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Moxa Tech Note PROFIBUS Application for MGate 4101-MB-PBS

1. Application Summary

This application note describes how to establish communication between PROFIBUS and
Modbus devices via the MGate 4101-MB-PBS. The MGate is both a PROFIBUS slave and a

Modbus master when used for this type of application.

2. Introduction to PROFIBUS

PROFIBUS is a fieldbus communication standard for use in automation systems. PROFIBUS,
or Process Field Bus, was proposed by BMBF (German department of education and
research) in 1989. PROFIBUS is an entirely different protocol from PROFINET, which is an
Ethernet-based protocol.

The diagram below shows a PROFIBUS gateway application for factory automation. The
workstation needs to gather temperature readings from Modbus devices at different
locations. In order for the workstation to poll the Modbus devices for temperature data, a
PROFIBUS-to-Modbus gateway will need to be installed for the transfer of data between

these two protocols.

A Temperature Monitor System Solution

M.

gD

v

=

Temperature =

i

Illjlllllil'l llltllllllt:.
Work Station . $
Gateway —

S’ S

Copyright © 2011 Moxa Inc. Page 2 of 22




Moxa Tech Note

PROFIBUS Application for MGate 4101-MB-PBS
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3. System Architecture
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To simulate the environment specified above, the Mgate 4101 will perform gateway

functions between a PROFIBUS master and a Modbus slave. Please refer to the illustration

below.

Application Description Hardware / Software

Work Station | PROFIBUS Master HMS Anybus-S Fieldbus Board
PROFIBUS Master Tool NetTool

Gateway PROFIBUS Slave MGate 4101-MB-PBS
MODBUS Master

Meter MODBUS Slave (COM 1) | Modbus Slave (Software runs on PC)

MGate 4101-MB-PBS
PROFIBUS Master ooy Modbus Slave (COM 1)

PROFIBUS Slave

MODBUS Master
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We will define the parameters of the I0 module and the Modbus data request for the MGate

device.

Modbus request:

Enable Length
Slave I0 Internal Address 0|
Function Code |':'1 iRead cails W Paoll Inkerval {ms) 1020

address o] Sap

(78 |[ Cancel ]

IO module:

PROFIBUS [0 Module X
IO Type
[Daka Type
Data Length

| (a4 | [ Cancel ]

4. System Requirements

We need to verify that we have all the necessary components to simulate the

PROFIBUS/Modbus environment. The following are the system requirements for this

exercise:
Hardware Requirements

MGate 4101-MB-PBS (PROFIBUS to Modbus gateway)
HMS Anybus-S Fieldbus board (PROFIBUS master board)
PROFIBUS cable

Hwbhre

configuration)

RS232 null modem cable (RJ45 to DB9 female, for MGate 4101-MB-PBS

Copyright © 2011 Moxa Inc.
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Software Requirements

Windows XP (32-bit)
MGate Manager utility
Modbus slave utility
Modbus poll utility
NetTool

oOuhwnN =

HMS driver for HMS Anybus-s Fieldbus board\

5. Installlng the PROFIBUS Master Board

After installing the master board on your PC, we have to configure HMS-Anybus-M
PROFIBUS DV-V1 to enable this card to work. In the next section, you can follow the
step-by-step instructions for setup. If you are an expert with configuring the master board,

please jump to the next section.

A. Install NetTool:

1. First, double-click the icon to install NetTool.

‘g

sLCDMENT.
EXE

2. Click “‘Config. Tools’ on this menu.

@ Asybus BCI resonree CD 147

Config. Tools Library files

Hardware Drivers www.anybus.com
EDSIGSD files WebTool
Example code Manuals

Quit

Anybus PCl resource CD 1.17

17 - .
HITIS oy v @@ Anybus

3. Navigate to ‘Config.Tools\NetTool-PB (Profibus)” and then click the icon to install

NetTool

i fnybus

i NetTool for
: PROFIBTR
Demov.141
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4. Please follow the installation steps to install utility

InstallShield Wizand

Preparing to Install...

Anybus NetTool for PROFIBUS (Demo-Version) Setup is
preparing the InstaliShiskd Wizard, which will guide you
through the program setup process. Please wait

Configuring Windows Installer

(EEE )

Cancel |

5. Accept the license and click ‘Next’.

3 Anybus NetTool for PROFIBUS (Demo-Version) - InstallShield Wizard 53

License Agreement

o
Please read the Following license agreement carefully. @Angbus

HM3 Industrial MNetworks -
SOFTWARE LICENSE AGREEMENT Anvbus NetTool for Profibus

This documwent is a legal Agreement between you, the
licensee, and HM3 Industrial Networks

[HMS)

Please read this Agreement carefully before you install
the software.

By installing or otherwise using the software, you
accept the terms of this Agreement.

THE wrman e et mere e o lm Fmawan ~F i Aeeemmwamane Rl

v

(1 accept the terms in the license agreement:

(1 do nok accept the berms in the license agreement

[ < Back. H Mk > ] [ Cancel ]

6. Select installation path and permissions.

i'-§' Anybus NetTool for PROFIEUS (Demo-Yersion) - InstallShield Wizard rz|

Destination Folder

®
Click Mext to install to this folder, or click Change to @Aﬂgﬂus

install ko a different Folder,

G Install Anybus MetTool for PROFIEUS (Demo-Yersion) ko:

C:\Program FilesiHMS\Anybus MetTool For PROFIELISY,

Install this application For:

(%) anyone wha uses this computer (all users)
) Only Far me (MOKA)

< Back I Hest= [ Cancel
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7. Click ‘Install’ to start the installation process.

i# Anybus NetTool for PROFIBUS {Demo-Yersion) - InstallShield Wizard X

Ready to Install the Program

8
The wizard is ready to beqgin installation, @Aﬂgﬂus

Click Install ko begin the installation.

If wou want to review or change any of vour installation settings, click Back, Click Cancel to
exit the wizard.

[ < Back ]| Install i [ Cancel

8. Click ‘Finish’ to exit the installation process.

& Anybus NetTool for PROFIBUS (Demo-Version) - InstallShield Wizard X

InstallShield Wizard Completed

The Installshigld Wizard has successFully installed anvbus
MetTool for PROFIBIUS (Demo-Yersion), Click Finish to exit the
wizard,

Copyright © 2011 Moxa Inc.
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B. NetTool Configuration:

1. After installing NetTool, open the program and click the icon shown below to
begin a new configuration.

o Anybus NetTool for PROFIBUS (Demo Yersion) - Untitled - [bus configuration 1]

@D{:\hﬂ Wiew PROFIBUS Ondne Oplion Took  Windows Help -8 x
s W @ i &

“siinpbus HetT ool lor Peofibes VG50
-+ ‘,'f- FROFIEUS DP

= ) PROFIEUS Master
B AEWDPY AR POIDPVIM

vz add . | Type e | Wawdon Comrmmend

2. Import the GSD files of the PROFIBUS master and slaves, which are provided by
the manufacturers. The GSD file for the MGate 4101-MB-PBS is included with the
device.

3. Select ‘ABM-DPV’ and drag it to the right window. An icon will be generated to
represent the PROFIBUS Master board.

[ Fromc: View FROFIELS Onine Option Took Windows Help

Ll &0
. Minybus NetT ool for Prafibush\GED B
8 1] ABM-DFY
+ %% PROFIBUS DP

= %F‘RDFIBU‘S I aster A
ABM-DPY / AB-PCIDPT-M @

s addr. | Tipa | Mames | \erder | Comment

B
0

i Master AEM-OPY # AB-FCI-DPYV...  HMS Industiial Hetworks
2
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4. Select ‘MGate PROFIBUS Slave’ and drag it to the right window. An icon will be
generated to represent the MGate slave gateway. We will assume that the bus
address for the PROFIBUS master is 1 and the bus address for the MGate device is
0.

5. Click the MGate device icon first, then drag the ‘output 1 Byte’ module into the
right table.

& Anybus NetTool for, PROFIBUS, (Demo Version)- PROFIBUS - [bus configuration 1]
@ Project View PROFIEUS Online Option Tools Windows Help

D &S8R S8

.bnpbus NetTaool for ProfibushGSD <% !
1] Anybus-

E Input; 51 Words -~

Fl Input 52 words |
= Anybius
M Input: 53 waords Banu

Hl Input 54 \wiords i
B Input 55 Wwords I
E Input; 56 Words [ 1 u !
Hl Input. 57 words q j

H Input: 58 Words -

B Input 59 words
H Input B0 words
E Input; B1 ‘words
2 E Input; B2 'Words

M Input 63 Waords
Rl Loout B4 gl

M Output: 1 Byte

utput: £ Bptes
@ Output 3 Bytes
@ Output: 4 Bytes

# Output 5 Bytes & |
% gutput' ? g-\"tes | Slave: [0 MGate Profibus Slave Device path:_ PROFIBUS DP\Gateway\Maxa Inc.\MGate Profibus Slave
utput: 7 Bytes
B Dutput 8 Bytes Slot ‘ CFIG data | Order number/ designation | Input address | Output address
@ Output 9 Bytes ] 1 0«10 Input; 1 Byte 0
@ Output: 10 Bytes 2

# Output 11 Bytes A
B Output: 12 Butes 5 3.
@ Output: 13 Bytes 3
@ Output: 14 Bytes 7
=P, a

6. Click the ‘download’ icon to download configurations to the Master board.

@Pro]ect Wiew PROFIBUS Onlne Option Tools ‘Windows Help

0O élﬁlé'ﬁ

“anybus NetT ool for ProfibushGSD <<
=% PROFIEUS DP ~
#-_] General
Anybius
=[] Gateway @ =
+-{ ICP DAS Co., Ltd. LT
ate

=[] Moxalnc.
o
<7

1] Anybus-

= i MG ate Profibus Slave
@ Input: 1 Byte
 Input: 2 Eptes
& Input: 3 Bytes
@ Input: 4 Bytes
 Input: 5 Eptes
& Input: 6 Bytes
@ Input: 7 Bytes
 Input: S Eytes
& Input: 3 Bytes
@ Input: 10 Bytes
@ Input: 11 Bytes
& Input: 12 Bytes
@ Input: 13 Bytes
B Input: 14 Btes Slave: (0] MGate Profibus Slave Device path:  PROFIBLS DPAG atewayMoxa Ine \MG ate Frafibus Slave
 Input: 15 Bytes
B Input: 16 Bytes Slat | CFG data | Order number/ designation | Input address | Output address
@ Input: 17 Bytes 0:10 Input: 1 Byte 0
 Input: 18 Bytes
@ Input: 19 Bytes
@ Input: 20 Bytes
# Input: 21 Bytes

< |

TN L =
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Note: on the “Parallel” tab, select “Anybus PCl Transport Provider”, then click OK

DEEd &8l &
- Adrwbus MetT ool for ProfibushGSD
--%% PROFIBUS DP
+-1 General
+-[_7 Drives
-0 Gateway Trans
port Paths
=127 Moxalnc.
= ._i bowa A Baralel |§eria| |
@ I Path Name
% :n|: My new transport path iAnybus PCI Transport Provider
g
H Ing
[ Ing
[ Ing
H Ing
[ Ing S DPYG:
& Ind ’ Create... ” Configure. .. '” Delete l Tk Cancel -
H I
8 Input 1 Eytes II”é L e T oo
L= T N

7. Click the ‘monitor/modify connect’ icon to start communication on the PROFIBUS.
However, before you start communicating on the PROFIBUS, You have to
configure the MGate device first. In the following section, we will configure the
MGate device.

€ Anybus NetTool for PROFIBUS (Demo Version)- PROFIBUS - [bus configuration 1]

@ Project View PROFIBUS Onine Option Tools ‘Windows Help

DeHE SR
. Adnwbug MetT ool for ProfibushGSD <4
--4% PROFIBUS DF ~

+-.1 General Anyt |
=] Gateway @ s
+-_1 ICP DAS Co., Lid.
=] Moxalnc,
= ‘ MGG ate Profibus Slave

@ Input: 1 Byte N

@ Input: 2 Bytes

@ Input: 3 Bytes

@ Input: 4 Bytes

@ Input: 5 Bytes

@ Input: & Bytes

@ Input: 7 Bytes

@ Input 8 Bytes

@ Input: 9 Bytes

@ Input 10 Bytes

@ Input: 11 Bytes

@ Input: 12 Bytes

@ Input: 13 Bytes

g :”Duti 1; EP:ES Slave: (0] MGate Profibus Slave Device path:  PROFIBUS DP\GatewayiMoxa Inc.\MGate Profibus Slave
nput: es

@ InEut: 16 B;tes Slot | CFG data | Order number/ designation Input address | Output address

@ Input: 17 Bytes 010 Input: 1 Byte 0

@ Input: 18 Bytes

@ Input 19 Bytes

@ Input: 20 Bytes

@ Input: 27 Bytes

(1] Anwbusz-

< |

[= 05 I e
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6. Configuring the MGate-4101-MB-PBS

First, you will need to connect the COM port of PC to the MGate 4101-MB-PBS for
configuration through the MGate Manager utility(MGate Manager supports MGate
4101-MB-PBS from ver1.3). Now you can configure the MGate device from the PC, via the
serial connection.

Item Hardware / Software Description
Gateway MGate-4101-MB-PBS

RJ45 Serial Cable | CBL-RJ45-M9-150 RJ45 to DB9 cable
Modbus Modbus Poll (QuickLink)

PC + COM1 MGate Manager (Software runs on PC)

MGate 4101-MB-PBS

Configure
MGate 4101

Basic Settings
1. Modbus

- ii. PROFIBUS

10 Mapping
QuickLink

CBL-RJ45-M9-150

Serial Console

Communication

In the diagram below, the flow chart shows the software installation steps to configure the
MGate, which consists of 4 steps. QuickLink is used to map Modbus request and create 10

modules
Configure
MGate 4101

Basic Settings
1. Modbus
ii. PROFIBUS

10 Mapping
QuickLink

Communication

Copyright © 2011 Moxa Inc. Page 11 of 22
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Configuration:

1. Start MGate Manager and detect the target device with the search function. It will
search for device(s) on the serial connection.

T MGate Manager

No. Name

Device Identification

I Search I

1.

i3]

Model MAC Address IP{COM Status Firmware Yersion

() Broadcast Search
() Specify IP Search
t|comr v 24
oK w
| T | e

|

»

2. Select the target device and click the configuration button to configure the MGate

device.
2 MGate Manager
Mo, Mame Model MAC Address IP/COM Skatus Firmweare Version
ME4101 19 MGate 4101-MB-PES [ Wj&4  [comi | [Wer.1.0Build 11072517
Device Identification Dievice Function
[l
l Load Default l l Diagnose l l Upgrade Firmware l Expart l

Copyright © 2011 Moxa Inc.
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3. Select the Modbus tab. For this instance, we will set the Modbus mode to RTU
Master Mode.

Device PROFIEUS | 10 Mapping

Mode Serial Pork Praotacol
(O RTU Slave Mode Baudr ate 115200 Slave 1D
() RTU Master Mode Parity None I E{n?ssfonse Time-out  [1000
() ASCII Slave Mode Data bits Max. Retry 2
() ASCI Master Mode Stop bit 1 ~
Flow Cantral Mone 3
FIFO Enable ~
Interface REoaz 3

4. Then select the PROFIBUS tab. By default, the PROFIBUS slave address is set to 0,
and since the rotary on the MGate is already set to 00, we don’t need to change the
PROFIBUS settings on MGate Manager.

Device. Modbus_ 10 Mapping

Slave Address

5. To establish communications between the PROFIBUS and Modbus devices, we need
to perform 10 mapping on the MGate device. There are two ways to perform IO
mapping: manually and QuickLink. This application will only demonstrate 10 mapping
through QuickLink. If you wish to proceed with 10 mapping manually, please refer to
the MGate user manual.

a) The first step is to configure the Modbus poll utility to function as a Modbus
master. Since we need to poll data from the Modbus slave regularly, we will
assign a request for the Modbus master as shown in the following picture. Set
the data packet length to 8, click Apply first, and then click OK.

Poll Definition X

Funclion: |01 Read Cols -

Cancel |
Addiess: |1
Leng:  [d M
Sean Rate: | 1000 s
[+ Auto Read Enable

Copyright © 2011 Moxa Inc. Page 13 of 22
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b) Then click the QuickLink button to begin.
PRIOFIBUS Slave (Input/Ouput:0/0 bytes)
1D I/ Module Zonfigur:

| quickink || 10Map |

c) Now click the Start button to initiate QuickLink. The QuickLink process will take a
moment to learn the request parameters sent from the Modbus Master
(Modbus Polling). After we see that the MGate 4101 has learned the request (for
this demonstration, there is only one poll request), you can stop the QuickLink
procedure and click Next.

QuickLink 3]
Afier connsct MGats o Modbus cabls, click [Start] and fhen [Stop] o leamn the Modbus requests
.......... ]
Time: 00:00:14 Stop
Iem Value
Status On Lesmning

Leamed Requests 1
Found Invalid Requests No
Requests Overflow  No

Cancel

d) The final step is to check the learned request(s) of the MGate-4101. If everything
looks fine, click the Finish button. (you can still modify requests manually, if

needed.)
QuickLink X

Recommended [0 sethings for Modbus and FROFIBUS.

Modbus (Read/Write:1/0 bytes)

1D Enable Slave ID | Function | Address  Length | Internal Address | PollInterval Swap

<Dls  Cyclic 1 1} 120 Hone
PROFIBUS Slave (TnputOuput:1/0 bares) [Faging:Disable]

1D 10 Module Configuration ID Internsl Address

[01]  Inputl byte 010 1}

<Back |[__Finsh | [ cancel ]
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e) Click the OK button to save and apply your new configuration settings to the

MGate.
Configuration E|
I Ok I

f) Connect your devices according to the topology below.

Application Description Hardware / Software

Work Station | PROFIBUS Master HMS Anybus-S Fieldbus Board
PROFIBUS Master Tool NetTool

Gateway PROFIBUS Slave MGate 4101-MB-PBS
MODBUS Master

Meter MODBUS Slave (COM 1) | Modbus Slave (Software runs on PC)

MGate 4101-MB-PBS

PROFIBUS Master Modbus Slave (COM 1)

MODBUS Master

PROFIBUS Slave

g) Now the PROFIBUS and Modbus segments are ready to communicate.
Communications verification will be demonstrated in the following section.

7. Communication Status Verification

Up to this point, if configuration steps have been done correctly, the MGate device should
work properly as a PROFIBUS/Modbus gateway. However, it is a good idea to check to make
sure that the MGate device is work properly. Please refer to the following steps to verify
communication.

Copyright © 2011 Moxa Inc. Page 15 of 22
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1. On the Anybus NetTool for PROFIBUS utility, make sure the icon of the MGate
device is outlined in green. That’s indicates that data transmission on the
PROFIBUS side is working properly (please refer the following figure).

2. In order to confirm communication, we can change the data value from the
PROFIBUS master to the Modbus slave. Double click the output module (outlined in
red).

(1] Arybusz-

@.ﬂnyhu‘s

(0] MGate P

I

Lol
Slave: [0] MGate Profibus Slave Device path: PROFIBUS DPYG:
Slat | CFG data | Order numberd designation
1 0«10 Input; 1 Byte
bl
3
4
5 2.
E
7

£ |

3. Note that the value is 0x00 before the change.

| Fipt
Fosition |VaMe -
1 Q00 |

4. Before we change the value, note that in the Modbus slave utility, the initial value
is 0 as well.

In

Il
o

noool =
o000z

a0003

nooog =
aooos =
nooda =
aooow =
nooog =

oOoooooooo
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5. Change the value to 0x1C.

I = 1

aoool =
aooozE =
ao0oo3

aoood =
aooos =
aooose =
aoooy? =
aooog =

[ R R N =

6. Now we see that the value has changed to 0x1C on NetTool.

[rpit
Fosition Walue -
1 0=1C

7. The MGate-4101 will poll Modbus slave regularly.

8. Troubleshooting

A. Troubleshooting for MGate 4101-MB-PBS device
“"Anybus NetTool for PROFIBUS"” (developed by HMS) and “"Modbus Slave” can be
used to diagnose communication status. If you encounter a problem, here are some
suggestions for troubleshooting.

The diagnose function on the MGate Manager can help you determine whether the
problem is on the PROFIBUS side or on the Modbus side. For details, please refer to
the user manual.

Device Identification Device Functian

oo ][ o]
l Load Default ] I Diagnose I l Upgrade Firmware l Export ]

Copyright © 2011 Moxa Inc. Page 17 of 22
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If PROFIBUS side is OK, you will see the following information:

State = Data Exchange
Illegal I/0O Config = 0
Restart Data Exchange = 0

Modbus | FEOFIEUS

Category  Item Value
FROFIEUS
State Data Exchange
Baudrate 1500000 bps
Address 0
Cput 0 btes
Input 1 bortes

Tllegal 110 Config a
Restart Data Exchange 0

On the Modbus segment, there are two sections being displayed; Modbus settings
and serial parameters. Under normal operating conditions, you will see the
following:

State = Running

Valid requests is increasing

Exception = 0

Time-out = 0

CRC/LRC Error =0

Invalid Requests = 0
For serial port parameters, you can expect to see the following when everything is
working properly:

Break = 0

Frame Error = 0
Parity Error = 0
Overrun Error = 0

Copyright © 2011 Moxa Inc. Page 18 of 22
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Modbus | PROFIBIS

Category  Item
Maodbus
State
Tape
Slawe ID

Exception
Time-out
Serial Port

[nterface

Break

Valid Requests

CRC/LRC Ewvar
Invalid Reguests

a
a
Frame Eror a
Parity Ermor 0
Owernom Error 1]

Value

Funning
RTU Blave

120

ocoooo

Port Mumber 1

R8232
115200, None,8,1
720

]

When the problem is on the PROFIBUS segment, the I0 map function on the MGate
Manager can help you check if the IO modules match the Modbus requests. For

details, please refer to the user manual. The key point is that you need to make sure
the IO module corresponds with the settings of PROFIBUS master.

PROFIBUS Slave (InputfOuput:2/6 bytes)

bin] IO Module

Input:1 byte
Input:1 byte
Quput: 1 byte
Quput: 1 byke

Configuration 1D
=10
=10
0x20
0x=20

Input internal memory:

Input

05 :Write single coil

Internal Address
u]

1

40000

40001

Internal Addres
0

o

<00000;00007 >[01]

ol

<00008:00015=[02]

20

Output internal

OB OO LE 7 LT

memaory:

TIEo 0L o L]

[[Jraging

0z

<00016:00023=[MN]
<00176:00153=[NN]

|

=

<
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Oupuk
01:Read coils "
Internal Addres g=—a o a2 1
40000 <00000: 00007 =[03] <00005:00015=[04] =00016:00023 =[05] =
400z0 IO Lo LT 18108 RaTu N AR R e L O uu1.r:|.uu1-:|J!UVN1J %
4nn4dn SO0 N0=27 = ThIR SN A== = TR O3 3E NRd 3 =T RIL =

If the problem is on the Modbus segment, the Monitor function on the MGate
Manager can help you to check the communication flow. For details, please refer to
user manual.

Device Identification Device Function

l Configuration l I Monitor I Irnpork

l Load Default l l Diagnose l l Upgrade Firmware

Expork

B. Troubleshooting Communication Failures
[Overview]

The most common issue encountered by users is communication failure. However,
the cause of the problem is usually unknown. In the following section, we will learn
how to locate the source of the problem.

Here are two troubleshooting examples of communication failure. One for PROFIBUS
side, the other is for Modbus side.

i Communication Failure (PROFIBUS side)
The IO module of the master card is bigger than the IO module of the
MGate 4101. In this case, the MGate 4101 will go into diagnose mode and
communications are not normal.

[Solution]

First, we used diagnose function to check which side the issue happened.
We found some incorrect information on diagnose:

Illegal I/0O Config '= 0
State = Wait Parameterization

Copyright © 2011 Moxa Inc. Page 20 of 22
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Modtus | PROFIBUE

Category  Tem Value

FEOFIBUR
State Wait Parameterization
Baudrate 1500000 bps
Address 0
Craput 1 bortes
Input 0 btes

Hlegal IO Config 1385
Festart Date Exchange 0

We can assume that the problem is on the PROFIBUS side, so we check the
IO map. On the IO map, we see that only one I0 module was mapped, but
two should have been mapped.

Input
Internal Address 00 01 nz 0z 04 05
1] <01=[MM] <hM=[MM] <MME[MM] SMME[MM] O <MME[MN] O <M
N MNETMNT NN=TNMT NN <IN =T <MN=NNT <N

After correction, the communication is ok

Communication failure (Modbus side)
The baud rate of the Modbus master utility is 9600, but the baudrate is at
115200 for the MGate 4101.

[Solution]

We use the diagnose function to determine the location of the problem. We
can immediately see a problem with these fields:

Valid Requests = 0
Time-out =0
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We can assume that the problem is on the Modbus side. We can use the
Monitor feature. On monitor traffic, we found MGate doesn’t get response

from Modbus Master.

Mo,

[0 I S e o

Time: Src, & Dist, Type Slave ID
0.000 Porkl-> RTURequest 1
1.010 Porkl-= RTURequest 1
2.030 Portl- RTURequest 1
3.040 Parkl-= RTURequest 1
4.050 Portl-z RTURequest 1

Function Code

—_—— -

Data

01 01 0000 0001 FD A,
010100000001 FDCA
01 01 0000 0001 FD A,
0101 00000001 FD A
0101 00000001 FD <A

So first we check the Modbus master connection and realize that the
baudrate of the master does not correspond with the baudrate of the slave.
Adjust the baudrate settings and communications should be back to normal.

9. Reference

ik wiNe

MGate 4101-MB-PBS user manual

MOXA MTSC material for MGate 4101-MB-PBS
MOXA MTSC material for MGate 3000

HMS Anybus-S Fieldbus Board user manual
http://en.wikipedia.org/wiki/Profibus
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9. Reference


1. Application Summary

This application note describes how to establish communication between PROFIBUS and Modbus devices via the MGate 4101-MB-PBS. The MGate is both a PROFIBUS slave and a Modbus master when used for this type of application.

2. Introduction to PROFIBUS

PROFIBUS is a fieldbus communication standard for use in automation systems. PROFIBUS, or Process Field Bus, was proposed by BMBF (German department of education and research) in 1989. PROFIBUS is an entirely different protocol from PROFINET, which is an Ethernet-based protocol.

The diagram below shows a PROFIBUS gateway application for factory automation. The workstation needs to gather temperature readings from Modbus devices at different locations. In order for the workstation to poll the Modbus devices for temperature data, a PROFIBUS-to-Modbus gateway will need to be installed for the transfer of data between these two protocols.

[image: ]

[image: ]

3. System Architecture

To simulate the environment specified above, the Mgate 4101 will perform gateway functions between a PROFIBUS master and a Modbus slave. Please refer to the illustration below.

[image: ]



We will define the parameters of the IO module and the Modbus data request for the MGate device.

Modbus request:

[image: ]

IO module: 

[image: ]

4. System Requirements

We need to verify that we have all the necessary components to simulate the PROFIBUS/Modbus environment. The following are the system requirements for this exercise:

Hardware Requirements

1. MGate 4101-MB-PBS (PROFIBUS to Modbus gateway)

2. HMS Anybus-S Fieldbus board (PROFIBUS master board)

3. PROFIBUS cable

4. RS232 null modem cable (RJ45 to DB9 female, for MGate 4101-MB-PBS configuration)



Software Requirements

1. Windows XP (32-bit)

2. MGate Manager utility

3. Modbus slave utility 

4. Modbus poll utility

5. NetTool

6. HMS driver for HMS Anybus-s Fieldbus board\

5. Installing the PROFIBUS Master Board

After installing the master board on your PC, we have to configure HMS-Anybus-M PROFIBUS DV-V1 to enable this card to work. In the next section, you can follow the step-by-step instructions for setup. If you are an expert with configuring the master board, please jump to the next section.

A. Install NetTool: 

1. First, double-click the icon to install NetTool.

[image: ]

2. Click ‘Config. Tools’ on this menu.

[image: ]

3. Navigate to ‘Config.Tools\NetTool-PB (Profibus)” and then click the icon to install NetTool

[image: ]

4. Please follow the installation steps to install utility

[image: ]

5. Accept the license and click ‘Next’.

[image: ]

6. Select installation path and permissions.

[image: ]



7. Click ‘Install’ to start the installation process.

[image: ]

8. Click ‘Finish’ to exit the installation process.

[image: ]





B. NetTool Configuration: 

1. After installing NetTool, open the program and click the icon shown below to begin a new configuration.

[image: ]

2. Import the GSD files of the PROFIBUS master and slaves, which are provided by the manufacturers. The GSD file for the MGate 4101-MB-PBS is included with the device.

3. Select ‘ABM-DPV’ and drag it to the right window. An icon will be generated to represent the PROFIBUS Master board.

[image: ]



4. Select ‘MGate PROFIBUS Slave’ and drag it to the right window. An icon will be generated to represent the MGate slave gateway. We will assume that the bus address for the PROFIBUS master is 1 and the bus address for the MGate device is 0.

5. Click the MGate device icon first, then drag the ‘output 1 Byte’ module into the right table.

[image: ]

6. Click the ‘download’ icon to download configurations to the Master board.

[image: ]



Note: on the “Parallel” tab, select “Anybus PCI Transport Provider”, then click OK

[image: D:\mark_wu\Desktop\training slides\MTSC\DC\MGate 4101_MB_PBS_App\new3.bmp]

7. Click the ‘monitor/modify connect’ icon to start communication on the PROFIBUS. However, before you start communicating on the PROFIBUS, You have to configure the MGate device first. In the following section, we will configure the MGate device.

[image: ]


6. Configuring the MGate-4101-MB-PBS 

First, you will need to connect the COM port of PC to the MGate 4101-MB-PBS for configuration through the MGate Manager utility(MGate Manager supports MGate 4101-MB-PBS from ver1.3). Now you can configure the MGate device from the PC, via the serial connection. 

[image: ]

In the diagram below, the flow chart shows the software installation steps to configure the MGate, which consists of 4 steps. QuickLink is used to map Modbus request and create IO modules 

[image: ]



Configuration:

1. Start MGate Manager and detect the target device with the search function. It will search for device(s) on the serial connection.

[image: ]

2. Select the target device and click the configuration button to configure the MGate device.

[image: ]

3. Select the Modbus tab. For this instance, we will set the Modbus mode to RTU Master Mode.

[image: ]

4. Then select the PROFIBUS tab.  By default, the PROFIBUS slave address is set to 0, and since the rotary on the MGate is already set to 00, we don’t need to change the PROFIBUS settings on MGate Manager.

[image: ]

5. To establish communications between the PROFIBUS and Modbus devices, we need to perform IO mapping on the MGate device. There are two ways to perform IO mapping: manually and QuickLink. This application will only demonstrate IO mapping through QuickLink. If you wish to proceed with IO mapping manually, please refer to the MGate user manual.

a) The first step is to configure the Modbus poll utility to function as a Modbus master. Since we need to poll data from the Modbus slave regularly, we will assign a request for the Modbus master as shown in the following picture. Set the data packet length to 8, click Apply first, and then click OK.

[image: ]

b) Then click the QuickLink button to begin.

[image: ]

c) Now click the Start button to initiate QuickLink. The QuickLink process will take a moment to learn the request parameters sent from the Modbus Master (Modbus Polling). After we see that the MGate 4101 has learned the request (for this demonstration, there is only one poll request), you can stop the QuickLink procedure and click Next. 

[image: ]

d) The final step is to check the learned request(s) of the MGate-4101. If everything looks fine, click the Finish button. (you can still modify requests manually, if needed.)

[image: ]



e) Click the OK button to save and apply your new configuration settings to the MGate.

[image: ]



f) Connect your devices according to the topology below.

[image: ]



g) Now the PROFIBUS and Modbus segments are ready to communicate. Communications verification will be demonstrated in the following section.

7. Communication Status Verification

Up to this point, if configuration steps have been done correctly, the MGate device should work properly as a PROFIBUS/Modbus gateway. However, it is a good idea to check to make sure that the MGate device is work properly. Please refer to the following steps to verify communication.

1. On the Anybus NetTool for PROFIBUS utility, make sure the icon of the MGate device is outlined in green. That’s indicates that data transmission on the PROFIBUS side is working properly (please refer the following figure).

2. In order to confirm communication, we can change the data value from the PROFIBUS master to the Modbus slave. Double click the output module (outlined in red).

[image: ]

3. Note that the value is 0x00 before the change.

[image: ]

4. Before we change the value, note that in the Modbus slave utility, the initial value is 0 as well.

[image: ]

5. Change the value to 0x1C. 

[image: ]

6. Now we see that the value has changed to 0x1C on NetTool.

[image: ]

7. The MGate-4101 will poll Modbus slave regularly.



[bookmark: OLE_LINK1]8. Troubleshooting

A. Troubleshooting for MGate 4101-MB-PBS device

“Anybus NetTool for PROFIBUS” (developed by HMS) and “Modbus Slave” can be used to diagnose communication status. If you encounter a problem, here are some suggestions for troubleshooting.

The diagnose function on the MGate Manager can help you determine whether the problem is on the PROFIBUS side or on the Modbus side. For details, please refer to the user manual.

[image: ]

If PROFIBUS side is OK, you will see the following information:

· State = Data Exchange

· Illegal I/O Config = 0

· Restart Data Exchange = 0



[image: ]

On the Modbus segment, there are two sections being displayed; Modbus settings and serial parameters. Under normal operating conditions, you will see the following:

· State = Running

· Valid requests is increasing

· Exception = 0

· Time-out = 0

· CRC/LRC Error = 0

· Invalid Requests = 0

For serial port parameters, you can expect to see the following when everything is working properly:

· Break = 0

· Frame Error = 0

· Parity Error = 0

· Overrun Error = 0

[image: ]	

When the problem is on the PROFIBUS segment, the IO map function on the MGate Manager can help you check if the IO modules match the Modbus requests. For details, please refer to the user manual. The key point is that you need to make sure the IO module corresponds with the settings of PROFIBUS master.

[image: ]

Input internal memory:

[image: ]

Output internal memory:

[image: ]

If the problem is on the Modbus segment, the Monitor function on the MGate Manager can help you to check the communication flow. For details, please refer to user manual.

[image: ]

B. Troubleshooting Communication Failures

[Overview]

The most common issue encountered by users is communication failure. However, the cause of the problem is usually unknown. In the following section, we will learn how to locate the source of the problem.

Here are two troubleshooting examples of communication failure. One for PROFIBUS side, the other is for Modbus side.

i. Communication Failure (PROFIBUS side)

The IO module of the master card is bigger than the IO module of the MGate 4101. In this case, the MGate 4101 will go into diagnose mode and communications are not normal.

[Solution]

First, we used diagnose function to check which side the issue happened. We found some incorrect information on diagnose:

· Illegal I/O Config != 0

· State = Wait Parameterization

[image: ]

We can assume that the problem is on the PROFIBUS side, so we check the IO map. On the IO map, we see that only one IO module was mapped, but two should have been mapped.

[image: ]

After correction, the communication is ok



ii. Communication failure (Modbus side)

The baud rate of the Modbus master utility is 9600, but the baudrate is at 115200 for the MGate 4101.

[Solution]

We use the diagnose function to determine the location of the problem. We can immediately see a problem with these fields:

· Valid Requests = 0

· Time-out != 0

[image: ]

We can assume that the problem is on the Modbus side. We can use the Monitor feature. On monitor traffic, we found MGate doesn’t get response from Modbus Master.

[image: ]

So first we check the Modbus master connection and realize that the baudrate of the master does not correspond with the baudrate of the slave. Adjust the baudrate settings and communications should be back to normal.

9. Reference

1. MGate 4101-MB-PBS user manual

2. MOXA MTSC material for MGate 4101-MB-PBS

3. MOXA MTSC material for MGate 3000

4. HMS Anybus-S Fieldbus Board user manual

5. http://en.wikipedia.org/wiki/Profibus
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