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Integrated machine vision –
More than embedded
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Machine vision

Object-specific requirements such as bright-field 
or dark-field illumination can be implemented sim-
ply by setting a parameter. There is no need for er-
ror-prone manual settings with mounting screws.

Both the hardware and software of B&R's vision 
solution are fully integrated in the control system. 
This is the only way to achieve absolute precision 
and microsecond synchronization between all auto-
mation components – including machine vision. 
With only one engineering tool and one application 
to manage, controls engineers will now be able to 
implement many machine vision tasks on their own.

Seamlessly integrated

Highlights

< Fully integrated in the B&R system
< Next-level usability for developer and user
< Synchronization with µs precision
< Complete portfolio: cameras, lenses, 

lighting and software

With the world's first machine vision solution to be 
seamlessly incorporated in the automation system, 
B&R takes integrated machine vision to a whole 
new level. The cameras, intelligent image process-
ing algorithms and innovative lighting portfolio are 
an integral part of the B&R control system.

At the heart of B&R's vision solution is a broad 
selection of intelligent camera technology. Op-
tions at the lower end will replace simple machine 
vision sensors, while the top of the range will har-
ness the full potential of high-end smart camer-
as. For the entire portfolio of cameras, there are 
easy-to-configure machine vision functions for 
creating applications with minimal programming.

Intelligent lighting
Lighting elements are available integrated in the 
camera or as an external device and are synchro-
nized with image capture. The ensures that even 
rapidly moving objects are perfectly illuminated 
with maximum precision and strobe intensity. 
With the strobe controller integrated directly into 
the lights, no additional hardware is required. 
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Smart Camera and Smart Sensor are the core of 
B&R's integrated machine vision solution.
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Versatile and flexible

Product inspection and position detection
Inspecting raw materials for deviations in shape
Detecting position for pick-and-place systems 

Raw material inspection
Checking for surface defects 
and deviations in shape

Process and quality inspection
Checking product seal, label position and 
quality, expiration date and barcodes

Quality inspection
Checking secondary 
packaging for correct shape



With all the data available to the controller in real time, B&R's integrated machine 
vision solution can help significantly improve overall equipment effectiveness.
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Quality inspection
Checking packaging for 
correct shape absence of 
process residue

Presence check
Checking completeness and 
positioning of content

Registration mark inspection 
inspectionDetermination of position 
for stamping and creasing

Label inspection
Checking product information 
such as QR code and adhesion

Position detection
Determining package positioning 
and orientation for palletizing
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B&R's entry into the machine 
vision market is led by two cam-
era variants: Smart Sensor and Smart 
Camera. With numerous options, including a 
variety of image sensors, lenses and software 
functions, B&R covers the majority of machine vi-
sion applications.

Smart Sensor is designed to implement a single 
machine vision functionality, such as QR code 
reading or position detection. Unlike many other 
devices in its class, there is no need to install 
dedicated hardware for each function. Instead, 
the user simply configures the desired Smart 
Sensor function in the Automation Studio engi-
neering tool. OEMs only have to stock a single 
camera type and are nevertheless able to support 
a wide range of applications. 

The eye of the machine

Highlights

< One product – many functions
< Electronic focus setting
< FPGA preprocessing boost
< Easy exchange thanks to factory calibration

Smart Sensor and Smart Camera 
can each be equipped with one 
of three image sensors, ranging 
from 1.3 to 5 megapixels.
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Scalable hardware
In cases where more than one functionality is re-
quired, it is no problem to switch to the more pow-
erful Smart Camera. The existing application soft-
ware, parameters and models can continue to be 
used. Whichever camera type is selected, instal-
lation could hardly be easier: Simply hook the 
camera up to the machine network, and it auto-
matically obtains all the settings it needs from 
the controller. 

Full flexibility
If desired and enabled in the user management 
system, all variables and parameters can also be 
adjusted in real time during operation. It's also 
possible to add new models for object recognition 
or code types and other search criteria at runtime.

Both camera types feature multi-core processors 
and integrated FPGA image preprocessing. This 
enables sophisticated functions such as text 
recognition based on deep learning algorithms. 

Optimum image quality
Each hardware variant can be equipped with one 
of three image sensors, ranging from 1.3 to 5 
megapixels. All three sensors are characterized 
by their large pixel size and the resulting high 
light sensitivity and low noise. This guarantees 
optimum image quality – even in high-speed ap-
plications.

Housing variants are available with either an inte-
grated lens and electronic focus adjustment or 
with a standard C mount. The C mount supports 
lenses from B&R or third parties, such as telecen-
tric lenses.

One cable is all you need
Integrated into the machine network via an M12 
hybrid connector, which also supplies the neces-
sary 24 VDC power, the camera needs only a single 
cable. A second hybrid connection enables dai-
sy-chain cabling with lighting elements. 

Factory calibration
B&R calibrates all lighting elements and optical 
systems – consisting of lens and sensor – prior to 
delivery. As a result, there are no parameter or 
programming changes required when devices are 
exchanged in the field.  This also accelerates 
commissioning times for series-built machines.

Smart Sensor
 < For single task (read, measure, locate, etc.)
 < Function defined in project, not by item 

number 
 < Simple configuration replaces complex 

programming   

Smart Camera
 < Simultaneous use of multiple functions
 < Easy graphical links between functions
 < Functions can be adapted at runtime using 

recipes
 < Switch from a Smart Sensor with no  

parameter changes



Image sensor

Sensor size

Number of pixels

Resolution [px]

Maximum frame rate

Line sensor mode

Lenses

C mount

Fixed focal lengths [mm]

 - Electronic focus  
    adjustment

 - Optional polarizing filter

LEDs

Configuration

LED wavelength

Minimum exposure time

Max. system jitter

Connections

Fieldbus

Digital inputs

Digital outputs

Dimensions

With integrated lens [mm]

C mount (without lens) 
[mm]

Operating conditions

Ambient temperature

Protection

1/2” 1/1.8” 2/3”

1.3 megapixels 3.1 megapixels  5.0 megapixels

1280 x 1024 2048 x 1536 2448 x 2048

165 fps 43 fps 55.6 fps 35.7 fps

x - - -

x x x x

4.6 / 6 / 8 / 12 / 16 / 25 16 / 25

x x x x

x x x x

1 or 4 colors per camera

IR (850 nm), red, green, lime, blue, white, UV (395 nm)

1 µs

< 1 µs

POWERLINK with integrated hub, supports daisy-chaining

24 V DI, sink/source

24 V DO, 0.5 A

115.5 x 78 x 68

115.5 x 78 x 45

0 - 50°C

IP67

Cameras Smart Sensor and Smart Camera
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B&R offers five C-mount lenses that cover a wide range of focal lengths from 12 to 50 mm.

B&R has optimized its lenses so that light is concentrated precisely at the focal point. This results in high contrast and resolution 
for the smallest details in the image.
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In addition to the integrated fixed focal length 
lenses, B&R‘s machine vision portfolio also inclu-
des five C-mount lenses that cover a wide range 
of focal lengths from 12 to 50 mm. The lenses are 
specially optimized for the image sensors used to 
achieve maximum resolving capacity for optimal 
imaging performance. In addition, they offer an 
excellent price/performance ratio.

The lenses have exceptionally low distortion and 
high detail contrast (modulation transfer function 
– MTF). This enables high resolution all the way to 
the edges of the image. A special cover is available 
for the C-mount lenses to retain the IP protection. 

Lenses

Highlights

< Optimized for B&R cameras
< Large range of focal lengths
< Excellent price/performance ratio 

The integrated lenses have electronic focus ad-
justment and are available in focal lengths from 4.6 
to 25 mm. 
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ensures a precise pulse current supply to the 
powerful LEDs. This enables light pulses of at 
least one microsecond duration at maximum in-
tensity. The B&R vision system can therefore also 
be used for high-speed applications without any 
problems.  

Consistent high performance
The flexible barlights are available individually or 
arranged as ringlights in groups of four, six or eight. 
The backlights are available in two sizes. Each light 
can feature up to four different LED colors at a 
time. The selection ranges from white and various 
visible colors to infrared and ultraviolet. This makes 
it possible to achieve just the right contrast, color, 
illumination and intensity for any application.

Optimum lighting 
for every situation

B&R has developed and patented a comprehen-
sive lighting system for its vision solution. Light-
ing control is synchronized with the automation 
system in the sub-µs range. The modular barlights 
and selection of backlights ensure optimum re-
sults even in difficult lighting situations.

As integral parts of the automation system, both 
cameras and lighting are easy to synchronize with 
other sensors, motor positions and events in the 
machine application. Lighting control with micro-
second precision is even guaranteed when syn-
chronizing multiple cameras and light sources. 

Each light has an integrated flash controller, so 
no external hardware is required. The controller 

The flexible barlights feature electronic angle adjustment and make it possible to implement bright-field illumination (left) and 
dark-field illumination (right) with the same device, simply by changing a single parameter.



Ringlights are comprised of either four, six or eight barlights, and provide exceptionally homogeneous illumination.
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Adjust the configuration at any time
Just like the angle of the barlight, all other light-
ing parameters can be configured at runtime to 
optimize illumination or adapt to new products. 
Combining LEDs of different colors makes it pos-
sible to adjust the wavelength at runtime to opti-
mize contrast. Diagnostic data can be read from 
the lights at any time thanks to their network 
connection.

Immune to extraneous light
The advantages of high-performance lighting 
are not only that it allows fast exposure of rapid-
ly moving objects, but also that it almost entire-
ly eliminates the influence of extraneous light – 
an often underestimated source of errors. 
Suppression of extraneous light is a crucial fac-
tor in the quality of inspection and measurement 
results.

Runtime flexibility
Many machine vision applications require very 
precise alignment of the light source to achieve 
good results. B&R's barlights therefore offer elec-
tronic angle adjustment from -40° to +90°. 

When producing multiple products on the same 
machine, the lighting angle can be optimized be-
tween batches – simply set it once for each prod-
uct and save it as part of the batch recipe. The 
electronic angle adjustment on the ringlights 
makes it possible to optimize the light cone.

Highlights

< Lighting control with µs precision 
< High-performance LEDs (immune to  

extraneous light)
< Automatic adaptation to every situation 



The powerful backlights are available in two sizes.
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Powerful backlights
Available in two sizes, the backlights are extreme-
ly powerful. Like all other B&R lighting, they in-
clude a built-in strobe controller and can be used 
extremely flexibly thanks to the four light colors 
that can be changed at runtime. The light intensi-
ty is completely homogeneous, an essential re-
quirement for reproducibility in measuring appli-
cations.

Factory calibrated
B&R calibrates barlights and backlights prior to 
delivery. This means that lighting components 

can be exchanged in the field without requiring 
any changes to the machine vision application. 
Since LED intensity varies with changes in tem-
perature, B&R has also integrated temperature 
tracking to adjust LED power automatically.

Simple cabling
Integrated into the machine network via an M12 
hybrid connector, which also supplies the neces-
sary 24 VDC power, B&R lighting systems each 
need only a single cable. A second hybrid connec-
tion enables daisy-chain cabling with additional 
lights or the camera.



Backlight

Variants

Minimum exposure time

Max. system jitter

Electronic angle adjustment

LEDs

Configuration

LED wavelength

Connections

Fieldbus

Dimensions [mm]

Operating conditions

Ambient temperature

Protection

Single 4x 6x 8x 150 300

1 µs

< 1 µs

-40° to +90° - -

1 or 4 colors per light

IR (850 nm), red, green, lime, blue, white, UV (395 nm)

POWERLINK with integrated hub, supports daisy-chaining

113 x 87 x 62 300 x 300 x 100 370 x 370 x 100 450 x 450 x 100 159 x 159 x 43 310 x 310 x 43

0 - 50°C

IP67 IP54

Lights Barlight
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Expanding the field of vision

Highlights

< Preconfigured functions
< State-of-the-art image processing  

algorithms
< Easy configuration

Together with B&R's fully integrated vision solu-
tion, the mapp Vision software package makes 
machine vision applications much easier to cre-
ate, maintain and diagnose.

The full range of mapp Vision functionality is 
available with the upgrade to Automation Studio 
4.6. When the Technology Package is installed, 
the correct firmware is automatically installed on 
all required components. This simplifies configu-
ration considerably and prevents errors.

B&R has integrated the HALCON machine vision 
library from MVTec into mapp Vision. The well 
proven algorithms enable robust, high-perfor-
mance solutions for position detection, com-
pleteness inspection, quality evaluation, measur-
ing and identification.

B&R has encapsulated these algorithms in ma-
chine vision functions that are as powerful as 
they are easy to configure. A wide range of tasks 
can be implemented without even writing a single 
line of code.



ABC
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Identification
mapp Vision can handle more than 40 different 
code types, including all the most common 1D 
and 2D codes. In addition to position and orienta-
tion information, the software also provides infor-
mation for quality evaluation of the codes – ac-
cording to the criteria of ISO 15415/15416 with 
extended grading information. This allows pro-
cesses to be adapted on the fly – for example to 
account for printed codes that fade over time. The 
function is self-optimizing and enables reliable 
results even at very high speeds.

OCR reading
The integrated character recognition function 
works with a deep learning algorithm. The OCR 
function is therefore very reliable and enables 
high-speed reading even with poor image quality 
or difficult characters, such as dot matrix fonts. 
The easy-to-use interface simplifies implementa-
tion of OCR applications.

Blob analysis
With mapp Vision, surface recognition goes far 
beyond simply counting pixels of a region. In addi-
tion to determining the size of the detected area 
and the position of its geometric center with mi-
cropixel precision, the function also provides in-
formation on its orientation and mean gray value. 
Blob analysis can therefore be used for a variety 
of tasks, such as position detection, measure-
ment, counting or color recognition.

Matching
The matching function easily identifies objects, 
their position and orientation. In addition to edge-
based matching, a correlation-based variant is 
also available. The flexible configuration options 
make it possible to reliably detect objects with 
even when imaged at different scales. Matching 
not only provides the position and orientation of 
the object, but also the type of model found and 
the quality of the match.

Metrology
With Metrology, mapp Vision provides a powerful 
and highly accurate measuring instrument. Edges 
along lines or circle segments are measured with 
subpixel accuracy. This makes it possible to pre-
cisely determine distances and radii for quality 
control or for positioning and tracking tasks in 
mechanical gripping systems. 
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Easy machine vision  
with mapp Vision

B&R's new machine vision system is fully inte-
grated in its mapp Technology software environ-
ment. Project development, control and diagnos-
tics are all handled in mapp, making it easy to 
implement and link with other mapp functions.

Functions like image capture and triggering are 
part of the machine application. They can be syn-
chronized just as easily and precisely as I/O sig-
nals and axis movements. With the ready-made 
software components of mapp Vision, it's simply a 
matter of configuring the links between the indi-
vidual functions. There's no need for the program-
ming work that would traditionally be necessary.

Data such as position and orientation is available 
as real-time variables in the machine application 
without time-consuming mapping. With only a few 
clicks, images from the machine vision system can 
be integrated in the mapp View HMI application. 

Integrating lighting control into the machine ap-
plication is just as easy. External lighting is simply 
assigned to a camera in the software. The control 
of the light is automatically synchronized with the 
recording of the image.

Easy commissioning
Vision functions can be preconfigured during de-
velopment in Automation Studio. A large portion of 
the engineering work can be done in the office us-
ing saved images. Fine tuning is then performed 
directly on the machine HMI in mapp Cockpit, mapp's 
intuitive diagnostics and commissioning tool. 
There's no need for a special development tool.

Any parameters that need to be changed on the ma-
chine can easily be transferred back to the develop-
ment project. The parameters from the machine ap-
plication and development project are shown side 
by side in a comparison overview. Any differences 
are highlighted, and the operator can simply select 
in which direction to apply the changes.  

Automatic networking
Different products often require different settings 
for camera and lighting to achieve optimal results. 
The link between the mapp Recipe recipe man-
agement system and mapp Vision makes it easy 
to meet this requirement. A product recipe also 
includes the correct camera and lighting parame-
ters, so they are applied automatically. 



27-03-2021

27-03-2021

27-03-202127-03-202127-03-2021 27-03-2021

27-03-2021

27-03-202127-03-2021

Made in AustriaMade in Austria Made in Austria

Made in Austria

Made in Austria

Made in Austria

All of the relevant parameters for camera and lighting can be adjusted at runtime using recipes. This makes it possible to adapt 
the color, angle and focal point of the barlights to different batches of products.
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To ensure that only authorized operators are able 
to change the parameters of the machine vision 
system, mapp Vision can be linked to the user 
management system, mapp User. This makes it 
possible to define which user roles are permitted 
to make which changes, and to save a log in the 
mapp Audit system that documents what chang-
es have been made and by whom.  

Highlights

< Integrated with other mapp components
< Simple programming
< Easy commissioning
< Easy diagnostics
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Embedded in the HMI
Captured images and image processing results 
can be easily integrated into the web-based HMI 
application using mapp View – for optimal viewing 
on either desktop PCs, tablets or smartphones.

A selection of ready-made HMI components, 
known as widgets, is available for machine vision 
functions. The ability to overlay detected objects 
on top of the captured image, for example, makes 
it easy to check whether the machine application 
is working as expected – substantially accelerat-
ing both development and commissioning.

Once the machine is operational, it is possible to 
highlight which of the identified objects in the 
captured image will be used for subsequent pro-
cessing steps. This could include objects, for ex-
ample, that that are only permitted to be further 
processed if limit values are not violated. Addi-
tional information such as position and orienta-
tion can either be overlayed on top of the image, 
or displayed off-frame.

Captured images and image processing results can be integrated 
into the web-based HMI application using mapp View.
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Like all of its automation products, B&R’s machine vision system is programmed using the ready-made components of mapp 
Technology. The resulting application covers everything from process control and motion to machine vision and HMI.

Just like control, motion and safety technology, the machine vision functions are all configured in the familiar Automation Studio 
engineering tool.
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Into the age of Industrial IoT
with OPC UA

B&R is among the first manufacturers to enable 
machine-to-machine communication with OPC UA 
TSN and is already launching its first controllers 
equipped with the new communication technolo-
gy. For real-time communication at the line level, 
truly vendor-agnostic, interface-free solutions 
are now a reality.

B&R will successively upgrade its controllers 
with TSN network interfaces, making the real- 
time Ethernet technology available for machine 

and plant engineering applications. In addition, 
an OPC UA TSN enabled bus controller is available 
for the X20 system. 

B&R is also adding the publish-subscribe mech-
anism to the proven OPC UA library in its Auto-
mation Studio development environment. To-
gether with TSN, this will allow all real-time 
communication at the line level as well as I/O 
communication to be handled using a common, 
vendor-agnostic protocol.  

Time Sensi�ve Networking

Line-level I/O

B&R
controller with
OPC UA TSN

3rd-party
controller with
OPC UA TSN

B&R
controller with
OPC UA TSN

Time Sensi�ve Networking

Field-level I/O

3rd-party 
machine network
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Time Sensi�ve Networking

Line-level I/O

B&R
controller with
OPC UA TSN

3rd-party
controller with
OPC UA TSN

B&R
controller with
OPC UA TSN

Time Sensi�ve Networking

Field-level I/O

3rd-party 
machine network

Time Sensitive Networking
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Driving force behind OPC UA TSN
B&R has been an integral part of the initiative 
driving development and standardization of  
OPC UA TSN. B&R also plays a leading role in the 
involved standardization organizations IEC, IEEE, 
IIC, OPC Foundation and VDMA. By actively partici-
pating in various testbeds, B&R ensures that ma-
chine builders and operators around the world will 
start to see the benefits of globally harmonized 
industrial communication as soon as possible.

Harmonized application profiles
In order to be connect all other sensors and actu-
ators with OPC UA TSN in the future, B&R is working 
with other industry leaders to harmonize applica-
tion profiles. The goal is to establish profiles 
based on OPC UA TSN that feature built-in safety 
and security. The interoperable solution will pro-
vide consistent information models as well as 
consistent communication and application be-
havior. It will thus be possible to meld OT and IT 
networks into a single, convergent network –  
rendering traditional fieldbus systems superflu-
ous and paving the way for vendor-agnostic com-
munication in the Industrial IoT.

Highlights

< Harmonized communication 
in the Industrial IoT 

< I/Os with OPC UA TSN 
< Easy line integration 
< Seamless exchange of data from the  

sensor to the cloud  
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Easily in touch with your machines
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Highlights

< Clear overview of all machines  
< Easy evaluation of key performance  

indicators 
< Data storage on premises or in the cloud  
< Easy configuration 
< State-of-the-art security standards  

Asset Performance Monitor is B&R's first cloud 
application based on ABB Ability, ABB's unified, 
cross-industry offering of digital solutions. By 
giving OEMs a reliable overview of all their ma-
chines in the field, it allows them to identify po-
tential improvements, take service operations to 
the next level and unlock new business models 
and revenue streams.  

Around the clock and around the world, Asset Per-
formance Monitor delivers data such as produc-
tion rate, energy consumption and temperature. 
OEMs can see how their machines are being oper-
ated and monitor their status at a glance. This 
allows them to respond more quickly to service 
issues while at the same time reducing service 
costs. The cloud application indicates where 
maintenance is necessary and provides the basis 
for tailor-made maintenance service.
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receives cloud access and can log in with a user-
name and password.

ABB Ability platform
B&R cloud applications are based on ABB Ability, 
the unified, cross-industry digital offering from 
ABB. The Ability platform is based on Microsoft 
Azure. ABB Ability allows businesses to harness 
the power of industrial data. 

Security and privacy
The Asset Performance Monitor application pro-
vides a secure and reliable connection. Security 
and data integrity are guaranteed by state-of-
the-art security standards and transfer protocols. 

Clear overview
All settings for how data is displayed on the dash-
board can be made directly after logging onto the 
machine. Asset Performance Monitor has a clearly 
structured design, with a dashboard that can 
easily be customized and configured for any audi-
ence, from service technician to top manager. 
Machine builders can use B&R's cloud application 
to take their service to a new level and optimize 
their performance for the long term.

Key performance indicators 
With a clear overview of all their machines' data, 
OEMs can easily define and compare key perfor-
mance indicators such as overall equipment ef-
fectiveness across their entire installed base. 
They can quickly identify patterns and recurring 
incidents and target key areas for improvement.  

New revenue streams
Asset Performance Monitor opens up new busi-
ness models for OEMs. In addition to maintenance, 
they can offer performance-based service level 
agreements, continuous machine upgrades and 
function updates as a service. The application 
also provides the baseline for service level agree-
ments to boost machine performance. 

Open IIoT architecture
To collect the data from the machine, an Automa-
tion PC is installed on site as an edge device. It 
receives data from the machine controller via OPC 
UA and passes it on to the cloud using the MQTT 
protocol. The connection between the machine 
and the cloud is established automatically. The 
software required for the application on the edge 
device is also installed automatically. The OEM  



Identify patterns, target improvements

Custom-tailored maintenance service

Identify potential areas of improvement

Compare KPIs across machines

Seamless transparency
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Based on



The B&R SiteManager connects to the machine controller via OPC UA and transfers 
data to the cloud using the MQTT message protocol. 

SiteManager

Cloud

OPC UA

MQTT

Site Manager

PLC
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Cloud connectivity with 
SiteManager

Highlights

< Secure data transfer to the cloud
< No loss of information in the event of 

connection problems
< New functions via firmware update 

A new firmware version enables the B&R  
SiteManager to send data securely to the cloud. 
Existing SiteManagers in the field can be easily 
updated to the new firmware version.

The B&R SiteManager connects to the machine 
controller via OPC UA and transfers data to the 
cloud using the MQTT message protocol. During 
configuration, the user defines which data is to 
be transferred. It is also possible to transfer diffe-
rent data to different cloud providers. Configura-
tion is completed easily in the SiteManager’s 
web-based user interface.

In addition to the cloud interface, the new firm-
ware version provides various options for aggre-
gating the collected data, such as calculation of 
the minimum and maximum values or calculation 
of the mean value. An integrated store and for-
ward database ensures that no data is lost, even 
in the event of connection problems.

Existing SiteManagers in the field can be quickly 
and easily updated to the new firmware version 
with a cloud interface. That means that machines 
already delivered with a SiteManager connection 
can also be connected to the cloud. The update 
to the new firmware version is free of charge.



A new firmware version enables the B&R SiteManager to send 
data securely to the cloud.
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ACOPOStrak
B&R presented its intelligent ACOPOStrak track system for the first time at the 2017 SPS IPC Drives ex-
hibition. At a top speed of more than four meters per second, workpieces travel from processing sta-
tion to processing station on independently controlled shuttles. In between are electronic diverters 
that divide and merge product streams. ACOPOStrak is a revolution in adaptive manufacturing that ex-
tends the economy of mass production down to batches of one. 

Easy hand-off
The key to cost-effective implementation is being 
able to transfer the products between systems 
without assistance from an operator or robot. 
With ACOPOStrak, this is made possible by the 
special construction of the shuttles. They are 
transported on the track by magnetic force and 
on the conveyor belt by friction. Continuous guide 
rails keep them on the right path. 

While the conveyor belt moves the products with 
constant speed and spacing, each shuttle on 
the ACOPOStrak segment can be controlled inde-
pendently. It becomes easy to vary transport 
speed and processing times at filling, capping 

ACOPOStrak
Conveyor belt meets track system 

Combining the intelligent ACOPOStrak transport 
system with conventional conveyors makes mass 
customization profitable. B&R combines the flex-
ibility of an intelligent track system with the low 
cost of conventional conveyors.

In many cases, all you need to make a personalized 
product is one short section of flexible, intelligent, 
track-based transport. The products can be car-
ried through the rest of the line as usual. That's 
why B&R designed its intelligent ACOPOStrak trans-
port system to interact perfectly with convention-
al conveyor belts. Such a hybrid approach com-
bines the flexibility of the intelligent track with 
the low cost of conventional belts.



B&R designed its intelligent ACOPOStrak transport system to interact perfectly with conventional conveyor belts.
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and custom labeling stations. Integrating just a 
short segment of ACOPOStrak into a conveyor 
system adds the flexibility needed for profitable 
mass customization. 

Space-saving solution
Thanks to the modular design, it is easy to inte-
grate ACOPOStrak segments of various lengths 
into a conventional conveyor system. It's even 
possible to retrofit existing plants. ACOPOStrak 
segments are highly integrated drive units that 
combine the motor, power and signal electronics 
and high-performance computing in a single 
housing. There is no need for any additional in-
verters or motion control units, which would not 

Highlights

< Flexible, cost-effective production
< Compact, space-saving solution
< Can be combined with conventional belt 

conveyors

Conveyor Conveyor

Conventional transport

ACOPOStrak

Flexible transport Conventional transport

only add substantial cost, but consume a great 
deal of space in the control cabinet. As a result, 
the combination of ACOPOStrak and conveyor 
belts is a very compact, space-saving solution. 



With the integrated simulation options provided by mapp Trak, the developer can run tests to 
identify the optimum number of shuttles to maximize productivity.

The software engineer simply defines rules in mapp Trak for how the shuttles should be-
have on the track.
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used in both the simulation and the real plant, 
which makes it possible to switch between simu-
lation and real operation at any time.  

Faster to market with mapp Trak 

The mapp Trak system software makes intelligent 
transport systems easy to manage. It helps keep 
shuttles from colliding, crossing virtual barriers 
or violating configurable speed limits.

By making the software engineering for the ACO-
POStrak transport system so simple, mapp Trak 
helps both machine builders and manufacturing 
companies get their products to market rapidly. 
This saves time and money, and ensures an at-
tractive return on investment. The software en-
ables product flows to be divided and merged 
collision free and calculates optimal routes 
through the system.

Process-oriented programming
With mapp Trak, the track system application is 
created using process-oriented programming. The 
software engineer simply defines rules for how the 
shuttles should behave on the track. The rules de-
fined in mapp Trak are activated when shuttles 
pass virtual trigger points on the track. This is a 
highly efficient way to implement movement se-
quences. There is no need to tediously program 
individual axes and motion profiles for each shut-
tle. Shuttles can also be added or removed without 
having to change the application software. 

Simulation for efficient operation
With the integrated simulation options in mapp 
Trak, the developer can run tests to identify the 
optimum number and speed of shuttles to maxi-
mize productivity. The same system software is 
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unique product ID. It is also possible to store the 
date and time each product passes through each 
processing station. FDA-compliant tracking is 
easy to implement.

Scene Viewer
In addition, the Scene Viewer component can be 
used to visualize how shuttles interact with other 
mechanical elements such as screwdriving sys-
tems or robots. The respective machine element 
is imported via STEP file. This makes it easy to set 
up a realistic environment in the simulation. 

Seamless traceability
With the mapp Trak system software, product 
data can be clearly linked to the shuttle on which 
the respective product is currently located. A 
product-specific data record on a pharmaceutical 
production line, for example, can contain the ex-
act composition of the active ingredient and a 

Standard

Messewand

TRAK

TRAK

Process control
Process, buffer, 
network flow

Ilmsys

Logistics control
Route, deadlock, 
logistics system

Shuttle control
Workspace, sector, 
setpoint calculation

Segment control

Process 
execution

Routing 

Positioning

Actuation

Highlights

< Optimized time to market
< Less programming
< Integrated simulation
< FDA-compliant tracking
< High-performance collision avoidance  



SLS0.2 m/s

4 m/s

Safely Limited Speed and four other safety functions keep operators safe when interacting with machinery.
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Humans and ACOPOStrak,  
hand-in-hand

B&R is the first manufacturer of intelligent track 
systems to introduce human-track collaboration. 
Five integrated safety functions allow humans to 
work directly alongside the track with no safety 
barriers – without impairing productivity.

Human operators remain indispensable on many 
production lines due to their skill, intelligence and 

ability to learn new tasks quickly. Manual worksta-
tions will therefore continue to play an important 
role in the factory of the future. This makes it all the 
more important to reconcile safe human-machine 
collaboration with short time to market and attrac-
tive return on investment. The intelligent  
ACOPOStrak transport system and B&R's  
human-track collaboration make this possible.
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The safety functions of ACOPOStrak also enable implementation of a safe setup mode.
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Flexible safety functions
The five integrated safety features at the heart of 
safe human-track collaboration: Safe Torque Off 
(STO), Safely Limited Speed (SLS), Safely Limited 
Force (SLF), Safe Direction (SDI) and Safe Maximum 
Speed (SMS). These functions allow the shuttles 
to slow down to a safe speed and exert a safely 
limited force when humans are nearby. In other 
areas of the track, or when no one is around, the 
shuttles travel at full speed and full power. In ad-
dition, the maximum safety response time of six 
milliseconds is very short.

What truly sets B&R's human-track collaboration 
apart is its flexibility. The limit values for safe 
speed and safe force are not fixed values, but 
can be calculated dynamically by the safety ap-
plication at runtime and activated or deactivated 
as needed. The safe speed calculations even 
take the weight of the shuttle into account. This 
allows shuttles of different weights to travel at 
their respective maximum safe speeds without 
posing a danger. 
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Highlights

< No safety barriers
< Zero-downtime setup mode 
< Selective activation of safety functions 
< Boost in OEE and ROI  

Safe setup with zero downtime
The safety functions of ACOPOStrak also enable 
implementation of a safe setup mode. In setup 
mode, the speed and force limits are activated as 
needed for the respective track sections. Once 
humans have left the safe zones, the restrictions 
are lifted, and it is possible to switch between  
reduced-speed and full-speed operation as 
needed. Other systems have track elements that 
are able to limit the speed intrinsically, but this 
restriction cannot be disabled or adjusted. 

Efficiency and profitability
Due to the extremely short error response time, 
safety clearances can be much smaller. Even with 
collaborative manual workstations and safe setup 
mode, the machine surrounding the track can be 
kept to compact dimensions. This increases return 
on investment and shrinks the machine footprint. 
Human-track collaboration takes ACOPOStrak's  
ultimate production effectiveness to a new level. 
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SuperTrak
Enabling the adaptive machine 

The SuperTrak transport system from B&R enables 
advanced manufacturing concepts for flexible, 
efficient production at any batch size. SuperTrak 
has been specially developed for 24/7 operation 
in harsh industrial environments. The system is 

reliable, safe and remarkably service-friendly. In-
dividual segments and shuttles can easily be re-
placed without having to disassemble the track. 
This results in a very low mean repair time and 
increases the productivity of the entire plant.
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Fault tolerance
 < Keep operating, bypass unavailable stations
 < Process management during runtime

High integration capabilities
 < Perfect integration with all types of  

industrial robots
 < Reduced floor space consumption

Position repeatability
 < High precision for improved production quality
 < Faster indexing

High payload
 < Handles high process forces
 < 10+ kg payload on a single shuttle
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1000 mm 1030 mm

Curved segment

Track length

Straight segment

Au
to

m
at

io
n 

PC

X20

Synchronization
in hard real time

APC

System topology 
 < Third-party integration
 < High-precision synchronization with external axes

System scalability
 < Small footprint
 < Scalable in steps of 1 meter
 < Easily adaptable

Segments
 < Integrated motor/electronics units
 < Robust design for industrial applications
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Shuttles
 < Long wheelbase for high stability 
 < With 2 or 3 magnets
 < Optional infrared ID system

Hot-swappable shuttles 
 < Purely magnetic holding
 < Fast changeover
 < Reduced machine downtime

Full CNC integration 
 < CNC components effectively integrated for 

automated production units
 < High system availibility



TIME TO MARKET
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Highlights

< Process-oriented programming
< Integrated collision avoidance
< Anti-sloshing to minimize free  

surface liquid oscillation
< Shuttle identification
< Extensive simulation capabilities for 

unbeatable time to market

Smart system software,
integrated engineering
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US

TTM

50 m

152 mm

+/-10 µm

4 m/s

>40 m/s2

160 N

1290 N

10 kg

Horizontal, vertical

Technical data and specificationsSuperTrak

Maximum track length

Minimum product pitch

Position repeatability

Maximum speed

Acceleration

Maximum thrust force

Magnetic holding force

Maximum payload

Installation orientation

System maturity

Industry-proven reliability
 < 16 years of field experience
 < Available in its 3rd generation
 < Successful applications in wide range of industries

Reliability by design
 < Minimized number of moving parts
 < Reduced mechanical wear
 < Mean time to recovery <1 hour

Easy maintenance
 < Only four components requiring regular replacement
 < Guides and rollers: MTBF >16,000 hours  

in normal operation
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Maximize robustness
Today's customers expect the inherent flexibility of 
electronically coupled axes without sacrificing the 
robustness of earlier mechanically coupled sys-
tems. Moving elements must stay synchronized 
with each other, even in the event of a fault. To 
solve this requirement, the extra power offered by 
the ACOPOSmulti is used to implement virtual posi-
tion encoders in the motor. This ensures that, in 
the event of an encoder failure, the drive system 
will remain synchronized as it comes to a stand-
still. The result is a substantial boost in availability.

More power  
for ACOPOSmulti

Highlights

< Low cycle time of 50 μs
< Fast and precise motion control
< Predictive lag error compensation
< Model-based control

The new generation of the ACOPOSmulti multi-axis 
servo drive allows cycle times as short as 50 µs for 
even greater precision when controlling highly dy-
namic processes. Virtual sensor technology also 
reduces the number of physical encoders required.

For demanding motion control applications, such 
as those found in the printing and packaging in-
dustries, movements must be controlled very 
quickly and precisely. That's no problem thanks to 
the exceptionally short cycle time of 50 µs for 
current, velocity and position control combined 
with the bandwidth and precision of the real-time 
Ethernet network POWERLINK.

Lag error compensation
B&R has made new additions to the standard 
controller cascade of its ACOPOSmulti servo 
drives, providing functions such as repetitive 
control – used for predictive lag error compensa-
tion – and model-based control with autotuning. 
These innovations ensure more precise control, 
better performance and higher product quality. 
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The new generation of the ACOPOSmulti multi-axis servo drive allows cycle times as short as 50 µs. 
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Modular 

Highlights

< No additional maintenance required
< No additional fans in the control cabinet
< The right solution for every machine

The ACOPOS P3 servo drive is now also available 
with feed-through heat sink or cold plate  
cooling. This reduces the use of fans and air  
conditioners in the control cabinet or, ideally,  
eliminates them altogether. Operation and main-
tenance costs are reduced.

System designers can now choose between the 
following cooling variants for the ACOPOS P3:

Wall mounting
With conventional wall mounting, heat dissipates 
via the air inside the control cabinet. This solution is 
optimal for a small number of axes with low power. 

Feed-through mounting
With a large number of axes in all power ranges, 
feed-through mounting is more suitable. An 
IP65-rated feed-through heat sink dissipates 
heat directly to the ambient air outside the con-
trol cabinet, so there is no need for costly cooling 
in the cabinet itself.

Cold plate mounting
This method utilizes a water-cooled cold plate. Vir-
tually all heat loss from the devices is transferred 
to the coolant. This type of cooling is suitable for a 
large number of axes in all power ranges. It requires 
the machine to have its own cooling circuit.

cooling concept  
for ACOPOS P3
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The modular cooling concept reduces the use of fans and air conditioners in 
the control cabinet.
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Economical motion control  
for industrial machinery

With the new ACOPOSinverters – P64new, P66, 
P74new, P76, P86 and P96 – B&R offers machine 
builders a broad palette of new frequency invert-
ers that perfectly meet the full range of applica-
tion requirements, from low-cost to high-end. 
The frequency inverters offer maximum efficien-
cy, improved competitiveness, reduced energy 
consumption and lower maintenance costs. 

Highlights

< Powerful dynamic behavior and high  
efficiency    

< Ultimate scalability    
< Large product portfolio 
< Wide range of applications     
< Total machine costs reduced  
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B&R offers machine builders a broad palette of frequency inverters that perfectly fulfill the full range of application requirements – 
from low-cost to high-end.
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Two new frequency inverters – the ACOPOS 
inverter P64new and P74new – are being added 
to B&R's product portfolio to replace the models 
X64 and P74. The ACOPOSinverter P64new and 
P74new are speed controllers that meet require-
ments for simple and demanding applications 
using three-phase induction motors ranging 
from 0.18 to 15 kW. 

The ACOPOSinverter P64new is the ideal replace-
ment for the ACOPOSinverter X64 and the  
ACOPOSinverter P74new for the ACOPOSinverter 
P74. Due to the almost identical dimensions of 
the devices, they can be integrated into different 
machine layouts and control cabinets. The new 
generation of ACOPOSinverters is fully func-
tion-compatible with the respective predecessor 
models. In the event of maintenance or damage, 
they can be replaced without using Automation 
Studio or making any changes to the project. In 
addition, the ACOPOSinverter P64new and P74new 
are robust and easy to use.

The new frequency inverters P64new and P74new 
offer users the following advantages:  

 < Easy motor control for induction motors,  
even at low speed, and dynamic accuracy for 
start/stop applications 

 < P74new: Completely integrated in the B&R 
system architecture via POWERLINK   

 < X2X Link interface for P64new    

New generation of 
ACOPOSinverters to
follow X64 and P74

 < Compact or book format for integration in 
different types of control cabinets    

 < Integrated safety function in P64new and 
P74new for compliance with functional safety 
standards    

 < Increased resistance to contaminated 
atmospheres  

The new generation of ACOPOSinverters is completely integrated in the B&R system architecture. 



61

Motion control

Integrated safety and control functions
The ACOPOSinverter P64new and P74new offer in-
tegrated safety technology out of the box. The 
safety functions provided include Safe Torque Off 
(STO) to meet simple requirements as well as ad-
vanced monitoring functions such as Safely Lim-
ited Speed (SLS) and Safe Stop 1 (SS1).   

Long-term availability of B&R systems
The P64new and P74new frequency inverters help 
B&R customers maintain long-term availability of 
their machines on the market. Availability for 
many years makes it possible to reduce mainte-
nance and upgrade costs to a minimum. At the 
same time, the new frequency inverters are de-
signed to meet the specific quality requirements 
of industrial environments, helping to make ma-
chines more productive and resource efficient.

P64new highlights

< Compatible with X64
< Compact format
< X2X Link interface
< Integrated safety functions (STO, SLS, SS1)
< Power range  

- Single-phase: 0.18 - 2.2 kW   
- Three-phase: 0.37 - 4 kW  

P74new highlights

< Compatible with P74
< Book format
< POWERLINK interface
< Integrated safety functions (STO, SLS, SS1)
< Power range  

- Single-phase: 0.18 - 2.2 kW   
- Three-phase: 0.37 - 15 kW  
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The ACOPOSinverter P86 is a frequency inverter for 
three-phase synchronous and induction motors, 
with or without encoders. It covers a wide power 
spectrum from 0.75 to 75 kW and is particularly 
well-suited for packaging, conveyor system or 
material processing applications.

The P86 is easy to configure and exceptionally 
flexible. It is equipped with the safety function Safe 
Torque Off (STO) and with double inputs in accor-
dance with SIL 3 / PL e. The P86 is fully integrated 
in the B&R system architecture via POWERLINK.

Powerful dynamics and scalability
The frequency inverter is tailored to provide max-
imum speed and maximum torque. Depending on 
the application, it delivers up to 220% of the nom-
inal output torque for two seconds. An optimized 
control concept also ensures short acceleration 
and control settling times. The minimum response 
time of the frequency inverter is one millisecond. 

Sustainable productivity
The ACOPOSinverter P86 was designed to meet 
the demands of applications in challenging envi-
ronmental conditions. The frequency inverter 
copes with vibrations, shock, dust and high tem-
peratures up to 60°C without loss of performance.

Frequency inverter for
broad range of applications



POWERLINK POWERLINK

Three-phase 380-500 VAC  Three-phase 380-500 VAC  

0.75-75 kW  55-250 kW  

STO, SLS, SS1  STO

Conveyors, palletizers, packaging machines, pumps, fans, textile machines,  
kneading machines, milling machines, strapping machines, mixers

Interfaces

Power supply

Power rating

Integrated safety 
technology

Areas of use

ACOPOSinverter P86 P96
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Highlights

< Powerful dynamics and scalability    
< Broad power spectrum    
< Integrated safety functions
< Extremely robust in harsh environments    

X2X CAN, X2X, POWERLINK POWERLINK POWERLINK

Single-
phase

200-240 
VAC  

Three-
phase

 380-500 
VAC  

Single-
phase

 200-240 
VAC  

Three-
phase

200-240 
VAC  

Three-
phase

380-500 
VAC  

Three-
phase 

500-600 
VAC

Single-
phase

200-240 
VAC  

Three-
phase

380-500 
VAC  

Single-
phase

200-240 
VAC  

Three-
phase

380-500 
VAC  

0.18-2.2 kW  0.37-4 kW  0.18-2.2 kW  0.18-15 kW 0.37-4 kW  0.75-15 kW  0.18-2.2 kW  0.37-15 kW  0.18-2.2 kW  0.37-15 kW  

STO, SLS, SS1  

Conveyors, palletizers, packaging machines, pumps, fans, textile machines, 
kneading machines, milling machines, strapping machines, mixers

P76P64new

Interfaces

Power supply

Power rating

Integrated safety 
technology

Areas of use

ACOPOSinverter P66 P74new
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Robust and compact
The ACOPOSinverter P96 is equipped with coated 
circuit boards and a robust housing that make it 
perfect for deployment in harsh environments. A 
controlled fan and measurement of the air intake 
temperature protect the inverter against tem-
perature related faults. The device's compact di-
mensions make it easy to mount, whether in the 
control cabinet or on the wall. 

Powerful inverter for 
demanding environments 

The new ACOPOSinverter P96 from B&R is particu-
larly well suited for machines with high power re-
quirements. It covers three-phase motors in a 
power range from 55 to 250 kW. The compact de-
vice is especially robust and is equipped with 
modern motor control technology as well as inte-
grated safety technology.

The powerful ACOPOSinverter P96 features direct 
torque control (DTC). The motor control technolo-
gy enables precise speed and torque control for 
all applications and nearly all types of motors. The 
integrated safety function Safe Torque Off (STO) is 
included out of the box and ensures that the 
torque is cut off safely. Every frequency inverter is 
tested for performance and safety under full load 
before delivery. This ensures maximum reliability. 

Commissioning and maintenance are simple and 
straightforward. Built-in throttling minimizes sys-
tem perturbation. Equipped with a POWERLINK in-
terface, the inverter can be fully integrated in the 
system architecture.

Highlights

< Direct torque control (DTC)  
< Full integration in system architecture   
< Integrated Safe Torque Off (STO)  
< For use in harsh environments  
< Large power range of 55-250 kW  
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The ACOPOSinverter P96 from B&R is particularly well suited for machines with high power requirements.



66

Motion control

Easy integration of 
frequency inverters

B&R ACOPOSinverter frequency inverters can be 
configured and controlled using mapp Axis com-
ponents. This greatly simplifies development of 
applications with frequency inverters. It also 
makes it much easier to incorporate inverters into 
axis groups.

With mapp Axis, frequency inverters are config-
ured in the same way as servo drives. The logical 
axis and the hardware are automatically linked 
using the configuration data. There is no need for 
I/O mapping or any other manual settings.

Reduced load on controller
By default, setpoints are generated remotely in 
the frequency inverter. This approach is ideally 
suited for simple applications, as no processing 
power is necessary on the controller. Optionally, 
the setpoints can be generated on the controller 
instead. The same functions for movement or axis 
couplings are then also available as with the ACO-
POS servo drive or DS402 drives from 3rd-party 
manufacturers. This makes it possible to use a 
frequency inverter as the spindle drive of a CNC 
machine, for example.

Easy diagnostics
mapp Cockpit is available for the commissioning 
and diagnostics of frequency inverters. This plat-
form-independent tool offers extensive options 
for collecting and evaluating data in the form of 
tables and diagrams. In addition, parameters can 
be adjusted at the push of a button, making com-
missioning and maintenance substantially easier.



m
ul

ti
AC

OP
OS

m
ul

ti
AC

OP
OS

67

Motion control

Highlights

< Easy configuration of frequency  
inverters

< Coupling with any servo axis
< Easy commissioning and diagnostics  

Integration in mapp Motion makes controlling B&R's frequency inverters easier than ever.
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per motor axes. This platform-independent tool 
offers extensive options for collecting and evalu-
ating data in the form of tables and diagrams. Pa-
rameters can be adjusted at the push of a button, 
making commissioning and maintenance sub-
stantially easier.

Coupling with servo axes
mapp Axis uses a uniform, central setpoint gener-
ator for both real and virtual axes. The same func-
tions for movements or axis couplings are there-
fore also available for stepper motor axes as for 
ACOPOS servo drives or DS402 drives from 3rd-par-
ty manufacturers. This makes it possible to use a 
stepper motor for an infeed axis in a CNC machine, 
for example.

Easy integration of 
stepper motor axes

With mapp Axis, stepper motors can be configured 
easily without the programming that would nor-
mally be required. The ready-made software com-
ponents of mapp Axis, also make it much easier to 
incorporate stepper motors into axis groups.

With mapp Axis, stepper motor axes are config-
ured in the same way as all other axes. The logical 
axis and the hardware are automatically linked 
using the configuration data. There is no need for 
I/O mapping or any other manual settings. mapp 
Axis is available for stepper motor modules in the 
product groups X20SM, X67SM and ACOPOSmicro.

mapp Cockpit gives the user a comprehensive 
tool for commissioning and troubleshooting step-

With mapp Motion, stepper motors can be 
configured easily without the programming 
that would normally be required.
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Highlights

< Simple configuration of stepper motors
< Coupling with any servo axis
< Easy commissioning and diagnostics  
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Position information is obtained by a light curtain 
or camera and sent to the machine control sys-
tem. Synchronization with an intelligent transport 
system such as ACOPOStrak or SuperTrak is also 
easy to implement with mapp Motion.

A new generation of  
pick-and-place

Highlights

< Perfect synchronization
< Optimized path planning
< Short response times
< Manipulation of moving workpieces  

mapp Motion opens up new dimensions of pick-
and-place performance through precise synchro-
nization of robots and moving workpieces. mapp 
Motion also optimizes collaboration between ro-
bots and intelligent track systems.

mapp Motion automatically incorporates the un-
controlled movement of a workpiece into the 
path calculations of the robot, allowing it to pro-
cess, pick up or place workpieces even while they 
are being transported. Processes can be run at  
higher speeds.

The most common application for tracking is to 
follow workpieces transported on a conveyor belt. 
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mapp Motion optimizes collaboration between robots and 
intelligent track systems.
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In-sync with robots

Highlights

< Optimal synchronization of robots with 
external axes

< Extension of the workspace of a robot
< Additional degrees of freedom thanks to 

movable workpiece tables

B&R has added the Programmed Moving Frames 
function to the mapp Motion software package. 
The software synchronizes robots with the 
movements of gantry systems or workpiece ta-
bles. This makes it possible to better utilize the 
robots' full potential.

Gantry systems are an easy and cost-effective 
way to expand the reach of a robot. The addition-
al degrees of freedom allow optimized movements 
and better utilization of robot dynamics. mapp 
Motion incorporates the movement of the gantry 
system into the path calculations of the robot. 
The programmer doesn't need to coordinate the 
movements of the gantry system and robot man-
ually. The same applies in cases where robots or 
CNC machines are combined with moving work-
piece tables. 

General path planning
Only one controller is necessary for the machine, 
robot and other moving components. The robot 
and additional components act as one unit. Coor-
dinated path planning allows optimal utilization of 
the dynamic limits of the individual components. 
It also guarantees that all specified process pa-
rameters are adhered to, such as the relative 
speed between tool and workpiece.
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mapp Motion makes robotics applications with gantry systems easy to manage. 
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Control technology
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inputs with an input frequency of 50 kHz for 4x 
evaluation. All digital inputs have open circuit 
monitoring to help ensure safe, reliable operation.

Fully integrated 
To detect slippage, the modules have been 
equipped with stall detection. They are fully inte-
grated in Automation Studio and can therefore be 
easily used with B&R's CNC function, for example. 
In addition, the stepper motor modules have Net-
Time capabilities. In ABR mode, precise time-
stamps can be assigned to the positions and they 
can then be further processed by the controller. 
The timestamps are based on distributed network 
clocks that automatically deliver highly accurate 
and perfectly synchronous values.

Improved performance for 
stepper motors

Highlights

< Sensorless, load-dependent current 
reduction  

< Inrush current limiter   
< Motor output with short circuit and over-

load protection   
< Open circuit monitoring   
< Stall detection   
< Highly accurate timestamp  

With the X20SM1436-1 and X20SM1446-1 mod-
ules, B&R is expanding its product range to in-
clude two new X20 modules for direct control of 
stepper motors. The modules can be used for 
stepper motors with operating voltages from 18 to 
60 VDC at nominal currents from 2.5 A to 5 A. 

Through use of the integrated current reduction 
function, B&R has significantly increased the 
power of the modules. Double the nominal current 
– up to 10 A – can be handled for a short period of 
time. The current reduction function is sen-
sor-free and load-dependent. The modules con-
trol current reduction according to the operating 
situation and load. This can achieve energy sav-
ings of up to 75%. 

Decreased energy consumption,  
increased performance
In addition to energy savings, power dissipation 
and therefore the heat generated in the modules 
are also significantly reduced. At the same time, 
the current reduction also results in the stepper 
motor running more smoothly. To prevent damage 
to the modules, they are equipped with an inrush 
current limiter and a motor output with short cir-
cuit and overload protection. 

In addition to the contact for the stepper motor, 
there are also four 24 VDC digital inputs available. 
Three of them can be configured as ABR encoder 
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1x stepper motor (full-bridge)

2.5 A (3 A peak) 5 A (10 A peak)

24 - 48 VDC ±25%

4x 24 V

16-bit

50 kHz

4x

Stepper motor outputs

Nominal current

Nominal voltage

Digital inputs

Counter size

Input frequency

Evaluation

X20 modules X20SM1436-1 X20SM1446-1
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tailored to the specific application. The sampling 
frequency can be individually configured. Due to 
fast sampling up to 50 kHz, damage frequencies 
of up to 25 kHz can be evaluated. 

Measuring vibrations optimally

Highlights

< Suitable for virtually any vibration source 
< Raw data can be used for custom analysis 

algorithm 
< Space-saving  

B&R has expanded its product range to include a 
new X20 module to measure vibrations. When us-
ing the X20CM4800X, vibration information can be 
processed directly after acquisition with an anal-
ysis algorithm tailored to the associated applica-
tion. The module can be adapted to the individual 
use case and takes up little space in the control 
cabinet with its width of only 12.5 mm.

Up to four IEPE accelerometers can be connected 
to the module, which allows a wide range of vibra-
tion sources to be optimally detected. Since the 
module provides the raw data of the accelerome-
ter, it is possible to create an analysis algorithm 
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4x acceleration (IEPE)

24-bit

Up to 25 kHz Up to 10 kHz

Configurable

Raw data can be used for 
custom analysis algorithm

Integrated data analysis (FFT)

Inputs

Resolution

Damage frequency

Sampling frequency

Technology

X20 modules X20CM4800X X20CM4810
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Compact-S controller  
with integrated switch

Highlights

< Integrated switch  
< Extremely compact
< Maintenance-free

B&R is introducing a new compact controller from 
the Compact-S CPU series. The new X20CP0420 is 
equipped with an integrated switch that enables 
daisy-chain cabling between network stations. 

The X20CP0420, with a width of only 37.5 mm in-
cluding the power supply, expands the compact 
controller portfolio. The controller achieves cycle 
times of down to 4 ms and is equipped with 128 
MB RAM and 256 MB internal flash memory. The 
many onboard communication options include 
Ethernet, USB and RS232. An optional CAN bus in-
terface is also available. With no fans or batteries, 
it is also maintenance free. 
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B&R is expanding its Compact-S series with a new compact controller with an integrated switch.



82

Control technology

CPU

Fastest cycle time

RAM

Nonvolatile RAM

Onboard flash drive

Ethernet

POWERLINK

USB 2.0

CAN 

RS232

Interface slots

Removable memory

RTC buffer time (typical)

Maintenance-free

ARM Cortex  
A9-166 (comp.)

ARM Cortex  
A9-166 (comp.)

ARM Cortex 
A9-240

ARM Cortex 
A9-300

ARM Cortex 
A9-500

ARM Cortex 
A9-667

4 ms 4 ms 2 ms 1 ms 800 µs 400 µs

64 MB 64 MB 128 MB 128 MB 256 MB 256 MB

8 kB 8 kB 16 kB 16 kB 32 kB 64 kB

256 MB 256 MB 512 MB 1 GB 1 GB 2 GB

1x 
10/100BASE-T

2x 10/100 
Base-T (switch) 1x 10/100BASE-T

- - - 1x 1x 1x

2x

Optional

1x

- - - Up to 2x Up to 2x Up to 2x

Via USB flash drive

1,000 h

No fans, no batteries

Compact-S CPU X20CP0410 X20CP0411X20CP0420 X20CP0482 X20CP0483 X20CP0484



Perfectly scalable
5 performance classes 
Up to 2 expansion slots 

Powerful
ARM Cortex A9 
Up to 256 MB RAM 

Integrated flash drive
Up to 2 GB of internal flash memory 
Up to 64 kB NV RAM 

Totally maintenance-free
No fans 
No batteries 
Battery-backed real-time clock 

Flexible slots
X20 interface slots 
For all X20 fieldbus modules 
Modular: For 0, 1 or 2 IF modules 

Local expansion
Complete X20 product range 
Up to 250 I/O modules 
Connected directly or at distances 
up to 100 m 

Standard Ethernet
For higher-level communication, 
e.g. with OPC UA 

POWERLINK
For remote connection of I/O modules, 
axes and safety equipment with com-
plete freedom to choose a topology

USB 2.0
For program/system updates
Freely available for the application 
and for Technology Guarding

Integrated interfaces
Serial interface: RS232
Optional: CAN connection
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has one interface. It is also hot-swappable and 
can therefore be exchanged during operation.  
A 9/125 µm single-mode glass fiber cable with a 
duplex LC connector is used for the connection.

Bridge up to 50 km 
with fiber optics

Highlights

< Distances up to 50 km  
< Via single-mode glass fiber cables  
< Hot-swappable  

The new hub expansion module X20HB1882  
enables the transfer of POWERLINK and Ethernet 
data via fiber optic cables. This allows real-time 
communication over distances of up to 50 kilome-
ters between two stations.

Fiber optic technology is primarily used if there is 
a long distance between controller and I/O. This is 
often the case when automating and monitoring 
large infrastructure projects such as railway lines 
or tunnels, for example.

The hub module is suitable as an extension for 
bus controllers X20BC8083 and X20BC8084 and 
the X20HB8880 stand-alone hub. The module 



LogTunnel master

Log server

LogTunnel client 2

LogTunnel client 1 Controller

Controller
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Secure data logging via  
LogTunnel

Highlights

< Data recording and remote maintenance 
run simultaneously

< Encrypted connection
< Easy to use

The remote maintenance solution from B&R 
makes it easy to service machines and systems 
anywhere in the world from your office or on the 
road. The solution utilizes the latest IT and secu-
rity standards and allows for significant savings 
with low investment costs.

With LogTunnel, B&R also offers a simple way to 
set up and configure permanent connections to 
machines. LogTunnel makes it possible to record 
machine data to a central database server (log 
server) in the cloud or a data center. Analysis of the 
collected data makes it possible to identify faulty 
parts early on and plan service intervals optimally.

LogTunnel is configured in GateManager. The per-
manent connection is set up using drag-and-

drop without requiring special IT know-how. Rout-
ing, firewall or VPN tunnel configurations are not 
necessary. The on-demand connection estab-
lished via LinkManager for maintenance does not 
interrupt an ongoing permanent data connection 
via LogTunnel. LogTunnel is supported on in-
house GateManagers as well as through the 
GateManager hosting service. 



World 
Wide 
Web

LogTunnel master

Log server86
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Data logging
With LogTunnel, a SiteManager in the log server's 
network acts as LogTunnel master. The SiteMan-
agers for the various machines establish perma-
nent connections to this master. An X20 controller 
can use this connection to transmit data to the 
log server, for example. LinkManager and LogTun-
nel connections can occur simultaneously.

Remote access & maintenance
Service technicians have the option of connecting 
to systems and machines via software (LinkMan-
ager). They can do so via a PC-based system or us-
ing a smartphone or tablet (iOS or Android). All ac-
cess is logged and archived for later traceability.

Security
Communication between the components of the 
B&R remote maintenance solution is based on 
SSL VPN with AES encryption. A two-factor au-
thentication method based on an X.509 certifi-
cate is used. The machine or manufacturing sys-
tem's connection to the Internet can take place 
via LAN, WLAN or mobile network devices (4G LTE / 
3G / GPRS) with an integrated firewall. 



LAN

LAN

LAN

WiFi

3G/GSM4G/LTE

World 
Wide 
Web

SiteManager embedded

LogTunnel client

SiteManager 1135

LogTunnel client

SiteManager 1115

LogTunnel client

SiteManager 1145

LogTunnel client

ABB AbilityTM

AWS Microsoft AZURE
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Data connectivity
The SiteManager provides a direct interface to the 
cloud. The SiteManager collects data from various 
network stations via an OPC UA interface. An X20 
controller may transmit statistical information to 
the cloud, for example. LinkManager and cloud 
connections can occur simultaneously.

SiteManager
A SiteManager provides access to the network via 
the GateManager. All hardware SiteManager vari-
ants are equipped with integrated inputs and out-
puts as well as at least one Ethernet port. The 
integrated firewall on the SiteManager controls all 
access to the machine network. All SiteManager 
variants are configured in Automation Studio.

GateManager with machine pool management
For efficient remote maintenance, the B&R solu-
tion features a GateManager with integrated ma-
chine pool management. This manages machines 
in the field as well as the access rights of mainte-
nance staff. Machine pool management does not 
require any special IT know-how. The GateManager 
can be purchased or leased as an SaaS solution.
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with the construction of the machine. Tedious ca-
ble checking is not necessary.

Integrated sensor power supply
At each CAN connection, 200 mA are available for 
the sensor power supply. The connections are 
short-circuit proof. The bus controller has a wide 
voltage range of 9 to 32 VDC. All sensors used in 
the industrial and automotive sectors can be 
connected directly using a single cable. An addi-
tional connector allows daisy-chain connection 
of the I/O power supply to other modules. 

Overcoming the limits 
of CAN topology

Highlights

< Integrated hub for CAN network
< Increase the maximum total cable length 
< Better use of bandwidth  
< Simple cabling   
< Minimum hub throughput times  

The new X67BC8780.L12 POWERLINK bus control-
ler from B&R has an integrated hub for eight CAN 
connections. The star topology of the CAN net-
work allows a higher maximum total cable length 
and better utilization of the bandwidth. It also 
greatly simplifies cabling. 

External CAN devices can be connected to each of 
the eight separate CAN lines with a standard CAN 
bus topology. Each line can extend out to the 
maximum length determined by the baud rate. 
The network is considerably more robust because 
the stations are divided between the lines. All 
eight CAN bus controller connections are termi-
nated using integrated terminating resistors. Full 
FPGA implementation allows the hub to achieve 
minimal throughput times.   

The shortest possible commissioning times
The bus controller uses M12 connection technol-
ogy. Pre-assembled standard cables make wiring 
errors a thing of the past. Commissioning starts 
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POWERLINK (V1/V2) controlled node

1x CAN with 8-port Hub

8x M12, A-coded

120 ns

Integrated in module

10 kbaud to 1 MBaud

9-32 VDC / 200 mA / channel

8x RX / 8x TX 

Bus controller

Inputs/Outputs

CAN connection

CAN hub throughput time

Terminating resistor

CAN baud rates

Sensor/Actuator power 
supply

CAN status LED

X67BC8780.L12 Technical data

Hub optimizes CAN network
By definition, a CAN network can only be built 
as a line structure with very limited branch 
lines. The new X67 hub groups various CAN 
segments into a collision domain. It functions 
similarly to an active star coupler in a fiber 
optic network.  With the active coupling, the 
individual segments are no longer subject to 
the restrictions of branch lines.
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itation and two motor outputs with short circuit 
and overload protection.   

The X67 module has four digital 24 VDC inputs. 
Three of them can each be configured as an ABR 
encoder interface with a counter frequency of 1 
MHz for 4x evaluation. All digital inputs are 
equipped with open circuit monitoring. This sig-
nificantly increases operational security.    

Efficient stepper motor control 

Highlights

< Sensorless, load-dependent current 
reduction

< Motor output with short circuit and over-
load protection  

< Open circuit monitoring of the sensor 
inputs  

< Short-circuit-proof encoder power supply  
< Stall detection   

With the 67SM2446-1, B&R is expanding its prod-
uct range to include another X67 module for di-
rect control of stepper motors. The module can be 
used to operate two stepper motors with operat-
ing voltages from 18 to 60 VDC at nominal currents 
up to 4 A. 

Six digital inputs, which can be configured as two 
ABR incremental encoder interfaces, are integrat-
ed in the module. Double the nominal current (8 A) 
can be handled for a short period of time. The cur-
rent reduction function integrated in the module 
is sensor-free and load-dependent. The module 
controls the current by reducing it depending on 
the operating situation and load. This results in 
energy savings up to 75%.

Smoother operation
In addition to energy savings, power dissipation 
and therefore the heat generated in the mod-
ules are also significantly reduced. The current 
reduction also results in the stepper motor run-
ning more smoothly. To prevent damage to the 
module, it is equipped with inrush current lim-
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Easy detection of slippage
The X67SM2446-1 is equipped with hardware-sup-
ported stall detection in order to determine if slip 
is occurring. In addition, the stepper motor mod-
ule has NetTime capabilities. In ABR mode, precise 

timestamps can be assigned to the positions. The 
timestamps are based on distributed network 
clocks that automatically deliver highly accurate 
and perfectly synchronous values. 

X67 2-channel stepper motor module 4 A, 18-60 VDC, 
6 inputs, sink

2x stepper motor (full-bridge)

4 A

48 VDC

6x 24 VDC (2x ABR)

24 VDC (short-circuit-proof) 

4x

250 kHz (4x 1 MHz)

16-bit

X67 I/O module

Stepper motor outputs

Nominal current

Nominal voltage

Digital inputs

Encoder power supply

Evaluation

Counter frequency

Counter size

X67SM2446-1 Technical data
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not increase the system's physical depth. 
Connecting cables to the Ethernet and field-
bus interfaces is also extremely user-friendly 
since they are all accessible on one side of the 
Panel PC 2200.

High-performance graphics
The graphics engine used by Intel Atom proces-
sors is derived from Core i technology and pro-
vides powerful processing. This is also the first 
time that support for DirectX 12 is provided in 
this segment, opening up even more possibili-
ties for enhanced graphic capabilities in SCADA 
and other HMI systems. All resolutions and 
screen sizes up to 24.0" Full HD are supported.

Operating systems
Automation PC 2200 and Panel PC 2200 technolo-
gy closes the gap between open and real-time 
operating systems. Both Windows 10 IoT Enter-
prise and Linux are available.

The real-time operating system Automation Run-
time turns an industrial PC into full-fledged 
high-performance industrial controller. The hy-
pervisor combines Automation Runtime and Win-
dows and unites the open PC world with applica-
tions that require hard real time. Based on 
multi-core processor architecture, the real-time 
operating system runs on one core while the 
other cores are reserved for Windows.

Compact performance

The Automation PC 2200 and Panel PC 2200 are 
the latest generation of B&R's successful 2000 
series of compact industrial PCs. Equipped with 
Intel Atom processors from the Apollo Lake gen-
eration, the Automation PC 2200 is available in 
either box PC or panel PC format.   

This innovative PC design with dual- and quad-
core processor technology represents a mile-
stone for embedded systems – all while offering 
an optimal price/performance ratio. All Automa-
tion PC 2200 and Panel PC 2200 variants have 
done away with internal fans. Despite the in-
crease in computing power, their housing dimen-
sions remain the same as their predecessors.

Communication in all directions
All important interfaces are integrated in the Au-
tomation PC 2200 and Panel PC 2200. This in-
cludes 2x Gigabit Ethernet and 2x USB 3.0. Inter-
face modules can also be added to take 
advantage of fieldbus technology such as  
POWERLINK and CAN. Compact CFast cards are 
used for data storage.

Maximum flexibility
All 2nd generation Automation Panels – wheth-
er single- or multi-touch – can be transformed 
into a complete PC system with the Panel PC 
2200. Since the Panel PC 2200 is no larger than 
the DVI / Smart Display Link receiver, it does 
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Highlights

< Up to quad-core Intel Atom CPUs
< Extremely powerful graphics
< Compact dimensions
< 2x Gigabit Ethernet
< FanlessThe Automation PC 2200 and Panel PC 2200 are the latest generation  

of B&R‘s successful 2000 series of compact industrial PCs.
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Automation PC 2200

Fanless
Fanless design for maximum 
robustness in industrial 
applications
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2x USB 3.0

24 VDC
Power supply

Optional interfaces

Smart Display Link

CFast

RS232
CAN
FRAM

SDL/DVI
SDL4

Combines form factor of 
CompactFlash cards with 
faster SATA interface

Ethernet
10/100/1000

Ethernet
10/100/1000

Operating systems 

< Windows 10 IoT Enterprise 64-bit
< Linux
< Automation Runtime Embedded
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Panel PC 2200

Ethernet
10/100/1000

Ethernet
10/100/1000

Optional interfaces

RS232
CAN
FRAM

Operating systems 

< Windows 10 IoT Enterprise 64-bit
< Linux
< Automation Runtime Embedded
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2x USB 3.0

24 VDC
Power supply

Automation Panel

Fanless
Fanless design for maximum 
robustness in industrial 
applications

From 5.7" VGA to 24" Full HD, 
single-touch and multi-touch

CFast
Combines form factor of 
CompactFlash cards with 
faster SATA interface
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Extremely scalable

Highlights

< Projected capacitive multi-touch
< Two-hand operation prevents  

unintentional activation
< Widescreen variants from 15.6" to 24"
< Resolution up to Full HD
< Aspect ratio 16:9

A wide selection of Automation Panels are avail-
able for swing arm mounting. Analog resistive 
touch screens with an aspect ratio of 4:3 are 
available in sizes ranging from 15" XGA to 19" 
SXGA. Touch screens with a 16:9 aspect ratio are 
available in either analog resistive or projected 
capacitive technology with resolutions ranging 
up to Full HD. 

Multi-touch systems are quickly gaining popu-
larity in industrial environments through bene-
fits such as intuitive swiping, zooming and 
scrolling gestures. Two-hand gestures can be 
used to prevent inadvertent triggering of critical 
operations. 

Widescreen Automation Panels with projected 
capacitive touch screens are available in sizes 
ranging from 15.6" to 24" with either HD Ready or 
Full HD resolution.

Maximum convenience
Touch screens open up new forms of user inter-
action, yet mechanical controls continue to be 
preferred for certain operations. That's why B&R 
offers its swing-arm Automation Panels with op-
tional push buttons, selector switches and key 
switches. An emergency stop button can also be 
installed on the swing arm device, where it is al-
ways within the operator's reach.
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Easy operation  
Swing arm devices are available in two variants: 
with touch screen or with touch screen and addi-
tional control elements. Multi-touch technology 
opens up whole new dimensions for designing in-
novative interactions for clean, intuitively struc-
tured user guidance. Implementation of two-hand 
gestures is an effective way to prevent operator 
errors. Buttons, selector switches, key switches 
and an integrated emergency stop button provide 
exceptional user comfort.  

Side grips can be installed so that the user can 
easily move the panel into the optimal position.             

Easy customization
To adapt optimally to the needs of each ma-
chine, keys and switches can be individually 
customized. The list of possible adaptations is 
practically endless, including virtually any ar-
rangement of standard keys, illuminated ring 
keys and push buttons in various colors. Cus-
tom HMI devices are delivered fully assembled. 

This minimizes the time needed for configura-
tion of series-produced machines. Customiz-
able keypad modules are also available for max-
imum flexibility, especially for small quantities 
or custom applications.  

A wide selection of Automation Panels are available for swing arm mounting.
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Flexible mounting

Highlights

< Can be used for VESA mounting, 75 x 75 
mm or 100 x 100 mm

< IP54 protection 
< Flexible, easy mounting 
< High-quality, scratch-resistant housing 
< Can be used as operator panel or Panel PC

Fully enclosed panels offer decisive advantages 
when it comes to positioning operator terminals 
at the most convenient locations on the machine.  

The continuing reduction of control cabinets in 
particular is increasing the need for input sta-
tions that can be installed flexibly. For this rea-
son, completely enclosed Automation Panel and 
Panel PC variants are available for mounting on 
swing arm systems.

Simple cabling
Cables are installed through the swing arm sys-
tem and connected to an easily accessible area 
with IP65 protection, which makes it possible to 
use inexpensive standard cables.

To facilitate extremely simple handling, an installed 
panel can be wired directly on the swing arm. Set-
ting up the device is done in the same modular way 
as mounted devices. Customers who opt for Smart 
Display Link 4, B&R's display transmission technol-
ogy, benefit from slim RJ45 connectors. They are 
the perfect choice when it comes to feeding 

through cables in extremely tight spaces, includ-
ing the limited openings on swing arms.

VESA mounting
In addition to swing arms, Automation Panels can 
also be installed on VESA mounting units. There 
are two different units available. For environ-
ments that do not require protection against dust 
and splashed water, there is the standard 
IP20-rated variant. The second variant offers in-
creased protection (IP54) and uses inexpensive 
standard cables, which are fed through special 
sealing elements. 
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Automation Panels and Panel PC are available in completely enclosed variants for mounting on 

swing arm systems.
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following interfaces are available: Gigabit Ether-
net, USB, POWERLINK, X2X, CAN, RS232 and RS485. 

Compact and maintenance-free
This Power Panel has an extremely compact de-
sign, minimal installation depth and an intelligent 
cable outlet arrangement, making it an easy-to-
mount space saver. It has no hard disks, fans or 
batteries, which makes it maintenance free. The 
front of the panel provides IP65 protection, mak-
ing this device extremely well-suited for harsh 
industrial environments.

Controller and multi-touch HMI
in one device 

Highlights

< Dedicated processor for HMI
< Projected capacitive touch screen
< Sizes: 7.0" / 10.1" / 12.1" / 15.6"
< Maintenance-free
< Fast commissioning

The Power Panel C50 offers the combined advan-
tages of a powerful controller and a modern pro-
jected capacitive touch screen in a single HMI 
unit. A dedicated processor ensures optimum 
performance of mapp View HMI applications. The 
Power Panel C50 can be used from -20°C to +60°C. 
The fanless design makes it maintenance free. 

The modern multi-touch HMI is available with 
clear or anti-reflective glass, and is ideally suit-
ed for premium machine designs. The projected 
capacitive touch screen reacts precisely and re-
liably even when operated with thick leather 
gloves. Gestures such as zoom or swipe provide 
an intuitive user experience. The Power Panel 
C50 is available in four sizes (from 7.0" to 15.6") 
in 16:9 format. 

Integrated connectivity
Motion axes, I/O and safety components can all 
be hooked up to the Power Panel C50 directly – no 
other controllers are needed. The connectivity 
options are tailored to the needs of the user. The 
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Controller

Controller + Terminal

Controller + Terminal

Controller +Terminal

Terminal

Terminal

Power Panel T-Series
T30 and T50
4.3" to 15.6"
Multitouch capable
VNC oder web mode

Power Panel C50
7.0" / 10.1" / 12.1" / 15.6"
Projected capacitive multi-touch
ARM Cortex A9 processor
X2X Link and POWERLINK
mapp View

Power Panel C70
5.0" / 7.0" / 10.1"
Analog resistive touch screen
Intel Atom processor
X2X Link and POWERLINK
Visual Components

Power Panel C30
4.3" / 7.0" / 10.1"
Analog resistive touch screen
ARM Cortex A8 processor
CAN / CANopen / RS232 / RS485
Visual Components
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Power Panel C50 4PPC50.070 4PPC50.101  4PPC50.121 4PPC50.156

Sizes 7.0" 10.1" 12.1" 15.6" 

Resolution 800 x 480 pixels  
(WVGA)   

1280 x 800 pixels 
(WXGA)

1280 x 800 pixels 
(WXGA)

1366 x 768 pixels 
(HD)   

Type Operator panel with integrated controller

Display TFT color

Front Aluminum frame with edge protection  

Touch screen /  
overlay and glass

Projected capacitive multi-touch /
clear or anti-reflective glass  

chemically hardened  
black frame

CPU for Automation Runtime 
DRAM  
Remanent variables
Onboard flash drive

ARM Cortex A9-766   
256 MB  
64 kB  
2 GB  

CPU for HMI
DRAM  

ARM Cortex A9-800  
1 GB  

Ethernet 1x 10/100/1000BASE-T

POWERLINK 1x

X2X Link 1x

USB 2.0 2x

CAN, RS232, RS485 Optional

Maintenance-free Fanless with no batteries

Temperature range -20 °C to +60 °C

IEC 60529 protection IP65 (front side) / IP20 (connector side)

Orientation Landscape/Portrait (set using SW)



With the mapp View software package, B&R offers direct access to the 

wide world of web technology right from the engineering environment. 
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need to deal directly with HTML5, CSS and Ja-
vaScript technology.

mapp View is based entirely on web standards, 
ensuring optimal viewing on any device. Content 
of multiple screens can be customized for spe-
cific users or user groups.  

Using the advantages provided by mapp View
The powerful Power Panel C50 is ideal for run-
ning mapp View HMI applications. With the mapp 
View software package, B&R offers direct ac-
cess to the wide world of web technology right 
from the engineering environment. Automation 
engineers have all the tools they need to create 
powerful and intuitive HMI solutions. There is no 
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Executable program in less time

Highlights

< Parallel processing 
< Faster result 
< Easier program development  

From now on, application programs can be creat-
ed in Automation Studio projects at a much faster 
rate. The build process is now run in parallel, 
thereby better exploiting the performance of 
modern multicore processors. Overall, this simpli-
fies the development and maintenance of auto-
mation software.

Among other things, the program code, configu-
ration data and hardware descriptions are trans-
lated into a cyclic real-time program that can be 
run on a machine controller during the build pro-
cess. Because this is a complex and interdepen-

dent procedure, it has been broken down to occur 
step-by-step, making this a slow-moving process 
at times depending on the hardware used and the 
scope of the project.

Up to eight parallel processes
Starting with Automation Studio V4.4, the individ-
ual subprocesses are designed to execute in par-
allel. Depending on the hardware configuration of 
the build machine, up to eight processor cores 
can work on the build process simultaneously. 
Thanks to this high-speed process, the finalized 
real-time program is made available much sooner.

Performing this process in parallel now greatly accelerates it.

Previously, Automation Studio projects were built sequentially.



The build process in Automation Studio has been accelerated considerably.
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The new software packages B&R industrialPhysics and B&R MapleSim greatly simplify model-based machine development.

Faster machine development 
with digital twins 

B&R's two new software packages greatly simpli-
fy model-based machine development. The B&R 
industrialPhysics package allows developers to 
quickly and efficiently generate a digital twin for 
developing and testing machine software. B&R 
MapleSim enables the detailed modeling of phys-
ical processes and the calculation of force and 
torque values.

Digital twins are the key to efficiency when it 
comes to software development and the virtual 
commissioning of a machine. B&R industrialPhys-
ics is based on the industrialPhysics software from 
one of the leading manufacturers of 3D simulation 

software. It is specially designed for Automation 
Studio and B&R target systems. With B&R industri-
alPhysics, the physical behavior of the machine 
can be displayed in real-time. This is useful for col-
lisions and material flow, for example.

Using a digital twin allows software and hardware 
development to run in parallel. Bottlenecks and 
optimization potential are identified at a very ear-
ly stage. Any configurations that the application 
developer makes on the digital twin can be trans-
ferred directly to the real machine. This plays a 
key role in maintaining speed and continuity in 
the machine development process.

Process
simulation

Machine
simulation

Hardware
simulation

Level of
detail



TCP/IP Co-Simulation Compile & Download

HIL Assistant

B&R industrialPhysics creates a digital twin based on CAD data.
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Importing CAD data
B&R industrialPhysics uses CAD data to create 
the digital twin. The data is imported in STEP for-
mat, which means that the most important prop-
erties of the CAD design, such as mass and den-
sity, can still be used. In addition, B&R 
industrialPhysics provides the individual me-
chanical components with additional properties, 
as well as the degree of freedom of the compo-
nents and the controller interface. The develop-
er can immediately start the virtual model on the 
PC and connect to the controller in a software- 
or hardware-in-the-loop configuration.

Dynamic machine model
The B&R MapleSim software package is based on 
Maplesoft's modeling tool. MapleSim creates a 
highly accurate, dynamic representation of the 
machine based on CAD data in STEP format. Since 
all forces and torques are accurately represented, 
the model can be used as a digital twin for compo-
nent sizing. B&R MapleSim provides a simple and 
intuitive approach for modeling mechanical sys-
tems, but that's not all. It also provides a selection 
of basic components in the areas of electrical en-
gineering, hydraulics and thermodynamics that fa-
cilitate the modeling of physical interactions.  



Machine concept Drive dimensioning

Visualization

MapleSim
.xlsx.STEP

TCP/IP

B&R Scene Viewer

X

B&R MapleSim creates a highly accurate dynamic model of the machine based on the CAD data in STEP format.
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from MATLAB/Simulink for B&R target systems. 
The developer can create a model in Simulink, and 
then, at the click of a mouse, generate high-qual-
ity program code to be run on the B&R controller 
– including sophisticated diagnostic options pro-
vided by Simulink. 

B&R MapleSim provides two export functions, 
known as Toolboxes, for efficient use of the digital 
twin in the development process. With one, simu-
lation data can be exported for the optimal sizing 
of servo drives, motors and gears for tools such as 
ServoSoft. Alternatively, the model built in MapleS-
im can be exported as an FMI file. This allows it to 
be used as a simulation model in Automation Stu-
dio. Control parameters, temperature behavior of 
the drive and machine load are simulated right in 
the development environment. B&R Scene Viewer 
visualizes the digital twin in 3D and in real time. 

Automatic code generation 
The two new products join Automation Studio Tar-
get for Simulink to complete the versatile model-
ing and simulation options in the B&R system. The 
software enables automatic code generation 

Highlights

< Digital twins for accelerated software 
development

< Adopts CAD model properties
< Detailed drive simulation in Automation 

Studio 
< Real-time 3D-HMI application in B&R 

Scene Viewer



Button 1
myButton
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Optimum overview 
with new widgets

B&R has added helpful new functions to its col-
lection of ready-made HMI components for mapp 
View. G-code can now be modified in an editor  

directly on the HMI, and machine operators can 
easily adapt the user interface to their needs 
and preferences.

Derived widget
This function allows you to save standard widgets 
along with all configuration changes as new wid-
gets. This makes it possible to create a button in a 
company's corporate design, including the correct 
color, font and size. The properties of the button 
can be locked so that the same button will always 
be used consistently throughout the company.

Compound widget
If a certain combination of visualization elements 
is needed again and again, the combination is 
saved as a Compound widget. This widget con-
tains not only the visualization elements them-
selves, but also logical links. A compound widget 
can be created  to display the data of a motor, for 
example. This widget then automatically displays 
the desired values, such as temperature and po-
sition. In combination with the action/event sys-
tem, it is also possible to use a Compound widget 
to represent simple logical sequences.



117

Automation software

Redirect
mapp View allows different HMI pages to be creat-
ed for different output media, e.g. for HMI units, 
tablets or smartphones. The Redirect function 
automatically forwards the user to the relevant 
HMI page.

Gridline widget
Different users need to view different elements 
on their HMI screen. The Gridline widget allows 
each user to move and arrange the most fre-
quently needed visualization elements in a grid.

Text Editor widget
B&R provides a versatile text editor as a mapp 
View widget. This allows texts to be edited in any 
language via the HMI application, including 
G-code. An operator with sufficient authorization 
can adapt robotic or CNC programs right on the 
HMI screen. The editor has configurable syntax 
highlighting. Automatic error checking is also in-
tegrated to allow debugging.

Skyline widget
The Skyline widget shows the basic structure of a 
machine. The widget can be configured to display 
parameter values and other information when a 
certain machine component is selected.



SQL
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Database widget
This function enables data exchange between 
widgets and databases. Tables or charts can be 
easily generated from information contained in 
databases. There is no need for manual binding to 
process variables.

Drag-and-Drop widget
This widget makes it possible to load recipes sim-
ply by dragging and dropping them onto the re-
spective production unit. If a certain recipe can-
not be produced – for example because a required 
machine module is disabled – then that recipe is 
not displayed.

XY-Chart widget
The XY-Chart widget shows the relationship be-
tween different data in a coordinate system. This 
can be process variables or data from a database, 
which is obtained using the Database widget.

Highlights

< HMI design easier than ever
< Customize HMI applications
< More intuitive operation



Detailed machine analysis with 
mapp Cockpit

Highlights

< Platform-independent and web-based
< Systemwide universal trace
< Simple analysis of complex relationships
< Integrate new mapp Technology Packages

mapp Cockpit from B&R is an advanced yet easy-
to-use tool for commissioning and troubleshoot-
ing machines. It features a web interface for 
high-precision signal analysis as well as numer-
ous options for performing in-depth analysis of 
changes to variable values recorded over time by 
Universal Trace. You therefore have everything 
you need without having to install an extra tool.

mapp Cockpit provides a clearly organized inter-
face where users can do things like operate axes 
and axis groups from mapp Motion. The com-
mands for the components – which are otherwise 
available as function blocks – are easily executed 
with the simple push of a button. How the compo-
nents react can then be observed in real-time in 
the Watch window, where all relevant values are 
displayed in graphic form.

Universal Trace function
A systemwide Universal Trace function allows for 
a very detailed analysis of a machine's behavior. 
Machine data with different sampling rates can 
be recorded and evaluated together. Data from 
mapp components can be combined as needed 
with information from drives and variables from 
the controller. A sampling time as fast as 50 µs 
can be achieved. 

Trace analysis
When it comes to analyzing complex interrela-
tionships, a simple overview of how signal val-
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ues change over time is rarely sufficient. The 
mapp Cockpit web interface offers functions 
such as differentiation, integration and the 
possibility of viewing values in a specific fre-
quency domain. Resonant frequencies thus be-
come visible and can subsequently be damped 
with the aid of filters. Data can also be dis-
played in logarithmic scales. This makes com-
plex analysis not only more simple, but much 
faster as well.

Support for new mapp Technology Packages
The current focus of mapp Cockpit development 
is on integrating mapp Safety and mapp Vision. 
This makes it possible, for example, to confirm a 
safety-relevant module exchange via the web 
interface and to adapt machine operation to 
changing situations.
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database connectors are available for the Win-
dows and Linux operating systems. A variety of 
database systems can be used, such as MariaDB 
or Oracle.

Widgets for visual presentation
mapp View widgets are available for direct in-
teraction with mapp Database. Reporting can 
be carried out easily, directly on the machine, 
by displaying the data in a tables and other 
types of diagrams.

Highlights

< Flexible data collection and management
< Open interface for various database 

systems
< Database can be used directly from the 

application software
< Ready-made widgets for easy production 

reporting

With mapp Database, all process and production 
data can managed on one or more SQL databases, 
regardless of whether the database is located in 
the factory or in the cloud. The need for complex 
folder structures is eliminated and the adminis-
tration of large amounts of data is considerably 
simplified. Additionally, mapp Database offers an 
IEC interface directly in the application. 

mapp Database allows machine data to be stored 
and processed in databases directly from the 
controller. mapp Database can also be connected 
to any mapp component that saves or reads data. 
For example, alarms, process values or audit 
events can be stored and managed in files or in 
the database. This can be done simply by config-
uring the mapp components. Data exchange 
takes place implicitly via the mapp Link, with no 
additional programming required.

Open for different database systems
The openness of mapp Database allows database 
queries via MySQL or Microsoft SQL. The necessary 

Optimized data management



Real-time operating system

General Purpose OS

Automation Runtime

Hypervisor

SQL

mapp Database

mapp Database allows machine data to be stored and processed in databases directly from the controller.

A variety of database systems can be used with mapp Database, such as MariaDB or Oracle.

SQL

Cloud
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such zone consists of the driven roll and a sec-
tion of the web influenced by this roll. At the 
center of it all is the closed-loop tension con-
troller that regulates the zone. The material pa-
rameters are assigned here along with the drive 
that serves as the actuator. The closed-loop 
tension controller can be configured to have five 
basic elements, such as winders and rewinders, 
from which it is possible to arrange any imagin-
able configuration.

Integrated simulation
The integrated simulation options in mapp Web 
Handling can be used to test the application soft-
ware. It is possible to simulate only the web, using 
real motion control hardware, or to simulate the 
motion control hardware as well. This creates a 
virtual twin of the machine.

mapp Web Handling makes it easy to implement 
machinery with continuous webs such as print-
ing, packaging or blow molding machines. Ready-
made software modules allow machine applica-
tions to be assembled without programming a 
single line of code. Additional functions and inte-
grated simulation make things even easier.

Machines with continuous webs can consist of a 
single winder with two drive rollers or an entire 
machine group with complex web guidance and 
many rollers. mapp Web Handling provides a con-
sistent approach for implementing a wide variety 
of machine configurations.

Divided by zone
mapp Web Handling divides machines of any 
type and complexity into a series of zones. One 

Take control of multiple variants



Unwinder Master axisDownstream
transport axis

RewinderUpstream
transport axis
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With five basic elements, such as unwinders and rewinders, it is possible to arrange any imaginable configuration.

Initialization sequence: 
Determines the sequence in which 
tension is built up in the zones. This 

approach makes it possible to create an initializa-
tion procedure without any additional program-
ming effort.

Additional functions
The components for winder and tension control 
have numerous additional functions:

Axis controller parameter adjustment: 
Adapts axis controller parameters 
based on the diameter of the winder 

axis. This ensures maximum control performance, 
regardless of roll diameter.

Torque feed-forward control: 
Supports closed-loop control during 
the acceleration phases. This ensures 

that high control performance is maintained even 
when the line velocity changes rapidly.

Highlights

< Simple management of multiple machine 
configurations

< Easy development of machine applications
< Integrated simulation

FF
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plication using drag-and-drop, thereby com-
pletely eliminating the need for programming. In 
addition, mapp Hydraulics features integrated 
simulation and autotuning functions for opti-
mizing parameters. 

From hydraulic diagram 
to application software

The software components of mapp Hydraulics 
make it possible for hydraulic drives to be com-
missioned quickly and easily and controlled 
with high precision. Configurations for hydrau-
lic components can easily be added to the ap-

Step 1: Define the components of the hydraulic diagram.

Step 2: Assign pumps and valves to the cylinder.



Cylinder 1 - operation modes

high speed low speed safe

Valve 1 open open closed

Valve 2 open - closed

Valve 3 open closed closed

Valve 4 open open closed

MpLink

Enable

ErrorReset

Parameters

Update

Busy

Active

Error

StatusID 
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Integrated simulation and autotuning
All hydraulic components can be tested in an in-
tegrated simulation environment before the actu-
al physical commissioning of a machine. The au-
totuning functions included in mapp Hydraulics 
perform an automatic, high-speed calculation of 
the optimal parameters for the position and force 
controllers when the machine is available. Com-
missioning the entire hydraulic system on a ma-
chine therefore requires very little time and no 
programming knowledge at all.

Many different fields rely on dynamic, high-preci-
sion force control and positioning of hydraulic 
drive systems. mapp Hydraulics covers a wide 
range of functionality, including control functions 
for injection processes in injection molding ma-
chines, pressing processes in metal powder 
presses or automatic steering systems in mobile 
construction and agricultural machinery.

Intelligent identification procedures
Each hydraulic component can be configured indi-
vidually with mapp Hydraulics. The most important 
characteristics are taken from a data sheet or de-
termined by integrated intelligent identification pro-
cedures. Since the components are simply added by 
drag-and-drop, there is no programming required.

Flexibility through modular design
The modular design of mapp Hydraulics compo-
nents makes it easy to configure even the most 
complex hydraulic system. By setting up multiple 
hydraulics configurations, it becomes easy to 
switch between machine types without having to 
modify the application software.

Highlights

< Autotuning functions
< Configuration instead of programming
< Flexible and easy to maintain
< Modular design
< Integrated identification procedures

Step 3: Define the switch positions of the valves for the oper-
ating modes of the cylinder.

Step 4: The cylinder can be easily operated with a software 
block.
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clamping units, injection pistons and ejectors. 
Additional functions are also available, such as 
mold protection for the clamping unit, switching 
and dwell pressure during injection and a closed 
control loop for back pressure during plasticizing. 
In this way, plastics machines can be built with 
minimal programming effort, with additional func-
tions implemented quickly and easily. 

Flexible configuration with mapp Sequence
mapp Sequence supports one of the core require-
ments for machines in the plastics industry – the 
ability to implement flexible machine configura-
tions. When developing an application, sequences 
can be created by combining prepared commands 
in any desired order. Each step executes exactly 

Optimized plastics machines  
with mapp Plastics

mapp Plastics makes it easy to implement plas-
tics machines minimal programming. mapp 
Plastics provides common software functions 
that are needed in the plastics industry. A wide 
range of tasks can easily be configured, in-
cluding injection, plasticizing and controlling 
the injection unit. The programming effort is 
considerably reduced.

When setting up mapp Plastics, you have at your 
fingertips all of the functions you need to imple-
ment complex processes in the plastics industry 
step-by-step. The behavior of a machine can 
easily be pre-configured and parameterized. For 
example, there are easy-to-use components for 
generating the target movement profiles of 

PLASTICS



Plastics machines can be implemented with minimal programming effort using mapp Plastics.

mapp Plastics gives you all of the functions you need to imple-
ment complex processes in the plastics industry step-by-step. 
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one command, which can be configured as need-
ed. Joined together, the steps form a sequence 
that is then executed by the controller. The user 
can easily configure and parameterize these steps 
at runtime. This way, each individual plastics com-
ponent can be configured flexibly, making it possi-
ble to build machines with multiple injection units 
for differently colored plastic, for example. 

Highlights

< Quick and easy commissioning
< Minimal programming effort
< Modular system allows intervention  

at any point
< Flexible configuration using  

mapp Sequence
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the heating elements is within the specified tol-
erance of the reference current. It also deter-
mines whether a configured maximum current is 
exceeded. To ensure optimal operation of the re-
spective system, users can configure the dura-
tion of current measurement and the intervals 
between successive checks of the heating ele-
ments as needed. Another helpful feature is that 
reference currents for the individual heating ele-
ments are determined automatically, which saves 
a considerable amount of time when compared to 
reading them manually. 

Monitor the heating current 
to prevent downtime

Highlights

< Reduce outages and downtime
< Detect defective heating elements
< Adjust temperature processes individually
< Easy to configure

Temperature control is now more reliable than 
ever thanks to mapp Temperature. Defective 
heating elements can be detected with a heating 
current monitor. This form of predictive mainte-
nance ensures a high level of operational reliabil-
ity and prevents long downtimes.

In plastics production, the quality of the final 
product depends on numerous interdependent 
processes, such as extrusion. If a fault occurs in 
one of these processes – due to a defective 
heating element, for example – this could bring 
the entire production system to a standstill. And 
production stoppage usually means excess 
scrap in addition to immense extra costs. With 
the heating current monitoring provided by mapp 
Temperature, defective heating elements are 
detected reliably to prevent these downtimes 
from occurring. 

Reliable monitoring
The primary task of heating current monitoring is 
to continuously compare whether the current of 



Defective heating elements can be detected with a heating current monitor to minimize the occurrence of outages and downtime.

L1

L2

L3

N

Common current 
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A

A

Zone 3 Zone 2 Zone 1
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Concepts for heating current monitoring
Two methods of heating current monitoring are 
available. Common-current sensing requires only 
a small number of current transformers for moni-
toring. Only one heating element can be checked 
per operation in this case, however, which corre-
sponds to sequential processing. The second 

variant – individual current sensing – uses one 
current transformer per phase for each heating 
element. This allows all heating elements to be 
monitored simultaneously. These two methods 
provide maximum flexibility for heating current 
monitoring so that it can be adapted to each tem-
perature process as needed. 
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mapp User and mapp Safety automatically – the 
application designer doesn't have to program a 
single line of code. 

Secure communication between controllers
B&R safety controllers have always been able to 
communicate with each other. With mapp Safety, 
however, configuring this communication has be-
come much easier. Safety-related communication 
between different plant components can now be 
set up faster than ever.

Safe selection of operating mode
With the Safe Operator Settings function, the oper-
ating mode is easily selected via the HMI applica-
tion. The operator can also define safe parameters 
via the HMI application. B&R provides pre-certified 
mapp and HMI components for this purpose. 

The components in mapp View, the web-based HMI 
solution, have been optimized and redesigned. Any 

Safety has never been so simple

B&R safety technology is now fully integrated 
into the mapp Technology toolkit. mapp Safety 
makes it easier than ever to design, maintain 
and troubleshoot safety applications. In addi-
tion, mapp Safety automatically communicates 
with other mapp components, such as the user 
role and audit systems.

The full range of functions included in mapp Safety 
is available after upgrading to Automation Studio 
4.6. During installation of the Technology Package, 
the proper firmware is automatically installed on all 
B&R safety components, considerably simplifying 
configuration and preventing errors. 

The integrated networking with other mapp com-
ponents allows easy configuration of access 
rights for the safety controller. The central user 
role system provided by mapp User manages all 
users and access rights while protecting against 
tampering. Information is exchanged between 
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B&R panel can be used as an operating device. The 
ability to use devices without safety certification in 
this way is unique on the market. 

The access rights for the Safe Operator Settings 
function are defined in mapp User, with all user 
interactions documented in mapp Audit. In this 
way, it is always possible to trace who has 
changed which parameter, and when. This facili-
tates machine development in accordance with 
FDA 21 Part 11 requirements.    

Highlights

< Simple approach to safety technology 
< Safe line automation
< Integrated with other mapp components  
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Predictive safety
All monitoring functions are predictive in nature, 
making it possible to stop movements at the right 
time. SafeROBOTICS guarantees that protected 
spaces are not violated.

Exchange tools without reprogramming
The safety application can be separated from the 
geometric definitions. SafeOPTION makes it possi-
ble to switch to another tool with a different con-
tour without having to touch the safety applica-
tion itself. This saves the time-consuming 
process of recertification.

Hand-in-hand with tripods

Highlights

< Safety functions for tripods
< Combination of serial and delta kinematics 
< Simple tool exchange  

The SafeROBOTICS functions from B&R are now 
also available for tripods, opening up the possi-
bility of safe monitoring of delta kinematic sys-
tems. Serial axes can be included in the calcula-
tions, for example when tripods are mounted on 
moving platforms.

As with the other proven safety functions for se-
rial kinematics, the user can choose whether to 
monitor tool center point (TCP), individual joints or 
any other point on the robot. It is also possible to 
safely monitor multiple points with regard to 
speed, orientation and position in space. SafeRO-
BOTICS functions are based on a generic descrip-
tion of the kinematic chain in which the geometric 
properties of the robot are defined.



Four safety functions allow any delta kinematics to be safely monitored.
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SLO Safely Limited Orientation

@TCP

Safely Limited PositionSLP

#2

#1

SLPj
Safely Limited Joint Position SLS Safely Limited Speed

@TCP



The ACOPOS P3 servo drive now enables safe torque monitoring 
up to SIL 2 / PL d.

T

T SLT

Safely Limited Torque

SLT

0 t
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ing the mechanics – delivering even more savings. 
Safely Limited Torque acts like a torque wrench 
that prevents over-tightening of screws.

Torque safely under control

Highlights

< Extremely short safety response time <8 ms
< Safety up to SIL 2 / PL d 
< Protection against crushing 
< Protection against mechanical overload  

The ACOPOS P3 servo drive is now also available 
with the Safely Limited Torque (SLT) safety func-
tion, with torque safely monitored up to SIL 2 / PL 
d. This makes B&R one of the first manufacturers 
to offer this certified safety function.

The torque is limited to the configured maximum 
value with the aid of current measurement inte-
grated directly in the drive system. Since the 
safety function runs decentrally in the drive, an 
extremely short maximum fault detection time of 
eight milliseconds is guaranteed. 

The function offers effective protection against 
crushing.  Especially in combination with other 
available safety functions such as Safely Limited 
Speed, the SLT function opens up the possibility 
of new concepts in machine safety.

Safe prevention of mechanical overload
In addition to protection against crushing, SLT can 
also be used to safely limit the load on mechanical 
systems. This prevents overloading of drive axes or 
brakes, for example. In this way, torque peaks no 
longer have to be taken into account when design-
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common encoder types. In addition, with one 
strain gauge sensor and two non-safe I/O mod-
ules, safe data on mechanical deformations 
can also be used.

Safe encoder signals  
without safe I/Os

Highlights

< No safe I/Os necessary 
< Safety up to PL d 
< For all encoder types  

Last year, B&R introduced the "Data to SafeDATA" 
function. As a result of its wide interest and ac-
ceptance, the function is now being extended to 
SIN/COS and SSI signal types. 

The "Data to SafeDATA" function identifies safe 
data from the signals of two standard (i.e. non-
safe) I/O modules. This is done by comparing the 
signals of two identical modules. With the func-
tions provided, this data can be used as the safe 
speed or safe position for applications up to PL d.

In addition to ABR signals, SIN/COS and SSI sig-
nals are now also supported. This covers all 

Strain gauge SIN/COS SSI ABR

Mechanical 
deformation

Speed and 
position

Speed and 
position

Speed and 
position

Signal type

Application

I/Os X67AI2744 X20DC1073 X20DC1178 X20DC1176

Speed & 
Position 
up to PLd

A
/A

B
/B

NetTime
TECHNOLOGY

A
/A

B
/B

NetTime
TECHNOLOGY
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Areas of use

< Agricultural equipment (ISO 25119)
< Farming and forestry (EN 16590)
< Mining equipment (ISO 15998)
< Machine safety (ISO 13849)
< Electronic systems (IEC 61508)
< Programmable controllers (IEC 62061)
< Processing industry (EN 61511)
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B&R has expanded the X90 control and I/O system 
for mobile machinery to include integrated safety 
technology. Intelligent safety functions and ex-
tremely short response times are the key to a 
whole new realm of possibilities for the safe op-
eration of outdoor plants and mobile machinery. 

Safety comes first

The control system meets the ISO 13849 mobile 
machinery requirements up to PL d as well as the 
ISO 25119 requirements up to AgPL d. The ISO 
25119 standard is especially important in the ag-
ricultural industry. All 48 of the I/O channels on 
the X90 controller can be used where appropriate 
for safe or non-safe functions or combinations of 
the two. The housing on the controller is extreme-
ly robust and features IP69K protection.



I/O groups Safety functions Single channel Dual channel

8x digital input
DI (sink)

optional 8x 50 kHz counter 
optional 4x AB encoder 

DI: PLd / AgPLd  / SIL2
CI: PLc / AgPLc / SIL1 PLd / AgPLd / SIL2

16x analog input, 12-bit
AI 0-20 mA, 4-20 mA 

optional 0-10 V, 0-32 V 
optional DI (sink)

PL - / AgPL - / SIL1 PLd / AgPLd / SIL2

8x digital output, 4 A DO, STO function PLd / AgPLd / SIL2 PLd / AgPLd / SIL2

16x PWM (11x 4 A, 5x 6 A) PWM, STO function PLd / AgPLd / SIL2 PLd / AgPLd / SIL2 

The SafeLOGIC safety unit and the openSAFETY protocol operate in accordance with PLe / AgPLe / SIL3.

With openSAFETY, the bus-independent safety protocol, the safe X90 system offers the option of connecting decentralized safe 
I/Os or sensors.

SI
L2

SI
L2

SI
L2

on UDS, SIL3

SIL3

SAFE CAN SAFE ENCODER SAFE DO/PWM SAFE AI/DI

SafeLOGIC CPU,
SIL3

SIL3 expansion possible

SI
L2

SAFETY
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Central safety software
B&R provides precertified software blocks for a 
variety of TÜV safety functions. The task of safety 
programming itself is thus reduced to simple con-
figuration and linking of the safe software blocks 
via ladder diagram. The machine manufacturer 
only has to prove to TÜV that this work has been 
carried out in accordance with the guidelines for 
safe development. This reduces the complexity, 
workload and certification time.

Machinery Directive 2006/42/EC
As mobile machinery becomes increasingly auto-
mated, its manufacturers must address the re-
quirements of the European Machinery Directive 
and the topic of safety technology. The compre-
hensive hardware and software platform and 
B&R's easy-to-configure engineering modules 
are ideal for developing safety solutions that 
comply with the Machinery Directive. 



B&R‘s mapp Safety software package makes it easy to create 
and maintain safety applications.

Safety
Streamlined, configurable, reusable safety routine

Machine functionality
Standard (non-safety) application, easy to main-
tain and update
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Highlights

< Increase flexibility and availability
< Future-proof safety solution
< Connections for decentralized,  

safe I/Os 

Safe communication
With openSAFETY, the bus-independent safety 
protocol, the safe X90 system offers the option of 
connecting decentralized safe I/Os or sensors. 
For this, B&R highly recommends using POWER-
LINK – the real-time capable industrial Ethernet. 
The communication corresponds to SIL 3 and is 
also secured via non-safe modems wirelessly. 

Leader in safety technology
B&R has been a leader in technology for safe au-
tomation solutions for over ten years. B&R safety 
technology intervenes when a safety-relevant 
parameter violates its defined limits and transi-
tions the machine into a defined safe state. The 
great advantage of this solution is that the actual 
machine function can be developed and main-
tained without complex safety development pro-
cesses. B&R also offers the mapp Safety software 
package for easy creation, maintenance and di-
agnosis of safety applications.        



Versatile HMI
for mobile equipment
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Highlights

< Suitable for use in harsh environments  
< Optimized display readability  
< Fast HMI design with mapp View  
< Maximum openness through web  

standards  

B&R is expanding its mobile automation portfolio 
to include the Power Panel T50 mobile. This oper-
ator panel is specially designed to withstand the 
harsh environments in which agricultural, con-
struction and municipal vehicles are used. 
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N

POWERLINK
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CAN

Unified Architecture
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The Power Panel T50 mobile is equipped with a 
die-cast aluminum housing and provides IP67 
protection. This provides not only passive cooling 
for the processor, but also additional mechanical 
stability to resist environmental conditions such 
as heat, cold, dirt, rain, shock and vibration. The 
panel has no fans or batteries and is therefore 
maintenance free.   

Compact and space-saving
This device has an extremely compact design, 
minimal installation depth and an perfect cable 
outlet arrangement, making it an easy-to-mount 
space saver. The panel is designed for various 
mounting types such as standard brackets, panel 
mounting or front plate mounting. 



Vibration resistant Salt spray resistant Shock resistant Extended temperature IP67
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Without bonding With bonding Without bonding With bonding

GAP Resin LayerGAP Resin Layer

Optimized display readability 
The T50 mobile has a projected capacitive multi-
touch screen that also works in the rain. The dis-
play can optionally be attached to the front plate 
with an optical bonding procedure that guaran-
tees full readability of the screen even in direct 

sunlight. This procedure prevents the incoming 
light from being refracted multiple times, thus im-
proving the display readability. In addition, the im-
pact resistance is improved while fogging of the 
front glass is eliminated. 

Web-based HMI 
The addition of an embedded browser makes the 
panel ideal for mapp View HMI applications. B&R's 
mapp View HMI software is built on the globally 
accepted web standards HTML5, CSS3 and JavaS-
cript. This ensures optimal viewing on any device. 
Content of multiple screens can be customized 
for specific users or user groups.

Easy configuration
This easy-to-configure panel provides Ethernet 
and USB interfaces in addition to various configu-
ration options. Its M12 Ethernet connector allows 
for communication with the X90 controller, which 
acts as an HMI server. The power supply can be 
found on the SuperSeal multi-connector along 
with two CAN interfaces for connecting operating 
elements and digital inputs/outputs.
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New possibilities
with option boards 

Highlights

< Measure deformations reliably
< Connect external USB devices 
< Potential-free connection to external 

systems  

B&R has added three new option boards for the 
X90 product line.  They enable the connection of 
strain gauges, external USB devices or an RFID 
reader. It is also possible to add an X90 controller 
with relays for potential-free communication with 
normally open contacts.



Full-bridge strain gauge

M12

TechGuard
RFID

USB A connector

M12

STRAIN 
GAUGE

USB

RELAY

Control station

Electrically isolated 
communication

ContactCoil
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Optional strain gauge
The X90 option board can evaluate two full bridge 
strain gauges, each of which is connected to the 
X90 controller via an M12 connector. Strain gaug-
es allow even the smallest mechanical deforma-
tions to be detected. These can be used with 
weighing systems for example and for detecting 
support or cantilever load. The measurement data 
can be accessed from the system in real time. Ex-
ternal systems and additional tools are no longer 
necessary. The option board also offers four mul-
tifunctional digital outputs and four digital inputs. 

Optional USB
In addition to the integrated USB port, an external 
USB port is now available for the X90 controller via 
an M12 connector. This allows external storage 
devices to be connected in order to automatically 
update a product or to record machine data. The 
option board also enables connection of an RFID 
unit for access control or the automatic recogni-
tion of tools and peripherals.  

Optional relay
The relay option board on the X90 controller al-
lows the potential-free exchange of digital infor-
mation with external systems. The option board is 
equipped with five normally open contacts and 
can also be used for small loads. 
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Module types are described with MTP
An MTP contains complete definitions and de-
scriptions of automation functions and interfac-
es. Communication takes place via an OPC UA 
server. Each module contains one or more pro-
cessing functions such as filling liquids or sepa-
rating substances in a centrifuge. Individual mod-
ules can also be assigned module protection. The 
configuration of the module is then locked in the 
form of a cause and effect table. 

State-of-the-art configuration tool from ABB
Module engineering is performed using an ABB 
configuration tool. It is free of project dependen-
cies and combines an orchestration layer (pro-
cess control level, PCL) and a module layer with 
Module Type Package technology. It can therefore 
be used for module engineering as well as plant 
engineering. A module export file is created for 
APROL to directly import into the CaeManager en-
gineering tool, and is then compiled and down-
loaded to the controller. 

Faster to market with  
APROL and MTP

NAMUR recommends the standardized methodology 
of Module Type Package (MTP) for integrating mod-
ules into industrial processing plants. This method-
ology shortens time to market by greatly accelerat-
ing module integration. Plant operators benefit as 
well through increased flexibility. The package also 
makes it quick and easy to implement modules from 
B&R's APROL process control system.

The modularization of processing plants has great 
significance for the pharmaceutical and food in-
dustries as well as for fine chemicals. When sub-
divided into modules, manufacturing systems be-
come more flexible and easier to adapt to new 
requirements. All the information needed to inte-
grate a module is stored in the MTP. This includes 
communication parameters, information about 
status, diagnostics, history and archiving as well 
as graphical data for control and monitoring. Mod-
ule Type Package technology provides the plant 
operator with a user interface that has a uniform 
appearance and handling of all modules in a plant, 
regardless of which manufacturer they come from.  



M
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Highlights

< Implement modules quickly and easily
< Shortened time to market
< Uniform user interface
< Configuration tool for module and plant 

engineering
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The alarm system also assists in finding the caus-
es of alarms and suggests corrective measures. 
The function "Standard operating procedures" 
provides a description of the necessary interven-
tions and checks the results. The maximum and 
remaining response time for each alarm is also 
displayed. This makes it easy to prioritize alarms. 

Efficient plant operation 
with intelligent alarm systems

Unwanted deviations in processes must be quick-
ly located and eliminated to ensure efficient plant 
operation. The APROL process control system 
does just that with its intelligent alarm system. 

The alarm system is based on the international 
standard IEC 62682 and offers the option of sup-
pressing the display of alarms once or for a de-
fined period of time. By supporting a differentiat-
ed view of alarms, it enables them to be handled 
efficiently and reliably. If necessary, it is possible 
to permanently suspend the display of alarms or 
lock them to prevent them from being generated. 
This eases the handling of consequential alarms.

Causes and remedies
All alarms are clearly displayed in the AlarmMoni-
tor. The operator is able to call up information 
about the displayed alarm via a contextual dialog 
box. This includes the faceplate, which displays a 
clear overview of the individual function blocks. It 
is even possible to open trend diagrams and pro-
cess graphics. 
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Full transparency
The system operator can view the current config-
uration of the alarm system at any time. All attri-
butes of each alarm data point can be viewed – 
including tag name, description, alarm text and 
alarm type.

Highlights

< Alarm system based on IEC standard
< Customized alarm display
< Support for troubleshooting and correction
< Display of reaction time
< Transparent configuration data
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Manager shows the currently open interfaces, 
those allowed by the firewall and those required 
by APROL. An external port scan can be performed 
to determine which interfaces are open through-
out the entire network.

Whitelists supported by pre-configured firewall
The pre-configured firewall installed in APROL 
enables IP address filtering. Only IP addresses 
that are stored in the whitelist are permitted to 
be accessed.

List-based access control
Access control lists can be used to manage ac-
cess to files, applications and scripts. Certain us-
ers or user groups can be granted specific access 
or have it revoked. 

Public key infrastructure
With use of the public key infrastructure, all cer-
tificates are managed in one common certificate 
store. Operations such as creating, renewing, re-
placing, importing and exporting certificates are 
supported. In addition, stored certificates can be 
assigned to the corresponding instances. It is 
also possible to create certificates directly. In this 
case, the hostname and IP address of the as-
signed instance are applied automatically.

Cybersecurity with APROL

Modern process control systems such as APROL are 
used in the fields of power generation and power 
distribution as well as for the production of con-
sumer goods. To ensure that such systems operate 
smoothly, it is essential to protect them against 
cyberattacks and malware. The APROL process 
control system offers a comprehensive package 
for detecting risks and averting possible hazards.

B&R remote maintenance 
The B&R SiteManager establishes a certifi-
cate-protected and encrypted VPN connection to 
a plant, in a similar manner to a remote mainte-
nance system. The difference is that it offers ad-
ditional functions and allows precise control of all 
maintenance operations.

Secured boot process 
Secure Boot detects and safely prevents any 
changes being made to the boot process. This 
prevents programs from being started from un-
trusted sources and malware being spread 
through the boot process.

Integrated firewall
APROL's integrated firewall only permits incoming 
and outgoing connections that are actually re-
quired. The web-based APROL System Diagnostics 
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update of the general operating system in the 
form of an AutoYaST update.

Advanced intrusion detection environment
The advanced intrusion detection environment uses 
checksums to monitor files for changes and access. 
The result is stored in a reference database.

Safe communication channel 
APROL's data traffic is protected by means of a 
secure communication channel in which the 
transmitted data is encrypted. In addition, au-
thentication and authorization are applied when 
establishing the connection. It is therefore only 
possible for selected operators to interact with a 
controller via an encrypted connection.

Virus protection for file scanning
The antivirus program installed on the control com-
puter allows you to scan files for malicious content.

Patch management
Security gaps in the system software must be 
closed regularly and promptly by patches to main-
tain secure operation. APROL provides a periodic 

Highlights

< Onboard cybersecurity  
< Efficient firewall with whitelists  
< Public key infrastructure for all protocols  
< Regular patches and updates 
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For every industry

Automation Studio is the ultimate integrated auto-
mation software for every industry. When it comes 
to efficient and sustainable software engineering 
for machines and systems, Automation Studio offers 
the power and versatility to optimize every hori-
zontal and vertical aspect of your system and the 
openness to secure its value long into the future.

Manufacturers face unyielding pressure to raise 
the level of automation in their production lines, 
with individual machines becoming increasingly 
automated as well. When it comes to integrating 
handling equipment, robots and the transport 
systems that connect them, it makes no differ-
ence whether you’re running a production hall or 
processing plant. The logical next step is to merge 
individual subsystems with automated control of 
the entire system at a supervisory level to close 
any gaps between processes.

Methodological differences from industry to indus-
try are fading. Control algorithms and production 
sequences have many similarities, whether pro-
cessing metal or wood, whether printing on textiles, 
plastic or paper or converting them into packag-

ing, or whether producing or packaging phar  ma-
ceutical, food and beverage or tobacco products. 
On the other hand, there are most certainly indus-
try-specific differences, as indicated by different 
applicable standards.

The Automation Studio development system in-
tegrates every aspect of automation, providing 
uniform solutions for open and closed loop con-
trol, motion control and safety technology as 
well as hardware and software for operating and 
monitoring entire systems from the highest su-
pervisory level down to individual sensors and 
actuators. The features it provides and the sys-
tems it is used to create are suited for all indus-
tries, support compliance with relevant standards 
and are certified by the respective industrial gov-
erning bodies. 

A selection of technology packages provides pre- 
programmed open loop, closed loop and motion 
control technology as well as visualization solu-
tions for typical industry-specific system compo-
nents, making it easy for software developers to 
create solutions optimized for particular industries.

Integrated automation software for every industry:

01 Packaging, 02 Infrastructure, 03 Metal, 04 Handling & Robotics, 05 Print, 06 Wind power, 
07 Maritime & Offshore, 08 Tobacco, 09 Commercial vehicles, 10 Environment & Recycling, 
11 Chemicals & Pharmaceuticals, 12 Food & Beverages, 13 Semiconductors, 14 Oil & Gas, 
15 Measurement and testing technology, 16 Energy, 17 Wood, 18 Medical engineering, 
19 Plastics, 20 Textiles, 21 Automotive
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B&R
Industrial Automation GmbH

B&R Strasse 1
5142 Eggelsberg, Austria

Your local contact
www.br-automation.com/contact

office@br-automation.com
www.br-automation.com

t  +43 7748 6586-0
f  +43 7748 6586-26

Integrated automation
Global presence
Solid partnership


