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Anybus X-gateway Modbus-TCP

Exchanging data between a Modbus-TCP slave and a PROFIBUS master

@ Anybus’
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1 Aiﬁlicable Anibus Products

Anybus X-gateway Modbus-TCP

PROFIBUS DP-V1

2 Reiuirements

Anybus X-gateway for Modbus-TCP AB9001 N/A
PROFIBUS master - N/A
Modbus-TCP slave (1/0 Block) - N/A
Anybus NetTool for PROFIBUS Master Software N/A
Simatic STEP7 Software N/A
PROFIBUS Master Simulator Software N/A

Note: The GSD file can be downloaded at the HMS website www.anybus.com.
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3 Solution Overview
An overview of the system described in this document is found below. This application note describes the
necessary steps needed to be able to exchange data between a Modbus-TCP slave and a PROFIBUS master,
using an Anybus X-gateway Modbus-TCP to PROFIBUS DP-V1 from HMS Industrial networks AB. The
contents describe step by step how a configuration is done. This document assumes the reader is familiar

with industrial communication.
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4 Hardware Installation

Perform the following steps when installing the hardware:

1.

2.

Mount the module. See “Mounting the X-gateway” on page 16 in the manual for details.

Connect the X-gateway to the Modbus-TCP network. See “External View” on page 15 in the
manual.

Connect the power cable and apply power.

Connect a PC to the Modbus-TCP network connector (see “External View” on page 15 in the
manual) and open a web browser. Enter the IP address of the X-gateway and access the
configuration web pages.

If the IP address of the X-gateway is unknown, use the Anybus IPconfig tool to find it. See “Anybus
IPconfig Tool” on page 36 in the manual. For this example, set the IP address of the X-gateway to
192.168.0.207.

Connect the Modbus-TCP Server (slave) to exchange data with. In this example a simple 1/0-block
with 16 inputs and 16 outputs is used. The inputs are connected to the outputs to loop the data. For
this example, use IP address 192.168.0.206.

Connect the PROFIBUS DP-V1 slave interface of the X-gateway to the PROFIBUS master used in
the setup. In this example a master from Siemens is used, configured with STEP7, Anybus NetTool
for PROFIBUS and the PROFIBUS Master Simulator.
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5 Web Configuration
The Anybus X-gateway is configured via Internet Explorer version 7.0 or later and with JavaScript enabled.
The configuration and status web pages are divided into three sections.

For further information, see chapter 5.3 in the manual.

5.1 The X-gateway Start Page

Access the configuration web pages using the IP address of the X-gateway (http://192.168.0.207 is used as
the client address). The start page of the X-gateway looks like this:

@ﬁngbus' Anybus X-gateway Modbus-TCP - PROFIBUS DP-V1

Anybus X-gateway configuration and status web pages. Welceme to the configuration interface of the Anvbuz X-gateway.
Uze the left zide menu to navigate. Changes to the configuration do not take effect until the X-gateway iz restarted from the X-
gateway Management page.

CONFIGURATION

Authentication = = =

Meodbus Client Identification Ethernet link status
———  Product name: Anybus X-gateway Modbus-TCP Port 1:

Modbus Servers Firmware verzion: 1.01 Speed: 100 Mep=s

PROFIBUS DP-V1 Serial number: 12345678 Duplex: Full Duplex

TOOLS MAC ID: 00:30:11:FF:02:72 Port 2:

X e Uptime: 0 days, Oh:3m:0= Speed: -

Management CPU Load: 34% (auto updated every S=) Duplex: _

Backup & Restore Operation Mode Ethernet link statistics
—— | PROFIBUS DP-V1 (Metwork 1) Mo VO data exchanged In pkis: 438 Errors: 0
Mapping Overview | | yq4hus-TCP (Network 2): Run Out phis: 440 Ermors: 0

B 2011 HMS Industrial Metwors - All rights reserved Connecting Devices™

This window of the configuration and status web pages presents important error tracking information, as well
as general information and statistics.

For further information see chapter 5.3.1 in the manual.

Saved: 2011.05-18 HMS Industrial Networks AB Page 6 (15)


http://192.168.0.207/�

”’;;s Application Note Anybus X-gateway Modbus-TCP to PROFIBUS
17 SCM-1300-002
Rev. 1.00

5.2 Modbus Client Settings
Select the Modbus Client tab from the menu on the left. Configure the Modbus-TCP client (master).

For further info see chapter 5.4.2 in the manual.

@ﬂnybus' Anybus X-gateway Modbus-TCP - PROFIBUS DP-V1
OVERVIEVI Modbus client configuration. Configurs the Modbus-TCP network settings.

Home

CONFIGURATION

Authentication

TModbus Ciient |
—_— IP address 192 168.0.207
| e S | Subnet mask 255,255,255,

PROFIBUS DP-V1 Router IP address 0.0.0.0
DHCP Dissbled -
X-gateway Anybus IPconfig (HICP) Disabled ;l
o
Backup & Restore Start-up operation mode Running |
Mapping Overview When PBDFIBUS DP-W1 (Metwork1) is not Clear data to Modbus senvers LI
exchanging V'O data

Cancel | Save settings |

To be sure that the IP address cannot be changed from the DHCP server, disable DHCP.
To be sure that the IP address cannot be changed from the Anybus IPconfig tool, disable HICP.

As mentioned before, the IP address of the Modbus-TCP client of the X-gateway is set to 192.168.0.207. Set
subnet mask to 255.255.255.0 and router address to 0.0.0.0, as all modules are on the same local network.

Leave Start-up operation mode as “running”, as the control word will not be used.

Select to clear data from the Modbus-TCP client to the servers when the PROFIBUS network is not
exchanging data.

Click “Save settings’ to save the settings in the web server. Please note that the changes will not take effect
until they are applied in the X-gateway Management section later on.
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5.3 Modbus Servers Settings

Select the Modbus Servers tab from the menu on the left. Add a server by clicking ‘Add new server’ and
then click “Edit’ to configure the Modbus-TCP Server.

For further information see chapter 5.4.3 in the manual.

@ﬂnybus‘ Anybus X-gateway Modbus-TCP - PROFIBUS DP-V1

Server configuration. Add, edit or delete Medbus connections on this page. On each connection several transactions towards a
Modbus zerver can be 2et up. Prezs "Add new =erver’ button to add a new connection, then edit it to =et =erver propertiez and finally
click the Tran=zactions’ link to =2t up tran=actions used to call Modbus functions on the =erver. The global limit iz 64 tranzactionz and it
CONFIGURATION iz not possible to map mere process data than the X-gateway can handle.

Authentication
T | Global configuration limits.

M Tran=actions: 2.I'64| Input process data: 104244 byte:s| Output process data: 2/244 by'tes|TutaI process data: 12/358 tw'tes|

Modbus Servers

| T T T e Y A
PROFIBUS DP-V1

10_loop 192.168.0.206 502 Edit Delete Transactions
AEHES Add new server |
X-gateway
Management Addiedit =erver
Backup & Restore
Mapping Overview Alias IC_loop Protocol TCF =
Server address 192.183.0.208 Port £02
Cancel | Ok |

For this example, rename the server to ‘IO _loop’ in the Alias field. Note that it is only possible to use
uppercase and lowercase characters, numerals and underscore (_) for a maximum of 12 characters.

Set the IP address of the server: for this example, use 192.168.0.206.
The default Modbus-TCP port is 502.

Click ‘OK” to save the settings. Please note that the changes will not take effect until they are applied in the
X-gateway Management section later on.
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5.4 Modbus Server Transactions Settings

Still in the Modbus Servers section, click ‘Transactions’. Click ‘Add new transaction’ to add a new default
transaction to the list and click ‘edit’ to edit it.

Modbus Servers Global configuration limits.

FROFIBUS DP-V4 Transactions: 184 | Minimum allowsd scan time: 10| Input process data: 100244 bytes | Output process data: 1244 bytes | Total process
dats: 10/388 bytes

TOOLS

Py—— [ e | Padess | Fot | Prowol |

Management 10_koop 192.168.0.206 TCP

Sl *[ruroion | Erouing | santme T riveous | L) s D ope e [l L

T Read 1_word 2 BBEWBE 200 GDOD 255 1 uint16 1 Edit Delete

Mapping Overview Hovering mouse aver zho : displays help

Back to =erver list | Add new transaction |

r Addiedit transaction
Alias mead_1_word Function code 3-Fead Holng Registers i
Timeout (ms) 5000 Data encoding B2 Big Endlan, 'Wond Sig Endian 1
Scan time {ms) @200 Unit Id 255
Starting address 1 Data type ks =1
Elzmantz 1 Registers 1
Cancel | Ok |

e For this example, choose Read Holding Registers (function code 3) and name the transaction
‘Read 1 word’.

Use the default value for the data encoding as the server is a standard Modbus-TCP module.
Use the default value for unit id (255) as the client connects directly to the server via TCP/IP.
Use default values for timeout time and update time/scan time.

Set start address to 1, number of elements to 1 and data type to UINT 16 (resulting in one 16-bit
register).

Click ‘OK”’ to save the settings. The changes will not take effect until they are applied in the X-gateway
management section later on.

r Add/edit transaction
Alizz e 1_wond Function cods E-irie Single Feglster ;I
Timeout {ms) 5000 Data encoding By Eilg Endlan, Word Eig Endian =1
Scan tims {ms) (200 Unit |4 255
Starting address 1 Diata type uirts =1
Elements 1 Regizters 1
cancel | ok |

Click ‘Add new transaction’ to add another default transaction to the list and click ‘edit’.

e This time, choose Write Single Register (function code 6) and rename the transaction
‘Write_1_word’.

e Use default values for data encoding, unit id, timeout time and scan time.

e Set start address to 1 and number of elements to 1 of the type uint 16 (one 16-bit register).

Click ‘OK”’ to save the settings. The changes will not take effect until they are applied in the X-gateway
management section later on.
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5.5 PROFIBUS Settings

Select the PROFIBUS DP-V1 tab from the menu on the left to configure the PROFIBUS slave interface of
the X-gateway. For further information see chapter 5.4.4 in the manual.

@Hnubus‘ Anybus X-gateway Modbus-TCP - PROFIBUS DP-V1

CONFIGURATION control'status ward or the live list affects the process dats sze.

Authentication
Modbus Client

Modbus Servers Glebal configuration limits.

PROFIBUS DP-V1 Transactions: 2084 | Input process dats: 100244 bytes | Output process data: 20244 bytes | Total process data: 12/388 bytes |

T00Ls [ setng | Configured hotual
K-gateway Node address T T
Management ‘When Modbus-TCP {Network 2} mor Clear dsta o master ;I
Backup & Restore 140 mapped controlstatus word Dizznizd =1

1/ mapped live list Enabied hal
Mapping Overview mapped five & = —I

Cancel Save =ettings |

e For this example, set the node address to 77.

e Choose to clear data from the PROFIBUS slave to the master when the Modbus-TCP network is not
exchanging data.

e Disable the control/status word.

e Enable the live list.

Click ‘Save settings’ to save the settings. The changes will not take effect until they are applied in the X-
gateway management section later on.
5.6 Applying the Settings in the X-gateway

To save and apply the settings in the X-gateway, select the X-gateway Management tab from the menu on

the left. Click the ‘Apply’ button under Apply changes. For further information see chapter 5.5.1 in the
manual.

TOOLS

K-gateway Apply changes:

Management

Backup & Restore The ¥X-gatewsy will reboot and sz.tart t{:: use the changes mads to
| S S the configuration:

Mapping Overview

Apply

|f the configurstion spplied changss the |P address of the X-
gatewsy, you will have to manualhy enter the new |P address in
the web browssr address field as the sutomatic page relosd will

fail.

The X-gateway will go offline for a little while, and the Modbus-TCP network side as well as the
PROFIBUS network side will be restarted and reinitialized.
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6 PROFIBUS Master Configuration

Select the “Mapping Overview’ tab from the menu on the left, to find information about how the PROFIBUS
slave of the X-gateway is configured. For further information see chapter 5.5.3 in the manual.

Anybus X-gateway Modbus-TCP - PROFIBUS DP-V1

Data Mapping Overview. Shows how configured Modbus-TCP transactions and control word, status word and live list are mapped to the
PROFIBUS DP-V1 side of the X-gateway and vice versa.

Authentication
CONFIGURATION DATA
Modbus Client
Modbus Servers m CFG data Input words Output words
PROFIBUS DP-V1 Boal=
7 L"x-ﬂ.!."xc:l Input data 1 -
TOOLS
3 0ecB0, eecD Output data - 1
X-gateway SLOT DETAILS
Management SLoT 1
Backup & Restore Element size ytes) Reisive aaaress
Mapping Owerview Live-List
5LO0T 2
e T Ty
Read_1_word
SL0T3
Element size oytes) Relatve sdress
Write_1_waord

Download the appropriate GSD file from http://www.anybus.com/upload/HMSA1837.zip.

This example will show how configuration is made in “STEP7”, “Anybus NetTool PROFIBUS” and via the
“PROFIBUS Master Simulator”.

6.1 Configure the X-gateway PROFIBUS Slave to the
PROFIBUS DP-V1 Master via STEP7

Load the GSD-file into STEP7.
Find the X-gateway PROFIBUS slave interface under PROFIBUS DP\Additional Field devices\gateways\...

= = —Ja
MEIMATIE 400 {Configuration) -- App note ETNM-DP¥1
Prrofile: I Standard ﬂ
— = BROFIBLIS DP a
1 @ Psaarioa | =20 addiional Field Devices

3 CPU 4143 DP

x2 OP
Xt MPLDP
IF1
G

FROFIBUS: DP 57-400 Master (1]

Pic1:

Add as slave node 77.
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= T
T SIMATIC 400 (Configuration) — App note ETNM-DPY¥1 [_ O]
ﬁ‘ Frofile: IStandard
! E PS 40710 E-ﬂl FROFIBUS DP
E EID Additional Field Devices
3 & cPu 4142 DP 01 Generl
-0 Switching Devices
2 i ] PROFIEUS: DP S7-400 Master (1] B3 10
xr || mPvoP i
IF1 HD Gateway
3 2 (77) Anybug {1 Asd
3 EIE Arybus X-gateway Modbus-TCP
7 - |§ Universal module
] Cortrol/Status WWord
3 LiveList
1 word output
2 word output
3 word output
4 word autput
5 word output
E word output
7 word output
8 word output
9 word output

10 ward output

= -~ | 17 word autput
4 | LI_I |4 12 word output

13 ward output

14 ward output

:I:I [77] Anybus ¥-gatewap Modbus- -4 15 word output
— - |4 16 word output

Slot DFID ... | Order Mumber ¢ Desighation | Address | O Address | Comment I 17 word output
1 151 Livelist 10..17 18 ward output
B4 1 word input 0.1 19 ward output

128 1 word output 0.1 20 ward output

27 ward output

22 word output

23 word output

24 ward output

Select the data modules according to the “Mapping Overview’ in the configuration web pages of the X-
gateway. (STEP7 shows decimal values: 97h=151, 40h=64, 80h=128).

6.1.1 Monitor Data in STEP7
Start up and monitor data in the PROFIBUS slave.

T 3= 6 E|F

Ondrs v azsgned CFL senaces Drling via st1igned CPU services Orine wia assigned CPU seraces

Paihe EMHNH DPAVSIMATIC 400MCPU 4143 0F Pt o rote ETHIE DRV T\ SIRATIC 400U 41430 Pathc rote ETHM-DPVIVSIMATIC JONCPU 4142 DP

&l adkress | Svmbel [ sty Format] tatus ke Woddy vake | &1 | [ [ advess [ symbel | sl tormat] status vehse [ mocity vakee | Akross | Symbel [ oy Format | stats vk [ oy vk

1100 BOCL i rue | L] HEX WrB 13 | oW o HEX WrieRza|  welriza)
1 w1 BOCL B
1 m2 BOCL 1
1 03 BOCL Wi fake
1104 (7
1 ws e fake
1 106 BOCL Wi fake
1 w7 BO0L Wtake
1 10 BocL  [fake
o A -]

¥ Row Mok Eftective. Update Foecs Symbel veth F5 ¥ Flow Not Clectve Ugdadn Frortn Symbel with Fii X A i I pdate (=3

Pun condsionaly N —— A cendtcnaly Run inmediately Pun condiionaly Pun mesncotely

¥ Marior it Sitobus Vi I Endh F Moniot R} Stahut Vakue IT(En ¥ Montor Bt Status Vakue I (EnsbieF

o e adiyVoke || T 10 Digley I oty 3 ModisVake || I 170 Dy L sz doghyVae || T D Dissey
1 . U B i I

@& toms | @ & T | i AUNNING LIl & AUNNING

Cinsn Help oo | Het Coan Help

The live list rows 110.0 and 110.1 show that the two transactions are working ok.

Modify the output data field for address QWO and press “Modify”. The data is looped back to the Modbus-
TCP server and can be seen in the status value of address IWO.
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6.1.2 Check Transaction State via Live List Monitoring in STEP7

Dhvdnn i et CFU somvces

Orline via astigned CPU vervices

Orde s g CPU sevveess

Poh  [Aonrcis ETHMOPYT\SIMATIC S0P 4123 0F Putc  [Aonrets CTRMOPYTGIMATIC SO0CH 418900 Pat  [Aooroin ETHMOPYTSIMATIC S00CPU 4183 0F
] pdress [symbel gl tormat | ot v | ity vab | =] _gmw]w [ pvter formet]| status vabe [ oty vakn | s | Syl [ty bormet] ot vk | Mnlly vikm |
I w0 BOOL W fake [ L] HEX wm.m:m| I 1] W a HEX. Wﬂ.&ﬂml wuso:zs-|
1 1 BOCL [ fake
1 102 BOCL  [fake
I 103 BOL Wtase
1 04 BO0L i b
1 s BOOL W fake
1 108 BOGL Wfobe
1 w7 BoCL Ease
I 10 BOOL Wi fake
] 111 L =
W Flow Nl Elfectve Ugrdain Force Symbel with F5 x Fi * | ot ik F§
Fun condtionsly Aun enmedutely FAun corcitiorally Fun esmedately Flun condtioraly Foun mwndately
¥ Moniod 5} S1ahas Value [ [ Munsos G, s Vioken = 7 Moot g} Sesha Viahe r
™ Modily ] Moy Viake I 10 Diplay T Modiy 8 Moy sk I /0 Daplay I Modey O Mokl Vakon ™ 10 Deplap
Trgger.. . : Trigger.
S v | @ AUNNING S Tk @ S vhsr | & AUNNING
oo | Hep Gar | Heo | e | Hep

If the Modbus-TCP server is disconnected, the live list will go empty. No transactions will show in the list.
The IWO0 data will also be empty, since the selection of ‘Clear data to master’ when there is a Modbus-TCP
(Network 2) error, on the PROFIBUS DP-V1 configuration page.

6.2 Configure the Slave to the PROFIBUS DP-V1 Master via
Anybus NetTool for PROFIBUS

Selecting the data modules according to the “Mapping Overview” in the configuration web pages of the X-
gateway in “Anybus NetTool for PROFIBUS” from HMS, will generate the following screen:

&3 Anybus NetTool for PROFIBUS - Untitled - [bus configuration 1]
@ Project Wiew PROFIEUS Online Option Tools  wWindows Help

Ded &R &8

L Adubus MetT ool for ProfibushGSD

=-%& PROFIEUS DP
=7 Gateway
=20 HMS Industrial Metwarks
= i Anpbusz X-gateway Modbu:
B Control/Status word
B LiveList
@ 1 word output
B 2 word output
2 word output
B 4 word output
B 5 word output
@ B word output
B 7 word output
8 word output
B 3 word output
B 10 word output
@ 11 word output
B 12 word output
13 word output
B 14 word output
B 15 word output

B AC e bk

€4
A

(1] Arwbus-

% Aanyous

Slave:  [77] Anpbus X-gateway Mod

Device path:

PROFIBUS DP\GatewaytHMS Industial Metworksanpbus ¥-gateway Modh

Slat

| CFG data

| Oider number/ designation

| Input sddress | Output address ‘

90 T e L3 k) —

0x37 LiveList
T wiord input

1 word output

0:40, 0xCO
0x80, 0xCO

0.7
4.9
0.1

The data can be monitored and changed when the tool is connected to the master, by clicking the configured

modules.
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6.3 Configure the Slave to the PROFIBUS DP-V1 Master via
the PROFIBUS Master Simulator
Select the data modules according to the ‘Mapping Overview’ in the configuration web pages of the X-

gateway in “PROFIBUS Master Simulator” from HMS, to generate the output below (the simulator can
access the slave without a GSD-file or any mapping of modules):

& PROFIBUS Master Simulator <HMSA1837.gsd> (Cyclic Communication) (=0(E3]

File Address Communication ‘Window  Extra

ﬁ" Communicator

Morm Diagnosis
) Ext Diag
) Stat Diag
() P Fault
Edit ) Cig Fault
) Diag Overflow
O Freeze Outputs -.- Communication Active Ident Mumber ’ﬁ

O Single Bit Mode Status  [Connected
Parameter Coooo00 Canfig 97 40 CO 80 CO

Output Data Input Data User Diagnosiz
7EE43210 7E543210 7E543210

1. A4 10101010 . : 00000011 .
2 55 0010101 U 85 " 00000000 .

Current Slave Address

00000000
00000000
00000000
00000000
00000000
00000000

Ado001mo .
oo o

Data is looped between the first two bytes of the output data and byte nine and ten in the input data.

The first eight bytes of the input data contain the live list. The first two bits in the first byte of the live list
show that the two Modbus-TCP transactions are working ok.
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7 More Information about the X-gateway and
PROFIBUS
The latest information and manuals can be found on the HMS website, www.anybus.com.

The PROFIBUS user organisation, found on www.profibus.org, provides useful information about
PROFIBUS.
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