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General 

1. General 

1.1 Document history 

Date Changes Author 

2026-02-11 Initial version, containing register 
map v1 

Simon 
Steinkamp 

2026-04-21  Register map v2 
 Registers for RTU baudrate 

and parity settings added 
 Register map overview de-

scription added 
 Document supported Modbus 

function codes 

Simon 
Steinkamp 

2026-07-07  Release firmware 0.6.1 (see 
below) 

 Add notes regarding TCP/IP 

Simon 
Steinkamp 

1.2 Firmware release log 

Version Changes 

0.4.0  Support humidity and temperature sent by 
“TFÜ” devices 

 Register map v1 introduced: 
o Preparation for including the MCU core 

temperature in the info section 
o Shorten device start address array to 

max. 32 devices 

0.5.0  Enable writing of serial number registers. 
When set to zero, the serial number re-
ceived via serial device output is used. 

0.5.1  Fix dry filter warning 

0.6.0  Register map v2: Add Modbus RTU parity 
and baudrate settings 

 Implement RTU parity and baudrate config-
uration 

 Add support for Modbus functions read 
coils and read discrete inputs 

0.6.1  Add IPv4 default gateway register into re-
served area (no breaking change)  

1.3 Terms and abbreviations 

 

LSB Least significant bit (or byte) 

MSB Most significant bit (or byte) 

Word Two bytes  
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2. Modbus TCP interface 

Devices equipped with a TCP/IP interface are equipped with a stand-
ard RJ45 (8P8C) connector used in common network infrastructure. 

By default, the module is configured to dynamically obtain an IP ad-
dress via DHCP. 

Currently, only IPv4 is supported. 
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3. Modbus RTU interface 

Devices equipped with an RTU interface support the BASIC imple-
mentation class using an M12 connector. 

 

 

Default values above are underlined. 

As the Modbus standard requires, the stop bit length is one for odd 
and even parity. When parity is set to “None,” the stop bit is two bits 
long. 

Pinout: 

 

  

1: NC 
2: RS-485 A 
3: NC 
4: RS-485 B 

 
 

Mode RTU 

Electrical  
interface 

RS-485 (2W) 

Baudrates 300, 600, 1200, 2400, 9600, 19200, 5600, 115200 

Parity None, Even, Odd 

Default RTU 
address 

1 

Connector 
Type 

A-coded M12 (male) 

Termination No integrated termination resistors, depending on 
the installation, external terminators must be 
added. 
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4. Supported Modbus functions 

The Modbus Module supports the following Modbus function codes: 
 

0x01 Read coils 

0x02 Read discrete inputs 

0x03 Read holding registers 

0x04 Read input registers 

0x06 Write single register 

On reception of an unsupported Modbus function code, the Module 
will respond with an exception PDU. 

Internally, both coil and registers use the same data structure. A coil 
(or discrete input) address can be derived from register address and 
a bit index as follows: 

𝐶𝑂𝐼𝐿௔ௗௗ௥௘௦௦ = 16 ⋅ 𝑅𝐸𝐺𝐼𝑆𝑇𝐸𝑅௔ௗௗ௥௘௦௦ +𝐵𝐼𝑇௜௡ௗ௘௫ 
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5. Register map 

This section contains the register map, which is valid for both TCP/IP 
as well as RTU. 

The register map consists of an info section, a writable config section 
as well as at least one device section: 

Info Section
0x0000

Config Section
0x011b Device #0 ...Device #1 Device #16

 

In most applications, only one device section will be readable. When 
multiple devices (= leak detectors) are attached using a mux module, 
up to 17 device sections can be present. 

In the info section, the offset addresses of the device sections availa-
ble can be looked up in the “Device start addresses” registers. 

 

The register map tables below follow these conventions: 

 Length (column “L”) is given in words (= 2 bytes) which is the 
smallest addressable unit. 

 Permissions in column “P”:  
R is for Read-Only,  
RW for Read/Write permission. 

 Negative values are represented using the two’s complements. 
 For multiple word values, the MSB is stored at the lower address 

and transmitted first (“big-endian”). 
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5.1 Common 

5.1.1 Info section 

Address Name L P Description 

0 Gateway type 1 R 0x0001: Dedicated Modbus Module hardware 
0x0002: Lemon (display) 

1 Input channel 
count 

1 R Maximum number of input channels. Only LSB is 
used. 

2 Module firmware 
version 

2 R 0xMMmmPPRR 
MM: Major 

mm: Minor 

PP: Patch 

RR: 
0x00 Release 
0x11 Release candidate 
0x22 Beta 
0x33 Alpha 
0xFF Dirty (no release) 

4 Register map ver-
sion 

1 R 0x0000: Initial release 
0x0001: FW >= v0.4 
0x0002: FW >= v0.6 

5 Device count 1 R Number of SGB devices from which valid data is re-
ceived. Only LSB is used. 

6 Device start ad-
dresses 

32 R Table of content. Holds as many start addresses as 
given in the device count register. 

0x0000 for empty slots 

38 Effective IPv4 Ad-
dress 

2 R IPv4 address currently in use. Assigned either manu-
ally or via DHCP 

0: Not assigned, DHCP client running or invalid ad-
dress configured 

40 Effective IPv4 
Netmask 

2 R IPv4 netmask currently in use. Assigned either man-
ually or via DHCP 

0: Not assigned, DHCP client running or invalid ad-
dress configured 

42 Effective IPv6 Ad-
dress 

8 R Reserved, not implemented 

50  16  Reserved 

64 Core temperature 1 R Not implemented: 

Module controller core temperature (low accuracy) 

Two’s-complement of the current temperature in °C 

65  218  Reserved 
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5.1.2 Config section 

Address Name L P Description 

283 IPv4 Address 2 RW Default: 0xc0a8000a (192.168.0.10) 

285 IPv4 Net-
mask 

2 RW Default: 0xffffff00 (255.255.255.0) 

287 IPv4 Default 
Gateway 

2 RW Default: 0xc0a80001 (192.168.0.1) 

289 IPv4 Port 1 RW Default: 0x01f6 (dec: 502) 

290 IPv6 Address 8 RW Reserved, not implemented 

298  8  Reserved 

306 IPv6 Port 1 RW Reserved, not implemented 
Default: 0x01f6 (dec: 502) 

307 IP assign-
ment 

1 RW 0x0000: DHCP client active, IPv4 (default) 
0x0001: Static IPv4 addresses 

Will fall back to static when DHCP request fails. Retry 
after reset, content of this register will not be altered. 

308 RTU address 1 RW Server address for the RS485 interface. Only LSB is 
used. 
Range: 0x0001 .. 0x00FF (0x0000 is reserved for 
broadcast). 
Default: 0x0001 

309 RTU bau-
drate 

1 RW 0x0003: 300 baud 
0x0006: 600 baud 
0x000C: 1200 baud 
0x0018: 2400 baud 
0x0060: 9600 baud 
0x00C0: 19200 baud 
0x0230: 56000 baud 
0x0480: 115200 baud 

Default: 0x0060 
(9600 baud) 

310 RTU parity 1 RW 0x0000: No parity (two stop-bits) 
0x0001: Even parity (one stop-bit) 
0x0002: Odd parity (one stop-bit) 

Default: 0x0001 
(Even parity) 
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5.2 Device specific 

The first column gives the absolute address for single-channel Mod-
bus Modules. Coil addresses given can only be used for the single-
channel case. 

For multi-channel devices, use the offset given in the second column 
in addition to the device start address given in the info section. Coil 
addresses must be calculated using the formular shown above. 

 

Address Offset Name L P Description 

311 0 Input 
channel 

1 R The channel on which the Modbus Module re-
ceives the SGB device 

312 1 Device 
serial 
number 

2 RW Device serial number. Can be overwritten for de-
vices that do not transmit a valid serial number. 

Once overwritten, the serial number is retained 
even if a valid serial number is received from a 
device. This behavior can be restored by writing 
a zero. 

314 3 Device 
type 

1 R 0x0001: Pressure leak detector 
0x0002: Vacuum leak detector 
0x0003: Liquid sensor 

315 4 Device 
applica-
tion 

1 R 0x0001: Tank 
0x0002: Pipe 
0x00FF: Misc 

Note: 

Values may not be reliable, depending on the 
leak detector type and firmware. 

316 5 Device 
features 

1 R Bit Coil Description 

0 5056 Dry filter humidity sensor 

1 5057 Pump present 

2 5058 Fluid discrimination 

317 6 Current 
pressure 

2 R Two’s complement representation of the pres-
sure in mbar. 

319 8 Alarm 
pressure 

2 R Same representation as current pressure 

323 12 Tight-
ness in-
dicator 

1 R Tightness indicator (0-10). Only LSB used. 
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Address Offset Name L P Description 

324 13 Alarm  
status 

1 R Bit Coil Description 

0 5184 Alarm present (high if any 
alarm is present) 

1 5185 Audible alarm 

2 5186 Pressure alarm 

3 5187 Pressure increase alarm 
(only VLXE and VL(R) 
(100–240V)) 

4 5188 Solenoid valve alarm 

5 5189 Liquid alarm 

6 5190 Product alarm (discriminat-
ing sensors only) 

7 5191 Water alarm (discriminating 
sensors only) 

14 5198 Generic external alarm 

325 14 Mainte-
nance 
status 

1 R Bit Coil Description 

0 5200 Maintenance flag  
(high if any of the bits below are 
high) 

1 5201 Inspection due (only devices with 
“S”) 

2 5202 Dry filter warning (only devices with 
“FC”) 

3 5203 Dry filter sensor connection 
warning (only devices with 
“FC”) 

4 5204 Tightness warning 
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Address Offset Name L P Description 

326 15 Operat-
ing state 

1 R Bit Coil Description 

0 5216 Error 

1 5217 Refilling mode (only DLR-G 
and DLG) 

2 5218 Filling mode (only DLR-G 
and DLG) 

3 5219 Commissioning mode (only 
VLR (230V)) 

4 5220 Pump in operation (for leak 
detectors with integrated 
pump) 

6 5222 Pump request (only VIMS) 

329 18 Firmware 
version 

1 R Firmware version, only LSB used. 

330 19 Protocol 
version 

1 R Protocol version (SGB-Bus) 
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6. Getting started 

This is the generic procedure for reading data from an SGB device: 

1. Determine device section start address: 
Read register “Device start addresses”, which is 32 words long. All 
values that are not zero are valid device start addresses. 
In single leak detectors, only one start address can be found. 
Thus, in most cases it is sufficient to only read the first word. 

2. Read device data: 
To read from the device section, add the start address determined 
before to the offset value given in the device section table. 

Once the start address is known, the first step can be omitted. For 
single-channel devices, the absolute addresses listed above can be 
used for simplicity. 

6.1 Modbus Poll 

Modbus Poll is a convenient option for a quick start. To make getting 
started even easier, we offer Modbus Poll configuration files for down-
loading on our website. 

6.2 Python Example 

Here, a minimal example using Python and the pymodbus library, 
demonstrating register and coils access, is shown. The source code, 
including the imported file containing the constants, can also be 
downloaded on our website. 

The imported file mbgw_constants.py contains the addresses and 
length listed in the register map tables. 

After reading the pressure registers, a pymodbus function “con-
vert_from_registers()” is used to obtain a signed value from the 
raw words. 

Note, that this example only shows the “happy flow” without exception 
handling. The example can easily be adapted to TCP by using the 
ModbusTcpClient class. 
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import mbgw_constants 
from pymodbus.client import ModbusSerialClient 
 
PORT = "COM3" 
DEVICE_ID = 1 
 
client = ModbusSerialClient(port=PORT, baudrate=9600, parity="E", stopbits=1) 
 
# Fetch address offset of device (channel 0: application without mux) 
# Since we only want the first device, we could set count=1 to read only a single register 
response = client.read_holding_registers(address=mbgw_constants.REG_OFFSET_DEVICE_START_ADDRESSES,\ 
                                         count=mbgw_constants.REG_LEN_DEVICE_START_ADDRESSES,\ 
                                         device_id=DEVICE_ID) 
device_offset = response.registers[0] 
print("Device offset:", device_offset) 
 
# Read current pressure 
pressure_address = device_offset + mbgw_constants.REG_OFFSET_DEV_CURRENT_PRESSURE 
response = client.read_holding_registers(address=pressure_address,\ 
                                         count=mbgw_constants.REG_LEN_DEV_CURRENT_PRESSURE,\ 
                                         device_id=DEVICE_ID) 
pressure = ModbusSerialClient.convert_from_registers(response.registers,\ 
                                                     data_type=client.DATATYPE.INT32) 
print("Pressure:", pressure, "mbar") 
 
# Read pressure alarm coil 
alarm_coil_address = 16 * (device_offset + mbgw_constants.REG_OFFSET_DEV_ALARM_STATUS) +\ 
    mbgw_constants.BIT_ALARM_STATUS_PRESSURE_ALARM 
response = client.read_coils(address=alarm_coil_address, count=1, device_id=DEVICE_ID) 
print("Alarm:", response.bits[0]) 
 
client.close() 
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7. Firmware update 

To update the Modbus Module firmware, the following tools are re-
quired: 

 
 

Program-
mer 

STLINK-V3SET https://www.st.com/en/develop-
ment-tools/stlink-v3set.html 

6-pin  
connector 
cable 

Tag-Connect 
TC2030-IDC-NL 

https://www.tag-con-
nect.com/product/tc2030-idc-nl 

Adapter for 
ST-Link 

Tag-Connect 
ARM20-CTX 20-
Pin to TC2030-
IDC Adapter for 
Cortex 

https://www.tag-con-
nect.com/product/arm20-ctx-
20-pin-to-tc2030-idc-adapter-
for-cortex 

STM32Cub-
eProgram-
mer 

Software Can be downloaded from the 
STMicro website free of 
charge: 

https://www.st.com/en/develop-
ment-tools/stm32cubep-
rog.html#get-software 

Firmware 
binary 

modbus-mod-
ule.elf 

 

The procedure is as follows: 

1. Attach the cable to the Modbus Module PCB assembly. Ensure 
that it is powered on. 

2. Start STM32CubeProgrammer and select Ribbon “Erasing & Pro-
gramming” (arrow down icon) on the left 

3. Click “Browse” and locate the firmware binary (*.elf) 

4. Select checkboxes “Verify programming” and “Run after program-
ming” 

5. Click “Connect” in the upper right corner 

6. Click “Start Programming” 
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8. Factory reset 

If necessary, the Modbus Module can be reset to factory settings us-
ing a 2.54 mm short jumper. 

 

1. Short the pin header with a short jumper (usually found on com-
puter mainboards) as shown above. Avoid touching other parts of 
the PCB assembly. 

2. Interrupt power supply for at least 5 s. This can either be done at 
the power supply of the leak detector, or by disconnecting the ter-
minal block at the Modbus Module PCB assembly. 

3. Remove the jumper when the onboard-LEDs stop flashing. 

4. The Modbus Module will restart with default settings. 
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