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1 Introduction 

CODESYS is an automation platform based on a development interface under Windows and runtime 
environments for customer-specific or standard devices such as PCs or boards with ARM/Linux. The 
engineering of applications is carried out according to the international standard IEC 61131-3 and can also be 
used for tasks in building automation. 

BACnet is one of the most important communication protocols in the field of building automation. The product 
CODESYS BACnet SL expands the functionality of a PLC by adding the possibility to implement applications in 
the field of building automation in compliance with ANSI/ASHRAE Standard 135-2012, directly integrated into 
the CODESYS Development System. 

CODESYS BACnet SL can be licensed for PLCs with CODESYS Control SL and is available in the CODESYS 
Store: https://store.codesys.com/codesys-bacnet-sl.html.: https://store.codesys.com/codesys-bacnet-sl.html. 

Although CODESYS BACnet generally allows the use of BACnet-MS/TP, the specific adaptation to a special 
hardware (UART) must be carried out by the controller manufacturer (who uses CODESYS Control). Therefore, 
CODESYS BACnet SL supports only BACnet-IP when used on CODESYS Control SL - but not BACnet-MS/TP. 

The integration of BACnet-MS/TP operating devices with CODESYS Control SL can be implemented effortlessly 
using a BACnet-MS/TP router. 

This example demonstrates such an integration with a product from MBS GmbH - the "UBR-01 Mk II" 
(https://www.mbs-solutions.de/ubr-01-mk-ii-bacnet-router - and BACnet MS/TP fieldbus modules from romutec 
Steuer- und Regelsysteme GmbH - RDC600 (https://www.romutec.de/Produkte/Kommunikation/RDC-
BACnet.html). 

 

  

https://store.codesys.com/codesys-bacnet-sl.html
https://store.codesys.com/codesys-bacnet-sl.html
https://www.mbs-solutions.de/ubr-01-mk-ii-bacnet-router
https://www.romutec.de/Produkte/Kommunikation/RDC-BACnet.html
https://www.romutec.de/Produkte/Kommunikation/RDC-BACnet.html
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2 Important features of the products selected for this example 

UBR-01 Mk II 

The UBR-01 universal BACnet router enables the implementation of the ISO 8802-2 (also known as 
BACnet/Ethernet), BACnet/IP, and MS/TP (RS485-based serial BACnet networks) BACnet network topologies. 

Important features of the UBR-01: 

 Integrated web server for configuration and analysis 

 No moving parts like fans or the like 

 Integrated and switchable network and bias resistors 

 Slave proxy mode / auto slave detection 

 Support of international language packets 

Romutec RDC600 

The RDC600 series includes fieldbus modules to control data points via RS485 protocol BACnet MS / TP. 
Important features of the RDC600 series: 

 - Practical mix of fixed / configurable I/O 

 - Integrated, local operating level in the control cabinet and optionally in the control cabinet door 

 - Both centralized and decentralized use with cabling lengths up to 1200 m possible for BACnet-MS/TP 

 - Commissioning of field devices even without bus communication and DDC system 

 - Parameterization of all settings via BACnet objects 

Other BACnet routers (such as Contemporary Controls BASrouter 
https://www.ccontrols.de/basautomation/basrouter.htm) allow for a similar approach to integration. 

3 Basic information about BACnet-MS/TP 

BACnet-MS/TP "Master-Slave/Token-Passing" is one of the BACnet data link protocols defined in the BACnet 
standard based on EIA-485 (as physical layer). The basic principle of BACnet-MS/TP is the so-called "token 
passing" - a "token" is transferred from one device to another. A device can only communicate after receiving 
this token. BACnet-MS/TP distinguishes between two types of devices - "master" and "slave". 

BACnet-MS/TP is hardly ever used as a general BACnet backbone, since BACnet-MS/TP has too low a data 
rate for this purpose. As a rule, BACnet-IP is used as a general BACnet backbone. 

BACnet-MS/TP supports cable lengths up to 1200 m without additional devices (such as repeaters, etc.), thus 
enabling distributed automation. 

BACnet MS/TP devices are cost-effective alternatives for applications that have low input-output data rate 
requirements and where BACnet IP devices are usually not used for cost reasons (device costs, cabling costs, 
interference immunity without special measures). 

  

https://www.ccontrols.de/basautomation/basrouter.htm
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4 Basic steps for integration 

The following steps are necessary for an integration: 

1. BACnet-MS/TP installation 

2. Configuration and commissioning of BACnet-MS/TP 

3. Integration of BACnet data points in the application (of BACnet-MS/TP fieldbus modules and/or of the 

BACnet-MS/TP router) 

4.1 BACnet-MS/TP installation 

The cabling must be carried out according to the specifications of the BACnet standard - see "ANSI/ASHRAE 
Standard 135-2012" - Chapter 9.2 "Physical Layer". 

Important aspects: 

 Two-wire "twisted pair 

 Observe polarity (+/-) 

 Termination resistors 120 Ohm on both sides of the network segment 

 One or two pairs of bias resistors 510 Ohm within the network segment - preferably at the ends of the 

network segment 

 If necessary, local bias resistors 47 kOhm on some devices 

 Limited number of devices in the network segment (usually max. 32) 

4.2 Configuration of BACnet-MS/TP 

Master or Slave? 

Slave devices offer an advantage: the more slave devices (i.e. the fewer masters) there are on the BACnet 
MS/TP bus, the fewer token transfers take place. This speeds up the BACnet MS/TP communication. On the 
downside, slave devices need a master on the network to establish communication. Therefore most of the 
BACnet MS/TP devices are executed as masters or at least configured as masters by default. 

4.3 Choosing a device address for für BACnet-MS/TP 

A master in the BACnet MS/TP bus cyclically sends out queries to the next potential masters between its own 
address and the next known master address to check whether a new master in this range has been added to 
the BACnet MS/TP bus. When doing this, it is necessary to wait until a timeout occurs to ensure that no new 
master has been added in this range. Therefore address gaps in the BACnet MS/TP device addresses should 
be avoided for master devices in order not to use part of the already low data rate for unnecessary queries. The 
setting "MaxMaster" allows a limitation of the active address range. 

4.4 Integration of the BACnet data points into the application 

Data points of the BACnet MS/TP fieldbus modules and the BACnet MS/TP router are represented by the 
respective device as BACnet (server) objects. The properties of these objects can be read or written with the 
CODESYS BACnet function blocks BACnetClientReadProperty and BACnetClientWriteProperty. BACnet 
COV/event subscriptions and any necessary device discovery are also possible using CODESYS BACnet 
function blocks, if required. 
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5 Specific integration steps based on the example 

5.1 BACnet-MS/TP installation based on the example 

In the example, two BACnet-MS/TP fieldbus modules RDC601 are used. 
The modules have: 

 8 digital inputs 

 6 digital outputs as relay outputs with configurable manual level 

 4 analog inputs for various sensors and voltage. 

Diese werden als BACnet-BinaryInput, -BinaryOutput und –AnalogInput repräsentiert. 

The UBR-01 Mk II BACnet MS/TP router is equipped with integrated termination and bias resistors that can be 
activated with DIP switches.  Provided that the UBR-01 Mk II is placed at one end of the network segment, the 
last resistor can be used for termination. The other end of the network segment must be terminated in the 
wiring. 

5.2 Configuration and commissioning of BACnet-MS/TP based on the example 

The BACnet MS/TP router UBR-01 Mk II is basically operated as master. 
The two BACnet MS/TP fieldbus modules RDC601 are also configured as master. 
For this purpose, a BACnet MS/TP device address in the range of 1...127 is selected. 

In the example, the BACnet MS/TP device addresses were defined as follows: 

 UBR-01 – address 1 

 RDC601 – addresses 2 and 3 

The configuration of the BACnet MS/TP device address of the RDC601 is done via rotary coding switches on 
the device. 

The configuration of the BACnet MS/TP device address of the UBR-01 is done via web browser. 

For this purpose, an Ethernet connection to the UBR-01 must be established. Details can be found in the user 
manual. 

After logging in to the web interface of the UBR-01, it can be configured: 
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Defining the router mode 

 

Configuring 

 BACnet network number (of the BACnet-MS/TP segment) 

 BACnet-MS/TP device address 

 Interface parameters 
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 MaxMaster 

 

 

Diagnosis of BACnet-MS/TP devices 

 

The UBR-01 provides the following functions that are important for commissioning: 

 Routing statistics 

 Datalink statistics 

 Packet logs 

After successful configuration and commissioning, the BACnet devices are now available in the BACnet IP 
network and can be edited with a BACnet explorer (in the example BACeye from MBS GmbH). 
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5.3 Integration of BACnet data points into the application based on the example 

In the example, a virtual HVAC unit is modeled, which can optionally be provided with a BACnet connection 
"wrapper". This approach to the design of CODESYS libraries is useful when aggregate implementations in 
libraries do not need to be connected directly to the inputs or outputs of process data of a specific 
communication protocol, but shall optionally be used with the process data of other inputs and outputs, for 
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example with the process data of local I/Os, or different communication protocols, such as BACnet, MODBUS, 
or CANopen. 

 

The function block Aggregate_Typ1 represents the aggregate implementation, the inputs and outputs of the 
process data are declared as VAR_INPUT and VAR_OUTPUT. 

The function block Aggregate_Typ1_BAC represents a "BACnet wrapper" for an Aggregate_Typ1, the 
references to concrete BACnet data points are declared as VAR_INPUT. 

The BACnetClientReadWriteHelper function block simplifies the reading / writing of BACnet object properties by 
means of BACnetClientReadProperty and BACnetClientWriteProperty. 
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The implementation of the "BACnet-Wrapper" for Aggregate_Type1_BAC is thus very easy to implement. 

 

Further details can be found in the attached example which could be found at 
https://forge.codesys.com/prj/codesys-example/appnotebacnmstp/home/Home/. 

 

https://forge.codesys.com/prj/codesys-example/appnotebacnmstp/home/Home/

