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New NI analog output devices offer low-cost, real-time
control with NI-DAQmx.

�� !

ni.com/china/daq

The most common PC-based data ac-
quisition hardware is typically a PCI device
with a few general-purpose functions: analog
output, digital I/O, counter/timers, and, most
importantly, analog input. The analog input
portion is generally a single analog-to-digital
(A/D) converter that scans through multiple
input channels. The price of commercial A/D
converters has decreased, leading to lower-

cost traditional devices and a
new breed of data acquisition
devices. These devices have
one key difference from the tra-
ditional data acquisition devices
- dedicated A/D converters for
each analog input channel.

These devices fall into
the National Instruments S
Series product family. The "S"
s tands fo r  s imu l taneous
sampling, the clearest benefit
of a dedicated A/D converter
architecture. However, the ar-
chitecture has a few less ob-

vious but very important advantages.

With this architecture, you can take ad-
vantage of a much higher sampling rate per
channel. Traditional data acquisition devices
share the sampling rate among the active
channels. The overall throughput of the data
stays the same. With S Series devices, the
maximum overall throughput increases with

the number of active channels.

The architecture also has better dy-
namic specifications. Because an A/D con-
verter is dedicated to a single channel, there
is less settling time and noise error caused
by switching input channels. You can tune
the analog input path for both accurate DC
and dynamic measurements. Traditional
data acquisition devices are ideal for DC
measurements, but they are not always the
best solution for dynamic measurements.

The NI 6143 is the latest S Series family
addition for PCI and PXI. S Series devices offer
two counter/timers and eight digital I/O lines,
making them candidates for upgrades to ex-
isting applications using the more common E
Series data acquisition products. �

�� ni.com/china��� !"� info
code�nsi4316��� !"#$

S Series DAQ Delivers Faster Sampling Rates

Since 1990, the cost per I/O channel for the most popular NI data
acquisition modules has decreased by 74 percent.
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National Instruments recently released
the NI PXI-6722 and NI PXI-6723 13-bit ana-
log output (AO) devices, which are ideal for
high performance, multichannel control
applications. These devices feature 8 and 32
analog output channels, respectively, and are
up to 70 percent less per channel than other
analog output devices with similar features,
such as simultaneous updates and waveform
updates. Both devices include NI-DAQmx
measurement services software.

NI-DAQmx measurement services de-
l iver high-performance analog output
th rough  seve ra l  f ea tu res  i nc lud ing
multidevice synchronization, high-speed
single-point output, and real-time control.
Because analog output devices are gener-
ally used with other I/O, such as analog
input, vision, or digital I/O, which require
hardware synchronization, NI-DAQmx pro-
vides automatic timing and trigger routing
on the PXI trigger bus. With the release of

NI-DAQmx 7.2 and the NI LabVIEW 7.1
Real-Time Module, these devices can de-
terministically perform updates for real-time
control applications. These devices have
been benchmarked at more than 21 kHz
while running eight parallel PID loops.
Whether you use these devices in the Win-
dows operating system or LabVIEW Real-
Time, NI-DAQmx measurement services
software offers an optimized interface for
single-point and waveform I/O.

NI-DAQmx delivers ease of use with

features such as DAQ Assistant, which pro-
vides a step-by-step dialog guide for
configuring, testing, and programming ana-
log output tasks. Plus, you can automati-
cally generate code in multiple program-
ming environments including LabVIEW, Vi-
sual Basic .NET, and C# for low-level
customization.

Waveform and single-point output at a
low price make these devices ideal for many
applications including signal simulation, real-
time control, and low-speed arbitrary wave-
form generation. To complete your test sys-
tem I/O requirements, these devices offer
eight bidirectional digital I/O and two 24-bit
counter/timers. �

�� ni.com/china��� !"� info
code�nsi4317��� !"#$

New AO Devices Offer Real-Time Control, Low Cost
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The latest release of NI Motion Assistant,
version 1.1, offers several new features, in-
cluding position trigger and digital I/O
configuration, to make integrating with exter-
nal I/O easier. Using traditional development
tools for creating motion control applications
can be complicated. NI Motion Assistant is a
development tool that makes motion-control
application creation for NI motion controllers
easier than ever with point-and-click profile
configuration, special preview windows to help
you predict your motion profiles, and LabVIEW
code generation to help you deploy your mo-
tion profiles. With the LabVIEW code genera-
tion feature in NI Motion Assistant, you can get
your motion control applications up to speed
without programming.

Integration between motion control and
external I/O, such as data acquisition, is one
of the keys to many machine control
applications.  The latest version of this popu-
lar software also includes better integration
through the ability to configure position

triggers. Posit ion tr iggers (also called
breakpoints or position compares) are trig-
gers you configure to occur when an axis in
your system reaches a predefined position.
Position compares are useful for applications
such as scanning, during which the speed
and position of the motion control system
dictate how often to take a scan. Using NI
Motion Assistant with the new NI 7350 Series
motion controllers, you can also configure
periodic position triggers. These triggers oc-
cur at a predefined period, such as every two
counts, and can run at rates up to 4 MHz.

NI Motion Assistant 1.1 also features
the ability to configure the digital I/O chan-

NI Motion Assistant Offers Configurable Position Triggers

With the NI CVS-1456 and LabVIEW 7.
1, NI continues to combine powerful hard-
ware with revolutionary software to redefine
machine vision. This Compact Vision System
(CVS) houses an even faster processor than
previous compact vision systems - the NI
CVS-1454 and NI CVS-1455 - and includes
256 MB of system memory. The NI CVS-
1456 is designed to keep up with applica-
tions that require large images, fast frame
rates, and complex algorithms, such as pat-
tern matching and opt ical  character
recognition. High-speed packaging inspec-
tion is one area that benefits from the added

nels available with each NI motion controller.
Using this new feature, you can configure
which line you want to affect, whether it
changes before or af ter the move is
complete, and whether the state of the line
will be inactive or active. Your ability to
configure the digital I/O lines available on all
NI motion controllers is important for ma-
chine control applications such as control
of solid state relays. �

�� ni.com/china��� !"� info
code�nsi4319��� !"#

With NI Motion Assistant 1.1, you can configure special position compares or position triggers to more easily create high-
speed integration applications with data acquisition or image acquisition boards.

ni.com/motion

processing power of the NI CVS-1456. These
applications generally use complex algorithms
to inspect the placement and quality of items
such as labels, wrappers, and caps at speeds
often around 3,000 inspections per minute.

By upgrading to NI LabVIEW 7.1, you can
take advantage of several new features such as
storing data and images on FireWire hard drives
and programming the digital I/O on the Com-
pact Vision System with NI LabVIEW FPGA.
FireWire hard drives are generally faster than the
Compact Flash inside the Compact Vision
System, so you can log many images and large
amounts of data for security and monitoring
applications. Using these FireWire-connected
hard drives, you can save every image that fails
an inspection to ensure the image's vision algo-
rithms are performing correctly. With disk space
in the hundreds of gigabytes, you can log every
image the Compact Vision System acquires for
several days at a time.

With the combination of LabVIEW 7.1 and

the NI LabVIEW 7.1 FPGA Module, you can
reconfigure the FPGAs inside the NI CVS-1455
and NI CVS-1456. Every Compact Vision Sys-
tem comes with a predefined FPGA configura-
tion that includes encoder, trigger, product
selection, and shutdown inputs, as well as
trigger, pulse train, and watchdog outputs. With
NI LabVIEW FPGA, you can customize these
inputs and outputs to fit your larger applications.
For instance, for complex product sorting, you
can reconfigure TTL outputs on the Compact
Vision System to output pulse trains of varying
frequencies and duty cycles.

The NI Compact Vision System Series
and LabVIEW 7.1 bring new levels of
customization to machine builders, integrators,
and OEMs. �

�� ni.com/china��� !"�info
code�nsi4320��� !"#$

LabVIEW 7.1 Boosts Compact Vision System Performance

Use the LabVIEW 7.1 FPGA Module to customize the
digital I/O on the Compact Vision System.
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Create Motion Control, DAQ Applications on Multiple Oss

New FREE Measurement and Control Designer 2004 CD
Use the new NI Measurement and Control Designer 2004 CD to
quickly and easily select the best software and hardware for your
test, measurement, and industrial control applications. It is loaded
with hundreds of resources to save you time and money.

To request your FREE copy of the CD, visit ni.com/info and
enter nsi4324.

The new Motion Control Hardware Driver Development Kit offers a manual describing the
low-level communication protocols for developing drivers for operating systems such as
VxWorks, Linux, and Mac OS X.

National Instruments recently announced
the new NI Motion Control Hardware Driver
Development Kit (DDK) for developing NI
motion controller drivers for platforms includ-
ing Linux, VxWorks, and Mac OS X. This new
Motion DDK complements the existing Mea-
surement Hardware DDK for creating data
acquisition applications on currently unsup-
ported platforms. Using the new Motion DDK,
you have the ability to create embedded
motion systems on a variety of platforms.

The existing Measurement DDK was
released in 2003 and offers development
tools and a register-level programming in-
terface for NI data acquisition hardware by
providing access to the full register map of
each device. This DDK works with E Series
multifunction, analog output, digital I/O, and
counter/timer I/O devices. Standard phone
and e-mail support are not available for
users of this FREE DDK.

The new Motion DDK provides a com-
prehensive manual designed to help you
create the necessary software interface for
using NI motion hardware on your platform
of choice. The manual also offers low-level
details and directions for communication
with NI 733x, 734x, and 735x motion
controllers. Similar to the Measurement
DDK, the new Motion DDK is primarily for
OEM customers and does not include the
standard support options available with the
NI-Motion driver for Windows.

For engineers who need to incorporate
NI motion control hardware into their systems
but lack the training, experience, or time to
develop their own drivers, National Instruments
Alliance Partner Sensing Systems offers both

a VxWorks driver and
a Linux driver for NI
motion hardware.
The Sensing Sys-
tems VxWorks and
Linux drivers offer
high-level functions -
similar to those in the
existing NI-Motion
Windows driver - that
you  can  use  to
quickly get your ap-
plications up and
running. Using these
predeveloped driv-
ers helps you save
both time and re-
sources while still
giving you the ability to integrate the advanced
functionality of NI motion technology into your
particular system. "We created a VxWorks
driver using the NI Motion Control Hardware
DDK to help our customers leverage the power
and cost-effectiveness of the NI motion con-
trol hardware on the popular VxWorks real-
time operating systems," said Mark Hary, prin-
cipal and director of services at Sensing
Systems. "Our fully functional driver and dedi-
cated technical support staff help engineers
meet project deadlines quicker and cheaper."
Using the new Motion Control Hardware DDK
and their experience in driver development,
Sensing Systems also has the capability to
create drivers for any real-time or embedded
operating system. Sensing Systems actively
supports Linux and VxWorks operating
systems. Support for other operating systems,
such as QNX or Mac OS X, is available on a
contractual basis.

Both the Measurement and Motion

DDKs are primarily intended to meet the
needs of OEM customers with specialized
application needs. To further support OEM
customers, National Instruments recently
launched a new Web page devoted to OEM
customer applications.  This new Web page
lists the various hardware and software
options that National Instruments offers for
data acquisition, GPIB, and motion control
OEMs. For example, motion control OEM
customers now have the option of using
special variations on existing motion con-
trol products that NI has modified to better
fit with OEM applications. The new motion
OEM products are for those needing short
time to market and high-performance mo-
tion control, and are often meant to be used
inside machines. These new products in-
clude MID series stepper motor drives, MID
series servo motor drives, and universal
motion interfaces, all without the typical
enclosures. �

To download the Motion Control Hardware
DDK or the Measurement Hardware DDK,
or to obtain more information on OEM
applications, visit ni.com/info and enter
nsi4323.
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Whether you are researching, evaluating,
ordeveloping test  and measurement
applications,you need to be aware of any in-
dustry trends andproduct developments re-
lated to your systems.The National Instruments
award-winning Website, ni.com, offers up-to-
date Online Tutorials and Web Events on De-
mand featuring the many new tools developed
by NI engineers, includingsessions on the fol-
lowing topics.

LabVIEW FPGA Tutorials
Even if you have no knowledge of VHDL

or FPGA design tools, you can use the NI
LabVIEW 7 FPGA Module to develop custom
hardware applications. Create embedded
FPGA VIs that combine direct access to I/O
with user-defined LabVIEW logic to define
custom hardware for rapid prototyping, de-
vice simulation, custom communication
protocols, and closed-loop control.

To learn more about this technology, view
the new LabVIEW FPGA interactive tutorial,
which demonstrates how you can use the NI
LabVIEW 7 FPGA Module to incorporate FPGA
technology into your test and measurement

applications. It also explains how to
use LabVIEW FPGA to easily config-
ure and program an FPGA embed-
ded on NI reconf igurable I/O
hardware.

The NI LabVIEW 7 FPGA Mod-
ule Video Demonstration is another
useful resource. This video shows
how you can use the LabVIEW 7
FPGA Module and NI reconfigurable
I/O hardware to develop a flexible
platform for creating sophisticated
systems that were previously only

possible with custom-designed hardware.

Additionally, if you are interested in hard-
ware-in-the-loop simulation, you can benefit
from reading the white paper, �LabVIEW
FPGA in Hardware-in-the-Loop Simulation
Applications.�This document provides an over-
view of how you can use the enhanced NI
platform to develop your own solutions for
challenging design problems without learning
complex hardware and software programming.

High-Precision/Low-Voltage
Measurements If you require high-preci-

sion or low-voltage measurements, National
Instruments offers a full range of products to
select from based on accuracy, sensitivity,
resolution, noise, and precision. The Digital
Multimeter Measurement Tutorial includes five
interactive tutorials to give you a more thor-
ough understanding of these tools. NI engi-
neers present the following tutorials, which
include demonstrations of hardware and soft-
ware tools:
�  Understanding the Resolution vs. Speed

Tradeoff for 61/2-digit Digital Multimeters
�  Removing Thermal Offset Errors from

Contact, Switch, and Relay Resistance Mea-
surements

�  Removing Offset Errors from Passive, Power-
On, In-Circuit Resistance Measurements

�  Eliminate Traditional Digital Multimeter Accu-
racy Errors

�  NI 4070 FlexDMM Reduces Cost by Replac-
ing Multiple Instruments

You can also download white papers that
discuss the FlexDMM architecture, present a
benchmark comparison of 61/2-digit DMMs, and
explain how you can optimize system through-
put with the NI 4070 61/2-digit FlexDMM.

Connecting to Digital Sensors
The new industrial digital I/O devices from

NI offer a host of features to extend the reach
of PC-based data acquisition to mission-criti-
cal industrial applications. Read �Highest
Reliability Digital I/O at the Lowest Cost,�and
learn how you can use industrial digital I/O
modules to take advantage of NI-DAQmx
technology. This technology speeds applica-
tion development with many helpful features,
including NI DAQ Assistant, automatic code
g e n e r a t i o n ,  a n d  h i g h p e r f o r m a n c e
multithreaded streaming technology.

Another new white paper, �Using the NI
Digital I/O High Reliability Feature Set for In-
dustrial Applications,�describes the opera-
tion of the new industrial features, their appli-
cations in typical industrial scenarios, and ways
you can program these features in LabVIEW.

Finally, read�Choosing the Right Indus-
trial Digital I/O Module for Your Digital Output
Sensor�to learn how to pick the right digital I/
O module for your digital output sensor. This
application note first classifies digital output
sensors based on their output signal and cir-
cuit interface and then points out what critical
features you need to consider when selecting
a digital I/O module. �

�� ni.com/china��� !"� info
code�nsi4331��� !"#$

NEW! High-Density NI PXI Switches
Use these new NI PXI switch modules for high-channel-
count automated test equipment applications:
�  NI PXI-2568: 31-channel SPST (Form A)
�  NI PXI-2569: 100-channel SPST (Form A)
�  NI PXI-2570: 40-channel SPDT (Form C)

To learn more, visit ni.com/info and enter nsi4332.

Online Tutorials Provide Learning on Demand

Take the LabVIEW FPGA interactive tutorial to learn how to incorporate
FPGA technology into your test and measurement applications.
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