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Migration to CANopen FD or no advantage
without disadvantage

CANopen FD, described in CiA 1301, will replace step-by-step Classic CANopen
networks. Nevertheless this is not possible immediately, so that a migration is
necessary.
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AN FD will replace Classical CAN during the next
years. This has several reasons. For example, the
higher data throughput on CAN FD networks as well as the
longer data field (payload) in the CAN FD frames. These
advantages allow a more efficient transmission and are
suitable for add-on protocols as well, for example, for functional security and cyber security.
Because Classical CAN controllers do not know CAN
FD frames, these are destroyed by CAN error frames. The
automatic repetition leads to the same result. The CAN FD
frame is "killed" while the other way around it is working:
On a network with CAN FD controllers, Classical CAN data
frames can be dispatched without problems. The best way
would be to migrate all CANopen devices to CAN FD hardware and CANopen FD software. But this is a theory. In
practice most CANopen networks use devices from different manufacturers. The product cycles of these manufacturers are not well-matched to each other. Understandably.
System designers have several possibilities to integrate classic CANopen devices into CANopen FD networks. Let us take a look at their practicability.
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About bridges and switches
One solution is to isolate the Classic CANopen devices via
a Classical CAN / CAN FD bridge. This can be a device,
which passes the Classic CANopen-PDOs to the CAN FD
network. If the Classical CAN identifiers must be adapted,
depends on both network configurations. Indeed, one also
needs a device with NMT master functionality (network
management) on the Classic CANopen network.
This separation of Classic CANopen and CANopen
FD devices is very adjustable. If a device with CANopen
FD interface is available, it is integrated into the CAN FD
segment. Otherwise it remains in the Classical CAN segment. Those "bridges" between Classical CAN and CAN
FD are offered by several companies and can be partially
configured in many ways. This way, even segmenting of
the PDOs and recomposing is possible. There are also socalled “switches" with several Classical CAN and CAN FD
ports for more sophisticated system architectures.
To be noted: two configurations are necessary. The
CANopen FD devices are configured by USDO (Universal
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SDO) and the Classic CANopen devices in the other network segment are parameterized by SDO (service data
object). Of course, both configuration functions must be
coordinated, so that the overall system remains consistent.
At the end of the migration all devices are available with a
CANopen FD interface. The Classical CAN segment and
the bridge (which is not more needed) disappear.

Being quiet
Another idea to be able to pursue Classic CANopen
devices on a CANopen FD network without error frames
is to silence them before the CAN FD communication. This
is possible by using CAN transceivers with selective wakeup functionality. They had been developed originally for
other use cases. Some vehicle manufacturers use them
to put rarely required control devices into sleep mode. This
reduces the energy consumption. ECUs for power windows, sunroofs as well as parking assist systems are typical examples.
In CANopen FD networks, the Classic CANopen
devices could be equipped with such transceivers. Before
transmitting CAN FD frames, the devices must be in an
inactive state (sleep mode) so they are not able to send
error frames when CAN FD frames are sent. If the CANopen FD communication is finished, they are woken up
again.
A disadvantage is that the Classic CANopen devices
need other transceivers and the CANopen FD host computer takes over the sleep and wake function as specified
in CiA 320. Additionally, the host computer must support
CANopen FD (CiA 1301) as well as CANopen (CiA 301)
so that it is able to configure all devices on the network.
In Classic CANopen this ordinarily occurs via SDOs. In
CANopen FD the new USDO services exist. which support
a full-meshed SDO communication.

Hiding behind shields
Another solution was already introduced a while ago, yet it
isn’t available on the market. NXP and also Kvaser developed CAN transceiver prototypes, which do not let pass
the CAN FD frames to the CAN controllers ones. Both concepts differ in realization, but for the Classical CAN participant the result is identical. It does not see the CAN FD
frames and therefore sends no CAN error frames. According to NXP, their “Shield” transceivers are available end of
2018.
But a hardware change of the existing Classic CANopen devices is still necessary. No additional management
is necessary though. Also configuring CANopen devices
via SDO must be solved. So, the host computer must
implement a Classic CANopen and a CANopen FD protocol stack.

Still waiting
Several protocol stack suppliers have already implemented
CANopen FD. With every re-design of their devices, the
manufacturers will use already CAN FD capable hardware.
This concerns micro-controllers with integrated CAN FD

System design

Users who only use
own hardware can equip
first all devices with CAN FD
controllers and then switch
over to CANopen FD. First
OEMs (machine builder) are
already on it. They will make
all devices CAN FD capable in the future and in about
two years they switch to
CANopen FD.

Conclusion
Micro-controllers with CAN
FD interfaces are already
available on the market,
but they are not necessarily suited for "small" industrial devices (e. g. sensors).
This situation will change
in the next years. For
Figure 1: The subdivision on two segments (CAN FD and Classical CAN) has the
the change of Classic
advantage that the software adaptation is minimal at an incremental migration
CANopen to CANopen FD
(Photo: CiA)
two options are recommendable:
◆ Waiting till all required devices with CAN FD hardware
are available and then change to CANopen FD or
◆ Run already available CANopen FD devices on a
CAN FD network and integrate via bridge the Classic
CANopen devices
CAN in Automation (CiA) offers suitable trainings (also
in house seminars). Plant and machinery manufacturers
who would like to migrate to CANopen FD can also use
the free CiA email service to get used to the subject.
Because we must live with compromises, there is also
with the migration of Classic CANopen to CANopen FD no
advantage without disadvantage.
t

Figure 2: When using transceivers with wake-up function
or shield transceivers, a hardware adaptation of the
classic CANopen devices is necessary, but the software
responsible for the configuration can run on a host
computer (Photo: CiA)
interfaces and CAN transceivers which, are qualified for bit
rates up to 5 Mbit/s. The customer decides whether they
run Classic CANopen or CANopen FD on these devices.
Several companies have converted the hardware already
on CAN FD and it is up to the customers whether they
decide for Classic CANopen or CANopen FD.
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Protocol stack

CANopen FD

Supports CiA 417 and CiA 1301

Support for all tools

The Code Generator presented by
Microcontrol (Germany) facilitates definition
and implementation of optimized CANopen protocol stacks. It
supports CANopen according to CiA 417 (CANopen Lift profile) or
CiA 1301 (CANopen FD).
Read on

Embedded Systems Academy is now
adding CANopen FD support to all their
CANopen products. The first line of products supporting CANopen
FD is the CANopen Magic software for the analysis and test of
networks.
Read on

Hannover Messe 2018

SPS IPC Drives 2017

Demonstrating CANopen FD

CANopen FD protocol stack
and tools

After some years of absence, CAN in
Automation (CiA) is again part of the
Hannover Messe 2018. The nonprofit association shows its
CANopen FD demonstrator.
Read on

After the release of the CANopen
FD specification CiA 1301 1.0, Emtas has announced its
CANopen FD master/slave protocol stack.
Read on

CiA 417 application profile

CiA 1301 specification

CANopen Lift plugfest and
SIG meeting

CANopen FD application layer
released

Mid of March, CiA members met to
discuss the CiA 417 application profile and to test their
CANopen Lift products on interoperability.
Read on

CAN in Automation has released
the version 1.0 of the CANopen FD application layer and
communication profile. CANopen FD is based on the CAN FD
data link layer.
Read on

