CANopen specification
for lift control systems

AN in lift control appli-

cation has been used
for many years by major lift
manufacturing companies.
In 2002 several medium-
size companies decided to
move to a standard higher
layer protocol based on
CAN. They decided to use
CANopen as a basis for this
standard. The goal was to
have some kind of plug and
play lift control system for
any standard lift application.
The result of the standardi-
zation work is the CANopen
application profile for lift con-
trol systems CiA DSP 417.
By use of this standard it is
possible to build in maxi-
mum a lift application with
254 floors and eight parallel
lifts.

In October 2003 the
first CANopen lift control
system prototype examples
were demonstrated at the
Interlift exhibition in Ger-
many. A prototype lift system
was assembled at the CiA
and members booth made
from devices by several
manufacturers. The lift con-
troller, the door controller,
panels, displays, and other
equipment: all communicat-
ing and exchanging data
were integrated via the CAN-
open network. For the lift
system designer it will be a
great advantage to buy off-
the-shelf products following
the CANopen lift application
profile specification, plug
them together, and the lift
control system will work with
only a minimum of configu-
ration effort.

This is particularly inter-
esting for all small and me-
dium-sized lift control build-
ers. They do not depend on
a specific device or control
system supplier. Multi-
sourcing is an important is-
sue in order to provide a
maximum flexibility and
functional options.

CANopen basics

CANopen is a set of
network protocol specifica-
tions based on the Control-
ler Area Network (CAN) that
is used in most modern pas-
senger cars. The CAN con-
troller chips sold in high vol-
ume (some 300 Million every
year) are available at rea-
sonable prices. This is why
several of the large lift manu-
facturers have used CAN-
based networks ever since
the mid-nineties.

However, CAN is just a
data link layer protocol. In
human communication you
would call this a character
set, such as the Latin abc.
In order to communicate be-
tween human beings you
additionally need a language
that is made up of grammar
and vocabulary. In network
technology this is called ap-

plication layer and applica-
tion profile.

The application layer
defines the communication
protocols to be used (com-
parable to the human lan-
guage grammar), and the
application profile defines all
the parameters and signals.
The CANopen protocols are
specified in the EN 50325
European standard.

The CANopen Lift
profile

CiA's CANopen Special
Interest Group (SIG) Lift de-
veloped the DSP 417 speci-
fication describing the com-
munication in multiple lift
control system. The exhibit-
ing companies at the Interlift
showed prototypes of pan-
els, drives, doors, control-
lers, etc. compliant to the
CANopen Lift standard.
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The CANopen Lift
specification is available for
CiA members for free and
may be implemented without
any license fee. The specifi-
cation describes the default
communication of a control
system for up to eight lifts
with up to 254 floors each.
The default communication
can be changed via configu-
ration.

The lift application pro-
file defines so-called virtual
devices. A physical device
may implement several vir-
tual devices. However, a vir-
tual device cannot be distrib-
uted to different CANopen
physical devices. The follow-
ing virtual devices are speci-
fied:

o Drive controller

o Call controller

o Display controller
o Car door controller
o Car drive unit

o Car position unit

o Car door unit

o Light barrier

o Car panel

o Car display

0 Sensor unit

o Load measuring unit
o Panel input unit

o Panel output unit

All these virtual devices
implement mandatory func-
tions as well as optional
behavior. For example, the
car door controller transmits
the control word to the car
door unit commanding the
door to open or to close in
pre-defined manner. And the
door unit response its status
word via the CANopen net-
work to the control system.
The car door controller re-
ceives also the light barrier
status information via the
network.

The virtual device con-
cept allows the introduction
of user-transparent gate-
ways. CANopen networks
are limited to 127 devices in
one network (currently avail-



able CAN transceiver
may restrict this figure
even to a lower
number). Gateways
may overcome this
limitation. The gate-
way may implement
up to 254 virtual de-
vices on each side a
represent them to the
other interface. The
use of gateways also
solves the problem of
too high busloads.
The virtual de-
vice definitions for the
car drive unit (motion con-
troller) and car position unit
(encoder) follows the ge-
neric CANopen device pro-
files for motion controllers
(CiA DSP 402) and encod-
ers (CiA DS 406). However,
in lift control applications
they use different object dic-
tionary entries. This is be-
cause the application profile
uses the very same object
dictionary in all physical de-
vices. In addition, any PDO
communication is pre-de-
fined in another way than the
generic device profiles. The
lift application profile pre-de-
fines the PDO communica-
tion between the devices. No
simple master/slave commu-
nication is specified. For ex-
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ample, the

car door controller and the
car drive controller receive
the car position unit informa-
tion. The benefit of this ap-
plication profile for lift system
designers is that they do not
have to deal with the com-
munication details. Every-
thing is pre-defined by the lift
application profile. However,
if a different behavior is re-
quired, system designers
may configure the function-
ality that is to be changed.
The specification is open to
this kind of customer-spe-
cific behavior. Highly sophis-
ticated tools, which imple-
ment the lift application pro-
file details, are available for
this purpose. (hz)

CiA DSP 417 controller

Weber Lifttechnik (www.
weber-lifttechnik.de) pro-
vides the weCAN lift control
controller featuring 60 land-
ings and group control capa-

bility. The controller complies
to CiA DSP 417, the CAN-
open Lift profile. The com-
pany also offers plain text
menu driven displays. (mm)
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