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The CAN and CANopen fi eldbus have been used in medical technology for years now. 
Especially in imaging devices it is considered as a cost-eff ective communication bus. 
Boards with CAN interfaces can be found in control units of computed tomography, 
digital radiography as well as mammography screening or in devices of endoscopic 
surgery. Since the computer’s internal PCI bus is increasingly being replaced by the 
serial PCI Express bus, the provision of CAN boards with this kind of interface beco-
mes necessary. The PCIe 402 series from esd electronics contains boards with up to 
four CAN interfaces according to ISO 11898-2.

CAN and CANopen – 
A proven Communication Standard in Medical Systems 

For more than 25 years CAN 
and CANopen are used in 
medical systems and have 
been appreciated ever since 
as a secure and inexpensi-
ve communication standard. 
The benefi ts are clear: On 
the one hand the standar-
dized communication ma-
kes it possible to build up a 
modular system of complex 
devices consisting of various 
components. On the other 
hand, the individual com-
ponents can be confi gured 

centrally and supervised. In 
order to be able to communi-
cate more or less manufac-
turer-independently, the user 
organization CiA (CAN in Au-
tomation) has defi ned CAN 
profi les in working groups. 
They ensure a standardized 
communication according 
to CiA 312-4, 412-1, -2 and 
-6 as well as CiA 425-1 and 
-2, for example for laborato-
ry automation or for medical 
devices. Thus, via the CAN 
profi les the process data to 

be transferred and the asso-
ciated formats are determi-
ned.

Serial and Fast – PCI Ex-
press 

Some computers with the 
PCI Express bus (PCIe) 
came onto the market as 
early as 2004. Since then, 
the standard has been con-
tinuously developed. PCI 
Express, unlike PCI, is not a 
parallel bus, but a serial, ful-
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Fig. 1: PCIe has replaced the PCI bus in me-
dical technology computing environments.
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ly duplex-capable point-to-
point connection and off ers a 
higher data transfer rate per 
pin.

The bus is neither electrically 
nor mechanically compatible 
with the PCI bus or with the 
graphic card’s interface AGP. 
That is why more modern 

control computers with PCIe 
bus justify the need for CAN 
communication using PCIe 
boards. As a pioneer in CAN, 
esd electronics is specia-
lized on the development of 
components aimed at integ-
rating fi eldbus systems such 
as CAN (CANopen, CAN 
FD). Besides the tried-and-
tested series with the form 
factors PCI, PMC, XMC and 
USB there is also the CAN-
PCIe/402 series of various 
CAN-PCIe boards.

Variants for many Applica-
tions

With the CAN-PCIe/402 se-
ries developers and manu-
facturers of medical systems 
can resort to CAN boards 
with varying performance 
characteristics. They are 

used in a variety of ways, 
for example in engine cont-
rols of computer tomographs 
or for controlling the pumps 
of dialysis machines. The 
series includes boards with 
one, two or four active CAN 
Interfaces, 3.3 V1 according 
to ISO11898-2, and optio-
nally boards with or without 
electric isolation. Transfer 
rates are between 10 kbit/s 
and 1 Mbps. All CAN boards 
of this series use the IP-
CAN-Controller esdACC 
(esdAdvanced CAN Cont-
roller) implemented in the 
Altera FPGA and thus allow 
additional diagnoses as well 
as higher performance, even 
in the case of more than 
one port. The Single Lane 
PCIe Interface is designed in 

accordance with the PCI Ex-
press Specifi cation R1.0a. 

The board CAN-PCIe/402-4/2 
Slot is equipped with four 
CAN interfaces laid out on 
two single slots. They are 

connected to the front via 
four DSUB9 adapters. The 
version CAN-PCIe402-
B4/1Slot, though, requires 
only one slot. All four CAN 
interfaces are accessible in 
the front via a 37-pin DSUB 
connector. This variant is 
also available as low-profi le 
version with one or two CAN 
interfaces. (CAN-PCIe/402-
1-LP and -LP2). If there is 
need for only one or two CAN 
ports the CAN-PCIe/402-1 
or CAN-PCIe/402-2 can be 
used. In case of applications 
with less space available a 
CAN board with PCIeMini 
equipped with two CAN in-
terfaces might be a solution 
or the CAN-USB/400 module 
with one CAN interface. 

Powerful Data Manage-
ment

By using the FPGA based 
CAN controller esdACC the 
boards support bus maste-
ring and can initiate the wri-
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Fig. 3: esd CAN boards with diff erent form factors.

Fig. 2: The CAN-PCIe/402 series off ers CAN 
and CAN FD boards for use in computer envi-
ronments.



esd electronics

ting of cycles to the host CPU 
RAM, all this independent 
of the CPU or the system’s 
DMA controller. This redu-
ces the host CPU load and 
overall latency. Moreover, 
with the help of error injec-
tion additional diagnoses are 
possible. The DMA functio-

nality (fi rst party DMA) ensu-
res higher performance even 
for several channels. Using 
MSI (Message Signaled In-
terrupts) the boards are ideal 
for applications in hypervisor 
environments. In addition, 
they support high-resolution 
time stamping (64 bit wide).

Data Rate Reserves

In some applications CAN 
reaches its limits due to low 
data rates. This is where 

CAN FD (Flexible Data Rate) 
off ers an alternative. Com-
ponents with CAN FD can 
handle transmission rates 
of up to 10 Mbit/s and user 
data of 64 bytes. Since these 
modules also operate on the 
classic CAN protocol, they 
can be used in classic CAN 
projects and converted to 
CAN FD at a later time. For 
instance, it is conceivable 
that a solution for laboratory 
automation is equipped with 
CAN FD components com-
municating with classic CAN. 
Later on, if data volumes 
rise, the project can switch 
to CAN FD without any ma-
jor changes in infrastructure. 
With these reserves in the 
back the realization of fu-
ture-proof projects becomes 
possible without having to 
shift to the more expensive 
Industrial Ethernet. 

Focusing on Customer 
Needs

For many CAN applications 
the standard components of-
fered by esd electronics are 
completely suffi  cient. If, how-
ever, automation projects 
with quite specifi c customer 
needs are to be realized, this 

calls for an external service 
provider contributing the ne-
cessary knowledge and ex-
pert experience.

esd electronics looks back 
on more than 35 years of ex-
perience in the fi eld of indus-
trial automation with a focus 
on the development and pro-
duction of bus components 
and control units. With this 
know-how the expert teams 
are able to realize automati-
on projects according to cus-
tomer requirements in a best 
possible way. Even though 
many companies rely on their 
own development teams, li-
miting time and staff  resour-
ces can make the awarding 
of development contracts 
attractive. In this way the in-
tended development goals 
will be accomplished and the 
automation project can be 
completed on time.
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Fig. 4: Powerful data management through 
the use of the FPGA-based CAN controller 
esdACC.


