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AS-i Safety PROFIsafe Gateway with
Safe Link from Bihl+Wiedemann

ALONG
AND ACROSS

AS-i Safety Gateway
PROFIsafe via PROFINET
with Safe Link (BWU3367)
n

n

n

PROFIsafe, Safe Link and
AS-i Safety in one unit
PROFIsafe Gateway with two
AS-i Masters, 3 two-channel
safe inputs and 6 independent
safe outputs, expandable to
nearly 2000 safe in- and outputs
via Safe Link
Enables flexible networking of systems
with safe drives and F-CPUs and those
without safe drives and F-CPUs
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AS-i Safety also scores points with unique efficiency benefits in combination with failsafe controllers. The system has long played to its strengths
in applications with strictly hierarchical safety
technology – now an innovation offensive from
Bihl+Wiedemann enables friends of decentralized
structures to profit more than ever. The newest
highlight is the AS-i Safety PROFIsafe Gateway
BWU3367 with integrated Safe Link.
It’s almost a question of faith among those
responsible for system safety: one swears
on centralized concepts, the other on decentralized solutions. And although the
world of technology is considered to be
rational through and through, it is often
not just the head that plays a decisive role
in the expression of such preferences, but
the gut as well. An undeniable indication of
this is for example the observation that the
very same fact is considered by each camp
as an argument for the correctness of its
respective conviction

Centralized or decentralized?
What are the arguments in
favor of each approach?
In a centralized system configuration a
large failsafe controller is responsible for
the overall safety technology of the system.
Thus, the entire safety program is in one
location and can be easily monitored there

at any time by a person. The proponents
of this strategy see a definite advantage in
this strictly hierarchical structure: a safety
system could hardly be constructed in
a more clear, transparent and stringent
manner is their credo. Those partial to decentralized solutions take a very different
view: they see a risk in what the other side
sees as an advantage: total dependency of
all the safety components on one instance
is hardly an advantage, but rather the
decisive weakness in the centralized configuration. Because if the connection to the
failsafe controller is interrupted, the entire
system will generally come to a standstill.
None of the assemblies are able to continue running autonomously in this case. This
means much more valuable production output is lost than necessary when there is a
fault condition. Both justifications don’t just
sound convincing – they really are. There is
in fact no generally correct answer to which
approach is the “right” one. But there is a
decisive criterion for selecting the favored
structure: the system size. With smaller

applications, which today remain the most
common, the centralized version is recommended. But with increasing complexity of
applications, the advantages of the decentralized strategy take on greater meaning.
The main advantages are: improvement of
availability, cost aspects as well as flexibility.
Besides, the argument of transparency can
also be turned on its head: concentrating the
entire logic in a single program can make
safety management much more difficult.
Whereas in a decentralized structure, everything can be divided in multiple, easy to
handle programs.

AS-i and failsafe controllers:
partners, not competitors
Safety experts have long known that
AS-Interface, far from being a competitor of failsafe controllers, is in fact rather a
valuable partner. Even a simple calculation
shows the enormous saving potential result-
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ing from the use of AS-i Safety on the sensor/
actuator level from the drastically reduced
wiring effort alone: to collect the data from,
let’s say, 31 safety sensors, the traditional
peripheral would require a failsafe controller
having four times as many wires, i.e. 124
wires running from the switch panel out to
the field. With AS-i Safety at Work all you
need for the same application is the familiar
yellow cable. Bihl+Wiedemann has for years
offered the right products for implementing
such efficient solutions in centrally organized
safety concepts with various failsafe controllers: the corresponding AS-i Safety Gateways, for example the AS-i Safety Gateways
for PROFIsafe via PROFINET or PROFIBUS,
can be incorporated into the higher level
network as simply and easily as a normal
slave while providing comprehensive diag-
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nostics and status information to the failsafe
controller – the Siemens F-CPU in the case
of PROFIsafe. Thus, all relevant data which
reveal – at any time – the current state of the
overall system can be found within the safe
command center. With the currently most
common AS-i Safety Gateways it is possible
to connect up to two AS-i networks per Gateway to the failsafe controller. But the safety
specialists at Bihl+Wiedemann felt that this
was insufficient when looking ahead to the
future.
“As we know from many discussions with
users, the trend is definitely towards ever
more complex and branched systems,”
says company head Jochen Bihl. “This led
to a clear development task: we need an
AS-i Safety Gateway which is able to couple

the safety technology from as many system
parts as possible – even if different fieldbuses are used in these segments.”
The company located in Mannheim already had the technology: it turns out
that Safe Link, the safe coupling from
Bihl+Wiedemann, was developed several
years ago for just this purpose: to connect
multiple safe AS-i networks in an especially efficient manner and integrate them
into complex applications where different
fieldbuses are used. In this way up to 1922
slaves across all the connected networks
can communicate directly with each other,
fully independent of the overall technological concept of the system. You have direct
access to the input and output data for every
relevant machine.

Centralized concept

Centralized concept: one large failsafe controller controls the entire safety technology of the system.
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The technological quantum leap:
AS-i Gateway to the F-CPU
with Safe Link
Theoretically one could make the safe
connections over the F-CPU as well when
PROFIsafe is used in all the system parts,
but for many reasons Safe Link is here the
far simpler alternative. The quantum leap for
developers was integrating the already existing technology into the AS-i Safety Gateways
for failsafe controllers. “That may not sound
all that complicated at first glance,” notes
Jochen Bihl. “But in truth packing both into
a single device was a hard bit of work: the
prerequisites for perfect interplay with the
F-CPU and the capabilities for safe coupling

with other AS-i networks.” This succeeded
first with the AS-i Safety Gateway for CIP
Safety on Sercos, which Bihl+Wiedemann
introduced in the fall of last year. The device
itself combines two AS-i Masters for two AS-i
networks – and thanks to Safe Link can be
expanded easily to nearly 2000 in- and outputs. Moreover, it opens doors to areas new
for AS-Interface: it can be used for example
to safely control and monitor drives using
CIP Safety – directly and without an additional safety PLC.
The next drum roll: Bihl+Wiedemann introduce the new AS-i Safety Gateway PROFIsafe via PROFINET with Safe Link. Now systems with safe drives from Siemens can
also be flexibly networked with each other
and operated in a decentralized system:

SAFETY TECHNOLOGY

each system part has its own small or medium-size controller, with the safety program
running completely in the AS-i Gateway
in many cases. The individual segments
are coupled very simply using Safe Link.
From a higher perspective one could
also see the new highlights from
Bihl+Wiedemann as developments that
support the megatrend Industry 4.0. After
all, the frequently mentioned “smart factory”
is characterized not least by the universal
networking of all the systems. “But we would
still have developed our new products even
without Industry 4.0,” emphasizes Jochen
Bihl. “The most important drivers of our innovations are always the feedback from our
customers: they tell us what they want – and
we get to work.

Decentralized concept

Decentralized concept: with the AS-i Safety PROFIsafe Gateways with Safe Link from Bihl+Wiedemann systems
with safe drives from Siemens can also be networked with each other using Safe Link.
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Power distribution

A matter of safety

SPECTRUM

Various designs of Bihl+Wiedemann Passive Distributors

It makes no difference whether active or passive: when it comes to powering sensors
and actuators, the newest distributor generation from Bihl+Wiedemann is the perfect
solution for any system concept. Nor does the user need to worry about line protection:
this is already integrated into both the Active and Passive Distributors.
Generally there are two common ways
of connecting and powering sensors and
actuators to AS-Interface. For components
with AS-i already on board, a simple Passive
Distributor is all that is needed. But even for
completely normal standard modules without AS-i there is an efficient solution: they
can be easily incorporated into the network
using so-called Active Distributors with integrated AS-i Chip.
The new Passive Distributors from
Bihl+Wiedemann are available in five different versions: for AS-i and AUX profile cable
with five M12 sockets, or – in a compact
design with two M12 sockets – as well
as in an especially flat design with round
cable which can be installed in the cable
duct, with push-in terminals or as profile
cable branch, which can even handle
up to 20 A. Two key plus points for the
Bihl+Wiedemann solutions are in the areas
of installation and simple, safe application.
Whereas in a traditional installation two
Passive Distributors per module are needed
for AS-i and AUX – and thereby up to four
AS-i end caps – these Passive Distributors
are suitable as the start and end point of the
profile cable, eliminating the need for additional end caps. And with four gold plated,
turned – not punched – pins per cable and
two pins per conductor, the system is as
simple as one has come to expect from AS-i:
as a matter of fact, the pins always penetrate vertically into the profile cable eliminating any possible contacting problems be-
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Difference between Passive and Active Distributors
AS-i in the sensor

AS-i in the distributor
AS-i IC

AS-i IC

circuits with protection built into the module. The multi-talented active versions
also offer the greatest possible flexibility.
For one thing their compact form factor
optimized for placement in the cable duct
means they can be used in individual routing paths. For another, they can be con-

nected to an impressive number of different components. The Active Distributors
are available as Safe Input Modules with
a two-channel safe input (SIL3, PLe) and
a standard output or as I/O Modules: as
2I/1O Module, 4I Module, 4O Module or
4I/4O Module. The Active Distributors from

Bihl+Wiedemann also have another impressive trick up their sleeve: using them
means you can dispense calculating the
cable length between the distributor and
the component – with welcome consequences for the maximum cable length of
AS-Interface when designing larger systems.

ASI ASI 1
AS-i

ASI 1/AUX 1

AS-i

n.c.

AUX

AUX AUX 1

S/O

ASI/FLT
S2

M12 Pin
3 5 4 1 AS-i 1 +
2
1 2 AUX 1 –
0,4-0,6 Nm 3 AS-i 1 –
4 AUX 1 +
5 n.c.

S1
O1

Passive Distributor

BN
BU
WH
BK
GY
PK

S1 +
S1 –
S2 +
S2 –
O1 +
O1 –

Perfect contacting

Passive and Active Distributors – a comparison

Active Distributor
Passive Distributors
optionally with fuse

fore they start. “In our product tests during
development we always try to deliberately force mistakes,” says Product Manager
Johanna Schüßler. “But the concept won’t let
us.” But what may be the greatest advantage
of the Bihl+Wiedemann Passive Distributors
is in the cable protection. Already integrated
into the devices as an option is protection
in the form of either four 4 A replaceable
fuses or four 1 A self-resetting fuses. For
the user this means no more worrying about

cable fires or damage to the connected terminal devices in case of a short circuit.
Of course the same applies to the new active
versions of the distributors. Thanks to the
integrated AS-i Chip they are ideal for incorporating any desired sensors and actuators
into the most economical bus system in the
world. Cable protection is self-understood
here: the Active Distributor itself provides
the corresponding safety in case of short

Integrated fuse
X1

X2

ASI 1/AUX 1

AUX

AUX AUX 1

ASI 1

AS-i+

AUX 1 ASI

AUX 2

F1
F3

X2

X1

M12 Pin
3 5 4 1 AS-i 1 +
2
1 2 AUX 1 –
0,4-0,6 Nm 3 AS-i 1 –
4 AUX 1 +
5 n.c.

n

n
n

AS-iAUX+

AUX ASI 2

Optionally with integrated fuse, either with:
4 x 4 A replaceable fuses or with 4 x 1 A
self-resetting fuses
Additional protection for connected devices
Reliable protection against short circuits

F2
F4

Connection of AS-i sensors and
actuators

Connection of any sensors and
actuators

−

Safety and standard AS-i slaves

−

Easily making standard sensors and
actuators AS-i capable

Up to protection rating IP67

Up to protection rating IP67

Extremely flat design
( W ×H × D: 60 × 45 × 19 mm)

Extremely flat design
( W ×H × D: 60 × 45 × 19 mm)

M12, M8, Push-in terminals
or connecting wires

M12, M8, Push-in terminals
or connecting wires

−

AS-i cable length: Cable between distributor
and components does not have to be taken
into account

Round cable length: 0.25 m, 0.6 m, 2 m, 5 m
or according to customer requirements

Round cable length 0.25 m, 0.6 m, 2 m, 5 m
or according to customer requirements

Cable protection against short circuits
ASI ASI 1
AS-i

Special assemblies on request

Perfect contacting provided by:
		 • Vertical contacting
		 • 4/6 pins per cable and
			 2/3 pins per conductor

Active Distributors
safety and standard
AS-i slaves in the distributor

n

Connection variations

AUX-
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Interview with Bernhard Wiedemann,
Managing Director of Bihl+Wiedemann GmbH

“The high innovation
pace is in our DNA“
Particularly in the fast-paced world of automation it’s not just about the
quality of new products, but also the speed at which they are developed.
Managing Director Bernhard Wiedemann reveals the secret behind this
pace at Bihl+Wiedemann in a conversation with AS-i MASTER NEWS and
explains the strategic considerations that led to their recent innovations.

AS-i MASTER NEWS: Mr. Wiedemann,
for some years now Bihl+Wiedemann
have introduced a variety of new products
at both the Hannover Messe (Trade show
in Hanover) and sps ipc drives. How are
you able to maintain such an innovation
pace?
Bernhard Wiedemann: Rapid development is simply in our DNA. Our continued
success is due not least to this trait. And
so it’s natural that we keep our foot on
the gas.
AS-i MASTER NEWS: Isn’t there often
a dichotomy between tempo and complexity?
Bernhard Wiedemann: Not at all. The
products themselves should not be at
all complex, but rather offer the simplest
possible solutions. What helps is the fact
that we have created our portfolio from
the beginning as a kit system. This means
the possibility of later expansions is built
in to nearly all of our products from the
very beginning, at least theoretically. This
approach allows us then to implement
large technical steps in a relatively short
time.
AS-i MASTER NEWS: This likely presumes that the requirements the solutions are designed to meet have already
been carefully studied and analyzed?
Bernhard Wiedemann: That’s true. The
stimulus for our innovations comes almost always directly from the market. We
have always listened closely to customers
when they talk about weaknesses in their
systems. But we don’t then simply go out
and develop a product. Before we go to the
proverbial drawing board, we try to figure
out in detail what technical problems are
actually behind the customer’s desires.
And only when that has been clarified do
we begin thinking about concrete solutions, which ideally will bring with them
many other benefits at the same time –
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and which offer enough flexibility in terms
of our strategy to serve sometime later
as the basis for additional functionalities.
Because one thing is certain: the needs
we encounter in the market will not be
decreasing in number.
AS-i MASTER NEWS: The new AS-i
PROFIsafe Gateway with Safe Link (see
page 2, editor’s note) has “only” features
that you had developed previously but
which are now combined for the first time
in a single unit. That seems to be a very
good example for your strategy…
Bernhard Wiedemann: Yes and no. Yes,
because only already existing technologies are used and we are talking about
a consequential, evolutionary product
which customers expect from us. No, because this is a project where we modified
the previously mentioned development
kit. Until recently all our Safety Gateways
were designed for two safety protocols –
for AS-i Safety and one other: that could
be PROFIsafe or CIP Safety or Safe Link.
But in the new devices we wanted to incorporate three interfaces: in this case
Safe Link and PROFIsafe along with AS-i
Safety. The challenge was mainly to integrate the additional interface perfectly
into our software architecture. In addition,
we needed more computing power, since
now there is another safety system communicating on the same cable. But we are
very optimistic that the effort was worth
it, since especially with regard to the
continuing trend towards ever more distributed systems this new multi-talented
product offers the user a clear efficiency
advantage in modularization of machine
parts.
AS-i MASTER NEWS: Will this continually increased computing power make other
innovations soon possible that wouldn’t
have been conceivable otherwise?

performance is the fact that the processors are getting ever smaller at the same
time. This does in fact open up new possibilities for further development of the
system.
AS-i MASTER NEWS: Bihl+Wiedemann
have always made their name mainly
through clever solutions for electronic
hard- and software. The new distributor
generation (see page 6, editor’s note)
seems to represent for the first time a
unique emphasis on electromechanics.
Why is this area so interesting for you?
Bernhard Wiedemann: This area has
always been important, since electromechanics is part and parcel of the essential success factors of AS-i. The topic
has been on our agenda for some time
already, but until now we saw greater
need to focus on the electronics side. The
trigger for developing the new distributor
generation was among other things the
observation that there are more and more
situations in the field where changes to
round cable or branching into system
segments are needed which are not incorporated into the AS-i network. These
are the gaps we want to close now.
AS-i MASTER NEWS: In the past you
have often made your development knowhow available to other companies. Will
you continue to do this?
Bernhard Wiedemann: No question.
Like the fast innovation pace, these cooperative development efforts lie deep in
our DNA. For one thing because it’s an
efficient way to avoid stewing in our own
juices. Plus, we see it as ongoing benchmark testing of our technological expertise.
AS-i MASTER NEWS: Mr. Wiedemann,
we thank you for the conversation

Bernhard Wiedemann: For our purposes even almost more important than just
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New AUX Passive Distributors
with up to 20 A (BW3306, BW3307)

Very flat design (W x H x D: 60 x 45 x
19 mm) n Available with 3 2 x round cable
/ connection leads 2.5 mm² for powering
from AUX (24 V auxiliary power) (BW3307)
or 3 2 x flat cable for 2 x AUX on flat cable branch (BW3306) n High protection
rating IP67 n Gold plated contacts n Up to
16 A / 20 A possible, depending on black
AUX flat cable used
n

Motor Modules for use in the cable duct
(BW3278, BW3290)
Passive Distributor

ASI

AS-i
AUX

BW3278

60 mm

AUX

45 mm

19 mm

Motor Module

60 mm

90 mm

Optimized for installation in the cable duct:
3 Very flat design of Motor Module
		 (W x H x D: 90 x 60 x 18 mm) and
		 Passive Distributor (W x H x D: 60 x 45 x 19 mm)
3 Curved design is an ideal fit for the curved cable duct
n Mixed in- and output slave
n Inputs supplied out of AS-i
n Outputs supplied out of AUX (24 V auxiliary power)
n Speed setting using AS-i parameters

18 mm

Advantage: The curved design of the
device can be optimally adapted to the
curved shape of the cable duct

n

Available as:
3 BW3278 for 2 x 24 V Itoh Denki Motorized Rollers:
AS-i and AUX connected using flat cable,
integrated Passive Distributor
3 BW3290 for 2 x 24 V Interroll or RULMECA Motorized
Rollers: AS-i and AUX connected using flat cable,
integrated Passive Distributor

New Active Distributor for OSSD outputs
(BW3299)
n New addition
to Active Distributor range
n 1 two-channel
safe input for connecting OSSD outputs
n 1 digital output n Very flat design
(W x H x D: 60 x 45 x 19 mm), can be installed
in cable duct n 2 connections for flat cable
n In- and output voltage provided from AUX
(24 V auxiliary power) n 2 x flat cable for
connecting AS-i and AUX, sensor connected
via cable with M12 sockets, right-angle,
5-pin n Protection rating IP67

n

More new Bihl+Wiedemann products at HMI

Safety I/IO Modules now rated for
ambient temperatures down to -30°C

Along with all AS-i Digital Modules in
IP67 as well as many Motor Modules, now
many Safety Modules from Bihl+Wiedemann
also permit ambient temperatures down to
-30°C n Safety I/O Modules can be used
even more widely (e.g. in deep-freeze
applications) n Full functionality of the Safety
Modules even in extreme temperatures
n

AS-i 3.0 Gateway
PROFIsafe via
PROFINET with
Safe Link (BWU3367)
n PROFIsafe, Safe Link
and AS-i Safety in one
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unit n Expands the range of AS-i 3.0 PROFIsafe Gateways n PROFIsafe via PROFINET
for 2 AS-i networks, integrated switch
n Version “1 Gateway, 1 Power Supply for
2 AS-i networks“ n 2 AS-i Masters in one
Gateway n 3 two-channel safe inputs built-

in, expandable to maximum 62 two-channel
safe inputs n 6 independent safe outputs
built-in, expandable to maximum 64 independent safe outputs n Chip Card for
simple device replacement n Applications up
to SIL3, PLe

Speed Monitor for one axis
(BWU2868)
n Expands the range of AS-i Speed
Monitors n For sine/cosine and TTL
encoders n Safe speed and position monitoring n 2 safe electronic
n
outputs 22.5 mm wide n Protection rating
IP20 n Chip Card for storing configuration
data or simple device replacement n Monitors 1 axis up to SIL3, PLe n Detailed diagnostics and shutdown history via software
n Turn-off time <5 ms possible

AS-i 3.0 POWERLINK Gateways
n
New in the
range of stainless steel AS-i
3.0
Gateways
n Available as AS-i
3.0 Gateway with integrated Safety Monitor
with 6 fast electronic safe outputs and Safe
Link as well as 3 1 AS-i Master (BWU3177)
or 3 2 AS-i Masters, Version “1 Power
Supply, 1 Gateway for 2 AS-i networks“
(BWU3176) n Also available as 24 Volt AS-i
Gateway (BWU3312)
AS-i 3.0 BACnet Gateway (BWU3356)
n Expands the range of AS-i
3.0 Gateways for building
automation n 2 AS-i 3.0
Masters (including expanded
diagnostic functions such as
duplicate address detection,
integrated earth fault and EMC monitor)
n Optional with integrated minicontroller
Control III n Allows linking to various controllers in building automation systems.

Safety Analog Input Module
for thermocouples (BWU3271)
n New in the range of AS-i Safety
Input Modules n 2 safe inputs
n Monitors 2 analog signals with
4 ... 20 mA or Pt100 or thermocouples n Inputs can be analyzed as 1 safe
two-channel input (up to SIL3, PLe)
n 22.5 mm wide n Protection rating IP20

DEVELOPMENT

PROFINET Master Simulators Update
(BW3035, BW3057)
n Pure software solution for many areas of
application n Available
as PROFINET Master
Simulator (BW3035)
and as PROFINET Master Simulator Plus
(BW3057) n Universal testing of PROFINET
slaves without a PLC n Test Gateway functionality of Bihl+Wiedemann Masters n Test
in- and outputs of slaves in systems n Presentation of fieldbus functionality of your own
devices n Development of PROFINET slaves
n PROFIsafe functionality (only BW3057)
n Improved software stability and function
capability

Worldwide Bihl+Wiedemann Webshop
n The Bihl+Wiedemann
Webshop is now available in 150 countries
n Easy purchasing in just a few steps
n Online product selector for accurate product selecting n Online quotes in PDF format
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No longer miss a
bus with our Safety
Gateways

Safety Basic Monitor with Ethernetinterface - now also small Safety applications
can be coupled safely

Safety Technology by
Bihl+Wiedemann
›
›
›

Safe Link over Ethernet: The simplest way of coupling
many safe signals
Optimal PLC connection via fieldbus, all diagnostic data
in the controller, safety and standard signals mixed
Universally expandable with Safety I/O Modules + Standard
I/O Modules in IP20 or IP67, Speed Monitors for up to
40 axis, Safety Relay Output Modules

More information on your application safety at:

www.bihl-wiedemann.com

Safe Link over Ethernet

