It is recommended to use the Anybus IPconfig tool for
configuring the [P-settings. The Anybus [Pconfig tool can be used to configure the IP settings of all Anybus
Modbus-TCP modules. The program can be downloaded at HMS' website. Start the program and the main
window will be opened.

€3 Anybus IPconfig

P X GWY | DHCP | ers.. | Type MAC

101012120 255255255 101012254 On 1400 Anybus 00-30-11-FA-D-..
101012140 255255255 101012254 On 1311 ABSEP 00-30-11-02-10-.
101012201 255255255, 0.0.0.0 Off 1400 Anybus% 00-30-11-FE-00-.
101012231 255255255 1010121  Of 1131 00083 00-30-11-02-00-..
101012232 255255255 101012254 Off 1301 ABS-EP 00-30-11-02-2F- .
19216801 255255255 0.0.00 Off 2011 ABCPRT 00-30-11-02-5C-.

Exit

Figure 20 The Anybus IPconfig tool.

The program scans the network for Anybus Ethernet modules. By double clicking on the desired module the
IP-settings can be entered. The settings can be configured manually or the DHCP function can be used.

DHCEP is activated by default.

&) Configure: 00-30-11-FA-00-04

IP address:

Subnetmask:

Frimary DNS:

Haostname

Fassword:

MNew password

Default gatewany:

Secondary DNS:

Ethermet configuration

‘10

o120

‘ 255

‘m

. 284

3B

DHCF

i® On

- Off

[ Change password

Cancel

Figure 21 Configuring the IP settings.

1
www.anybus.com
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As mentioned before there are other ways to configure the IP settings. See the notes below for more
information.

Note for the Anybus-S Slave, and Communicator:

DIP switches 1-8 set the last part of the IP address, 192.168.0.xxx. The switches will be found next to the
indication LEDs on the Communicator and the Slave Interface. The modules can also be configured by
mailbox commands or by the ethcfg.cfg configuration file.

Note for the X-gateway:
The X-gateway can be configured by the DIP switches as described above or by the ethcfg.cfg configuration

file.

Note for the Anybus PCI card:
The module can be configured by mailbox commands or by the ethcfg.cfg configuration file.

Note for the Anybus-IC:

For the Anybus—IC for Modbus-TCP the configuration is depending on the application. The IP address is set
by the IP configuration parameters if the NA-bit is 1 or, if mounted, by switches if the NA-bit is 0. The IP
address can also be configured by the network via EtherNet/IP via the TCP/IP Interface Object.

Note for the Anybus CompactCom:

The Anybus CompactCom can be configured by the network configuration object

For further instructions see the respective manual or appendix.

5.2. I/0 configuration

The Anybus product has to be configured for the same 1/O sizes as set up in the Modbus scanner
configuration. The configuration procedure is depending on the type of module. See the notes below.

Note: The I/O sizes are depending on the application, the configured I/O sizes in this chapter are just
examples.

Note for the Anybus-S Slave Interface and the Anybus PCI card:

The Anybus Slave Interface and the Anybus PCI card are configured by mailbox commands. Refer to the
respective Fieldbus Appendix for details.

Note for the Anybus CompactCom and the Anybus-IC:

The Anybus CompactCom and the Anybus-IC are configured by messages send by the application. Refer to
the respective Design Appendix for details.

Note for the Anybus Communicator and the Anybus X-gateway:

The configuration of the Anybus Communicator and the Anybus X-gateway is described in separate sections
below.
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5.3. Communicator configuration

To configure the Communicator start the ABC Config Tool and start a new project. Select the field bus
Modbus-TCP and the desired 1/0 data size.

&3 ABC Config Tool - WMax1\users\ThP\Application_notes\Modbus\Modbus. cfg
File  Fieldbus  Tools  Wew  Help
Deddd @B 2R XS8R PT 0 |

ABC - Generic Data Mode - Modbus TCP

Devices: | |Configurati0n: |
b Aricldhus
A ABC

i\ﬁ Sub-MNetwork

------ 7] Mew Mode

& Consume 1

Alphabetic Categorizedl

B Address mode
Modbus address mode Disahled
E Ethernet TCP{/IP configuration

Figure 22 Configuring the Field bus.

[ Data. TCR/{IP Settings Disablad
& Produce 1 B Fieldbus
Fieldbus Type Modbus TCP
B 10 Sizes
10 Size In 0x0008
10 Size Out 0x0008
10 Sizes User defined

In this case 8 bytes are configured and the Modbus addressing mode is disabled. This means that the Anybus

mode is enabled, see the chapter 4.2 and the Commun

In this case a loop back dongle at the serial connection of the Communicator is connected. To loop data the
generic data mode is selected; all other values are left at their defaults.

icator User Manual.

&3 ABC Config Tool - WMax1\users\ThP\Application_notes\Modbus\Modbus. cfg

File ABC Tools ‘iew Help

DS S

|t BB XS SHREE ST Ea

ABC - Generic Data Mode - Modbus TCP

Figure 23 Configuring the Communicator.

The next step is to configure the sub-network.

B Protocol
Frotocol Mode

B Statistics
Feceive Counter Location
Statistics

Devices: | |Configurati0n: |
------ Q? Fieldbus Alphabetic Categorizedl

ABC
=¥ Sub-Netwark B Interface

B ? Mew MNode Fhysical Interface Serial
=1 Consume 1 E Module
& Data Contralf Status Word Disahled
""" & Produce 1 todule Reset Disabled

Generic Data Mode

=000z
Disahled

Transmit Counter Location  0x0002
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&3 ABC Config Tool - WMax1\users\ThP\Application_notes\Modbus\Modbus. cfg
File Sub-Metwork Tools  Wiew Help
Deddd (@i 2R X Ff SN0 PTE o |

ABC - Generic Data Mode - Modbus TCP

Devices: | |Configurati0n: |

Alphabetic Categorizedl

! B Communication
=11 New Node Bitrate (hits's) 13200
1 Consume 1 Diata bits i
e [ Data Parity Nohe
""" & Produce 1 Physical standard RS232
Stop hits 1
B EndCharacter
End charactervalue 0x00
Use End character Disahbled
B StartCharacter
Start character value 0x00
|Use Start character Disahled
B Timing
Message delimiter (10us) 1000

Figure 24 Configuring the sub network.

Right click on new node and add a consume and a produce transaction as shown above. Change the Offline
timeout time to 200 ms and leave the settings for the produce transaction at the defaults. Right click on the
produce and consume transaction respectively and select add data. In this case 8 bytes of data is used.

Note: The update time for the produce transaction is to be set to less than the offline timeout time for the
consume transaction, in this case the update time is set to 100 ms.

For a more detailed description see the Communicator user manual.
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5.4. X-gateway configuration

Use the HyperTerminal on a PC and configure the X-gateway. Connect a serial cable between the PC and
the config port on the X-gateway. Open the “File” menu and click on new, choose the desired COM port and
then click on OK. The following window will appear.

COM1 Properties

=

Port Setiings | —

Bits per second: (57600 v

v
v
v
v

Restore Defaults

[oc  J[ concel ][ appy |

Figure 25 Configuring the connection in the HyperTerminal.

Make sure the settings are identical to those shown in the window above. Alternatively download a
HyperTerminal session file from the HMS website’, double click on it and select COM port.

Connect and press ESC and the following menu will appear.

“# USB - HyperTerminal

Ble Edit Wew Cal Transfer Help

1 - Show gatewayv system information

2 — Show fieldbus svstem information

3 - Show gateway system configuration
& — Show fieldbus system configuration
5 - Operating status information

6 - Change configuration

1 - Configuration upload/download

8 - Restart Gateway

A - Administration mode

Figure 26 Anybus X-gateway Main menu.

Press 6 and enter the desired configuration. The figure below shows an example, in this case an Ethernet
Modbus-TCP/Modbus Plus X-gateway is used and 8 bytes of I/0 data is configured. The Modbus addressing
mode is disabled. This means that the Anybus mode is enabled. See the chapter 4.2 and also the X-gateway
Ethernet Slave Interface Adapter Interface, Network Interface Addendum for a more detailed description.

2
www.anybus.com
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“# USB - HyperTerminal
Fle Edit \iew Cal Transfer Help
= & D\

Ethernet IP + MBTCP + WEB Slawve (Upper)

Input I/0 data Size (bytes): 8
Qutput I/0 data Size (hytes): 8
0ffline option: Clear
Control word / Status word: Disabled
Modbus Address Mode: Disabled

HodBus Plus Slave {Lower)

Input Global data size (bytes): 3
OQutput Global data size (bytes): 8
Input Parameter data size (bytes): ]
Qutput Parameter data size (bytes]): 0]
Offline option: Clear
Control word / Status word: Enabled

Press ESC to continue

Figure 27 The X-gateway configuration.
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6. Testing

After the configuration the testing of the network can be done.

Open the PLC menu again and select the command connect. Then press the run button in the top navigation
list. In the animation window the variables can now be monitored. Open the animation table and press the
modification button and modify the variables.

4 Unity Pro L : PLC - [Table[LD Editor - Test : [MASTI]] £l R
File Edit ‘iew Services Tools Buld PLC Debug ‘“Window Help - |8 X
B&E B3 o o =B || % 2 T BED TN

Project Browse [x]

?B Chructural view Modification Force E

..... 3 Station MNarme |Va|ue ‘Type - ‘ Comment |

=--£3 Configuration @ Out 3395 INT

- RE 00X Bus € In 2710 INT

(2] Derived Data Types ® San TRUE BOOL
[ Derived FB Types
= {3 Variables & FB instances
@ Elementary Variables
@ Derived Variables
B 10Derived Variables
& Elementary FB Instances

e Jmn |

Figure 28 Modifying the variables.

The constant used is set to five, in other words the variable OUT is increased by five for each program scan
cycle. To start the program set the value of the Boolean Start to one. The In variable will then obtain a new
value as seen above.

To see the data being transmitted on the Modbus network the tool Modscan32 is used. Open the connection
menu and select connect as seen below.

Connection Details B|

Connect Using:
|Rem0te TCR/IF Server ﬂ

IP Address: |1D.1D.12.14D

Service Port,  [202

:I E

o —
s

Stop Bits: ’—

Frotocol Selections

Cancel |

Figure 29 Configuring the connection.

Select Remote TCP/IP Server and enter the IP address for the slave, in this case 10.10.12.140. After pressing
OK, select 03 Holding Register and enter 401 in the address field as seen below.
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=~ ModScan32 - [ModScal] 1]
mg Fle Comnection  Sefip Wiew  Window  Help = fisi [

Dl =& BFa S22

OE == =@

Device Id: 1
Add . Number of Polls: 20653
by MODBUS Point Type

(HEX) Valid Slave Responses: 18212

Length: |4 [03: HOLDING REGISTER  ~| ResatGie

0401H: <13A1H>
0402H: <0000H>
0403H: <0000H>
0404H: <0000H>

Figure 30 Scanning the Holding register.

The Register 401 Hex is 1025 in decimal format, in other words the register corresponds to the one written
by the PLC. The value seen is the same as of variable Out.

Note: In ModScan32 the starting address is 1 and not 0 as in the PLC.

In the same way the variable In can be monitored by scanning the register numbered 1. Change the Modbus
Point Type to 04 Input Register and enter 1 in the address field as seen below.

=~ ModScan32 - [ModScal] |:||E|
g fle Connection  Setup  Yiew  Window Help - | & x
Di|dl =& EFE& 22w

oEEE == =

Device Id: 1
Add : Number of Polls: 30694
L MODBUS Point Type

(HEX) Valid Slave Responses: 28233

Length: |4 04 INPUT REGISTER ~| Reset Cirs

0001H: <13A1H>
0002H: <0000H>
0003H: <0000H>
0004H: <0000H>

Figure 31 Scanning the Input register.
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Appendix

Modbus-TCP addresses

The two tables below describe the Modbus-TCP addresses when using respectively Modbus mode and
Anybus mode. HMS mode is analogue to Anybus mode as mentioned in the table below. The tables shows
the Register and Coil addresses, register type but also the offset address in the area and the DPRAM address
in the Anybus module.

Modbus/TCP addresses when HMS-mode is used

Description Offset address DPRAM Address Input register  Holding register Input coil Output coil
inside the area (if used) (MSBtoLSB) (MSBtoLSB)
0 0x000 1 (high byte) 1 (high byte) 108 108
IN-area data 1 0x001 1 (low byte) 1 (low byte) 9to 16 9to 16
available to -
the DPRAM 510 Ox1FE 256 (high byte) 256 (high byte) 4081 to 4088 4081 to 4088
511 Ox1FF 256 (low byte) 256 (low byte) 4089 to 4095 4089 to 4096
512 - 257 (high byte) 257 (high byte) 4097 to 4104 4097 to 4104
513 - 257 (low byte) 257 (low byte) 410510 4112 410510 4112
IN-area data - -
available via o -

mailbox messages . -
(i.e. 'extended memory’) - -

2045 . 1024 (high byte) 1024 (high byte) 163690 16376 16369 to 16376

2047 . 1024 (owbyte) 1024 (low byte) 163770 15384 16377 to 16384

0 0x200 1025 (high byte) 1025 (high byte) 163850 16362 16385 to 16392

OUT-area data 1 0x201 1025 (ow byte) 1025 (low byte) 16393 to 15400 16393 to 16400

the DPRAM 510 0XAFE 1280 (high byte) 1280 (high byte) 20456 to 20472 20456 to 20472

511 0X3FF 1250 (ow byte) 1280 (low byte)  20473t0 20480 20473 to 20480

512 . 1261 (high byte) 1281 (high byte) 20481 to 20488 20481 to 20488

513 : 1281 (owbyte) 1281 (lowbyte)  20480t0 20496 20489 to 20496
OUT-area data -
available via . -
mailbox messages - -
(i.e. 'extended memory") - -

2045 - 2048 (high byte) 2048 (high byte) 32753032760 22753 to 32760

2047 . 2048 (lowbyte) 2048 (lowbyte) 327611032768 32761 to 32768
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Modbus/TCP addresses when Modbus-mode is used
Description Offset address Input register  Holding register Input coil OQutput coil
inside the area (MSBtoLSB) (MSE to LSB)
0 - - 108 -
Cyclic/acyclic 1 - - 91016 -
datain the - - -
IN area - - -
y-1 - - B(y-1) to B{y-1)+8 -
% - - 8y to 8y+8 -
(Note: Input coils will 0 1 (high byte) - - -
only be available if 1 1 (low byte) - - -
requested with the 2 2 (high byte) - - -
MEB_SET_COIL_AREA_ 3 2 (low byte) - - -
SIZE mailbox command. . - - -
If not defined, the first . - - -
Input register will be *3 %2 (high byte) - - -
mapped to the beginning ¥-2 %2 (low byte) - - -
of the IN area.) *-1 {(x+1)/2 (high byte) - - -
X (x+1)2 {low byte) - - -
0 - - - 1t08
Cyclic/acyclic 1 - - - 9to 16
datain the 2 - - -
QUT area 3 - - -
*-3 - - -
¥-2 - - -
*-1 - - - B(y-1) fo B(y-1)+8
X - - - By to 8y+8
(Note: Output coils will 0 - 1 (high byte) - -
only be available if 1 - 1 (low byte) - -
requested with the - 2 (high byte) - -
MB_SET_COIL_AREA_ - 2 (low byte) - -
SIZE mailbox command. - . - -
If not defined, the first - . - -
Holding register will be - X2 (high byte) - -
mapped to the beginning - X2 (low byte) - -
of the OUT area.) y-1 - (x+1)2 (high byte) - -
y - (x+1)2 {low byte) - -
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