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PDV Needs and Challenges
Cost

— Digitizer costs are prohibitive for high channel count
applications

Density

— Applications are demanding greater than 10 channels

Data Analysis

— Data analysis time reduction needed to provide very fast
measurement results

Software

— Software needs refinement, standardization, and ease of
use



NI and HEIl Addressing Needs and
Challenges

Cost

— Nl is increasing the value of instrumentation by developing
digitizer sampling rates greater than 10 GS/s

Density
— NI technology reduces footprint and power consumption

Data Analysis

— Leveraging FPGA technology for inline data processing

Software

— HEI is enabling existing PDV users to focus on their
application and expose PDV to a broader audience



PXI (PCI eXtensions for Instrumentation)

Controller

e Embedded PC or
remote PC / laptop
interface

* Runs all standard
software

L]

Chassis
e Rugged, 3U compactPCl

Modules

e Motion control, waveform digitizing,
analog and digital I/0, etc

PXI Backplane
e High throughput PCI
and PCIl Express buses
(>3 GB/s system data
throughput)
e Timing and

® Synchronization
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PXle Streaming Technology
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Frequency Vs. Resolution Curve
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Tektronix Oscilloscope Technology...in PXI
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PXI 17 Channel PDV Data Acquisition
System

NI 5154 17 Channel Acquisition Speeds =2 GS/s
NI 5154 34 Channel Acquisition Speeds = 1 GS/s



Modular PDV Acquisition System
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PXI Platform = Power Efficient
Measurements

< 55 Wi/Channel

< 217 W/Channel
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/ High-Level Design Tools \

Conﬁguration Textual Math Simulation Statechart
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Next Generation Software Defined Functionality

What if you could...

 Perform measurements or custom processing, and make decisions or
control time critical operations on the instrument

Data
Analysis



Case Study: In-line Processing with FPGAs

« Oak Ridge National Labs : Spallation Neutron Source
— FPGA is used for inline filtering, calculations, quality control

* Inline processing facilitates real-time beam monitoring and reduces the
amount of data that is sent to the host PC for post-processing
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HEI Direction: LabVIEW

* Refinement
— Access to high level tools
— More efficient software
— Test/Measurement/Analysis ready

« Standardization
— Large software community

— Works with other tools (Matlab)
— Enables collaboration

» Ease of use
— Access to external support

]— Focus on the experiment




HEI Direction: LabVIEW
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5154 PDV Data
(300 M/s Flyer)

Acquired at 2 GS/s 1 GHz Acquired at 50 GS/s 20 GHz




6.25 GS/s PDV Data
(300 M/s Flyer)

Acquired at 2 GS/s 1 Ghz Acquired at 6.25 GS/s 20 Ghz




12.5 GS/s PDV Data
(300 M/s Flyer)

Acquired at 2 GS/s 1 GHz Acquired at 12.5 GS/s 20 GHz




Conclusions

PXI platform offers a better instrumentation
value

PXI platform offers a high channel count data
acquisition solution

LabVIEW FPGA performs inline data analysis

HEI solves software challenges by
collaborating with vertical experts



