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With the new LabVIEW Simulation Interface Toolkit, you can import Simulink control models into LabVIEW.

Though PXI presents several obvious
advantages, including ruggedness and
modularity in a real-time environment, it also
includes features that are ideal for developing
control design tools. For instance, typical real-
time systems exhibit precise timing with
microsecond jitter. Using the built-in hardware
clock on a plug-in data acquisition board in a
real-time PXI system, you can measure the
real-time loop to get precision down to the
nanoseconds for jitter. You can also use the
PXI backplane to share this timing signal with
other hardware and synchronize the entire
system to a high-precision clock source.
Finally, using an NI PXI/SCXI combo chassis
with signal conditioning, you can provide
direct signal connectivity to complex sensors
and actuators, such as accelerometers and
strain gauges, without external circuitry.

HIL Testing

The power of LabVIEW makes it easy to
extend a control system into a full HIL tester,
so you can use the same tools from control
prototyping to HIL. While an HIL tester still
runs control models in a real-time system,
you may require additional features, such as
an operator interface, database connectivity,
and Web reporting capabilities. In this case,
the real-time PXI system can execute the
control model in real-time to test the target
controller, while the host system provides the
operator interface and other features. Because

National Instruments - (512) 683-0100 - ni.com

the host system runs LabVIEW, you can take
advantage of advanced LabVIEW features
like Web publishing and report generation.

Reducing Cost for Control Design
As new control ideas are brought from
concept to product, development tools play
an important role in delivering the control
system on time and under budget. However,
these new control systems often require
unique development tools, and while
proprietary equipment or homegrown tools
might solve one application, they are
usually cast aside when the next project
begins. On the other hand, tools such as
LabVIEW and real-time PXI deliver the
flexibility and modularity you need to meet
your changing needs. These tools provide
a platform for creating control prototypes
and HIL testers for a variety of control
applications. Therefore, you can reuse
hardware and create custom software to
address the unique requirements of each
new control system while still keeping
capital equipment costs low. m

To download an example engine simulator,
visit ni.com/info and enter nsi3203.

Shawn Liu,
LabVIEW Real-Time Product Manager
E-Mail shawn.liu@ni.com
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New Toolkit Speeds
Development by Linking
LabVIEW with Simulink®
Using the new LabVIEW Simulation
Interface Toolkit that interfaces with
The MathWorks Simulink, design
engineers can now reduce the time
needed to develop embedded control
applications by interfacing control
models developed in Simulink with
real-world I/0. The new toolkit also
speeds development by giving you
tools to visualize and control data
within the Simulink environment.

If you work with Simulink, you
can use this toolkit to seamlessly and
easily reuse your work in LabVIEW.
The toolkit adds a new target option
within the Real-Time Workshop® that
automatically builds a dynamic link
library (DLL) from the control model.
It also automatically generates two
LabVIEW examples that dynamically
call the control model DLL. The
LabVIEW examples show how to
interface with data acquisition I/O
and change parameters in the model.
You can download these examples
into real-time hardware such as PXI
or Compact FieldPoint to create
prototypes or HIL test systems.

The toolkit also adds LabVIEW-
based sinks and sources into the
Simulink library browser. You can
drag and drop these LabVIEW-based
user interface objects into existing
Simulink diagrams to control input
data or view output data during
software simulation. Using these new
tools, you can quickly and easily verify
models from initial concept design
in Simulink to hardware prototyping
and testing. m

Simulink® and Real-Time Workshop® are registered trademarks of
The MathWorks, Inc.

I ni.com/pxi
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NI Simplifies Machine Vision Inspection Software

Cameras that see, combined with computers
and software that automate, give PC-based
machine vision applications broad appeal

in manufacturing test. To ensure success in

a production environment, machine vision
applications require a combination of flexible
software and powerful hardware. While
choosing the right machine vision hardware
is important, the visual inspection software
forms the core of any machine vision system.
With National Instruments new machine
vision software, NI Vision Builder for
Automated Inspection, you can simplify
your machine vision inspection and future
application development challenges.

Inspection performs a variety of functions,
including processing, analysis, decision-
making, presentation, and code generation
for LabVIEW.

Processing Made Easier

Image processing is typically the first
function an engineer applies to an image
before analysis. The new NI software
includes many processing functions to
filter noise, extract color planes, and
perform thresholds.

In many machine vision applications,
the object under inspection appears shifted
or rotated within the image. For reliable

inspection, both the regions

NI Vision Builder for Automated Inspection
provides the ease of use, power, and flexibility
to solve a range of application challenges.

Using NI Vision Builder for Automated
Inspection, you can easily configure and
benchmark a sequence of visual inspection
steps and deploy the machine vision
inspection system in an automated
environment. Not only can you perform
powerful visual inspection tasks, but you
can also make pass/fail decisions based on
the results of individual tasks. Additionally,
you can communicate with external devices
using serial lines and discrete I/Os.

Extending the capabilities of your
manufacturing application, this new machine
vision software gives you the ability to
migrate your configured inspection to
NI LabVIEW. For further productivity and
functionality, you can integrate motion
control and data acquisition or design
a custom user interface.

Based on the industry-proven NI Vision
Development Module software, NI Vision
Builder for Automated Inspection visually
tests assembled products from a variety
of industries, including automotive and
electronics components, pharmaceutical labels,
semiconductor wafers, and manufactured
goods. Moreover, it can test the product
quality of healthcare products, food and
beverage containers, and medical devices.

As part of your manufacturing test
solution, NI Vision Builder for Automated

of interest and the inspection
measurements need to shift
and rotate in conjunction with
the object under inspection.
For the regions of interest to
move in relation to the object,
you need to set a coordinate system relative

to a significant and original feature of the
object under inspection. NI Vision Builder

for Automated Inspection includes an intuitive
coordinate system function, so you can obtain
measurement data from a previous inspection
task, build a coordinate system, and transfer
the new system information to all subsequent
inspection measurements. The regions

of interest and the inspection measurements
then shift and rotate
with the object under

are computed in the appropriate units.

Also, you can eliminate lens and perspective
distortion using an NIST-certified calibration
grid and the advanced calibration algorithms
in the new machine vision software.

Quickly Perform Analysis
After image processing, you are ready to
analyze. NI Vision Builder for Automated
Inspection includes many analysis functions
to solve your application challenges. You can
use caliper tools to measure distances in your
image or use the advanced geometric tools to
perform routines such as curve fitting
and angle measurements.
You also need histograms to determine
if specific components of a part are present -
for instance, whether the cap on a bottle is
present. Histograms return average pixel
intensity values for a given region of interest.
If the part is present, the pixel values are
high, but if the part is not present, the pixel
values are low. Morphology functions find
and classify specific particles or objects
in your image. You can access more than
50 functions for classifying particles such
as size, location, circularity, and quantity.
Further, many machine vision applications
require searching an image for a specific
pattern or fiducial. NI Vision Builder for
Automated Inspection includes National
Instruments patented pattern matching

inspection, resulting in
accurate and repeatable
measurements.

During processing,
you must obtain
inspection data from
camera sensors, which
always return the data
in pixels. Unfortunately,
you need to perform
inspection measurements
in real-world units, such

q

as millimeters or inches.

Using the calibration
tools included with

NI Vision Builder for
Automated Inspection,
you can calibrate your
data so all measurements

Access an easy-to-understand
graphical display of inspection steps.

—
Perform numerous
inspection tasks categorized
in easy-to-use palettes.

The Vision Builder for Automated Inspection graphical display makes visual tests
for assembled products easy to program.

National Instruments « (512) 683-0100 « ni.com
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Five Critical Accuracy Technologies for Data Acquisition

For data acquisition (DAQ) measurements,
accuracy indicates how faithfully a DAQ
device reads the value of the signal it
measures. Inaccurate measurements

can spoil your research, new design, or
automated test applications and reduce
yields in process applications. Therefore,
ensuring that your DAQ system is
accurate is a crucial part of developing
your application.

Accuracy is often confused with
resolution, which is the smallest amount of
signal change that a DAQ device can detect.
The overall accuracy and resolution of a
device depends on factors such as gain,
offset, and time operating environment.

The resolution of a plug-in data acquisition
device is only partially related to the
resolution of the analog-to-digital converter
(ADC) chip. For example, an improperly
designed plug-in DAQ device with a 16-bit
ADC chip may perform with only 12 bits

of resolution and have very poor accuracy.
Overall, for the best results from your data
acquisition hardware, you should understand
the basic underlying technologies that deliver
outstanding resolution and accuracy. NI data
acquisition hardware incorporates five
unique, critical technologies to ensure you
achieve reliable, highly accurate measurements
to within 0.0127 percent of the actual signal.

1. Compensation for Changes

in Operating Temperature
An electronic component’s specifications
within a stand-alone instrument or a
computer depend on the operating
temperature. NI chooses electronic
components that are highly resistant to
operating temperature changes. For operating
temperatures within 15 °C
to 35 °C, NI designed its DAQ devices to
eliminate errors due to temperature. Outside
this range, NI designs its DAQ devices to
reduce the amount of temperature error up
to 0.0006 percent of the actual signal per ‘C.
All of these features help ensure that your
measurements are highly reliable regardless
of the operating temperature of your desktop
computer or laptop. Several NI design
advantages minimize error, such as:

14

Temperature drift protection circuitry — The

preamplifier stage of the device uses a design

that causes the components on the chip
to respond to temperature in such a way
that temperature drift errors cancel. For
example, a high-quality resistor network
accurately maintains set ratios, even at
high temperatures. This gives you the
benefit of stable programmable gains
across the operating range of the device.
An onboard temperature sensor - You can
read the temperature of the onboard sensor
from NI LabVIEW or other application
development environments, then use a
simple function call to update the calibration
constants stored on the device. This onboard
temperature sensor ensures that you are

making measurements under known operating

temperatures, which results in more
reliable measurements.

2. Instrument Class Amplifier

In the last decade, NI has designed and
updated a custom instrument class amplifier
called the NI-PGIA. This special integrated
circuit ensures accuracy across a wide range
of gains and sampling rates. NI designed this
custom component because commercial
amplifiers typically lose bandwidth at high
gains, causing unacceptably slow settling
times. You need the amplifier to settle and

Analog
Ground
Plane

Custom
Resistor
Networks

Signal

Conditioning Multiplexer

and Cabling

High Grade
Op-Amps

NI incorporates the five critical accuracy technologies for plug-in dat

technologies, NI 16-bit multifunction DAQ

devices can perform with up to 18-bit

resolution and NI 12-bit devices can perform

with 14-bit resolution. With a technology

called NI dithering, you can see four times
the improvement in

NI data acquisition hardware incorporates five
unique, critical technologies to ensure you
achieve reliable, highly accurate measurements.

be stable without oscillations or ringing to
make accurate measurements. Without this
NI technology, a 16-bit ADC can have as
much as 40 least significant bits (LSBs)

of error in the signal at high gains and
sampling rates. Other data acquisition
vendors often overlook the importance of
an instrument-class amplifier, which results
in lower resolution and inaccuracies at high
gains and sampling rates.

3. Resolution Improvement Technologies
Because of resolution improvement

resolution for 12-bit DAQ
devices making low-
frequency measurements
such as temperature and
strain. NI dithering circuitry
actually adds a small amount
of Gaussian noise to the signal. Adding noise
may seem counterintuitive at first, but if the
device adds the right type of noise to the
incoming signal and averages the digitized
values, you can achieve higher resolution
than the specifications of the ADC chip.

A simple way to visualize the benefits of
adding noise is to envision the actual signal
between two integer codes of the digitizer.
(Remember that a 12-bit ADC approximates
the signal with an integer value from 1 to
4,096.) The Gaussian noise spreads the
approximation among integer codes instead

National Instruments « (512) 683-0100 « ni.com



Focus

Digital
Ground
Plane

A/D
Converter

Dithering

Calibration
Constants
+HV L
Stable Cg!lbrq’:lon
Source ircuitry
\ J
a acquisition hardware.

of always truncating to the ADC’s lower
integer value. With 16-bit products from NI,
dithering circuitry is not necessary because
the device design inherently adds the right
amount and type of noise in the signal path
to achieve the same dithering effect.

4. Onboard Self-Calibration

As time passes, the operating environment
of the plug-in DAQ device can change. As
previously discussed, the temperature and
other parameters, such as humidity and
atmospheric pressure, can vary. An electronic
component’s operating values also can drift
slightly with use and time. To protect against

these sources of inaccuracies, NI data
acquisition hardware includes a precise
voltage reference. Using this onboard voltage
reference, you can adjust the DAQ device to
ensure you are making measurements within
tolerance. To make this adjustment, you can
use a software function call to update the
onboard calibration constants.

In addition to these onboard self-
calibration features, all NI products come
with a certificate of conformance. This
certificate states the product has been
tested and meets all of its performance
specifications. NI data acquisition products
also include a calibration certificate that
contains a NIST-traceable document, and
states that the calibration process conforms
to relevant ISO9002 clauses.

5.Cabling and Signal Conditioning
Some components of accuracy, including
cables, terminal blocks, and signal
conditioning, are often overlooked. NI cables
are specifically designed to preserve signal
integrity and accuracy. They include unique
designs with separated analog and digital
sections, individually-shielded analog outputs,
individually-shielded twisted pairs for all
analog inputs, large conductors for voltage
lines, and a double-grounded shield. If your
signal is corrupted before it is digitized, then
an accurate digitizer is of little value. NI also
offers a generic screw terminal block with
shielding and a temperature sensor for cold-
junction compensation. For high-accuracy
measurements, NI SCXI is a modular signal
conditioning platform that works with a wide
variety of sensors ranging from microphones
to strain gauges to thermocouples.

A dramatic example that illustrates
the importance of signal conditioning is a

NI 6052E family 333kS/s
NI 6115 family 10 MS/s
NI 4070 family 5KkS/s
Typical Data Logger 1.67 kS/s
Typical Oscilloscope 4GS/s
Typical DMM 1kS/s
*Approximated from 6% digits of resolution

[ Device | sampling Rate DC Accuracy (5 V Reading, +/- 5 V)

16-bit +0.876 mV
12-bit +4.61 mV
24-bit* +0.04 mV
16-bit +2.836 mV
8-bit +100 mV
24-bit* +0.115mV

NI plug-in data acquisition hardware offers comparable or better accuracy than traditional instruments.

National Instruments « (512) 683-0100 « ni.com

thermocouple measurement taken at 25 °C
using a National Instruments thermocouple
SCXI signal conditioning module versus a
generic screw terminal connector block. For a
series of single readings, the NI SCXI module
achieves an accuracy of + 0.3 °C, compared
to + 5.0 °C accuracy with the screw terminal
connector block. Thus, the SCXI module
provides a thermocouple measurement 10 times
more accurate than the terminal block due to
pre-amplification, low-pass filtering, and a
more accurate temperature sensor. Signal
averaging can further improve measurement
performance for both the signal conditioning
module and terminal block.

Know Your Specifications
Measurement accuracy depends on many
factors including the sensor, signal
conditioning, cabling, and data acquisition
hardware. As a developer, you should
analyze the specifications and verify that
the right technology is built into your

DAQ system to ensure that you meet your
accuracy and measurement tolerances. In
addition, there is no standard for specifying
the accuracy of plug-in data acquisition
hardware. Therefore, different manufacturers
often list the specifications that put their
products in the best light. Overall, consider
the specifications and technologies that

go beyond the stated ADC resolution.

Be aware that temperature drift protection,
an instrumentation-class amplifier,
resolution-enhancing technologies, onboard
self-calibration, signal conditioning, and
cable design can all significantly improve
measurement accuracy. m

John Hanks
Director of Measurements
E-Mail john.hanks@ni.com

For further reading on measurement accuracy,
including a white paper, an accuracy

calculator, and additional articles, visit
ni.com/info and enter nsi3212.

I ni.com/accuracy
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Technology Enables Synchronization up to 5,000 Channels

Traditionally, engineers and scientists
have relied on low-channel-count or
unsynchronized data acquisition and
analysis systems for measuring sound,
vibration, position, strain, and other
physical quantities characterizing
mechanical systems. Today, computer-
based instrumentation ensures that you
can perform detailed analysis using
high-channel-count, synchronized data
acquisition systems. In a single PXI chassis,
for example, you can synchronize up to
14 NI PX1-4472 modules and simultaneously
acquire dynamic signal data for 112
channels. For applications that require
more channels, you can now use the
PXI timing and synchronization module
for multi-chassis synchronization and
simultaneously acquire data from up to
5,000 channels.

Importance of Timing

and Synchronization

With most measurement and control systems,
you must use multiple measurements to create
the entire system. To take these measurements
accurately, you need very precise synchronization
of each measurement, especially when you
require phase information. Properly implementing
these components of synchronization is
essential for high-channel-count applications,
where small phase delays between channels
can cause significant errors, including
timing control software, triggers, events,

and clocks.

High-channel-count applications, such as structural dynamics for bridges and
airplanes, often require synchronization of thousands of data acquisition channels.

16

Obtaining Accurate Results

For many systems, the accuracy of
characterizing a machine depends on
the number of measurement channels.
For example, in machine monitoring
applications, accelerometers measure
vibration data from multiple axes of
a machine. Synchronization between
channels is critical, as phase delays of
just one or two degrees can produce
inaccurate results. Similarly, audio
applications such as cellular phone
speaker tests require tight synchronization
between applying a stimulus signal and
measuring the response.

Improving High-Channel-

Count Applications

Many sound and vibration applications
require synchronization for hundreds, or
sometimes thousands, of channels. You
can make simple measurements, such as
vibration level of a bridge, using fewer
channels; however, the ability to synchronize
up to 5,000 channels enables a much better
understanding of the unit under test (UUT),
so that engineers not only know the vibration
level of the structure but also its operational
characteristics under various conditions.
Today, new PC-based technology enables
tight synchronization, easy software
development, and lower system cost;
thus, engineers and scientists can more
effectively test these high-channel-

count systems.

For example,
sound power testing
measures total sound
emitted from a UUT.
You may use up
to 50 microphones
to test consumer
products such as
personal computers
and washing
machines.
Acquiring data
from more channels
enables the engineer
to determine not
only the level of
noise, but also
which components

cause the noise. For applications such as
acoustical holography and automotive noise,
vibration, and harshness testing, you must
identify and localize noise sources. The more
data you have, the more accurate your
results. Qualifying noise in a theater
requires complex testing of sources and
multiple receivers. Microphone grids of 8x8,
12x12, or more, are necessary to fully
evaluate the theatre.

Complex structures, such as buildings and
bridges, commonly require thorough vibration
analysis. Using synchronization technology
that enables high channel acquisition,
engineers can now more quickly and
efficiently determine operational deflection
shapes and perform modal analysis for these
massive structures. Typical requirements
for the measurement systems include
hundreds of synchronized accelerometers,
and, for some larger applications, you must
synchronize thousands of accelerometers
to completely understand the operational
behaviors of the structure.

Using the new PXI timing and
synchronization module for multi-chassis
synchronization, you can now simultaneously
acquire thousands of channels of dynamic
signal data. You can create more complete
solutions for your high-channel-count
applications by taking advantage of the easy
software development and lower system
cost of computer-based measurements.
National Instruments timing and
synchronization technology continues to
push the limits for data acquisition, now
giving design engineers more accurate data
and better results than ever before. =

For more information on timing and
synchronization, read “New PXI Chassis Offers

Precise Timing, Synchronization” on page 10.

To request an NI Sound and Vibration Resource
CD, visit ni.com/info and enter nsi3213.

I ni.com/soundandvibration

National Instruments « (512) 683-0100 « ni.com



P—

roduct In-Depth

Precisely Control Piezo-Based Stages with NI-Motion 5.2

Using the static friction compensation software
feature available in NI-Motion 5.2, you can
now more precisely control and tune piezo-
based stages. This new feature works to
overcome the static friction that occurs when
two surfaces move relative to one another.
Tuning a system using standard PID control
without static friction compensation is
difficult because the PID gains have different
effects, depending on whether the system is
in the static friction state. The new static
friction compensation software helps you

Velocity

Typically
svottones —> 1 | | «— 7 Nanometion

Static friction initially prevents the motor from moving until
the controller applies enough torque to overcome the friction.

tune these types of systems by enabling you
to preload position error, causing the controller
to give a larger burst of torque when it
begins moving the motor.

Compatible with a

Variety of Systems

Static friction compensation, available only
on NI high-performance 7344 Series motion
controllers, comes optimized for Nanomotion
piezo-based motors. Several NI Motion Partner
Program members, including New Focus and
Bayside Motion Group, use Nanomotion
motors for high-precision stages. Although
NI specifically optimized the static friction
compensation software for Nanomotion
motors, you also can use it with other types
of systems exhibiting static friction.

Further Compatibility

NI-Motion 5.2 software also works with the

NI PCI-7342 low-cost motion controller that
offers two axes of simple point-to-point servo
or stepper motion. The main features of the
new NI PCI-7342 controller include electronic
gearing, linear interpolation for coordinated
motion, and RTSI for hardware integration
with other NI hardware such as data or
image acquisition boards.

NI-Motion 5.2 software is also fully
compatible with NI Motion Assistant. Using
the new virtual board feature in NI-Motion 5.2,
you can use the NI Motion Assistant evaluation
version without an NI motion controller in
your system. =

To download NI-Motion 5.2 software and the
NI Motion Assistant evaluation version, visit
ni.com/info and enter nsi3214.

I ni.com/motion

NI FlexDMM, FlexADC Overcome Precision ADC Limitations

Engineers and scientists use high-precision
analog-to-digital converters (ADCs) in most
measurement applications, often as the core
component in DMM and dynamic signal
acquisition devices. While these ADCs typically
provide solid resolution and precision, they are
not known for flexibility or fast measurement
speeds. As a result, many applications today
incorporate both a DMM for precision
measurements and a data acquisition board
for high-speed DC measurements.

Achieve High-Speed,
High-Precision Measurements
National Instruments evaluated various
precision ADCs for the NI PXI-4070

6'/-digit FlexDMM. However, no existing
precision ADC provided the noise, linearity,
speed, and flexibility needed to achieve
both high-speed and high-precision
measurements. Therefore, NI developed the
FlexADC by combining an off-the-shelf,
high-speed ADC and a custom-designed
sigma-delta converter. This combination
optimizes linearity and noise rejection for
7-digit (23 bits) precision and stability, yet
offers digitizer-sampling rates up to 1.8
MS/s, as shown in the figure below.

The FlexADC allows the NI FlexDMM
to operate as both an extremely accurate
6'/,-digit DMM and a 1.8 MS/s isolated
digitizer. In isolated digitizer mode, the

FlexDMM can

B acquire both AC
| charciorisic | ousisiope | namppown | 32 | rioanc | ISSESSON
Speed (o) o O ® waveforms up to
Speed-Resolution Flexibility (o) J O ® +300 V input, at a
Linearity o ® o ® maximum sample
Noise Rejection o o o ® rate of 1.8 MS/s.
Cost/Performance O o o ® By combining NI
Good O Better @ Best ® LabVIEW software

Compare the functionality of precision ADCs.

National Instruments « (512) 683-0100 « ni.com

with the isolated

digitizer capability of the FlexDMM, you
can analyze transients, fly-back signals,
or other nonrepetitive high-voltage AC
waveforms in both the time and frequency
domain. No other 6'»-digit DMM features
this capability.

Reduce Test System Cost

Using the unique “Flex” architecture, you
can vary the FlexDMM resolution from
10 bits to 23 bits simply by changing the
sampling rate. With the isolated digitizer
capability, you eliminate the need to
purchase a separate DAQ device and also
reduce test fixture size and maintenance
costs, thereby minimizing overall test
system cost. =

To read an in-depth article on precision
ADC technologies and how they affect

your measurements, visit ni.com/info
and enter nsi3215.

I ni.com/pxi
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NI Delivers Its Fastest 16-Bit DAQ Devices

National Instruments recently extended its

S Series multifunction I/0 family with the

introduction of its fastest 16-bit multifunction

data acquisition devices for PXI and PCIL

The new addition to the NI family of DAQ

devices delivers:

e Dedicated analog-to-digital converters for
each channel

e Four 16-bit analog inputs that each sample
at 800 kS/s for transient measurements and
frequency domain measurements

e Software-selectable, anti-alias filters for
accurate frequency measurements

e A broad spectrum of ranges from +200 mV
to +42 'V

e Hands-free self-calibration for all
input ranges

e Sixty-four million samples of onboard
memory to ensure data integrity in fast,
multichannel applications

e Two 16-bit analog outputs, two
counter/timers, and eight digital I/O lines,
all capable of synchronization

Increasing Performance

and Flexibility

The NI 6120 family is an alternative to
higher-priced, stand-alone instruments

for many applications that require flexible
channel counts and synchronization, such as
measuring ultrasound sensors and prototyping
designs using multiparameter, synchronized
measurements. You can synchronize onboard
digital 1/0 and waveform output with the
devices’ 16-bit waveform acquisition for
mixed signal and stimulus-response

applications and capture
waveforms with better
vertical resolution and
frequency than with
traditional oscilloscopes.

For optimal performance
and flexibility, you can
combine the speed and
accuracy of the NI 6120
family with the powerful
analysis routines in NI
LabVIEW. With LabVIEW
features such as the “Pulse
Measurements” analysis
function, you can use a
single VI to accept a
periodic waveform or an
array of periodic waveforms
and return the period, pulse
duration, duty cycle, and pulse
center of a selected pulse and period.
LabVIEW also has a wide variety of
analysis functions for frequency domain
measurements, including a VI that extracts
single-tone information. This VI acquires a
signal, finds the single tone with the highest
amplitude or searches a specified frequency
range, and returns the single-tone frequency,
amplitude, and phase.

The NI 6120 S Series multifunction I/O
devices ship with NI-DAQ 6.9 driver software,
a powerful programming interface for use
with numerous programming environments
and languages. Through NI-DAQ 6.9, the
new devices integrate with application
development environments, including
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Use single VI analysis functions in NI LabVIEW to capture both frequency and pulse information

with the NI 6120 family.
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The NI 6120 family provides 800 kS/s, 16-bit measurements on four
channels with supporting digital 1/0, counter/timer I/0, and high-speed
analog outputs.

National Instruments LabVIEW and
LabWindows/CVI, as well as general purpose
programming languages, such as Microsoft
Visual Basic and Visual C++. Because of the
interoperability of NI-DAQ 6.9 driver software,
you can substitute high-performance S Series
DAQ devices with few or no software changes
if you need more measurement speed or
accuracy in your existing E Series applications.

Pushing the Boundaries

By combining custom digital ASICs and
custom analog input and output design,

NI optimizes, controls, and enhances the
performance of commercial off-the-shelf
16-bit analog-to-digital and digital-to-
analog converters. NI 16-bit DAQ devices
for PXI, PCI, FireWire, and PCMCIA deliver
16 times better resolution and significantly
better accuracy at a marginal price difference
when compared to similar 12-bit DAQ products. =

For more information on the NI 6120 family
and to view sample programs, visit
ni.com/info and enter nsi3216.

I ni.com/daq
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Speed Development with LabVIEW Instrument Drivers

LabVIEW instrument drivers are a key
component of virtual instrumentation
test systems, and help you control and
communicate with hardware in your
systems. These instrument drivers provide
a high-level, easy-to-use application
programming interface that delivers instant
access to the complex measurement
capabilities of an instrument. With these
drivers, you can immediately use modular,
off-the-shelf components in your test
programs, leaving you time to focus on
your data rather than on configuring
your instrument.

In traditional instrument drivers, software
routines correspond to programmatic operations
such as configuring, reading from, writing
to, or triggering the instrument. With LabVIEW
instrument drivers, each routine corresponds
to a specific virtual instrument (VI).
LabVIEW instrument drivers comply with
NI requirements and recommendations for
programming style, error handling, front
panels, block diagrams, icons, and online
help. Because these instrument drivers
have a standard format, you can quickly
add new instruments to your test
applications without learning a new
programming paradigm or command
set for each instrument.

Use the LabVIEW Component Vls to acquire a waveform
and display it on a graph.

High and Low-Level Functions
Deliver Flexibility

LabVIEW instrument drivers provide high
and low-level functions to meet your
various application needs. One set of high-
level VIs is the Getting Started VIs, which
you can use in your custom application
without modification. With these VIs, you
typically only need to update the instrument
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addresses or VISA resource names before

running them from the front panel. The

Getting Started VIs generally consist of

an Initialize, Application, and Close VI.

The Application VI, another high-level
V], performs a specific function. For example,
an Application VI may control the most
commonly used instrument configurations
and measurements. This VI is a good example
of how to perform common operations such
as configuring an instrument, triggering,
and taking a measurement. Because the
Application VI is standard and includes
icons and connector panes, you can call
it from any high-level application for a
single, measurement-oriented interface to
the instrument.

If the high-level Application VIs do not
meet your specific test needs, you can fully
customize your program by using low-level
Component VIs, described below.

e The Initialize VI is the first instrument
driver VI you call. It establishes
communication with the instrument.

e The Configuration VI is a collection of
software routines that configures the
instrument to perform a desired operation.
You may need numerous Configuration VIs,
depending on your particular instrument.

e The action/status category contains two types

of VIs. The first type, the Action VI, initiates

or terminates a test and measurement
operation. These operations can include

arming the trigger system or generating a

stimulus. The second type, the Status VI,

restores the current status of the instrument

or the status of pending operations.

The Data VI transfers data to or from an

instrument. Examples include VIs for

reading a measured value from an
instrument and VIs for downloading
waveforms to a source instrument.

The Utility VI performs a variety of

operations that are auxiliary to the most

commonly used instrument driver VIs.
These VIs include the majority of
instrument driver template VIs, such as
reset, self-test, revision, error query, and
error message.

e The Close VI terminates the software
connection to the instrument and frees
system resources.

Instrument Driver Network:
Spotlight on RF

The NI Instrument Driver Network
(ni.com/idnet) contains more than
2,200 instrument drivers from more
than 150 manufacturers for use with
NI LabVIEW and LabWindows/CVI
development environments and
Measurement Studio add-ons for
Microsoft Visual Studio.

Instrument drivers for RF instruments
available in the Instrument Driver
Network include:

Anritsu - 2602A, MS2602A
Fluke - 6060, 6061A

Agilent/Hewlett-Packard - 4396A,
53181A, 8643A, 8644B, 8648A,
8656B, 8657A/B, 8711B, 8712B,
8713B, 8714B, 8720B/C, 8753
A/B/C/D, 8920A, 89410A (IF), 89440A
(IF RF), 89441A (IF RF), E1472A,
E1473A, E1474A, E1475A

IFR 2030, 2031, 2032, 2040, 2041,
2042, 2050, 2051, 2052, 2319E, 6960B

National Instruments - NI PXI-5660
RF Signal Analyzer

Rohde & Schwarz - RSP, URV 55

You can download 1,400 LabVIEW
instrument drivers from more than
150 instrument vendors, Alliance Program
members, and other developers at the
Instrument Driver Network, ni.com/idnet =

To learn more about using LabVIEW
instrument drivers, visit ni.com/info
and enter nsi3217.

I ni.com/idnet
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LabVIEW Community I

LabVIEW User Groups: Your Peers Are a Valuable Resource
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LabVIEW Zone is a central, online resource that brings
the LabVIEW community together.

Many LabVIEW users have discovered one
of the secrets to becoming a great developer
- user groups. Developers who attend user
groups share the common experience of
developing in National Instruments LabVIEW
and tend to have similar questions. From
simple advice for troubleshooting GPIB
communications to mastering advanced
features that require in-depth LabVIEW
knowledge and skills, such as object-oriented
development, LabVIEW users around the
world help each other solve application
challenges through local user groups.

Since the introduction of LabVIEW in
1986, developers have created various
methods of connecting and sharing with
each other. First there was Info-LabVIEW,
an Internet bulletin board, which later
became a successful e-mail distribution
list for LabVIEW developers and remains
active today.

As Internet capabilities expanded, other
forums such as Comp.Lang.Labview distributed
LabVIEW news and information. LabVIEW
Technical Resource, a technical newsletter
full of tips, tricks, and ideas for better coding
practices, began in the early 1990s. Most
recently, NI launched LabVIEW Zone as a
central, online resource that brings the LabVIEW
community together and delivers access to a
wide variety of LabVIEW resources from one
central location.

Even with these high-tech channels,
nothing beats face-to-face LabVIEW
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discussion with other LabVIEW developers -
thus the importance of user groups.

Many LabVIEW developers find value
in meeting other users and enjoy the open
discussions and debates that user groups
provide. These groups offer a unique venue
that Internet technologies have been unable
to reproduce. From first-time LabVIEW users
to version 1.0 veterans, LabVIEW developers
receive ideas to support their projects and
improve their development skills from user
groups. Below, we highlight some active
LabVIEW user groups:

LAVA Group

The LabVIEW Advanced Virtual Architects
(LAVA) Group is a thriving LabVIEW user
group out of Northern California. Their
meetings focus on advanced topics such as
plug-in and messaging architectures and
incorporate more open discussion and debate
than presentations. Meetings usually last
several hours and primarily focus on

a single topic. This group has expanded
to work with user groups in Southern
California and Canada for new ideas,
topics, and discussions.

EPFL

The staff and students of Federal Polytechnical
School of Lausanne (EPFL) in Switzerland
were early users of LabVIEW and now use it
heavily in all types of education and research.
One of the longest running LabVIEW user
groups, EPFL has more than 200 members
and recently celebrated its 10th anniversary.
EPFL is known as the “LabVIEW for
Macintosh” group and promotes cross-
platform compatibility of all LabVIEW
tools and features.

Philips

With more than 200 researchers using
LabVIEW, Philips Research holds a private
user group in Eindhoven, Netherlands,
to focus discussions on the needs of the
company. Topics vary greatly and cater to
both very experienced LabVIEW developers
and novice users. This group meets on a
quarterly basis and uses an internal Web
site to share common templates and
troubleshooting practices.

User Groups and
Additional Resources

Info-LabVIEW - An e-mail discussion
group for LabVIEW users
info-labview.org

LabVIEW Technical Resource - A
quarterly newsletter of tips and tricks
for better LabVIEW coding practices
Itrpub.com

Comp.Lang.Labview - A LabVIEW news
forum
news2mail.com/comp/lang/labview.html]
LAVA User Group - A growing LabVIEW
user group focused on advanced topics
lavausergroup.org

EPFL User Group - An academic group
in the Netherlands using LabVIEW in
education and research
labview.epfl.ch

LabVIEW Zone - Your central resource
for all things LabVIEW
ni.com/labviewzone

Get Involved

There are hundreds more user groups - big
and small - around the globe. Do not miss
the opportunity to meet fellow wireworkers
in your area. Visit ni.com/labviewzone and
click on User Groups to search for one near
you. Your local NI field engineer also has
information about user groups. If there
are not any established user groups where
you live, start your own! You can form

a company-wide user group for your
coworkers or an open user group that
anyone can attend. Then, visit LabVIEW
Zone and submit your group’s URL so others
can learn about and join your group. =

I ni.com/labviewzone
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PacBell Improves Monitoring Abilities with NI FieldPoint

by Tim Dense, Project Manager,
Cal-Bay Systems, Inc.

The Challenge: Replacing and
significantly updating an existing analyzer
that monitors the status of telecom
transmission signals.

The Solution: Using National Instruments
FP-2015 intelligent Ethernet controller for
FieldPoint and LabVIEW to replace PacBell's
traditional telecom transmission analyzer
with a stand-alone data acquisition
instrument, capable of monitoring remote
microwave transmission statements for up

to six months.

PacBell, a wholly owned subsidiary of SBC
Communications, provides telecommunications
services worldwide. Using microwave
transmission towers, PacBell transmits voice
and data information over the airwaves. Fine
tuning amplification of the microwave signal is
important to ensure the quality of transmission
through changing environmental conditions;
it is imperative to acquire data to accurately
determine where failures occur.

Automating Optoelectronics Production

by Pierre Bernard, Ph.D, Vice President,
Product and Technology Development,
LightPath Technologies

The Challenge: Developing a
flexible telecom manufacturing test
system that LightPath scientists could
use from R&D to the production floor.

The Solution: Integrating an automated
PXI-based test system that technicians can
easily change and update across the
enterprise as test requirements change.

While many fiber optics parts are still hand
assembled, the Albuquerque division of
LightPath Technologies designed an integrated,
automated approach to produce collimators,
which are gradium lenses fused to fiber-optic
cable that help direct light. The performance
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PacBell can monitor transmission signals up
to 12 times longer between downloads.

Since the mid-1980s, PacBell has used an
0Oi Electric Fade Analyzer to monitor voltage
signals from the amplifiers of microwave
transmission towers. The analyzer converts
voltage signals to a microwave decibel scale
and logs them for retrieval at a later date.
For this conversion, the system uses a linear
interpolation between calibrated data points,
which an operator enters as a look-up table
(LUT). Each signal has a different calibration

and reliability of these intricate parts are integral
to the overall performance of telecom systems.

With an automated system approach, we
gained efficiency, producing more collimators
in less time. We decided to base our system
on the PXI platform along with MXI-3 for
additional slot capability, and included
National Instruments motion, vision, DAQ,
signal conditioning, and LabWindows/CVI, a
component of Measurement Studio. With these
systems, technicians could perform various
positioning, fusing, and cutting tasks required
in the collimator manufacturing process.

We developed our first system in the
lab, and still use it today for making
tweaks and enhancements to our factory
floor system. In addition, we built both
systems quickly and seamlessly on PXI.
We developed our solution with all the
tools we needed from motion, to vision,

curve, so the operator must enter an LUT
for each transmission point the system monitors.
Typically, the analyzer is unattended in the
field for up to two weeks. After monitoring,
the operator returns the analyzer to the office
to retrieve the data.

PacBell contacted Cal-Bay Systems, Inc.,
a National Instruments Select Integration
Partner, to develop a user-friendly instrument
to duplicate the capabilities of the existing
fade analyzer while adding several new
features. The modifications included longer
monitoring capability between downloads,
local and remote communications, simplified
data retrieval, enhanced LUT downloading,
and the addition of environmental
monitoring, specifically temperature and
humidity. The usability improvements
included upgrading the existing 10-key
LED user interface to a remote-control,
menu-driven terminal program. =

To read the full-length customer solution,
visit ni.com and enter nsi3218.

I ni.com/success

Photo courtesy of LightPath Technologies

We at LightPath built a flexible, PXI-based test system
to use across our enterprise.

to data acquisition, which provided test
flexibility and reliability in the process. =

To read the full-length customer solution,
visit ni.com and enter nsi3219.

I ni.com/success
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eveloper's View

Protect Programming Investments with NI TestStand

Test developers today face unprecedented
pressures as the urgency to get products to
market continually increases. By protecting
your programming investments through the
use of open language interfaces, you eliminate
the need to reprogram your test applications
and save time. In addition, you can support
legacy test applications, standardize on
common test architectures throughout the
product life cycle, and facilitate the transition
to future development technologies. The open
language interface in National Instruments
TestStand delivers all the benefits mentioned
above. Using built-in, flexible module
adapters, TestStand seamlessly integrates

test programs created in a variety of
application development environments.

Expanding Your

Development Options

Because most test systems are improved and
maintained over many years, the flexibility
that the open language interface delivers is
very important.

Migrating test systems containing tests
written in a variety of new and legacy
environments is not a simple task. It
requires significant development effort
each time you update a test system. It also
prohibits you from taking advantage of new
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The TestStand flexible module adapters provide an open language interface.

you can easily call test modules written using
your preferred programming language by
simply selecting the appropriate language
adapter in the TestStand Sequence Editor. As
you build your TestStand test sequences,
each test step you insert automatically
provides the necessary interface for calling
that type of test code. TestStand also displays
an icon representing the type of test code for
increased test visibility. By providing a file
path to the module you are

TestStand delivers excellent integration with
Visual Basic 6.0, Visual Basic .NET, and C#.
Therefore, you can protect your programming
investment in Visual Basic 6.0 test programs by

integrating them into TestStand.

tools and test methods. An open language
interface expands your options by introducing
the freedom to easily overcome these
challenges while providing a path for
integrating new technologies to increase
performance, flexibility, and reduced cost
to test.

Using Flexible Test

Module Adapters

NI TestStand provides an open language
interface that uses sophisticated test module
adapters. With the built-in language adapters,

2

calling and specifying any
parameters you wish to pass
between TestStand and your
test module, it is simple to
integrate your preferred test
programs into TestStand.
Using the module adapters

in TestStand, you can easily
manage tests written in popular programming
languages such as National Instruments
LabVIEW and LabWindows/CVI, and Microsoft
Visual Basic 6.0, Visual Basic .NET, C#, and
Visual C++. You can extend the same
adapters to automate other environments,
such as HTBasic, HP-VEE, Perl, TCL, JAVA,
and Delphi.

Benefits of an Open

Language Interface

The migration between Visual Basic 6.0
and the new Visual Studio .NET languages

highlights the benefits of an open language
interface. With the introduction of Visual
Basic .NET and C#, many test developers
using Visual Basic 6.0 must decide whether
to migrate existing test code to the new
.NET languages or stay with Visual Basic 6.0.
Fortunately, TestStand delivers excellent
integration with Visual Basic 6.0, Visual Basic
.NET, and C#. Therefore, you can protect your
programming investment in Visual Basic 6.0
test programs by easily integrating them into
TestStand. This also provides options for
developing future test routines in Visual Basic
.NET or the programming language of your
choice. The TestStand open language interface
protects your large investment in test
development efforts so you can focus on
improving your overall testing strategies
instead of rewriting test code. =

To receive a FREE TestStand and Switch
Executive evaluation CD, visit ni.com and
enter nsi3220.

Richard McDonell,
TestStand Product Manager
E-Mail richard.mcdonell@ni.com

I ni.com/teststand
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Learn, Try, and Buy on ni.com

At ni.com, you can learn about the features,
benefits, and applications for new products,
such as Compact FieldPoint, through interactive
virtual tours. Other resources such as DAQ
Designer Online help you determine the
software and hardware components that best
meet your application needs. You also can
take advantage of the online NI Development
Library - a central resource to help you easily
configure your system with FREE example
code, application notes, presentations, and
other technical information.

DAQ Designer Online

DAQ Designer is a Web-based expert
application for determining which National
Instruments data acquisition software and
hardware products best meet your measurement
and automation application needs.

With DAQ Designer, you answer a few
simple questions about your application
requirements, such as the number of
channels and measurement types. After
answering these questions, you can narrow
your application requirements by selecting
filtering, range, resolution,

The NI Development Library contains more than
2,400 LabVIEW, C, and Visual Basic examples,
including hundreds for thermocouple, RTD,
strain gauge, and other sensor measurements.

Compact FieldPoint Virtual Tour

The new National Instruments Compact
FieldPoint product line delivers a small,
rugged, intelligent platform that extends the
reach of LabVIEW software to harsh industrial
environments such as embedded machine
control, industrial data acquisition, data
logging, and in-vehicle applications. Now you
can learn about the full range of features and
benefits the new line has to offer in the
Compact FieldPoint Virtual Tour. This virtual
and interactive product tour demonstrates new
product features, applications, applicable
industries, and an overview of how you can
use Compact FieldPoint for measurement, data
logging, and automation functions.

To view the Compact FieldPoint Virtual Tour,
go to ni.com/info and enter nsi3221.

The Compact FieldPoint Virtual Tour provides an
interactive overview of this small, rugged platform.
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and other measurement
parameters. You also can
specify how you want to
group your channels.

The DAQ Designer then
recommends several platforms
that you can select. It also
indicates what percentage of your requirements
the recommended solution can meet.

After you select the platform, you can
sort the solutions based on price or by the
number of modules. You can then choose to
complete your system by selecting chassis
and other accessories that match your current
measurement hardware and software.

You can rerun DAQ Designer using other
measurement scenarios and compare your
recommendations. DAQ Designer also gives
you the choice of contacting a National
Instruments sales representative to discuss
your recommendations.

To use DAQ Designer, visit ni.com/advisor

Example Source Code for

Sensor Measurements

You can save hours of development time by
starting with example code for the sensor
measurements in your application. The

NI Development Library contains more than
2,400 LabVIEW, C, and Visual Basic examples,
including hundreds for thermocouple, RTD,
strain gauge, and other sensor measurements.
These examples demonstrate how to configure
the hardware, take measurements, and scale
the data to engineering units.

One such example shows how you can use
the NI SCXI-1540 linear-voltage differential
transformer (LVDT) input module and
LabVIEW to measure angular position with
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The DAQ Designer helps you determine which NI data
acquisition products meet your needs.

a resolver. The example acquires inputs from
the channels of the NI SCXI-1540, converts
the data into degrees of rotation, and outputs
the scaled data to a dial.

The examples are FREE and easy to
understand, so you can incorporate them
into larger applications. All of the examples
are well documented, so they list the required
hardware and explain wiring connections. =

To save hours of development time with
example code for your sensor measurements,
visit ni.com/info and enter nsi3222.

Provide Input to Improve

Our Publications

As a valued reader of Instrumentation
Newsletter, we invite you to participate
in a study designed to help National
Instruments better understand and meet
your needs and refine our publications.
The survey deadline is June 1, 2003. =

To take the readers survey, visit
ni.com/info and enter nsi3223.

I ni.com
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ervices and Support

Software Maintenance Provides Standardization, Assurance

National Instruments offers several programs
that keep you up to date with the latest
software releases and provide advanced
technical support. With a software
maintenance program subscription, you
receive the latest software versions that help
you increase productivity with new features
and technologies. For example, NI Developer
Suite is a comprehensive software subscription
program that bundles the company’s most
popular application software with a one-year
subscription of automatic quarterly updates.
NI Developer Suite contains LabVIEW,
LabWindows/CVI, and Measurement Studio
software. Other editions provide application-
specific tools, including TestStand, LabVIEW
Real-Time, LabVIEW Datalogging and
Supervisory Control, and NI Switch Executive,
as well as other add-on toolkits. The

NI Developer Suite subscription provides
a cost-efficient solution to the expense
and maintenance of purchasing each
component individually.

NI Developer Suite updates contain the
latest application software, as well as the
newest driver and configuration software
CDs, and a complete library of software and
hardware manuals in PDF format. By
renewing NI Developer Suite subscriptions
annually, you stay at the forefront of NI
cutting-edge application software.

Software Subscription Program

You can also take advantage of Software
Subscription Programs (SSP) for individual
software products, including LabVIEW,
LabWindows/CVI, Measurement Studio,
TestStand, and LabVIEW add-on modules, such
as LabVIEW Real-Time. SSP delivers FREE
product upgrades for one year, so you benefit
from newly released software features. SSP also
offers priority support, which provides quick
answers to your technical support questions, so
you can get up and running when time is critical.

Multiple Seat License Program
Organizations that need volume licensing can
standardize on NI software with the Multiple
Seat License Program (MSLP). The MSLP provides
significant discounts on software and centralized
license management in your organization.
With MSLP, you can more easily manage
your NI software assets through a single annual
purchase. As an MSLP participant, you also
receive the automatic upgrades and priority
technical support included with the SSP
program. MSLP provides all your NI software
users with the latest versions of NI software.
Please contact your local field sales
engineer for more information on MSLP.

Learn more about obtaining the latest powerful
industry standard software with NI Developer
Suite by visiting ni.com/info nsi3224.

Learn more about upgrading to new
application software releases at SSP by
visiting ni.com/info and enter nsi3225.

Get latest software version now

Get latest software version for one year
Automatic quarterly updates for all software
Priority technical support

10% training discount

Copies of driver and configuration software

Library of software and hardware manuals (PDF)
Multiple Seat License Proaram benefits include:

« Discounts for initial and ongoina software purchases

« Simplified software asset management and orderina

 All the other benefits of SSP or Developer Suite

Individual Software Support NI Developer
Benefits of NI Software Maintenance U grade Program (SSP) Smte

O O
O

O

O O
O
O

Select from several National Instruments programs to keep current with new software releases and receive advanced

technical support.
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Extend Your Capabilities
with the New DIAdem
Advanced Course
National Instruments has developed a
new DIAdem course that builds on the
DIAdem Basics core competencies with a
focus on creating custom user interfaces
and using Visual Basic scripts to
automate data processing and report
generation. In this course, you learn to:
e Create a fully automated DIAdem-
based reporting system
e Programmatically access data from
a database using SQL
® Programmatically access binary file data
e Programmatically generate reports
using Visual Basic script
e Create customized math functions
e Add user-defined, drop-down menus
to DIAdem
e Interactively modify reports through
a customized dialog interface
e Create and use object variables
and classes in Visual Basic scripts

The two-day course is ideal for users
who have attended the DIAdem Basics
course or who develop applications to
automate data management, processing,
and report generation. It is also valuable
for systems integrators developing data
management solutions.

NI will offer hands-on, instructor-led
DIAdem Advanced courses in Austin, Texas,
on Thursday, April 17, and in Detroit,
Michigan, on Thursday, May 22. NI also
can conduct this training onsite at your
facility, reducing employee travel time
and expenses. =

To register for the DIAdem Advanced
course or to view a detailed course
outline, visit ni.com/info and enter
nsi3226.

Contact your local field engineer
at (800) 433-3488 to schedule
onsite training.

I ni.com/services
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Burn-In Test System Automates Laser Diode Tests

NI PXI hardware and SCXI signal conditioning hardware bring

high-speed measurement capabilities to this system.

National Instruments Alliance Program
member Flextronics Test introduces the
Laser Diode LIV/Burn-In Test System, a

multifunctional and reconfigurable test
system that meets the test
requirements for device
development, design
verification, and functional
test of laser diodes in chip
. Rl
MESENNNNNES This test system has
a unique fixture design
that includes removable
trays for product transport and
compatibility with other Flextronics
Test equipment. With the custom test
executive software, you can easily
analyze your data, complete common
graphs and calculations, and perform
automatic LIV sweeps at scheduled
intervals during burn-in. The Laser
Diode LIV/Burn-In Test System has
individual device control and isolated
temperature control, so you can

on submount packaging.

simulate several test stations. With automatic
current control up to 5A or automatic power
control for all 192 laser diodes in the system,
you can load the system with different
parts and burn them with different testing
parameters. Because this system has isolated
temperature control for eight different
temperature zones, you can run different
stress studies simultaneously. You also can
use this test system to measure light, current,
and voltage for each device during burn-in. =

To learn more about the Laser Diode

LIV/Burn-In Test System, visit ni.com/info
and enter nsi3227.

I ni.com/alliance

Test System Automates Multimedia Measurements

Alfautomazione, a National Instruments
Select Channel Partner for manufacturing
test, introduces the flexible and modular
VAS-100 Video Analysis System. With this
test system, you can automate multimedia
measurements for research and development,
as well as manufacturing tests such as
set-top-box testing and DVD testing. The
VAS-100 works with PAL, NTSC, and
derived standards.

Based on NI TestStand and PXI, this
system includes measurement capabilities
for composite video, S-Video, and component
video signals. With its flexible software
architecture, the VAS-100 acts as a
waveform or a vector scope for different
measurement personalities.

Using the interactive custom step types
fully integrated into NI TestStand, you
can easily configure the VAS-100 in the

NI TestStand rapid development environment.

These custom step types help you execute
testing procedures independently from the

National Instruments « (512) 683-0100 « ni.com

test sequence to verify instrument settings
and measurements. You also can easily
set up test sequences by interactively
configuring parameters on the virtual
panel associated with the step type. The
VAS-100 system adheres to ITU standards
J.61 (Ex.CMMT.567), J.63 (Ex.CMMT.473)
and J.64 (Ex.CMMT.569).

This test system includes modular
and flexible PXI hardware, as well as
Alfautomazione software libraries for
video analysis. By adding additional
software and hardware libraries, you can
extend the system and measurement
capabilities to perform video generation,
audio analysis, instrument controls,
signal acquisition, and measurement.
These options are available as add-ons
for the system. =

To learn more about the VAS-100 Video
Analysis System, visit ni.com/info and
enter nsi3228.

Using the VAS-100 Video Analysis System, you can
easily set up test sequences.

I ni.com/alliance
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Software Package Monitors
Real-Time, Industrial Processes

—

R

Sulzer, a National Instruments Alliance
Program member, introduces
smartmonitor — a software package for
model-based monitoring of industrial
processes. This software package helps
you detect deviations from normal
machinery behavior due to errors, wear,
or aging on real-time signals such as
vibrations, temperatures, pressures, and
speeds before problems occur. The
smartmonitor software package runs
on a PC with NI LabVIEW and an NI
PXI real-time controller. Various modules
are available to meet specific industry
requirements. This software package
presently monitors hydraulic power
plants, energy production plants, and
airline engine fleets.

Sulzer offers smartmonitor in an
online and server version. The online
version features instant fault detection
and signalization and includes an open
process control server, which seamlessly
integrates smartmonitor into process
control systems. Using the large number
of available protocols, you can easily
integrate smartmonitor into existing
control systems. You also can customize
this version as an embedded version
for small and cost-effective stand-alone
applications. Sulzer performs a complete
remote monitoring and customer
communication service by using
smartmonitor and its related analysis
tools for clients around the world. This
remote monitoring service is a cost-
effective solution for single machines
or processing plants that use NI
hardware solutions. =

To learn more about the smartmonitor,
visit ni.com/info and enter nsi3229.

Validate Telematics Designs
with Mindready Test Platform

National Instruments Alliance Program member
Mindready introduces the Automotive Telematics
and Multimedia Test Platform. With this scalable
and flexible test platform, you can design,
validate, and test a variety of telematics and
multimedia products including digital car radios
and infotainment centers with features such as
audio entertainment, voice communications,
Bluetooth, satellite and terrestrial radio interfaces,
global positioning, DVD, and driver information.

This test platform combines Mindready
enhanced code libraries, drivers, and user
interfaces with National Instruments PXI
hardware, as well as National Instruments
LabVIEW and TestStand software. It reduces
risk, lowers cost, and reduces time-to-market
with its open software and hardware
architecture that can meet the demands of
continuously changing requirements.

This test platform also offers flexibility
with scalable test tools and test throughput
that you can easily optimize for software and
hardware verification, product assurance and
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Mindready test platform performs scalable and
flexible tests for automotive applications.

validation, and production test. With this test
platform, you can easily repeat your test and
achieve high stability, which can increase your
manufacturing speed and ensure quality in
the manufacturing process. =

To learn more about the Automotive

Telematics and Multimedia Test Platform,
visit ni.com/info and enter nsi3230.

I ni.com/alliance

Tsunami System Tests
Consumer Electronics

R-Tec Corporation, a National Instruments
Alliance Program member, introduces the
R-Tec Tsunami system, a fully automated
mechanical/electronic test solution for mobile
telephony, PDAs, and MP3 players. Based on
the R-Tec automated PDA test platform, this
versatile test solution easily tests the latest
products in consumer electronics.
Engineering modularity is
designed throughout
the system, which
automatically
adapts to meet
your specific
test requirements.
You can also
configure Tsunami
to meet specific test
requirements across

With Tsunami, you can develop a test in the design
stage and later duplicate the test during production.

the entire product line using custom test
nests that connect to the standard base unit.
This provides a standard and cost effective
solution that can test a myriad of products
and applications on a single platform.

The Tsunami system uses National
Instruments Display Test for its open
architecture. By using NI Display Test, you can
test your LCD function, product housing, keypad
inspection, and OCR features. NI TestStand
acts as the test executive and control center.
This system also features an NI PCI-1407
video-capture board, as well as two data
acquisition devices, the NI PCI-DIO-96 and
the NI PCI-1200, which are upgradable to
the NI PCI-6024. =

To learn more about the Tsunami system,
visit ni.com/info and enter nsi3231.
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Upcoming NI Events Around the World

Look for New Seminars

in Your Area

National Instruments regularly holds technical
seminars around the world to help engineers
and scientists stay ahead of the latest trends
in measurement and automation. Seminars
feature NI products and emerging technologies
and show you how to integrate software
and hardware from the world’s leading
suppliers into your test, measurement, and
control applications.

Acquire, Analyze, and

Present with LabVIEW

NI LabVIEW makes your acquisition, analysis,

and presentation more efficient and powerful.

Discover how you can use the LabVIEW

graphical development environment to build

your measurement and automation applications

quickly and easily.

In this seminar, you:

e Learn how NI software is the cornerstone
of a virtual instrumentation system

e Explore the variety of applications that
LabVIEW serves, including data acquisition
(DAQ), Internet remote application control,
machine vision, and mathematical analysis

e Discover how LabVIEW can significantly
decrease development time and costs

Machine Vision and Scientific

Imaging with NI Vision

Learn how to use our latest vision software,

NI Vision Builder for Automated Inspection,

to configure, benchmark, and deploy systems

without additional software. NI Vision

Builder for Automated Inspection gives you a

simple way to develop applications for

visually testing assembled products.

In this seminar, you:

e Explore and test drive NI Vision Builder for
Automated Inspection

e Learn how to solve a common machine
vision application challenge

For more details on NI Vision Builder for
Automated Inspection, see “NI Simplifies
Machine Vision Inspection Software” on

pages 8-9.

National Instruments « (512) 683-0100 « ni.com

New Instruments in PXI
PXI is the fastest growing multivendor platform
for instrumentation since the release of GPIB.
Using PXI, you can create a versatile and
powerful instrumentation system with software
and hardware products that take advantage
of its unmatched timing, triggering, and
synchronization capabilities.
In this seminar, you:
e Learn about the latest PXI modular
instruments, including the new
NI PXI-4070 6'/-digit FlexDMM and
NI PXI-5660 2.7 GHz RF signal analyzer
e Increase your productivity with test
development software
e Discover how virtual instrumentation
delivers the power of user-defined
measurements

For more information and to register for
upcoming seminars in your area, visit
ni.com/info and enter nsi3232.

NI Ramps Up for
Spring Trade Shows

Spring 2003 Trade Shows
[Date _____[Show |

March 3-6 SAE Detroit, MI

March 3-6 National Chicago, IL
Manufacturing Week

March 4-7 PA 2003 Lillestrom, Norway

March 9-14 PittCon Orlando, FL

March 12-13 High Tech Toronto, Canada

March 25-27 OFC Atlanta, GA

March 25-27 Elkom 2003 Helsinki, Finland

March 26-27 Electronics and Utrecht,
Automation The Netherlands

March 31-April2  APEX Anaheim, CA

April 7-12 Hannover Industrie  Hannover, Germany

April 23-25 Embedded Systems ~ San Francisco, CA
Conference

May 20-22 Control Systems Expo Boston, MA

For a complete list of trade shows,
visit ni.com/info and enter nsi3233.
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NiDays 2002-2003 — The Future of
Measurement and Automation
NIDays is in full swing in locations
around the world this spring. This
technical conference is the ideal venue
for engineers, scientists, developers,
system integrators, and educators to gain
and share information about the latest
software, hardware, and networking
technologies. Join the more than 3,000
engineers worldwide who have already
attended NIDays 2002-2003.

To view a list of upcoming worldwide
NIDays locations, visit ni.com/info and
enter nsi3234.

NIWeek 2003 Early Bird

Registration Deadline Is June 1
Register now for NIWeek 2003, the
worldwide virtual instrumentation
conference, held August 13-15 in Austin,
TX. Learn tips and techniques from peers
and industry experts, get hands-on
training with new NI products, visit the
exhibition to find solutions for your
virtual instrumentation applications, and
hear about the latest trends and
technologies affecting measurement and
automation in more than 100 unique
conference sessions. =

For more information and to register for
NIWeek 2003, visit ni.com/info and
enter nsi3235.

Live Web Events — LabVIEW,
Compact FieldPoint, PXI, and More
Attend one of our FREE Web Events
to learn more about NI products and
solutions, view product demonstrations,
and get all of your questions answered
through a live text chat with one of our
expert presenters. Upcoming topics
include NI LabVIEW, DIAdem, PXI,
LabVIEW Real-Time, Compact FieldPoint,
Measurement Studio, and DAQ.

For complete details, to register for an

event, or to view archived presentations,
visit ni.com/info and enter nsi3236.
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echnology Outlook

USB and FireWire: Benefits for Measurement and Control

Although Universal Serial Bus (USB) and
IEEE 1394 (FireWire) buses commonly appear
in consumer electronics and computer
equipment, they have yet to gain widespread
popularity in the measurement and automation
industry. However, these two external buses
have the potential to revolutionize the way we

automate measurement and control applications.

Use and Configuration
Considerations

USB and FireWire make connectivity much
simpler than with many traditional buses.
Both buses include helpful features such as
automatic device detection, and each uses a
single thin cable for communication. The size
and flexibility of the cable make these devices
easier to connect in systems where space is an
issue, such as embedded machine applications.

Multidevice Benefits

Applications that require many devices can use
the FireWire broadcast mode to synchronize
all powered-on devices with an event or
signal. Broadcast mode can prove useful for

embedded machine and
automation applications
in emergency shutdown
situations.

Dual-Transfer
Modes

For high-speed
data and control
applications, both
USB and FireWire

can deliver data
through isochronous
or asynchronous data
transfers. With isochronous transfers, the
bus guarantees bandwidth through time-
based delivery of data packets - a benefit for
data-intensive applications.

On the other hand, when measurement and
control systems require the ability to respond to
events, USB and FireWire enable any device to
generate an asynchronous event. Asynchronous
mode guarantees accurate delivery and gives
devices with urgent messages priority over all
other devices.

USB and FireWire technology has the potential to revolutionize measurement and
automation applications.

National Instruments can help you take
advantage of these emerging technologies with
USB and FireWire compatible products to help
speed up your development time. =

For a FREE tutorial on bus technologies for

measurement and control, visit ni.com/info
and enter nsi3237.
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More Information and Resources

visit ni.com/info and enter newsletter

e For a complete listing of recent newsletter issues in PDF form, other resources, and new product information,

e To view our current training schedule, visit ni.com/info and enter nsiedu
e To subscribe to our FREE monthly customized e-mail newsletters, NI News or eSupport News, visit ni.com/info and enter nsinews
e To visit our weekly online magazine with in-depth technical content, Developer Insights, visit ni.com/info and enter insights

e Please send inquiries, requests for permission, or changes of address to Managing Editor at newsletter@ni.com
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