MGate 4101-MB-PBS Modbus Serial-to-
PROFIBUS Slave Gateway User Manual

Version 6.3, December 2023

www.moxa.com/products

© 2023 Moxa Inc. All rights reserved.


https://www.moxa.com/products

MGate 4101-MB-PBS Modbus Serial-to-PROFIBUS Slave Gateway User
Manual

The software described in this manual is furnished under a license agreement and may be used only in accordance
with the terms of that agreement.

Copyright Notice

© 2023 Moxa Inc. All rights reserved.

Trademarks

The MOXA logo is a registered trademark of Moxa Inc.
All other trademarks or registered marks in this manual belong to their respective manufacturers.

Disclaimer

e Information in this document is subject to change without notice and does not represent a commitment
on the part of Moxa.

e Moxa provides this document as is, without warranty of any kind, either expressed or implied, including,
but not limited to, its particular purpose. Moxa reserves the right to make improvements and/or
changes to this manual, or to the products and/or the programs described in this manual, at any time.

e Information provided in this manual is intended to be accurate and reliable. However, Moxa assumes no
responsibility for its use, or for any infringements on the rights of third parties that may result from its
use.

e This product might include unintentional technical or typographical errors. Changes are periodically
made to the information herein to correct such errors, and these changes are incorporated into new
editions of the publication.

Technical Support Contact Information

WwWwWw.moxa.com/support



https://www.moxa.com/support

1.

2,

3.

4.

A.

Table of Contents

00 o ¢ [ T ot oY 4
L T2 = PPN 4
2= 10l = Yo T O 1T L] PP 4
oY [T = L <Y PP 4

L= T T3 - T =« 5
(@] oY a1t a1 T T =01 Y7 =T PP 5
CoNNECLING PROFIBUS DEVICES 1uuittiutitistaueittssassssesesassanessssnesassanessesesansaneanesnneaneanememsnemnseremnemsnmmnesennes 5
CoNNECtiNG MOADUS SEIal DEVICES ...ttt ettt e et e et e et e et e e e e e et e e e e e e e e eaneeanns 5
Connecting to @ Host via Serial Console Cable ...uiuiiiiiiiiiii i e aeeaas 5

= T« LTV T S 6
Power Input @and Relay OUEPUL PiNOULS .iuuitiitiiiiiiii ettt e e e e e e e e e e e e e e e eaenes 6
[ 1 B T [ =) o PP 6
[ 11 g =T =] o o 1= 6
L TN Y] o | T =T L PP 7
1oYW okl oY i o o T U L o ¥ PP 8
1] o 1=Tel 1 o= 1 o] [ PP PPRPP 8
Adjustable Pull High/Low Resistors for the Modbus Port (P1) in RS-485 Mode......cccvoviiiiiiiiiiic i 9
LRSS o T o oo o 9
01 = ] VA7) ol o PP 10

(000 T 43 T« LT =1 o oY 11
INStalliNg The SOftWAE ..t 11
STArtiNg MGatE MaANAG O . vttt e e et a e e 14

Change Language SetliNg . ... i 15
ConNECEiNg £0 The Uit e e 16
(2] o T Yo [or= 1 M Y=L 1 o o HP PP PPTPPN 16
1] oL oL Y o 20 N oY [ [ == 16
(©fe] ¥ T=To! ] 0T | T 11 I = o v 16
S1=T=1 e o I PP 17
Modifying the ConfiGUIAtiON ..u.uuieiii e e e e s e s s e s s e s et e e e e e e 18
(@00 oY To U I I T ol 19
Configure MOAbDUS SEELINGS 1. uiuiiiiiir ittt e e s r e e e e et e e e e e es 20
SEE UP PROFIBUS ... e ittt ettt sttt ettt ettt et st e et st e et s et a et s et e e s e e e e s e e e e s e e e e s e enen s e enennen 21
(O =T 01 T =1 L o 22
S | I 17 =T 0 o T 28
L LU0l 29
LS T T 30
(oY= Tl B 1] - 1 | o PP PTPPN 32
MONITOrNG MOADUS ACHIVITY 1uuveieieitii ettt a e e s e s s e e e nenens 33
[ 1= o L0 F ] 36
(870 To | or=Ta {1 o I T o 0 11T = N 38
0 0T 0T T o oY o 39
(@5 T T @ T« [U T o= o[ o 43

L0 LT ol Qe T4 '« LTT o= X o T T 45
TYPICAl AP P CAEIONS . 1 ati it 45
(@ U Tol Q@] g1 o 1U ] ar= L0} g 3 =T o1 46
PROFIBUS OV VIBW ... tititit ettt et et ettt et et ettt ettt e e et ettt e e et e e et ea et sa e e ta s e sa e e sa e e ea e nsa e e e e e ane e anennanenes 47
17 ToT e Lo U= O 0= YT 47

Diagnose Packet FOIMIAt .. uuiuiiiiiiii e 49



1. Introduction

Welcome to the MGate 4101-MB-PBS line of Modbus to PROFIBUS gateways. All models feature easy
protocol conversion from Modbus to PROFIBUS, and RS-232/422/485 ports for Modbus communication.

Overview

The MGate 4101-MB-PBS is a line of protocol gateways that provide users with the following features:

Protocol conversion between Modbus and PROFIBUS

MGate 4101-MB-PBS Series products can connect Modbus devices and PROFIBUS devices to provide PLCs
(ex. Siemens S400, S300) with remote maintenance capability.

Windows utilities for easy setup and traffic monitoring

A Windows utility is provided to make configuration and operation of the MGate 4101-MB-PBS as easy as
possible. The utility uses a serial console port to connect MGate 4101-MB-PBS unit. Besides, Wizard
functions can help you finish configuration in only several minutes by automatic commands detection and
automatic memory mapping.

Package Checklist

All models of the MGate 4101-MB-PBS Series are shipped with the following items:

Standard Accessories:

¢ 1 MGate 4101-MB-PBS Modbus Serial-to-PROFIBUS Slave Gateway.
e  Quick Installation Guide (printed).

e Warranty card.

e RJ45 to DB9 cable (for console use)

Optional Accessories:
¢ WK-36-02: Wall mounting kit
¢ Mini DB9F-to-TB Adapter: DB9 female to terminal block adapter

/7  NOTE

Notify your sales representative if any of the above items is missing or damaged.

Product Features

¢ Automatic Windows configuration utility

e Redundant dual DC power inputs

e Enhanced surge protection for serial and power

e 2 kV isolation for serial signals (-I model only)

e PROFIBUS connector to connect the gateway to the field bus
e Power-off warning by relay output

e Software-selectable RS-232/422/485 communication
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2. Getting Started

Connecting Power

The unit can be powered using the AC adapter or by connecting a power source to the terminal block,
depending on the model. The following instructions are for the AC adapter:

1. Plug the connector of the power adapter into the DC-IN jack on the back of the unit.
2. Plug the power adapter into an electrical outlet.

Follow these instructions to connect a power source to the terminal block:

1. Loosen or remove the screws on the terminal block.
2. Connect the 12-48 VDC power line to the terminal block.
3. Tighten the connections using the screws on the terminal block.

Note that the unit does not have an on/off switch. It automatically turns on when it receives power. The
PWR LED on the top panel will glow to indicate that the unit is receiving power. For power terminal block pin
assignments, please refer to the hardware reference chapter for your model.

Connecting PROFIBUS Devices

The unit’s PROFIBUS port(s) are on the front panel. Use a PROFIBUS cable to directly connect the unit to a
PROFIBUS PLC or other PROFIBUS master.

For the PROFIBUS port pin assignments, please refer to Chapter 3. This information can then be used to
construct your own PROFIBUS cable.

Connecting Modbus Serial Devices

The unit’s Modbus port(s) are on the front panel. Use a Modbus cable to directly connect the unit to a
Modbus RTU/ASCII device.

For the Modbus port pin assignments, please refer to Chapter 3. This information can then be used to
construct your own Modbus cable.

Connecting to a Host via Serial Console Cable

A RS-232 serial console port is on the unit’s front panel. This port is used for console configuration via a
CBL-RJ45-F9-150 RJ-45-to-DB9 cable.

For normal operation, use a standard straight-through RS-232 serial cable to connect the unit to your COM

port. You connect the unit directly to a PC. Besides, use a serial cable to connect the unit to your PC’s serial
connector.

The Tx/Rx LED of the console port will light up to indicate serial connection status when data is
communicated with each other.
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3. Hardware

Coooooooo

g

Power Input and Relay Output Pinouts

J_ V2+ V2- | T | V1+ V1-
Shielded DC Power DC Power N.O Common N.C DC Power DC Power
Ground Input 2 Input 2 T o Input 1 Input 1

LED Color Function
Green Power is on.
PWR1
Off Power is off.
Green Power is on.
PWR2 Off Power is off.
Green Gateway is operational.
Ready Red Gateway has wrong settings.
Off Power is off or fault condition exists.
Green Serial device is transmitting data.
P1 Tx/Rx - — —
: Orange Serial device is receiving data.
(Modbus Serial) - - -
Off No data is flowing to or from the serial port.
Green Steady: Data is exchanging
P2 Status Red Steady: Baudrate automatically identified. Wrong slave address or
(PROFIBUS) CHK_PRM, or CHK_CFG will remain steady red
Off PROFIBUS offline
unit = mm (inch)
— l = (556606001 .
[MD)U\ @ o
+ (O o
w1 2 O max
F:g _" e o °
e [ ! .
5 H cid
wlal B [:] 3|
. al 9 °
IE=! 4 ) 2 9 | 17 o
R L= j ‘
|- o2 [ o ©
2l
Rotary switches ] ® o
PROFIBUS port 4.3 (0.17H ! e
; 105.04 (4.14) 36 (1.42)
Reset to default button Modbus serial port ki,
Serial console 113.84 (4.48)
Dual power inputs and relay output LED indicators DIN-rail
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Pin Assignments
Modbus P1 Pin Assignment

The MGate 4101-MB-PBS Series uses DB9 (male) serial port to connect to Modbus devices.
1234 5

RS-422/

Pin RS-232 RS-485 (4W)

RS-485 (2W)

1 DCD TxD-(A) -

2 RXD TxD+(B) -

3 TXD RxD+(B) Data-+(B)
4 DTR RxD-(A) Data-(A)
5 GND GND GND
6 DSR - -

7 RTS - -

8 CTS - -

9 - - —

PROFIBUS P2 Pin Assignment

The MGate 4101-MB-PBS Series uses DB9 (female) serial port to connect to PROFIBUS devices.

5432 1
|1

1 |N.C. | 1|
N.C.
PROFIBUS D+ O O
RTS

Signal common 1T 11
5V 9876
N.C.
PROFIBUS D-
N.C.

O o NOU DA WN

Console (RS-232) Pin Assignment

The MGate 4101-MB-PBS Series uses RJ45 serial port to connect to PC to configure device.

DTR
RTS
GND
TXD
RXD
DCD
CTS
DTR

O NOUV|hWN -
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Mounting the Unit

The unit can be mounted on the wall or on a DIN-rail. The MGate 4101-MB-PBS/41011-MB-PBS Series is
designed to be attached to a DIN-rail or mounted on a wall. For DIN-rail mounting, push down the spring
and properly attach it to the DIN-rail until it “snaps” into place. For wall mounting, install the wall mount kit
(optional) first, and then screw the device onto the wall. The following figure illustrates the two mounting

options:
Wall-Mount Installation DIN-Rail Installation
2. @
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@ 1: Push d h i
@7 Step 2: Screw onto wall Step 1: Push down the spring

Step 2: Click onto DIN rail
Step 1: Install wall-mount kit P I !

Specifications

7/  NOTE

The latest specifications for Moxa's products can be found at https://www.moxa.com.
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Adjustable Pull High/Low Resistors for the
Modbus Port (P1) in RS-485 Mode
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1 2 3
Sw Pull High Pull Low Terminator
ON 1 KQ 1 KQ 120 Q
Default OFF 150 KQ 150 KQ -

In some critical environments, you may need to add termination resistors to prevent the reflection of serial
signals. When using termination resistors, it is important to set the pull high/low resistors correctly so that
the electrical signal is not corrupted. The MGate uses jumper settings or DIP switches to set the pull
high/low resistor values for each serial port.

To set the pull high/low resistors to 150 KQ, make sure that the two jumpers assigned to the serial
port are not shorted by jumper caps. This is the default setting.

To set the pull high/low resistors to 1 KQ, make sure that the two jumpers assigned to the serial port
are shorted by jumper caps.

A

ATTENTION

Do not use the 1 KQ setting on the MGate when using the RS-232 interface. Doing so will degrade the RS-
232 signals and shorten the maximum allowed communication distance.

Reset Button

Reset Button
™

S REES 5 m

i ﬁ|{j DY EEELEEL s

L seauppry |

3] LEJ L3]
2 & a

To reset the MGate to the factory default settings, hold down the reset button for about 5 seconds. The
MGate will restart and be reset to factory default settings.
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Rotary Switch

r Address 1

§

o

g

o

x10

Before communication, you must assign a slave ID to the PROFIBUS slave. If you would like to assign an

x1

address between 0 to 99, you need to change the rotary switch to the desired address. If you would like to

assign an address which is over 99, you must set it in the MGate utility.
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4. Configuration

Installing the Software

The following instructions explain how to install MGate Manager, a utility for configuring and monitoring
MGate 4101-MB-PBS units over the network.

1. Please download the MGate Manager software from Moxa's website at http://www.moxa.com. Then,
locate and run the following setup program to begin the installation process:
MGM_Setup_[Version]_Build_[DateTime].exe
(The latest version could have the following format: MGM_Setup_Verx.x.x_Build_xxxxxxxx.exe.)

2. You will be greeted by the Welcome window. Click Next to continue.
{5 Setup - MGate Manager Elﬂ |@

Welcome to the MGate Manager
Setup Wizard
This will install MG3ake Manager 1.5 on your compker,

It is recommended that vou close all okher applications before
conkinuing.

Click. Mext ko conkinue, ar Cancel ko exit Setup,

m&xt} | [ Cancel

MGate 4101-MB-PBS Modbus Serial-to-PROFIBUS Slave Gateway User Manual
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3. When the Select Destination Location window appears, click Next to continue. You may change the
destination directory by first clicking on Browse.

i'..;..EL Setnp - MGate Manager

Select Destination Location ﬁ
where should MGake Manager be installedy =l

J Setup will inskall Miate Manager into the Following Folder.

Tao cantinue, click Mesxt, IF yvau would like to select a different Falder, click Browse.

| _:\Program FilesiMoxalMGate Manager | [ Browse. .,

Ak leask 0,9 ME of Free disk space is required.

< Back ” Mext = ] [ Cancel

4. When the Select Additional Tasks window appears, click Next to continue. You may select Create a
desktop icon if you would like a shortcut to MGate Manager on your desktop.

fig Setnp - MGate Manager

Select Additional Tasks ﬁ l
wehich additional tasks should be performed? -l |
(=
Select the additional tasks wou would like Setup to perform while installing Maate
Manager, then click Mext.
additional icons ;
i“reate a desktop icon
< Back ” Mext = l [ Cancel
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5.

6.

Click Next to start copying the software files.

fig Setnp - MGate Manager

Ready to Install ﬁ l
Setup is now ready ko begin installing MGake Manager on your compuker, .rl;ﬂ
(=
Click Install ko continue wikth the installation, or click Back, if wou wank ko review or
change anw settings.
Destination location:
Z:\Program Filesi\MoxalMGate Manager
Additional tasks:
Additional icons ;
Create a deskkop icon
< Back ]l Install | [ Cancel ]

A progress bar will appear. The procedure should take only a few seconds to complete.

i'.:.EL Setup - MGate Manager

Installing ~ l
Flease wait while Setup installs MEate Manager on your computer, =l |

Extracting files. ..
CWINDOW S svstem32 driver simagdry svs

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllllllllllllllllllllld
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7. A message will indicate that MGate Manager is successfully installed. You may choose to run it
immediately by selecting Launch MGate Manager.

i'nEL Setnp - MGate Manager E“E| |X|

Completing the MGate Manager
Setup Wizard

Setup has finished installing Mizate Manager on wour
computer, The application may be launched by selecting the
installed icons.

Click. Finish b0 exit Setup,

1 aunch Mizate Manager!

Starting MGate Manager

MGate Manager is a Windows-based utility that is used to configure the MGate 4101-MB-PBS.

Before running MGate Manager, make sure that the MGate 4101-MB-PBS is connected to your PC. Please
refer to Chapter 2 for more details.

You may open MGate Manager from the Windows Start menu by clicking Start > Programs > MGate
Manager > MGate Manager. The MGate Manager window should appear as shown below.

'y :

ﬁ ilpis @ St Program Aocess and Defsls

P ol W Windoss Cobahong

JJ B windows Lndate

L]

H Tt Corrphidien ) Acosnnori !
0] Games '

““ e M Retbe L

B Inbarrat Explorer

E-, scagie Chrcire wl N

M Outinok Express
Wirkoves Mocka Plan
0 Remcbe Assistance

e
J;i e Medssrion @) windowws Madia Plays

- R vt Mpseeger

.é,-l: Tens Wirshmes i {:‘; We'rudoers Movae Muaker

: ] Googht Chrome ) Maate Muraose

£ PComm Lbe Verl.5 15 rarat ol MGshe Hanage

i I"-' Bt n Mansger st o, bk
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Change Language Setting

If you wish to run MGate Manager in a different language, you may click Language to change the language
setting. A dialog box showing the available languages should appear, as shown below.

L-angnage r5_<|

Chinese_Simplified. Ing
Chinese Traditional. Ins
English.lng

French.Ing

aGerman.Ing
lapanese.Ing
kKorean.ng

Palish.|na b/

Default Language ] I K l [ Cancel ]

When you click OK, MGate Manager will immediately reflect on your chosen language.

& MGate Manager

[ Mo, Mame Iodel MAC Address IPfCOm Skatus Firmware Yersion

Device Identification Device Function

Search

l Load Monitor Log l | ProCON Mapping

Language l G50 Management I l Off-Line Configuration

After changing to a different language, you find that all strings on MGate Manager are replaced in your
chosen language. For example, the above picture is shown in English. However, no matter what language
you choose, it won't change the label on the language button.

/\  ATTENTION

Set your MGate Manager to “"Default Language” before contacting Moxa Technical Support.

With support for multiple languages, MGate Manager is more user-friendly and accessible. However, if you
need assistance from Moxa Technical Support, please change the language to “Default Language”. This will

prevent any misunderstandings or confusion about MGate Manager menu items and commands as our
engineers assist you.

The default language is English and will only be active for the current MGate Manager session. When you
open MGate Manager again, the language will revert to your original setting.
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Connecting to the Unit

Prior to configuration, MGate Manager must be connected to its unit. There are three methods to establish
connection. Broadcast Search locates the MGate Series on the LAN. Search by IP attempts to connect to a
specific unit by IP address, which is useful if the unit is located outside the LAN or can only be accessed by
going through a router. Connect through COM port tries to connect to a separate unit via a RS-232 serial
COM port.

Broadcast Search

Broadcast Search is used for MGate Ethernet Gateways, such as the MGate MB3000 and MGate EIP3000
Series, which are discovered via Ethernet by using broadcast IP. In addition, whenever you add an MGate
4101-MB-PBS via serial console, MGate Manager will automatically record the COM port(s) for the broadcast
to search as well. Note that restarting MGate Manager will erase the COM port(s) record.

Specify by IP Address

Specify by IP Address is used for MGate Ethernet Gateways, such as the MGate MB3000 and MGate
EIP3000 Series, which are discovered via Ethernet by using a specific IP address. Click Specify by IP
Address if you know the IP address of the unit and wish to connect to it directly.

A

ATTENTION

If Search by IP Address fails to locate the MGate MB3000 or MGate EIP3000 Series, the IP address that
you entered might be incorrect. Try doing the search again and re-entering the IP address carefully.

Another possibility is that the MGate MB3000 or MGate EIP3000 Series is on the same LAN as your PC, but
on a different subnet. In this case, you can modify your PC’s IP address and or netmask so that it is on the
same subnet as the MGate MB3000 or MGate EIP3000 Series. After your PC and the MGate MB3000 or
MGate EIP3000 Series are on the same subnet, MGate Manager should be able to find the unit.

Connect through COM Port

Connect through COM Port is used for MGate PROFIBUS Gateways, such as the MGate 4101-MB-PBS
Series, which are discovered via RS-232 serial COM Port. Click Connect through COM Port if you know the
COM port number of the unit.
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Search

Click Search to search the serial console for the MGate 4101-MB-PBS units.

& MGate Manager

Mo, MName Iodel MAC Address IPCOM Skatus Firmware Yersion
Dievice Identification Device Function
Cal l Load Monitor Log l [ ProCoM Mapping Imnpork
Locate Load Default Diagnose Upgrade Firmware: Expotk
l G350 Management I l Off-Line Configuration

A dialog box will appear. Click Connect through COM Port and choose which COM port is used to connect
to MGate 4101-MB-PBS.

Search [$_<|

) Broadcast Search

() Specify TP Serach

(%) Connect through COM Port

[ 04 l [ Cancel
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& MGate Manager

Mo, Name Model MAC Address IPjCOoM Status Firmware Version
01 MG4101_66 MGate 4101-MB-PES MNfA COM58 Ver,1.3 Build 14031018
Device Identification Device Function

Configuratior l Load Monitor Log l l ProCOM Mapping

[ GSD Management I l Off-Line Configuration

Modifying the Configuration

Once your unit is displayed in MGate Manager, select it by clicking on it. The Configuration button will
become available. Click Configuration to open the configuration window.

2 MGate Manager

Mo, Name Model MAC Address IPjCOoM Status Firmware Version
MGA101 66 MGate 4101 MB-PBS WA JcoMss | |Ver.i3Buld 14031018
Device Identification Device Function
[ Load Default I [ Diagnose l l Upgrade Firmware [ Export l
[ GSD Management I l Off-Line Configuration Exit
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Configure Device

In first page, you can change device name and select a password to protect the unit from unauthorized
access.

Configuration [?l

Cancel

Device iModbus || PROFIBUS | 10 Mapping |

Mame |MG41EII_3 |

Passward
Confirm Password

. . You can enter a name to help you identify the unit, such as
Name (an alphanumeric string) Py 4 !

the location, function, etc.

You can set a password to prevent unauthorized users
from configuring the unit. The password will be required
Password (an alphanumeric string) |when anyone attempts to configure the unit over the
network. Modbus operation is not affected by the
password.

Confirm password (an alphanumeric string) |Re-type the password again for confirmation.

/\  ATTENTION

To erase an existing password, leave both the New Password and Confirm Password text input boxes
blank. The password will be erased when you click OK in the bottom right corner.
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Configure Modbus

Settings

The Serial tab is where Modbus serial port’s communication parameters are configured. You can configure

Baud Rate, Parity, Stop Bit, Flow Control, FIFO, and Interface Mode.

w0

Device Modbus PROFIBUS 1/O Mapping

Mode Serial Port Protocol
| (ORTU Slave Mode Baudrate 115200 v| Saved 1
(®) RTU Master Mode Parity Even ~ | Response Time-out
| e
(O AsCII Slave Mode Data bits 8 Max. Retry @
Stop bit v
(O ASCII Master Mode top bi 1 Modbus Register
Flow Control None o Start Address
FIFO Enable ~
Interface RS232 at
Mode Description
RTU Master Modbus RTU server(s)/slave(s) will be connected to the serial port
RTU Slave A Modbus RTU client/master will be connected to the serial port
ASCII Master Modbus ASCII server(s)/slave(s) will be connected to the serial port
ASCII Slave A Modbus ASCII client/master will be connected to the serial port
Serial Port Description
Supports standard baudrates (bps):
Baud Rate 50/75/110/134/150/300/600/1200/1800/2400/4800/7200/9600/19200/38400/
57600/115200/230.4k/460.8k/921.6k
Parity None, Odd, Even, Mark, Space
Data Bits 8
Stop Bits 1,2
Flow Control None, DTR/DSR, RTS/CTS
FIFO Enable, Disable
Interface RS-232, RS-422, RS-485 2-wire, RS-485 4-wire
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Protocol Description

Slave ID Slave mode only, Modbus server/slave identification number of the MGate 4101-MB-

PBS
Response Time-out Master mode only, the time client/master will wait for a response after sending a
(ms) request. See detailed description below.

Master mode only, the number of times the client/master will retry the same
Max. Retry

request when response time out.

Slave mode only. Set the Modbus register start address, the default value is 0. A
Modbus Register Start |[warning message will show up in the I/O Mapping if the mapping register address or
Address coil address exceeds 65535. Paging feature also using this parameter to calculate
the register/coil address.

Response Time-out

According to the Modbus standard, the time that it takes for a server/slave device to respond to a request is
defined by the device manufacturer (please refer to Appendix A of MGate MB3000 Series User Manual for
details). Based on this response time, a client/master can be configured to wait a certain amount of time for
a server/slave’s response. If no response is received within the specified time, the client/master will
disregard the request and continue operation. This allows the Modbus system to continue operation even if
a server/slave device is disconnected or faulty.

On the MGate 4101-MB-PBS, the “"Response Time-out” field is used to configure how long the gateway will
wait for a response from a Modbus ASCII or RTU server/slave. Please refer to your device manufacturer’s
documentation to manually set the response time-out.

Set Up PROFIBUS

Every PROFIBUS slave device should be assigned a unique address in the same field. If the address you
would assign is lower than 99, please use the rotary switches (decimal) on the top of device. If the address
you would assign is higher than 99, please set the rotary switches as 99 and Slave Address field will be
enabled for setting the designated address.

Confignration El

Cancel

Slave Address D (Slave address less than 99 could only be set by the rotary switch)

PROFIBUS Description

Before communication, you must assign a slave ID to the PROFIBUS slave, If you
would like to assign an address between 0-99, you need to change the rotary switch
to the desired address. If you would like to assign an address which is over 99, you
must set it in the MGate utility.

If you would like to use a slave address which is over 99, set the rotary switch to
"99” and then use MGate Manager to configure the desired address.

Slave Address

Refer to chapter 3 for instructions on how to set the slave address using a rotary switch.
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IO Mapping Setup

In this page, define all commands that Modbus uses and all I/O modules PROFIBUS slave provides.

Configuration

Cancel

Pagel |:| Paging

Maodbus (Read/Write:0/0 bytes) PROFIBUS Slave (Input/Output: 00 bytes)

|

Mame = Enable  3SID Func Addr | Len Inter Addr | Poll Inte Mame | IjOMod  CID Inker Addr

,( m
Femove Edit Clone Lp Doy Remove Edit Lip

Drown

If you choose MGate 4101-MB-PBS as Modbus Client/Master, designate all Modbus Read or Write requests in

the table on the left.
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Click Add to create each Modbus request.

| Device | Modbus | PROFIBUS | 1O Mapping

QuickLink | |Auto Mapping [raging
Modbus (Read/rite: 00 bykes) PRCFIBUS Slave (Inpukfioutput:0/0 bykes)
Mame | Enable  SID Func  Addr | Len  Inter Addr | Paoll Inte Mame IfOMod  CID Inker Addr
< | .
Femove Edit Clone Up Down Remove | | Edit Up Do

Each Modbus request includes Name, Enable, Modbus slave ID, Function Code, Address, Length, Internal
Address, Poll Interval, Swap, Fault Protection, Fault Timeout. Please refer to datasheets or manuals of
Modbus server/slave devices to fill out these fields.

Modbus Request

Marne

Enable

Slave ID

Function Code

Address

Faulk Proteckion

)

| Cyelic v|  Length 10 |
| 1 | Internal Address | 0 |
|03:Read holding registers v | Pall Interval {ms) | 1000 |
0 | Swap Mone v |

Faulk Timeout {ms) | |

[ Ok H Cancel ]

Parameter Description

Name Enter a name to help identify the command, such as the location, function, etc.
The Enable for the transaction:
Disable: The transaction is never sent

Enable Cyclic: The transaction is sent cyclically at the interval specified in the “Poll Interval”
parameter.
Data change: The data area is polled for changes at the time interval defined by Poll
Interval. A transaction is issued when a change in data is detected.
The Modbus slave id that this server/slave module will accept.

Slave ID 0: Broadcasting

1-255: Device specific
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Parameter Description

When a message is sent from a Client to a Server device the function code field tells
the server what kind of action to perform.

We support the following function code by far:

01: Read coils

02: Read discrete inputs

Function Code 03: Read holding registers

04: Read input register

05: Write single coil

06: Write single register

15: Write multiple coils

16: Write multiple registers

Address Station Address. The range is from 0 to 65535

Specifying the quantities to read or write.

The range for coil is from 1 to 1952, and for register from 1 to 122.

This parameter specifies the location of the trigger byte in internal memory. The
range is from 0 to 243.

Polling interval in millisecond, since the module sends all requests in turns, the
Poll Interval (ms) actual polling interval also depends on the number of requests in the queue and
their parameters. The range is from 10 to 1200000.

Data Byte Swapping

None: Don't need to swap

Byte: 0x0A, 0x0B, 0x0C, 0xOD becomes 0x0D, 0x0C, 0x0B, 0x0A.

Word: 0x0A, 0x0B, 0x0C, 0x0D becomes 0x0C, 0x0D, 0x0A, 0x0B.

ByteWord: 0x0A, 0x0B, 0x0C, 0xO0D becomes 0x0D, 0x0C, 0x0B, Ox0A.

There are two phases in changing ByteWord

1). Ox0A, 0x0B, 0x0C, 0x0D becomes 0x0B, 0x0A, 0x0D, 0x0C.

2). 0x0B, 0x0A, 0x0D, 0x0C becomes 0x0D, 0x0C, 0x0B, Ox0A.

For the Modbus RTU master mode, the opposite side refers to the PROFIBUS side.
The Modbus write command is sent from the PROFIBUS. Once the PROFIBUS
connection fails, the gateway will not be able to receive the PROFIBUS command,
Fault Protection but the gateway will continuously send Modbus write commands to the Modbus RTU
server/slave device. To avoid problems when the PROFIBUS side fails, the MGate
4101 can be configured to react in one of three ways: keep latest data, clear data to
zero, and user-defined value.

Defines the communication timeout for the PROFIBUS side. The range is from 0 to
65535 ms. (the default setting is 60000 ms.)

Length

Internal Address

Swap

Fault Timeout

Fault Protection

The Fault Protection function sends a predefined setting to field devices to prevent incorrect actions when an
upstream connection is lost. You can configure the criteria used to determine what to do when the write
command is no longer received from the PROFIBUS side. For example, when a PROFIBUS cable comes loose
accidentally, the most up-to-date write command from the PROFIBUS side will not be received by the
gateway. Hence, the Modbus client/master will continuously send Modbus write commands to the
server/slave device, which is now out-of-date, creating an inconsistency between the PROFIBUS and
Modbus sides. To avoid this problem, the MGate 4101 supports options to determine which actions should
be taken when the PROFIBUS side is disconnected from the gateway.

Options Description

Keep latest data The gateway will write the same data to the server/slave device.
Clear data to zero The gateway will write zero values to the server/slave device.
User-defined value A user-defined value will be written to the server/slave device.
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After adding a command, you find out that many similar commands with different slave IDs need to be
configured. You can choose (Ctrl + click-left) desired commands and press Clone to duplicate commands.

Modbus (Read/'rite: 1212 bykes)
Mame Enable  SID Func  Addr Len  Inter Addr Pall

Commandt | Cydic ]1 |3 Jo 12 o |00
| Cyclic 1]

O :|r||:|._
Command3  Cwelic 1 & 0 1 40000 100

Then, a dialog box that is used to set the desired Slave ID will appear. The Slave ID range could be set and
then click OK to produce commands.

|

Clone Modbus Request

Slave 1D |2 ||:ex: 1,3,5-11)

[ Ok H Cancel ]

Modbus (Read/Write: 242 bytes)

Mame Enable  SID Func  Addr Len  Inker Addr Pall

Commandl  Cwclic 1 3
CnmmandE C*;.-'u:lu: 1 3
]

2

[l d
Cnmmandl Cyclic 2 0 z 1z 100
Command2 Cwclic 2 3 z 4 16 100

£ |

Remove Edit Clone Ip Cioin

|1

After all Modbus requests finish, all the data collected from Modbus should be mapped to PROFIBUS I/0
modules for the PROFIBUS Master to use.
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Click Add to create each PROFIBUS I/O module in the table on the right.

| Device | Modbus | PROFIBUS | 10 Mapping |

CouickLink Auto Mapping [Paging

Modbus (ReadWrite: 12/2 bytes) PROFIBUS Slave (Inputfioukput; 0f0 bytes)
E = Enable  SID Func  Addr  Len Imker &...  Poll Mame IO Mod  CID Inker Addr
Commandl  Cwclic 1 3 a0 z 0 1000

Command2  Cwclic 1 3 z 4 4 1000

Command3  Cyclic 1 3 10 1 40000 1000

S
Remove Edit Clone Up Dicisr Remove | | Edit Up Dicisir

Then, a dialog which is used to set up the I0 module will appear. Please adjust the parameters that
correspond with the Modbus requests you set before. Click OK to record this IO module.

PROFIBUS 10 Module b__<|
Narme | |
10 Type | Input v|
Data Type | wiord v

Drata Length | 1 |

[ Ok l[ Cancel ]

Parameter Description

Name Enter a name to help identify the module, such as the location, function, etc.
Input: Used to map into input memory

1/0 Type Output: Used to map into output memory

Data Type The data type for this I0 module

Data Length The data length for this IO module. The range is from 1 to 64.
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Finally, you can see the I0 module you configure before is put into PROFIBUS Slave list.

PRIOFIEUS Slave (Inpuk/Oukbpuk: 1210 bytes)

Mame I/ Mod CID | Inker Addr
iInputl  Inpubif words Ox55 0 {

Follow the steps above; you can map all of the Modbus requests you need into I0 module.

If you would like to check if the I/O map is totally correct, you could click PROFIBUS I/0 module that will
show what Modbus commands are included in the table on the right. After finishing the configuration, MGate
4101-MB-PBS can communicate between the PROFIBUS and Modbus protocols.

Modbus (Read/'Write: 12/2 bykes) PROFIES Slave (Input/Cuktpuk: 12/2 byvtes)

Marne Enable  SID Func  Addr Len | Inker Addr Pall Mame 10 Mod CID  Inter Addr

Commandl  Cywelic 1

Commandz  Cyvclic 1

| W

< | ®

[ add ”Remm-'e” Edit H Up ”Du:uwn]

EIA

NOTE

Each "Name” of the commands must be mapped, that is, the commands in Modbus will correspond with
the I/0 module in PROFIBUS.
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Auto Mapping

Auto Mapping is a useful function that can help you map Modbus commands to PROFIBUS I/O modules
easily. This function is for Modbus master mode only. Typically, users need to spend lots of time in setting
I/0 modules. By using the Auto Mapping function, it will map Modbus commands to PROFIBUS I/O modules
automatically. You can map it in one of three ways: All-in-one, One-to-one, or by Slave ID.

Device | Modbus | PROFIEUS | 10 Mapping

auka Mapping [ |Paging

Modbus (Read/\Write: 240 bytes) PROFIEUS Slave (Inputfoukput:0f0 bytes)
Mame Enable  SID Func Addr | Len | Int... | Pol Inte Mame I/ Mod | CID  Inter Addr

iCommandl  Cwelic 1 3 i z 0 1000
Command2  Cwclic 1 3 z 4 4 1000
Commandl  Cyclic 2 3 1] z 12 1000
Command2 Cwclic 2 3 z 4 16 1000
< X

Click the Auto Mapping function. Then, a dialog box that is used to select the package types will appear.
Please select one of them to map Modbus commands. Click OK to produce PROFIBUS I/O modules.

Auto Mapping

\Warning:

Package Tvpe
(%) all-in-one
{:} One-to-one

(B slave ID

Auka mapping will rearrange Modbus
commands and reset PROFIEUS modules,

%]

CIE

H Zancel ]

Package Type Description

Combine all the Modbus read/write commands to PROFIBUS one input/output

All-in-one .

module respectively.

Combine each Modbus read/write command to PROFIBUS each input/output
One-to-one .

module respectively.
By slave ID Combine Modbus read/write commands by slave ID to PROFIBUS input/output

modules respectively.
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QuickLink

The QuickLink is an innovative function to let you configure more quickly and easily, Typically, most
PROFIBUS users must spend a lot of time to set up Modbus commands in a PROFIBUS application. By using
the QuickLink function, the MGate 4101-MB-PBS will learn Modbus requests automatically to save time in
deployment. However, the function is only enabled in Modbus master mode. (Please refer to the Typical
Application in the Appendix for more details). Start QuickLink by clicking the QuickLink button.

Device | Modbus | PROFIEUS | IO Mapping

Modbus {Readrite:0f0 bytes) PROFIBUS Slave (Input/Output; 000 bytes)
Mame Enable SID | Func Addr Len  Inter Addr  Poll Inte Mame I/OMod  CID Inkter Addr

£ *

It takes some time to learn the Modbus requests. Begin by clicking the Start button, which will change the
status to On Learning. The number of Learned Requests will increase as the MGate 4101-MB-PBS learns
each request. When you are sure all the requests have been learned by the MGate 4101-MB-PBS, click the
Stop button, then click the Next button to continue QuickLink.

7/  NOTE

QuickLink function will work correctly only when all the serial parameter settings are set correctly.

Quick Link x|

After connect MGate to Modbus cable, click [Start] and then [Stop] to learn the Modbus requests.

NRRRERERRR ]
Time: 00:00:10
Item Walue
Status On Learning
Learned Reguests 0
Found Invalid Reque... MNo
Requests Overflow Mo

Cancel
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The interface of the next dialogue box is divided into two sections. The upper section is labeled Modbus and
will display the details of the Modbus requests which have been learned by the MGate 4101-MB-PBS. The
lower section is labeled PROFIBUS Slave and will display the I/O module. Moreover, based on these learned

requests, the I/O module blocks are allocated intelligently by MGate Manager. To complete the process,

click the Finish button to make the settings work.

Quick Link
Recommanded I0 settings for Modbus and PROFIBLS,
Modbus (Readiwrite: 1/0 bykes)
1D Enable Slave ID Function = Address  Length | Internal Address | Poll Inkerval  Swap
01> Cyclic 1 1 u] 1 u] 1000 Mone
PROFIBUS Slave (Inpuk/Cukput: 110 bytes)[Paging: Disable]
1D IO Module Configuration D Internal Address
[01] Input:l byte 0x10 a0
< Back. ” Finish ] [ Cancel

Paging

Gateway internal memory is divided into two blocks. The input memory address starts from 0x00000, and
the out memory starts from 0x40000. The following picture shows the memory structure. Each page

contains 244 bytes.

Gateway Internal Memory

Input Data Block
(244 bytes)

PROFIBUS

D

<>

)

Output Data Block
(244 bytes)

I

MODBUS
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Input refers to the dataflow from the Modbus device to the PROFIBUS master. It means the gateway will
read the Modbus device’s data and store in its input memory area. And the PROFIBUS master will read
these Modbus data stored at the gateway’s input memory. Users can choose an internal memory address
between 0 to 224.

Output refers to the dataflow from the PROFIBUS master to the Modbus devices. The PROFIBUS data that
are being written to the Modbus device will be stored at the gateway’s output memory area, and then the
Modbus device will write those data stored at the gateway’s output memory area. Users can choose the
internal memory address between 40000 to 40242.

Configuration

X
o] 4

Device || Modhus | PROFIELIS | 12 Mapping

[ QuickLink H.ﬁ.utu Mapping] Pagel [CIPaging
Maodbus (Readrite:24)/0 bytes) PROFIBLS Slave (InpukfOutput: 2410 bykes)
Mame Enable SID | Func | Addr  Len  Inkter Addr Poll Mame  IjQ Mod CID Inker Addr
Commandl  Cwelic 1 3 a 2 z oo | SI0 1 Inputi6owords  0x55 0
Commandz  Cyclic 1 3 z 4 & 100 | SIDZ2  Input:é words 0Ox55 12
Commandl  Cyclic 2 3 1] z 14 100
Commandz  Cwclic 2 3 z 4 13 100
< J *

If you want to exchange data over 244 bytes, you can select the Paging checkbox to enable the page
function, so the utility will insert two I/O word modules into the starting location of the input/output
memory bank for separate page functionality. Basically, because one I/O module supports 244 bytes only,
the paging function can be used to break through this limit. The maximum of input/output memory size is
up to 7744 bytes respectively.
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The output I/O module, which is called P1, is used to change the page number to the specified one. The first
byte of module P1 attempts to switch input page number, and the second byte attempts to change output
page number. In addition, the input I/O module, which is called P2, is used to read the current page

number. The first byte of module P2 indicates input page number and the second one designates output
page number. You can’t modify these two I/O modules.

C— o

PRIOFIBUS Slawve (Inpuk/Oukpuk:26)2 bytes)

Mame I/ Mod CID | Inker Addr
Cutpuk: 1 word Qa0

min AOF
SI01 Inpuk:6 words  Ox55 2
SID 2 Impukid words  OxG5 14

Remove Edit p Lot

Load Default

If for some reason you would like to clear all the settings of the unit, the Load Default button will reset the
unit to its initial factory default values.

2 MGate Manager

Ma. MName Model MAC Address IP/COM Status Firmware Version
MG4101 66 MGate 401MB-PBS IN/A__Jcomss | |Verdi3Buld 14031018
Device Identification Dievice Function
Load Default [ Diagnose l l Upgrade Firmware [ Export l
l GSD Management ] l Off-line Configuration

Click Load Default and review the confirmation message.
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If you are sure you would like to reset the configuration to the factory default, click the OK button. If not,
click Cancel.

This action would reset configuration ko Fackory defaulk, Do you
skill wank to continue?

K, i [ Cancel

After MGate Manager resets completely, it will automatically execute a Broadcast Search for all MGate units
on the LAN and the recording COM port. Your MGate should reappear in the list of units.

A

ATTENTION

Load Default will completely reset the configuration of the unit, and all the parameters you have saved
will be discarded. Do not use this function unless you are sure you want to completely reset your unit.

Monitoring Modbus Activity

For troubleshooting or management purposes, you can monitor the data passing through any MGate 4101-
MB-PBS on the Modbus side. Data events will be logged as they pass through the gateway. Rather than
simply echoing the data, MGate Manager presents the data in an intelligent, easily understood format, with
clearly designated fields including source, type, destination, contents, and more. Events can be filtered in
different ways, and the complete log can be saved to a file for later analysis.

Traffic Monitor

Mo, Time Src. & Dst, Type Slave ID Function Cade Data Comment ’_‘
1 0.000 Portl <- RTURequest 1 1 010101000001 FOCa Read coils
2 0.005 Partl-= RTUResp... 1 1 010101005188 Read coils
3 1.000 Portl<- RTURequest 1 1 010101000001 FCCA Read coils
4 1.005 Port1-= RTUResp... 1 1 010101005188 Read coils
s 2.000 Partl <- RTURequest 1 1 010101000001 FO CA Read coils
3] 2,005 Portl-= RTUResp... 1 1 0101010051 &5 Read coils
7 3.000 Portl <- RTURequest 1 1 010101000001 FOCa Read coils
g 3.005 Partl-= RTUResp... 1 1 010101005188 Read coils
9 <.000 Portl<- RTURequest 1 1 010101000001 FCCA Read coils
1o 4.005 Port1-= RTUResp... 1 1 010101005188 Read coils —
11 5.000 Partl <- RTURequest 1 1 010101000001 FO CA Read coils
12 5.005 Portl-= RTUResp... 1 1 0101010051 &5 Read coils
13 6,000 Portl <- RTURequest 1 1 010101000001 FOCa Read coils
14 6,005 Partl-= RTUResp... 1 1 010101005188 Read coils
15 7.000 Partl<- RTURequest 1 1 010101000001 FDCA Read coils
16 7.005 Port1-= RTUResp... 1 1 010101005188 Read coils
17 8.000 Partl <- RTURequest 1 1 010101000001 FO CA Read coils
15 8.005 Partl-= RTUResp... 1 1 0101010051 &8 Read coils
19 9.000 Portl <- RTURequest 1 1 010101000001 FOCa Read coils
20 9.005 Partl-= RTUResp... 1 1 010101005188 Read coils
Z1 10,000 Partl<- RTURequest 1 1 010101000001 FDCA Read coils
22 10,005 Port1-= RTUResp... 1 1 010101005188 Read coils
23 11.000 Partl <- RTURequest 1 1 010101000001 FO CA Read coils
24 11.005 Partl-= RTUResp... 1 1 0101010051 &8 Read coils
25 12,000 Portl <- RTURequest 1 1 010101000001 FOCa Read coils
26 12.005 Partl-= RTUResp... 1 1 010101005188 Read coils 1~
< |
] (o
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Open Traffic Monitor Window

Select the unit that you wish to monitor and click Monitor to open the Traffic Monitor window.

2 MGate Manager

Mao. MName Model MAC Address IPfCOM Status Firmware Version
MG4101 66 MGate 410 1-MB-FBS COM53 | [Ver.1.3Buid 14031018

Device Identification

Device Function

l

[ Load Default ] [ Diagnose l [ Upgrade Firmware [ Export
[ GSD Management ] [ Off-Line Configuration Exit

In the Traffic Monitor window, click Start to begin live monitoring of the data passing through the selected
MGate 4101-MB-PBS unit.

Traffic Monitor

Skop

Clear

=N Tirne Src, & Dst,

Type

Slave 1T

Function Cods

Data

Comment
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To stop capturing the log, press the Stop button.

Traffic Monitor

Na. Time
1 0.000
2 0.003
3 1.000
4 1.005
S 2,000
5] 2,003
7 3.000
g 3,005
9 4,000
10 4,003
11 5.000
1z 5.005
13 6.000
14 6,005
15 F.oo0
16 7.005
17 8.000
15 8.005
19 9.000
20 9.005
21 10.000
22 10,005
23 11,000
24 11.005
25 12,000
26 12,005
%

Src, & Dst.
Portl -
Portl-=
Portl<-
Portl-=
Portl -
Portl-=
Partl -
Portl-=
Portl <-
Portl-=
Partl -
Portl-=
Portl <-
Portl-=
Partl -
Portl-=
Portl <-
Portl-=
Partl -
Portl-=
Portl <-
Portl-=
Portl<-
Portl-=
Portl<-
Portl-=

Type

RTU Request
RTUResp...
RTU Request
RTUResp...
RTU Request
RTUResp...
RTL Request
RTUResp...
RTU Request
RTUResp...
RTL Request
RTUResp...
RTU Request
RTU Resp...
RTL Request
RTUResp...
RTU Request
RTU Resp...
RTL Request
RTUResp...
RTU Request
RTUResp...
R.TU Request
RTUResp...
RTU Request
RTUResp...

Slave IT

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Function Code

Data

010101000001 FCCA
0101010051 &8
010101000001 F0Ca
0101010051 &85
010101000001 FCCA
0101010051 68
010101000001 FDCA
0101010051 &85
010101000001 FDCA
0101010051 68
010101000001 FDCA
0101010051 &85
010101000001 FDCA
0101010051 88
010101000001 FDCA
0101010051 &85
010101000001 FD CA
0101010051 88
010101000001 FDCA
0101010051 &85
010101000001 FD CA
0101010051 88
010101000001 FCCA
0101010051 &85
010101000001 FDCa
0101010051 88

Comment
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils
Read coils

[

| £

Save Log to File

To save the data log to a file, click Save. You may retrieve a saved log by clicking Load.

Traffic Monitor

Mo, Time: Src. & Dst, Type Slave ID Function Code Data Comment M
1 0.000 Portl <- RTURequest 1 1 010101000001 FDCA Read cails
2 0.005 Portl-= RTUResp... 1 1 010101005168 Read cails
3 1.000 Paortl<- RTURequest 1 1 010101000001 FDCA Read coils
4 1.005 Port1-= RTUResp... 1 1 010101005185 Read coils
5 2.000 Portl <- RTURequest 1 1 010101000001 FDCA Read cails
&) 2.005 Portl-= RTUResp... 1 1 010101005168 Read cails =
7 3.000 Portl<- RTURequest 1 1 010101000001 FDCA Read coils
g 3.005 Port1-= RTUResp... 1 1 010101005185 Read coils
9 4.000 Portl <- RTURequest 1 1 010101000001 FD CA Read cails
10 4.005 Portl-= RTUResp.,.. 1 1 0101010051 68 Read cails
11 5.000 Portl<- RTURequest 1 1 010101000001 FDCA Read coils
1z 5.005 Port1-= RTUResp... 1 1 010101005185 Read cails
13 6.000 Portl <- RTURequest 1 1 010101000001 FD CA Read cails
14 &.005 Portl-= RTUResp.,.. 1 1 0101010051 68 Read cails
15 7.000 Portl<- RTURequest 1 1 010101000001 F0CA Read coils
16 7.005 Port1-= RTUResp... 1 1 010101005185 Read cails
17 §.000 Portl<- RTURequest 1 1 010101000001 FDCa Read coils
13 5.005 Portl-= RTUResp... 1 1 0101010051 68 Read cails
19 9.000 Portl<- RTURequest 1 1 010101000001 F0CA Read coils
20 9.005 Partl-= RTUResp... 1 1 0101010051 68 Read coils
21 10,000 Portl<- RTURequest 1 1 010101000001 FDCa Read coils
22 10,005 Portl-= RTUResp... 1 1 0101010051 68 Read cails
23 11,000 Portl<- RTURequest 1 1 010101000001 F0CA Read cails
24 11.005 Partl-= RTUResp... 1 1 0101010051 68 Read coils
25 12,000 Portl<- RTURequest 1 1 010101000001 FDCa Read coils
26 12.005 Portl-= RTUResp... 1 1 010101005168 Read cails »
< | >
I Load I [ Save l
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Diagnose

Diagnose is a powerful function to identify communications problems and help troubleshoot when setting
up a PROFIBUS and Modbus environment. Select the desired unit from the list in MGate Manager and click
Diagnose to check the communication status.

2 MGate Manager

Mo, Name Model MAC Address IPjCOM Status Firmware Version
MG4101 66 MGate 4101-MBPBS  [M/A  [comss8 [ |Ver.1,3Buid 14031018
Device Identification Device Function

Search l Configuration ] l Monitor l ProCOM Mapping Import

Export

[ Load Default ] Diagnose l Upgrade Firmware

Exit

l G5D Management ] l Off-Line Configuration

The dialog box will show the details of the communication status of Modbus, PROFIBUS, and I/O Data View.
In addition, it contains serial parameters.

Diagnose

Modbus | PROFIBUS | /0 Data View

Category  Item Value
Modbus
State Running
Type RTU Master
Valid Requests 4593
Exception o]
Timeout 102

CRC/RC Error 5
Invalid Requests 0

Serial Port
Port Mumber 1
Interface R5485 2-wire
Settings 19200,Mone, 3,2
T 45270
RX 33728
Break ]
Frame Error 0]
Parity Error 0]

L]

Cwerrun Error
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There are two parts. In Modbus tab, the first part is the information regarding Modbus. These details will
help you analyze the Modbus communication.

State The communication state of Modbus side

Type RTU Slave / RTU Master / ASCII Slave / ASCII Master
Slave ID The Slave ID for Modbus

Valid Requests The number of valid requests

Exception The number of exceptions

Time-out The number of time-outs

CRC/LRC Error The number of CRC/LRC errors

Invalid Requests The number of invalid requests

The second part is the se

Port Number

rial parameters. It includes the serial communication about this serial port

Serial Port Description

The serial port number

Interface The serial interface, RS-232/RS-422/RS-485-2w/RS-485-4w
. The parameter includes baudrate, parity, start bit and stop bit, for example, 19200,
Settings
None, 8, 1
Tx The transmission count
Rx The reception count
Break The number of break signals

The number of frame errors
The number of parity errors
The number of overrun errors

Frame Error
Parity Error
Overrun Error

The PROFIBUS tab has information about the PROFIBUS status

Diagnose
| Modbus | PROFIBUS |10 Data View

Category  Item Value

PROFIBUS
State Data Exchange
Baudrate 1500000 bps
Address 3
Cuput 4bytes
Input 4 bytes
Tlegal IO Config 0
Restart Data Excha... 0

PROFIBUS Description

State The communication state of PROFIBUS side
Baudrate The baudrate of PROFIBUS side

Address The PROFIBUS segment ID

Output The output bytes

Input The input bytes

Illegal I/O Config The number of illegal I/O configurations
Restart Data Exchange The number of restarted data exchanges
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The I/O Data View tab checks all exchanging data in MGate's internal memory. Select PROFIBUS I/0

module/Modbus command to get the correct data.

r

Diagnose

S |

PROFIBUS | 1/O Data Yiew

Madbus PROFIBUS Pagel Page
Name Enable SID Func Addr Len Inter Addr Poll Interval Swap Name I/O Mod CID  Inter Addr
levdic 12 |3 40911 o | 1000 | None Input:iword 0x50 O
Cydic 1 3 3201 1 2 1000 MNone Input: 1 wor Ox50 2
Cydic 1 16 8501 2 40000 1000 MNone Cuput:iword 0x60 40000
Cuput:iword 0x60 40002

Upgrading Firmware

Firmware updates for the MGate 4101-MB-PBS are at www.moxa.com. After you have downloaded the new
firmware onto your PC, you can use MGate Manager to write it onto your MGate 4101-MB-PBS. Select the

desired unit from the list in MGate Manager and click Upgrade Firmware to begin the process.

2 MGate Manager

Mo, Name Model MAC Address IR/COoM Status Firmware Version
MG4101 66 MGate 4101-MB-PBS COM53 | [ Wer.1.3Buid 14031018
Device Identification Device Function
e ][]
[ Load Default ] [ Diagnose l Upgrade Firmware [ Export l
[ GSD Management ] [ Off-Line Configuration Exit
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The dialog boxes will guide you through the process. You will need to browse your PC for the firmware file.
Make sure that it matches your model.

Dpgrade Firmware [‘5_(|
Firmware For 4101-MB-PES{41011-MB-PES 1.
|1B-F‘BS'|,Firmware'l,mg41IZIl_'-.-'er1 1_Build_11112119.ror | B

I Ok I [ Cancel

As the firmware is written to the unit, progress is displayed in the window.

Upgrade Progress

Mo, Model mMaC Address IPfCOM Skatus
01 Mizate 4101-ME-PES {1 COM1 Transmik 40%%

Once the firmware has been successfully written onto the unit, click Exit to close the Upgrade Firmware
window. MGate Manager will automatically execute a Broadcast Search for all MGate units on the LAN and
the recording COM port. Your MGate should reappear in the list of units.

Import/Export

The Import/Export configuration function is a convenient way to apply the same settings to units which are
at different sites. You can export the configuration as a file, and then import that configuration file onto
other units at any time.

The export function saves all the configuration settings and parameters of the MGate 4101-MB-PBS will be
saved in an .INI file format. Furthermore, you also can save a GSD file with all I/O module settings in a .zip
file.
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To begin, click the Export button.

2 MGate Manager

Ma. MName Model MAC Address IPfCOM Status Firmware Version
ME4101 66 MGate 410 1-MB-FBS COM53 | [Ver.1,3Buid 14031018
Device Identification Deevice Function
[ Load Default ] [ Diagnose l l Upgrade Firmware Export
[ GSD Management ] [ Off-Line Configuration Exit

Type in a file name and use the Browse button to set the save file to a specific path. Then, click the OK
button.

Save/Load r>_(|

[+] Configuration |:u:uments and Settings'l,CT'l,Deskl:n:np'l,n:n:nnFigure.ini| [ Browse ]

[w]EsD | CDacuments and Sektings\CTiDeskkopl GSD. 2ip | [ Browse ]

8] 4 ] [ Cancel ]

If you export the configuration/GSD file successfully, a confirmation message will pop up.

MGateManager [X|

L]
\!‘) Export OF

After that, the configuration file will be saved as an .INI file

configure.ini

MGate 4101-MB-PBS Modbus Serial-to-PROFIBUS Slave Gateway User Manual

40



The GSD file will be saved as a .zip file.

The exported GSD file is used for easy configuration when setting PLC. Typically, users waste lots of time in
importing MGate 4101 general GSD files and then set the I/O modules respectively. If we import the
specified GSD coming from MGate 4101, a user just needs to pull the module to the PROFIBUS system.
Then the I/O modules will be set and you can run the communication. It is an easy and efficient way in PLC
configuration.

5 HW Config - (RMATIC 300 Sution [Carh guretion -- Dema] =
O Sinion Edt Imet PLO View Opfiors Windaw Helg alx
Ok 5 N LU =ikl
ET
e | Ara,
L )
o WY RS OF

12 dekbors Pkl Do
5130 Feching Devices

T i@ DPDP Cok Rekasa 2
% ) Conputibe PRCFEILS CF Sz

] 1 o PRIFBLS S

) Hinge /Do Lidies 3 ] Coammert
] Feat 1 ward E. 250

W T =

N T s 1 Wi eE_ter

N gt 1 it e 2t

Once the file is saved, it can be imported into your target unit to duplicate the same settings. Select the
target unit first and click the Import button to import.

2 MGate Manager

Ma. MName Model MAC Address IPfCOM Status Firmware Version
MG3101 66 MGate 4101MB-PBS _IN/A__Jcomss | |Ver.i3fuld 14031018
Device Identification Deevice Function

Search l Configuration ] l Monitor l ProCOM Mapping Import

[ o]

[ Load Default ] [ Diagnose l l Upgrade Firmware

l GSD Management ] l Off-Line Configuration
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Select the file you want to import, then click the OK button

Save/load

]

1.

|E:'|,D|:u:uments and SettingsimoxalDeskiopibest, | [[ Browse “

2.

K

Cancel

Please be patient and wait as MGate Manager configures the target device.

Process Progress

Setting devicel(s) configurations. ..

If you import the configuration file successfully, a confirmation message will pop up.

MGateManager D__(

L
1 } Impark Ok

After closing the message dialog box, MGate Manager will automatically execute a Broadcast Search for all
MGate units on the LAN and the recording COM port. Your MGate should reappear in the list of units.
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Off-Line Configuration

Users can create or modify the configuration file manually through MGate Manager. To use this function,
users can click on the Off-Line Configuration button to load the configuration window.

£ MGate Manager

No. Name Model MAC Address IPfCOM Status Firmware Version
01 MG4101_66 MGate 4101-MB-PES NA COMS3 Ver. 1.3 Build 14031018
Device Identification Device Function

l Load Monitor Log l l ProCOM Mapping

[ GSD Management “ Off-Line Configuration l

A dialog box will appear. Choose the correct model and series. Click the OK button for the desired MGate
device to proceed to the next step.

Off-I.ine Confignration:

Select Model
Series | MGate 4000 v|
MGate MB3000
Model  |MGate EIP3000

MGate 5000

I OK l [ Cancel

Users can choose “Create new configuration” or “Load existing configuration” to create or modify
configurations.

MGate 4101-HMB-PES

(%) Create new configuration:

{7 Load exist configuration

’ Ok l l Cancel

By choosing “create new configuration,” users can set each functions as an online setting. Refer to the
Modifying the Configuration section for detailed information. When all configurations are finished, click
OK to update or store the configuration file.
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A dialog box to store the configuration file as *.INI file is displayed.

Save As

Save in: | ty Documents

s

2 ¥ £ -

R

ool
Recent

Degklop

My Dacuments

3

by Camputer

File name: |m

¥

L Save ]

-

Save as type: | Confiquration File(* ini]

- |

[ Cancel ]

by Metwiark,

The file for “Load existing configuration” can be generated from the Export function, or loaded from the file

stored when “Create new configuration.”
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A. Quick Configuration

Typical Applications

Here is a typical application to show how to use the Quick Link function and explain how QuickLink works.

First, we are assuming a legacy Modbus client/master is in the original application, and the Modbus
client/master is running. After MGate 4101-MB-PBS connects to the Modbus client/master, the MGate 4101-
MB-PBS acts as a Modbus server/slave to learn Modbus requests from the client/master automatically.

| Prof|buss|de Modbu55|de

Modbus
Slave

After some time, MGate 4101-MB-PBS will fully learn the requests from the Modbus client/master. Through
this QuickLink process, the MGate 4101-MB-PBS can replace the legacy Modbus client/master. Moreover,
the MGate 4101-MB-PBS can respond to all the Modbus servers/slaves correctly.

oy Modbusslde

Modbus
Master

T
SIaveL=§

Slave
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7/  NOTE

QuickLink is enabled with the MGate 4101-MB-PBS is in master mode only. Please set the MGate 4101-MB-
PBS in master mode before you use the QuickLink function.

Quick Configuration Steps

MGate 4101-MB-PBS provides an innovative function which can automatically and quickly finish the
configuration. Two typical architectures are illustrated below. Confirm which architecture is used in your
application and then follow the steps to finish the configuration.

MGate 4101 is Modbus Client/Master

MGate 4101 is Modbus Server/Slave
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PROFIBUS Overview

Introduction

PROFIBUS (Process Field Bus) is a standard for fieldbus communication in automation technology and was
first promoted in 1989 by BMBF (German department of education and research).

Topology

PROFIBUS uses the bus topology. In this topology, a central line, or bus, is wired throughout the system.
Devices are attached to this central bus. One bus eliminates the need for a full-length line going from the
central controller to each individual device.

In the past, each PROFIBUS device had to connect directly to the central bus. Technological advancements,
however, have made it possible for a new “two-wire” system. In this way, multiple PROFIBUS buses can
connect to each other.

MGate 4101-MB-PBS

PROFIBUS Master =i MODBUS Slave (COM 1)

Modbus Overview

Introduction

Modbus is one of the most popular automation protocols in the world. It supports both serial and Ethernet
devices. Many industrial devices, such as PLCs, DCSs, HMIs, instruments, meters, motors, and drivers, use
Modbus as their communication standard.

Devices are Either Clients/Masters or Servers/Slaves

All Modbus devices are classified as either a client/master or a server/slave. Client/Masters initiate all
communication with server/slave and do not communicate with other clients/masters. Servers/Slaves are
completely passive and communicate only by sending a response to a client/master’s request.

@l Master |.D Master

Serial ! rcp
n Slave n Slave

Slaves are Identified by ID

Each Modbus server/slave in a system is assigned a unique ID between 1 and 247. Whenever a
client/master makes a request, the request must include the ID of the intended recipient. Client/Master
devices themselves have no ID.

0 1~247 248~255

Broadcast address Server/Slave individual address Reserved

MGate 4101-MB-PBS Modbus Serial-to-PROFIBUS Slave Gateway User Manual 47



Communication is by Request and Response

All Modbus communication is by request and response. A client/master sends a request, and a server/slave
sends a response. The client/master will wait for the server/slave’s response before sending the next
request. For broadcast commands, no response is expected. This is illustrated by the following scenarios:

Normal

The client/master sends a request to the server/slave. The server/slave responds with the requested
information.

Exception

The client/master sends a request to the server/slave. The server/slave may not support the command or
an error is detected, so it sends an exception to the client/master.

Broadcast

The client/master sends a broadcast command, such as a reset command. Every server/slave on the
network complies with the command, and no response is sent to the client/master.

Broadcagt

...

Requests Need a Time Limit

The original Modbus protocol was not designed for simultaneous requests, so only one request on the
network can be handled at a time. When a client/master sends a request to a server/slave, no other
communication may be initiated until after the server/slave responds. The Modbus protocol specifies that
clients/masters use a response timeout function to identify when a server/slave is nonresponsive because of
device or line failure. This function allows a client/master to give up on a request if no response is received
within a certain amount of time. This is illustrated as follows:

Response Timeout

The client/master sends a request. The server/slave is unresponsive for the time specified by the response
timeout function. The client/master gives up on the request and resumes operation, allowing another
request to be started.

cancellad afte n
na n-’-;;u‘:-lrf-i-'

To allow for a wide range of devices, baudrates, and line conditions, actual response timeout values are left
open for manufacturers to determine. This allows the Modbus protocol to accommodate a wide range of
devices and systems. However, this also makes it difficult for system integrators to know what response
timeout value to use during configuration, especially with older or proprietary devices.

The MGate MB3000 provides a patent-pending function that tests all attached devices and recommends a
response timeout value. This function saves considerable time and effort for system integrators, and it
results in more accurate timeout settings.
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Modbus Ethernet vs. Modbus Serial

Although Modbus is intended as an application layer messaging protocol, the data format, and
communication rules for Ethernet-based Modbus TCP differ from serial-based Modbus ASCII and RTU.

The major difference between the Ethernet and serial Modbus protocols is the behavior of the
communication model. Modbus ASCII and RTU allow only one request on the network at a time. Once a
request is sent, no other communication on the bus is allowed until the server/slave sends a response, or
until the request times out. However, Modbus TCP allows simultaneous requests on the network, from
multiple clients/masters to multiple servers/slaves. TCP clients/masters cannot send more than one request
at a time to a server/slave, but they can send requests to other servers/slaves before a response is
received. The Modbus TCP standard recommends that servers/slaves be able to queue up to 16 requests at

a time. The MGate MB3000 will queue up to 32 requests from each TCP client/master, for up to 16 TCP
clients/masters.

Integrate Modbus Serial and Ethernet with Gateways

HMI I'o| |I'O| | PLC
Modbus on TCPIP

| Device

Modbus on RS-232/422 —
Modhuz on RS-485

Ordinarily, Modbus TCP and Modbus ASCII/RTU cannot communicate with each other.

However, with a Modbus gateway in between the Modbus serial network and the Modbus Ethernet network,
TCP clients/masters can communicate with serial servers/slaves and serial clients/masters can communicate
with TCP servers/slaves.

Diagnose Packet Format

When the communication of MGate works well between PROFIBUS and Modbus protocols, MGate won't go
into diagnostic mode. However, if there is an error in the Modbus connection, for example, a disconnection
or no responses, the MGate will continue to send polling requests until three requests are sent without
response. Then, it will enter diagnostic mode. In this mode, the MGate will send diagnose packets
periodically. Upon receiving the correct response, MGate will go back to normal operations.

Refer to the diagnose packet format table to help identify why the MGate entered diagnostic mode.

Byte Parameter Notes

1 Length The length of diagnose packet

2 Page number The paging number which the problem data locates

3 Module The PROFIBUS IO module number, which the problem data locates

For instance, if the diagnose packet is 03 01 03, that means the problem data is on the third PROFIBUS IO
module on page one. Using this information, you can check if the location of the internal memory is correct.
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