CANopenLibrary

the standard.

Overview
Slave | Slave | Master/| Extra
The CANopen Libary provides all required services Small Slave | Package
for a CANopen compliant communication according |SDO Serer 32 |128| 128
to the communication proEle CiA 301 V 4.1 atiiff- SDO Client 128| 128
tates easy anda$t deelopment of master and sk SDO Segmented Transfer 3 3
devices and is able to servne or multiple CAN- SDO Block Transfer 3
Controller in one device.
The CANopen Libary is available in different &pan- Dyn. SDO Slse 3
sion stages: SDO Manager 3
f Save Snall Program Download 3 3
f Save PDO Consumer 64 | 512| 512
f Master/Slse PDO Producer 64 | 512| 512
] . Dynamic Mapping 3 3
The functional range can be extended by additional Bitwise Mapping 3 3
modules (LSS, Redundandlying Master CANopen
safety ..) (see CANopen-Libary Extension mod- MPDO Source Mode 3
ules. MPDO Dest. Mode 3
Access to the hardwe is carried out via a deEned |Nodeguarding Master 3
driver interface, which is wilable for may CPU- Nodeguarding Sz 3 [ 3
and CAN controller with and without operating sys-  |Lifeguarding 3 3
tem (see€CANopen Driver Paclge). Heartbeat Consumer 128| 128
Heartbeat Producer 3 |3 3
Applicati EMCY Consumer 128| 128
pRICation EMCY Producer 3 |3 3
Time Consumer 3 3
The CANopen Libary is based on ground of the com- 5= producer 3
munication proCEle CiA 301 V4.1 of the CiA e.V
"CANopen Application Layer and Communication SYNC Colgliper 3 3
ProEle" and EN50325-4 , respayi and pravides SYNC Producer 3
all services speciEed therelhis completely written NMT Slave 3 |3 3
in ANSI-C and can be compiled wittveey ANSI-C NMT Master 3
compliant compiler. NMT Flying Master 3
Depending on the required scope of functionality the |Bootup Procedure 3
CANopen Libary is available in different &pansion ConCEguration Manager, 3
stages. Br deselopment of small sensors and actua- LED Indicator 3 3 3
tors with limited CANopen services ti&ave Small —
Version is &ailable. Itslimitations are composed of a Safety Communication 3
restricted number of service instances and no support |Redundang Support 3
for the CANopen services SYNC and TIME. LSS Services 3
With the SlaveVersion of theCANopen Libary all CiA 401 Framevork 3
services are proded for deelopment of full-featured CiA 402 Frameork 3
Slave gvces. CiA 402 Application note 3

The functionality of the network management master
as well as the comfortable node monitoring function- Al hardware speciEc parts are decoupled from the
ality is provided by theMaster/Slave/ersion, which CANopen protocol stack through a deEnestedri

of course contains the services of BlaveVersion. interface. Thisprovides easy adaptation to f@ifent
Additional services of other communication proEles hardware platforms.

(CiA 3xx) are preided by means of extension mod-  The yser application communicates with @&Nopen
ules. Library through function calls and call-back func-
All versions of theCANopen Libary are compatible tions.

to each other and are constantly tested with the cur

rent CANopen Conformance Test for compliance with
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Con(Eguration and scaling of tbANopen Libary is
done with the help of theANopen Design Topl

which is delvered asCANopen Design Tool Ligher-
sion. With it the CANopen Libary can be tailored to
an optimum to theailable resources of the applica-
tion. Besideshe creation of the object directory all
settings for the hardware can be carried out with it.
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The CANopen Libary consists of a hardware inde-
pendent and a hardie dependent part that communi-
cate with message queues. The hardware dependent
part consists of controlling sofawe for the CAN con-
troller and timer functionsA detailed description can

be found in th&€CANopen Driver Paclge

The application communicates only with the haaidsv
independent part of theANopen Libary. That way

it is possible to xchange dsiers without ag ineu-
ence on the functionality of the application. The ini-
tialization of CANopen services is done with function
calls within the application. During thexeeution of

the application th€ANopen Libary executes all nec-
essary communication tasks autonomously and
informs the application about CANopen messages
with the help of callback functions.

Communication requests from other devices as well as
necessary periodical tasks and time out monitoring is
handled within theCANopen Libary. All requests
are praed for correctness (access rights, data types
etc.). Theapplication is notiCEed after completion of
the communication and occurrence aifures, respec-
tively, through service oriented callback functiors.
these callback functions appropriate actions can be
carried out from the application.

The object directory is designed to contain references
to the variables in the user applicatiocBonsequently

it is possible to tak over variables from an»asting
software without ap changes in the object dictionary

The high degree of scalability of th€ANopen
Library is of particular importance for diees with
limited resources. On one hand, this is aofdeby
the modularity in indiidual service groups, liksdo.g
pdo.¢ ...sync.¢ and on the other hand, through the use
of compiler directies in the respectie nodules.

Thus, the code size is proportional to the utilized
CANopen services.

Furthermore, ariants of theCANopen Libary for the
support of multiple CAN lines (max.255) argad:
able. Thereford is possible to seevsevaal indepen-
dent CAN networks on d&es without an operating
system or with an operating system. The usage of an
operating system requires it to provide means of
resource protection mechanisms. Each line holds its
own object directory and can be used as master and
slave, respectrely, independent of the other lines.
Owing to the separation of the protocol stack and the
hardware drvers, the individual lines can also be
operated with different CAN controllers.

Delivery of the CANopen Libary comprises dferent
example programs that describe the usage of dhnie v
ous CANopen services. Allkamples contain a com-
plete implementation of a CANopen device including
the object directory as well as application code.
These are ready to be compiled and run.

Among the detailed documented source code there is
the reference manual and an a printed user manual,
numbering 200 pages, as documentation ofGA&-
open Libraryavailable.

The CANopen Libary is constantly impreed and
adopted to customer requirements. In order depk
up with the latest ersion of theCANopen Libary
port provides its customers an update service.

The support engineers pbrt are ready to answer all
guestions by email, phone axf ragarding the initial
operation of theCANopen Libary or further ques-
tions to the topic CANopenThis service is xempt
from charges up to 6 months for requests by email and
fax and up to 6 months for requests by phone.

For devdopment, test and initial operation of CAN-
open deices port provides a comprehens tol
chain. Thecreation of the object directory is simpli-
Eed with thE ANopen Designobl (CANopen Design
Tool Light version belongs to the scope of detiy).
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The graphicalCANopen Designobl is available for

the creation of the object directotiie electronic data
sheet (EDS Ele) and for the documentation of the
device in HTML or text format.

The CANopen Device Monitocan be utilized for
commissioning, but also for the implementation and
test phaseAs a fully implemented CANopen master
the CANopen Device Monitowith a graphical user
interface assures access to all services in theonketw
and also allows analysis of the bus trafEc.

For the derelopment of CAN application monitoring
and analyzing the CANUs trafCEc is essentialhe
service oriented display of CANopen messages of the
CAN-REport allows easy and quick interpretation of
CANopen messages.

Besides the communication objects of the CiA 301
several application objects in ddrent device proEles
are also speciEed in CANopehhese deEnitions
guarantee a de@Ened habra of the corresponding
device class and enable the interchangeability of
CANopen devices.

For these different dece proCElegort provides eten-
sion modules as an add-on to tBANopen Libary.
These modules allothe customization of an applica-
tion based on the CANopen standards.

All modules are wailable in ANSI-C source code and
can be used with allersions of theCANopen Libary.

Please hee a bok at the information of the data sheet
CANopen-Library Extension modules

System environment

The CANopen Libary runs on targets with and with-
out operating systems. It supports mar the avail-
able CAN controllers and mgmmicrocontrollers/pro-
cessors. &r detailed information see data sheet
CANopen Driver Paclge

For systems based on wMdows the CANopen
Library is also a&ailable a Dynamic Link Library
(DLL). This DLL is available for special hardare

boards and contains all services of Master/Slave
standardedition of the library It can be used to cre-
ate master or sla gplications.

Furthermore CANopen-Starter Kits and a free CAN-
open Evaluation software on CD argaitable on
request.

Delivery scope

f CANopen library with separate dg#r interface
f CPU/CAN driver

f rumerous, immediately compilable examples
f CANopen Design Tool Light

f cetailed user manual

f eference manual containing descriptions of all
functions including parameters and return values

Support

f 6months support by telephone free of charge
f 6months support by E-Mail free of charge

f 6months update service free of charge

CANopen Design Tool Light

f enerates an object dictionary and an initialization
function in C-code, an Electronic Data Sheet and
the documentation are produced automatically

Licensing conditions (excerpt)

For the CANopen Libary a one-of license fee is
chaged in form of the purchase pricBurther license
fees do not arise from the deptoent of the softare
within the same compar{no runtime licenses).

It is not allowed to handwer the software and the
implementation, respewtly, towads a third party.

Further Services

Maintenance Agreement

All changes of current standards as well demsions
through nev devdoped standards are constantly ircor
porated into theCANopen Libary. In order to tale
proEt of the changg®rt offers all its customers a
maintenance agreement with the following conditions:

f pdates free of charge for the contracted period

f free of charge support for ti@ANopen Libary and
topics of CANopen
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f Support for initial operation
In order to provide a quick andfeftive acess to
the deeelopment of CANopen devices we recom-
mend to do the initial operation of the CANopen
device together on the target platfornCustomer
experiences of his/her hardware and the used com-
piler and the experience of our engineers with
CANopen and theCANopen Libary can comple-
ment each otherThis leads to reduced viopment
times and a CANopen conform device.

f @nformance Test
In preparation of the chged Conformance test of
the CiA we provide you our service, kmedge and
equipment. Wh the preparation andxecution of
preliminary tests possible problems can be detected
and remwed.

f S§stem analysis, consulting and support

Take po(Et of our Kne How during planning and
development of your CANopen d&es and net-
works. An ideal design requires kmbedge about

the used protocols and the systenviemment.

Our competent engineers create together with you a
cost-efEcient solution that Ets your needs to an opti-
mum.

f Dftware deelopment services for CAN, CANopen
and DeviceNet

f Training
To smplify the (Erst steps with awdechnology
port provides one-day and ee&ral-days trainings for
the topics of CANopen and its services as well as
for the CANopen Libary and its tools. These train-
ings can be gen a port or at your companies
rooms and are xelusively carried out for your
workers.

f CANopen User Manual
You want to get to knw about the advantages of
our CANopen Libary? Then our user manual is the
best starting point to get arveview about the
functionality and deployment possibilities of the
CANopen Library

f Sarter Kit

For a quick and uncomplicated start with CANopen
the CANopen Starter Kitprovides @erything you
need. ltcomes with a pre-compil€dANopen Libary

for your target hardware andveeal simple @amples

that provide a Erst insight and that ease the start with
CANopen. Ashardware interfaces seral possibili-

ties are wadiable, like PC ards or USB inteeces.
With these setting up a CAN network is as easy as a
children's game.

Further informations can be found &ANopen
LINUX or Kit".Windows Starter

Ordering Information

0564/01 CANopen-SRCLIBlave Snall
Single Line
0564/12 CANopen-SRCLIBlave
Single Line
0564/10 CANopen-SRCLIBlaster/Slae
Single Line
0564/15 CANopen-SRCLIBlave
Multi Line
0564/13 CANopen-SRCLIBlaster/Slae
Multi Line
0910/xx  CANopen-DLLMaster/Slae
0564/90 CANopen-SRCLIBIser Manual
(Paperback)
0571/10 CANopen-SRCLIB
Software Maintenance Agreement
0564/39  CANopertvaluation-Software
0569/10 CANopefTraining Course
0570/10 CANopemntegration Support
0572/01  CANoperstarter Kit for LINUX
0572/02  CANoperstarter Kit for WINDOWS



Engineering Services

portis providing engineering services and trainings
for our business activities:

f CAN and CAN-based protocols: CANopen, J1939,
DeviceNet

f Ihdustrial Ethernet ProtocolsOWERLINK, Ether-
Net/IR, EtherCAT

f Implementation of devices according to CANopen
device proEles

f VHDL based solutions for industrial applications

f @plication speciEc implementations or enhance-
ments

f embedded LINUX projects

Notice

Brands and product names are trademarks or regis-
tered trademarks of their respgetiompanies. The
product will be continuously impued. porttherefore
reserves the right to change technical properties at any
time without appointment.

port

port GmbH
Regensburger Stralle 7b
D-06132 Halle/Saale
+49 345777550
service@port.de
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