
National Instruments Approach

Our graphical programming software, LabVIEW, and modular, open hardware, has redefined how engineers work throughout the entire
product design cycle.

Committed to Engineers and Scientists

Since 1976, National Instruments has equipped engineers and scientists with tools that accelerate productivity, innovation, and discovery.
NI’s graphical system design approach provides an integrated software and hardware platform that simplifies development of any system
that needs measurement and control. Engineers and scientists use this platform from design to production in multiple industries,
advanced research, and academia. The company’s long-term vision and focus on improving society through its technology has led to
strong, consistent company growth and success of its customers, employees, suppliers, and shareholders.

Measurement and Automation

Data Acquisition
Measure electrical or physical signals from a variety of sensors.

 Multifunction DAQ

 Counters/Timers

 Digital I/O

 Dynamic Signal Analyzers

 Signal Conditioning

 Modular DAQ systems

Modular Instruments
Customize an automated test system by synchronizing a variety of high-performance I/O and switching hardware.

 Digital Multimeters



 Digitizers/Oscilloscopes

 High-Speed Digital I/O

 RF and Wireless

 Signal Generators

 Switches

 NI FlexRIO Custom Instrumentation

 Precision DC Power Sources

Embedded Control and Monitoring Hardware
Prototype and deploy advanced control and monitoring applications to rugged and reconfigurable hardware.

 Modular Embedded Systems

 Board-Level Embedded Systems

 Motion Controllers, Motors, Drives

 Vision Systems and Hardware

 HMIs and Touch Panels

 Wireless Sensor Networks

 FPGA-Based Hardware

Industrial Communications Buses
Communicate with process instruments, PLCs, and sensors.

 Ethernet

 EtherCAT

 PROFIBUS

 CAN

 LIN

Instrument Control
Connect to and control your instruments through any hardware bus or software programming language.

 GPIB

 Serial

 VXI/VME

 Instrument Drivers



Educational Hardware
Browse solutions designed specifically for students and educators.

 NI ELVIS laboratory experimentation platform

 NI myDAQ portable measurement and control

 NI USRP™ software defined radio platform

Hardware Platforms

PXI

PXI is the industry standard for automated test. It is an open, PC-based platform that offers high-performance modular instrumentation
ranging from 7½-digit DC to 26 GHz RF, integrated timing and synchronization, and high throughput ideal for validation and production
test.

NI CompactRIO

NI CompactRIO is ideal for advanced control and monitoring applications. It combines a rugged, embedded architecture with real-time
processing and industrial I/O modules powered by reconfigurable I/O (RIO) FPGA technology.

Programming Environments



NI LabVIEW LabVIEW is a proven integrated development environment for interfacing with measurement and control hardware,
analyzing data, publishing results, and distributing systems using a graphical programming approach. This single environment includes
software for the following:

 Signal processing, analysis, and connectivity

 Integration with real-time systems, FPGAs, and other deployment hardware

 Data management, logging, and reporting

 Control and simulation

 Development tools and validation

 Application distribution

NI LabWindows™/CVI LabWindows/CVI is an ANSI C integrated development environment that provides a comprehensive set of
programming tools for creating test and control applications. It combines the longevity and reusability of ANSI C with engineering-specific
functionality.

NI Measurement Studio Measurement Studio is an integrated measurement solution of tools created specifically for Visual Studio
.NET programmers. It is used to build test, measurement, and control applications in Visual Studio, an

Automated Test Equipment: Instrumentation, Software, Services, and
Integrators

National Instruments offers a complete software and hardware platform, allowing you to build a software-defined test system that meets

your exact test requirements. With this platform, you gain the assurance of ongoing technology support and the flexibility to customize

your instrumentation as your needs change. NI offers service programs for individual engineers, global organizations, integrators, and

OEMs. These services are designed to meet your needs throughout the application life cycle – from planning and development through

deployment and ongoing maintenance.

NI supplies this framework through its modular, automated test platform shown below. Select individual components to learn more about

these instruments. Or, view example reference test systems that employ software-defined architecture.



Reference Systems for Application Areas
The National Instruments software-defined approach to test gives engineers the ability to lower their overall cost of testing by adopting

flexible hardware platforms, such as PXI, and scalable software, such as NI TestStand and LabVIEW. Today, many leading automated

test companies have adopted NI solutions for a variety of industry and application areas.

RF and Wireless Test

GPS, WLAN, WiMAX, RFID, and ZigBee

Aerospace and Defense Test

Avionics, unmanned vehicles, and structures

Hardware-in-the-Loop (HIL) Test

CAN, LIN, FlexRay, ARINC 429, MIL-STD-1553, SCRAMNet+, and AFDX

Semiconductor Test

ADCs, PMICs, RFICs, MEMS, discrete components, and memory devices

Audio Test

Acoustical, electroacoustical, analog, and digital



Video Test

Set-top boxes, Blu-ray players, mobile devices, and video sources and sinks

CERN Uses NI LabVIEW Software and PXI Hardware to Control World’s
Largest Particle Accelerator

Gallery

The Large Hadron Collider (LHC), which is 27 km in circumference and buried up to 150 m underground, will produce collisions between
particle beams traveling at nearly the speed of light.

"We selected the LabVIEW and PXI solution for the deployment platform
due to the small size, ruggedness, and cost savings over the traditional
VME and programmable logic controller-based model. "
- Roberto Losito, CERN

The Challenge:
Measuring and controlling, in real time, the position of bulk components to absorb energetic particles out of the nominal beam core with
high reliability and accuracy at the world’s most powerful particle accelerator, the Large Hadron Collider (LHC).

The Solution:
Using LabVIEW, the LabVIEW Real-Time Module, the LabVIEW FPGA Module, and NI SoftMotion software with NI R Series
reconfigurable I/O hardware for PXI to develop an FPGA-based motion control system capable of intercepting misguided or unstable
particle beams.

NI Tools Keep Ford at the Forefront of Innovation

Gallery

Our commitment to fuel cell system (FCS) research resulted in vehicles such as the world's first full-size, full-performance fuel cell car
(P2000) and the world's first fuel cell plug-in hybrid (Ford Edge with HySeries Drive).

"Ford has a long history with NI, and we have used LabVIEW to develop
various aspects of every fuel cell electric vehicle that we produce and to
successfully design and implement a real-time embedded control system
for an automotive FCS."
- Kurt D. Osborne, Ford Motor Company



The Challenge:
Developing an electronic control unit (ECU) for an automotive fuel cell system capable of demonstrating significant progress toward
achieving a commercially viable fuel cell system design that is competitive with conventional internal combustion-based power trains.

The Solution:
Designing and implementing a real-time embedded control system for an automotive fuel cell system using the NI LabVIEW Real-Time
and LabVIEW FPGA modules and an NI CompactRIO controller, and verifying the system with LabVIEW and a real-time PXI chassis
hardware-in-the-loop (HIL) system.

ST-Ericsson Reduces Semiconductor Test Time 10X Using LabVIEW and NI
PXI RF Instruments
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Figure 1. ST-Ericsson Transceiver

"Overall, the PXI system was ten times faster and three times less
expensive than the previous solution. The PXI platform also provided the
flexibility needed to adapt to all the different digital and RF standards."
- Sylvain Bertrand, ST-Ericsson

The Challenge:
Upgrading a characterization lab with a flexible validation test solution that could meet a variety of RF standards for semiconductor chip
tests.

The Solution:
Replacing bulky, expensive, and inflexible boxed instruments with the software-defined NI PXI platform.


