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1 Application Description 
PROFIBUS allows a maximum size of 244 bytes of input data, 244 bytes of output data, 
and 400 bytes of I/O data. But what options are available if your application needs to 
exceed the maximum allowed data size? With the MGate 4101 paging function, you can 
separate PROFIBUS I/O modules into different pages. The MGate 4101 supports up to 32 
pages, and each page allows a maximum of 244 bytes of input/output data. So with 
multiple pages, you can overcome this restriction on data size. But you need to program 
the PLC to change the page number, and you can exchange only one page of data at a 
time via PROFIBUS. Sequential programming is crucial for accessing data from all pages. 
This document illustrates how to program the Siemens S7-300 PLC using the MGate 4101 
paging function. 
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2 System Topology 

 

1. Modbus Side: 

The MGate 4101 Modbus Port connects to a UPort and a PC, simulating two Modbus 
server (slave) devices, ID 1 and ID 2. Each Modbus server (slave) simulates 64 
Modbus registers for read and 64 registers for write. So, the total is (64+64) x 2 
bytes x 2 devices = 512 bytes, exceeding the maximum 400 bytes of I/O data allowed 
by PROFIBUS. In this illustration, Modbus data of server (slave) ID 1 is mapped to 
PROFIBUS Page 1 in MGate 4101, and data of server (slave) ID 2 is mapped to 
PROFIBUS Page 2. 

 

2. PROFIBUS Side: 

The MGate 4101 PROFIBUS Port connects to the Siemens S7-300 PLC, running 
PROFIBUS protocol. The PLC connects to the PC because Siemens Step 7 program 
development software is installed on the PC, and the program will be later 
downloaded from the PC to the PLC. The PROFIBUS I/O setting includes 1 word of 
input module and 1 word of output module to change the pages, and 64 words of 
input modules and 64 words of output modules for data mapping. 
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Modbus Server (Slave) Settings 

Execute the Modbus server (slave) simulation tool on the PC. Create Server (Slave) ID 1 
and ID 2, simulating two Modbus server (slave) devices. Register addresses 0 to 63 are 
for write, and register addresses 64 to 127 are for read. 
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3 MGate 4101 Settings 

3.1 Configure Modbus Commands 
Start MGate Manager utility for the configuration of the MGate 4101. In the IO Mapping 
tab, add the following Modbus commands: 

1. Add the Modbus write command for server (slave) ID 1 with a data length of 64 
registers (register addresses 0 to 63). This data is stored in internal memory address 
40002, the start address of PROFIBUS page 1 output module. 

 

2. Add the Modbus read command for server (slave) ID 1 with a data length of 64 
registers (register addresses 64 to 127). This data is stored in internal memory 
address 2, the start address of PROFIBUS page 1 input module. The read polling time 
is set at 1,000 ms. 

 

 



Moxa Tech Note How to Use MGate 4101-MB-PBS Paging Function  
 

Copyright © 2023 Moxa Inc. Page 6 of 13 
 

3. Add Modbus write command for server (slave) ID 2 with a data length of 64 registers 
(register addresses 0 to 63). This data is stored in internal memory address 40246, 
the start address of PROFIBUS page 2 output module. 

 

 
4. Add Modbus read command for server (slave) ID 2 with a data length of 64 registers 

(register addresses 64 to 127). This data is stored in internal memory address 246, 
the start address of PROFIBUS page 2 input module address. The read polling time is 
set at 1,000 ms. 
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3.2 Configure the PROFIBUS Module 
Activate the Paging function by ticking the Paging checkbox. A Output 1 word and 
Input 1 word module will be added automatically to the table, as shown in the figure 
below. Output 1 word is for changing the page according to the value that the PLC 
program filled in. Input 1 word is to show the page status. 

 

Description: 

1. Output 1 word: The PROFIBUS master controls which page is for input data or output 
data. Put the output data page number in the first byte. Put the input data page 
number in the second byte. For instance, 0x0101 stands for writing the output to 
page 1 and shows the MGate 4101 changed the input page to 1. 

2. Input 1 word: The value in the first byte is the current output page in the MGate 
4101. The value in the second byte is the page number of the input data in the MGate 
4101. 

For instance, 0x0101 stands for output data changes to page 1, and the input data is 
from page 1 in MGate 4101. 
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Add “64 Word Output Module” and “64 Word Input Module” for Modbus data. 
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4 Siemens PLC Setting 
1. In Siemens Step 7 software, insert “1 Word Output”, “1 Word Input”, “64 Word 

Output”, and “64 Word Input” module in the HW Config. It should be the same as 
the IO nodule configuration in the MGate 4101. 

 

The figure below shows the I Address and Q Address for the PLC program to access 
the data of the input and output words. 

 

 

2. Add the following PLC program in OB1: 

a. Write Page 1: 

If M0.0 is True, write value 0x0101 into PQW256 (Q Address, Module Output 1 
Word). The output value will write to page 1 and will also ask that the MGate 4101 
input should change to page 1. Also, move the MW2 value to PQW258 (Q 
Address, Module Output 64 Word). At the Modbus side, the data will write to 
server (slave) ID 1. 
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b. Read Page 1: 

If M0.0 is True, check whether PIB257 (the second byte of Module Input 1 word) 
equals to 1 or not. If yes, move the PIW258 value to MW6. This value means the 
Input Module was read from page 1. So MW6 is the value of the first two bytes of 
Module Input 64 Word, which also stands for the value of Modbus server (slave) 
ID 1 register address 64. 

 

c. Write Page 2: 

If M0.0 is false, write value 0x0202 into PQW256 (Q Address, Module Output 1 
Word). The output value will write to page 2 and will also ask that the MGate 4101 
input change to page 2. Also move the MW4 value to PQW258 (Q Address, 
Module Output 64 Word). At the Modbus side, the data will write to server (slave) 
ID 2. 

 

d. Read Page 2: 

If M0.0 is False, check whether PIB257 (the second byte of Module Input 1 
Word) equals to 2 or not. If yes, move the PIW258 value to MW8. This value 
means that the Input Module was read from page 2. So MW8 is the value of the 
first two bytes of Module Input 64 Word, which also stands for the value of 
Modbus server (slave) ID 2 register address 64. 
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5 Communication Test 
1. Create a Variable Table 

Add MW2 to MW8 in the variable table for monitoring, then enter On-Line mode. 

 

2. Write value to Page 1 

Set M0.0 = true, MW2 = 0x1234 

 

After changing the value, you can check that the value becomes 0x1234 in register 0 
of Modbus server (slave) ID 1. 
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3. Read value from Page 1 

Change the value of register 64 of Modbus server (slave) ID 1 to 0xABCD. 

 

You can see the MW6 variable becomes 0xABCD in the following figure. 

 

4. Write value to Page 2 

Set M0.0 = false, MW4 = 0x5678 

 



Moxa Tech Note How to Use MGate 4101-MB-PBS Paging Function  
 

Copyright © 2023 Moxa Inc. Page 13 of 13 
 

After changing the value, you can check that the value should be 0x5678 in register 0 
of Modbus server (slave) ID 2. 

 

5. Read value from Page 2 

Change Register 64 value of Modbus server (slave) ID 2 to 0xEEFF. 

 

You can see the MW8 variable becomes 0xEEEF in the following figure. 
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