Motion Controller for ORMEC IEEE 1394
and Copley CANopen Intelligent Drives

NI SoftMotion Controller

+ Works with CANopen and
IEEE 1394-based intelligent drives
« Develop powerful applications using
LabVIEW or C with NI Motion Assistant
« Ideal for distributed motion applications

» LabVIEW
» LabWindows/CVI

* NI Motion Assistant

Driver Software
* NI-Motion 7.0

The NI SoftMotion Controller is a soft motion interface between
NI-Motion driver software and IEEE 1394 and CANopen distributed
intelligent drives. You now can program IEEE 1394-based ServoWire
SM drives from ORMEC, and CANopen-based Accelnet and Xenus
drives from Copley with the easy-to-use NI-Motion API in National
Instruments LabVIEW or C. You also can rapidly prototype your
distributed motion application using NI Motion Assistant.

NI SoftMotion Controller Architecture

The NI-Motion architecture for the NI SoftMotion Controller uses
standard PC-based platforms and open standards to connect
intelligent drives to a real-time host. In this architecture, the software
components of the motion controller run on a real-time host and all
I/O is implemented in the drives. This separation of I/O from the
motion controller software components helps lower system cost and
improve reliability. You can use open standards, such as IEEE 1394 and
CANopen, to connect these components.
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Figure 1. NI SoftMotion Controller Functional Architecture

Operating Systems
» Windows 2000/XP with
+ LabVIEW Real-Time RTX
for IEEE 1394 intelligent drives
(includes run-time engine)
» LabVIEW Real-Time ETS
for CANopen intelligent drives
(includes run-time engine)

Recommended Software

NEW

Trajectory Generation (ms)

& Cruise
Y ¢,
7 Control Loop (us)
Supervisory Control (ms) 213 o (with Interpolation)
5 S e,
User API o5 >
Interface =
© § Tme
dt  Setpoint
Supervisory  Commands for

= Interpolation PID Output

Trajectory Generator

Control
Event Monitoring Interface T

-
New &
Setpoint §
Trajectory Generator ~ UPdated o
Updated Based
/0 on I/0 and Sensor

User Response

Figure 2. NI Motion Controller Functional Architecture

NI SoftMotion Controller for IEEE 1394

When you use the NI SoftMotion Controller with an ORMEC device,
you can daisy-chain up to 15 drives together and connect them to the
real-time host. The real-time isochronous mode of the IEEE 1394 bus
transfers data between the drives and the host. Figure 3 shows the
NI SoftMotion Controller component architecture that applies when
you use the controller with an ORMEC device. The supervisory
control and trajectory generation loops execute every millisecond. If
the control loop is configured to execute faster than every
millisecond, the trajectory data is interpolated before the control
loop uses it.
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Figure 3. NI SoftMotion Controller Functional Architecture for ORMEC
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The NI SoftMotion Controller for ORMEC ServoWire includes the NI SoftMotion Controller
activated for two axes of ORMEC ServoWire intelligent drives and the NI-Motion driver.

Figure 4. NI SoftMotion Controller for IEEE 1394

NI SoftMotion Controller for CANopen
When you use the NI SoftMotion Controller with a CANopen device,
you can daisy-chain up to 15 drives together and connect them to the
real-time host. The real-time process data objects (PDOs) defined by
the CANopen protocol transfer data between the drives and host.

All T/O required by the motion controller is implemented
by CANopen drives using Device Profile 402 for Motion
Control. Currently, the NI SoftMotion Controller works with
only CANopen drives from Copley Controls Corp. When used with
CANopen devices, the supervisory control and trajectory generation
components of the NI SoftMotion Controller execute in a real-time
environment running the LabVIEW Real-Time Module (ETS). If
your motion control system is using eight axes or fewer, the
supervisory control and trajectory generation loops execute every 10 ms.
If your motion control system is using more than eight axes, the
supervisory control and trajectory generation loops execute every 20 ms.
When you are using the NI SoftMotion Controller with a CANopen
drive, the drive implements the control loop and interpolation.

In this configuration, the I/O and the NI SoftMotion Controller
use an NI CAN interface device to communicate to the CAN bus.

2 National Instruments » Tel: (800) 813 3693 ¢ info@ni.com e ni.com

NI SoftMotion Controller on Host Device' CANopen Drive

Supervisory
Control

Trajectory
Generation

Spline Control

2
Engine Loop I

CAN Bus

"Host device is a PC or PXI chassis running the LabVIEW Real-Time Module
2l/0 includes encoder implementation

Figure 5. NI SoftMotion Controller Functional Architecture for CANopen

NI SoftMotion Controller

Communication Watchdog

The supervisory control in the NI SoftMotion Controller
continuously monitors all communication with the drives connected
to the host. If any drive fails to update its data in the host-loop update
period, the axis corresponding to that drive is disabled and the
communication watchdog status bit, which is returned by the Read-
Per-Axis Status function, is set to TRUE. Similarly, all drives
connected to the NI SoftMotion Controller are configured to go into
a fault state if the data from the NI SoftMotion Controller
is not updated every host-loop update period on the drives.
The communication watchdog functionality ensures that the
NI SoftMotion Controller operates in real time.

Onboard Program Usage with the

NI SoftMotion Controller

To use onboard programs with the NI SoftMotion Controller, use the
LabVIEW Real-Time Module to target your application to run in the
same environment as the NI SoftMotion Controller. Note that the
NI SoftMotion Controller onboard program shares the same
processor and system resources with the NI SoftMotion Controller.
System jitter increases with the number of devices you use in your
real-time system. Enable only the devices you need to use for the
current application, especially when using onboard programs.
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The NI SoftMotion Controller for CANopen includes the NI SoftMotion Controller activated
for two axes of Copley Controls Accelnet/Xenus intelligent drives, the NI CAN interface device,
and the NI-Motion driver.

Figure 6. NI SoftMoation Controller for CANopen



Motion Controller for ORMEC IEEE 1394
and Copley CANopen Intelligent Drives

Ordering Information

NI SoftMotion Controller for CANopen (2-axis) with
PXI interface

2 ports 779330-02

1 port 779330-01
PCI interface

B 010} o TR 779328-02

1 port ....779328-01

NI SoftMotion Controller for ORMEC ServoWire ....779326-03
NI SoftMotion Controller Upgrade'*

B-AXIS e 779332-08
4-axis ....779332-04
2-AXIS ceuvevneirereiet ettt s 779332-02

!Activated with Measurement & Automation Explorer
2Upgrade for either CANopen or IEEE 1394 intelligent drives

BUY NOW!

For complete product specifications, pricing, and accessory
information, call (800) 813 3693 (U.S. only) or go to ni.com/motion.
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NI Services and Support

&

Local Sales and Technical Support

In offices worldwide, our staff is local to the country, giving you

NI has the services and support to meet your

needs around the globe and through the
application life cycle — from planning
and development through deployment
and ongoing maintenance. We offer
services and service levels to meet
customer requirements in research,
design, validation, and manufacturing.
Visit ni.com/services.

access to engineers who speak your language. NI delivers industry-
leading technical support through online knowledge bases, our
applications engineers, and access to 14,000 measurement and
automation professionals within NI Developer Exchange forums.
Find immediate answers to your questions at ni.com/support.

Training and Certification

NI training is the fastest, most certain route to productivity with our
tools. NI training can shorten your learning curve, save development
time, and reduce maintenance costs over the application life cycle.
We schedule instructor-led courses in cities worldwide, or we can
hold a course at your facility. We also offer a professional
certification program that identifies individuals who have high levels
of skill and knowledge on using NI products. Visit ni.com/training.

Professional Services

Our Professional Services Team is comprised of NI applications
engineers, NI Consulting Services, and a worldwide National Instruments
Alliance Partner program of more than 600 independent consultants
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Certified Alliance Partner

and integrators. Services
range from start-up assistance
to turnkey system integration.
Visit ni.com/alliance.

INSTRUMENTS

ni.com ¢ (800) 813 3693

National Instruments ¢ info@ni.com

y NATIONAL

Software Service Programs

NI offers service programs that provide automatic upgrades to your
application development environment and higher levels of technical
support. Our service programs ensure that you always have the latest
advances in productivity and receive live, on-demand access to NI
applications engineers through phone and e-mail to assist in
developing your solutions. Service programs are cost-effective and
simplify software purchasing as an annual, fixed cost, making it
easier to plan and budget than intermittent individual upgrades. You
also receive discounts for our training courses and materials. For
details, visit ni.com/ssp.

Basic Service Level

+ Upgrades purchased separately

+ Support by NI applications engineers, R&D engineers, partners,
and community members through online Developer Exchange

+ Access to KnowledgeBase, example code, troubleshooting wizards,
solutions, and white papers

Standard Service Level

+ Automatic upgrades included

+ All the benefits of Basic Service

+ Support by NI applications engineers through direct phone or
e-mail access

+ 10 percent discount on training courses and materials

Premier Service Level

+ All the benefits of Standard Service

+ Support by NI senior applications engineers through direct phone
or e-mail access with extended hours of operation
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