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What Is a Software-Designed Instrument?

Typical Modular Instrument Software-Designed Instrument
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What Is a Software-Designed Instrument?

Typical Modular Instrument Software-Designed Instrument
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What Is a Software-Designed Instrument?

Typical Modular Instrument Software-Designed Instrument
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The NI Approach

LabVIEW Reconfigurable I/0O (RIO) architecture

- Analog I/0O |
- Digital 1/0 |
Specialized 1/0O |

=S Custom |/O |
Bus Protocols |

Processor

Real-Time or
PC-Based

~

J

Highly Productive LabVIEW Graphical Programming Environment
for Programming Host, FPGA, I/O, and Bus Interfaces

J
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Why FPGAs for Instruments?

ni.com

High-Throughput Processing

Inherently parallel
High clock rate
Algorithm-specific pipelining

il Low-Latency Decision
*XILINXs Making

xC?K_jz;{T‘i,b*E”-? w9 « Custom logic in a single clock
FFGI00AEX 245 {:; _ Cyc|e

(44815564
L2E

Complete Determinism

« Design implemented in a
custom circuit

Reprogrammable Logic

» Design can be updated while
system is running

INSTRUMENTS"
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UserProgrammable FPGAs on Software-Designed
Instruments Enable:

¥ LN

1. On-FPGA Measurements and Stimulus

Generation i |
». Closed-Loop or Protocol-Aware Test
3. Custom Triggering and Data Reduction

4. Deterministic Test Execution and DUT
Control

5. DUT or Application-Specific Personalities

4 ™)
Higher Test Hardware Re-Use and New, Innovative
Throughput Future-Proofing Tests

- Lower Jotal Cost of Test -
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Real-Time and Continuous
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1. On-FPGA Measurements and Stimulus
Generation

~
Higher Test New, Innovative

Throughput Tests

Lower Jotal Cost of Test <
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26.5 GHz Vector Signal Analyzer

‘_é"“”';ﬂ [}
y

PXle-5668 Specifications

€16 © © © 890

Frequency Range 20 Hz to 26.5 GHz
Analysis BW 320 MHz below 3.6 GHz
765 MHz above 3.6 GHz
Phase Noise -129 dBc/Hz at 1 GHz
(Typ, @10kHz offset)
Noise Floor <-145 dBm/Hz (26 GHz)
TOI >+20 dBm (26 GHz)
New Features Kintex-7 410T FPGA
Programmable with LabVIEW
Slots 7
‘7NATIONAL
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Real-Time Spectrum Analysis

FFTs

- T usor>15ps

Source available upon request

ni.com

Real-time frequency mask triggering
100% probability of intercept (POI) minimum duration options:

Gapless persistence, spectrogram, and trace statistics (max hold,
min hold, average) calculated on FPGA

Ability to process up to 2 M FFTs/s using overlapped, windowed

AT
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spectrum,resek spectrum, config complete
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Demo: Real-Time Spectrum Analysis

- PXle-5668R VSA + PXle-7976R FlexRIO in PXle-1085
- May use other P2P-capable RF analyzers

- Up to 800 MHz RF bandwidth (3 GB/s)

-

PRi[(_ ]34 © © 0 0 0 0 0 0| © @ ® ® ©® © ® O
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2 RTSA Demo Panel.vi
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765 MHz RF BW
3 GB/s P2P
2 M FFTs/s
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Protocol-Specific Logic

2. Closed-Loop or Protocol-Aware Test

4 ™)
Higher Test Hardware Re-Use and New, Innovative
Throughput Future-Proofing Tests

- Lower Jotal Cost of Test -
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High-Speed Serial Instruments

PXle-6591R & PXle-6592R Specifications

High-speed serial
interface

Connector
RAM
FPGA

Up to 12.5 Gbps
Up to 8 TX and RX lanes

SFP+ or Mini-SAS HD
2 GB / 10.6 GB/s bandwidth

Kintex-7 410T FPGA
Programmable w/ LabVIEW
PXI Express x8 Gen 2 bus
interface (> 3 GB/s)

Avalilable end of 2014

ni.com

Examples for:

PXle-6591R

e
7
ik
g,
Bl
u,!
C

PXle-6592R

« JESD204B “FlexRIO-like” VHDL
« Xilinx Aurora control of Xilinx MGTs
« Serial Rapid|O

* 10 Gigabit Ethernet

« CPRI

y NATIONAL
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Demo: Protocol-Aware Test

- High-speed serial protocol implemented on FPGA
- Ability to adapt to custom protocol implementations
- No need to synthesize protocol vectors on processor

- On-FPGA stimulus generation
JESD204B

Protocol on FPGA

4
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Demo:; DAC Test Hardware

NI PXle-1071

INSTRUMENTS

JESD204B
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Selective Data Capture

3. Custom Triggering and Data Reduction

4 ™)
Higher Test Hardware Re-Use and New, Innovative
Throughput Future-Proofing Tests

- Lower Jotal Cost of Test -
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8 ch., 250 MHz Reconfigurable Oscilloscope

IIIIIIIIIIII

PXle-5171R Specifications

Channels 8 (simultaneously sampled)

ADC 250 MS/s, 14-bit
Analog Bandwidth 250 MHz
Selectable 100 MHz filter
Input ranges 0.2V, 105V,
ENOB > 11 (preliminary)
| RAM 1.5 GBit
¥ o FPGA Kintex-7 410T FPGA

Programmable with LabVIEW
PXI Express x8 Gen 2 bus
interface (> 3 GB/s)

No. of Slots 1

W7 NATIONAL
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Detect Events Faster and Deterministically

/ get captured
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Demo: Time Domain Mask Trigger

- Acquire signals (glitch) that are within a given envelope

Trigger Comparison
@@

failed
5

total trigger
153

Amplitude
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Test System Orchestration

Digital DUT Control \

4. Deterministic Test Execution and DUT
Control

Higher Test
Throughput

. Lower Jotal Cost of Test <
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6 GHz, 200 MHz Bandwidth Vector Signal Transceliver

PXle-5646R Specifications

Configuration

Frequency Range

Sample Rate
Bandwidth

Features

New Features

ni.com

VSA and VSG with independent LOs
24 DIO lines

65 MHz to 6 GHz

250 MS/s
200 MHz

* Virtex-6 LX240T programmable
FPGA w/ LabVIEW
* Fast Tuning Mode: <400 ps

» Support for 802.11ac 160 MHz
 Support for LTE-Advanced

‘7 NATIONAL
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Hittite Production Test caHittite

MICROWAVE CORPORATION

- Using Instrument Driver FPGA
Extensions

- 30x lower test times
ncreased test coverage

“With instrument driver FPGA extensions and the LabVIEW programming
experience, we can easily take advantage of the FPGA to dramatically decrease
our test times while preserving all of the hardware and software functionality
we expect from our RF test equipment.”

Gorkem Guven, Vice President of Hittite Microwave
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5. DUT or Application-Specific Personalities

Hardware Re-Use and
Future-Proofing

. Lower Jotal Cost of Test <
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Multiple Personalities

DUT A DUT B
« Serial RapidlO » Serial Rapid|O
« 1 Lane e 4 lanes
« 3.125 Gbps * 6.25 Gbps
ni.com 31 "ﬁ:?'}-li!%“lAELNTS“



... Software
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Software-Designed Instrument Programming Options

Instrument Driver

>
% ¢ |[ndustry-standard programming paradigm
o . o
£ e Qut-of-the-box functionality
@)
5
I= Instrument Driver FPGA Extensions
X
= ¢ |[ndustry-standard programming paradigm
e Qut-of-the-box functionality
> e Application-specific FPGA enhancements
% LabVIEW Sample Projects and Instrument
Lg Design Libraries
é e \ariety of architectural templates
- ¢ End-to-end customization of processor and FPGA
capabilities
4
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Instrument Drivers

Primary Benefit: Hardware Abstraction BRI R —

: e : [P ©W] []G]bale 2 [Srammremontort |- |[fo 5 [ 54 [l
APIls for simplified instrument

programming
o LabVIEW API
o C/C++ and .NET APIs
- Code portability
- Across driver versions

- Across hardware devices NI-RFSA LabVIEW API
- Across vendors (lviScope, IViDMM)

NI Instrument Drivers Add:
- Configuration in NI MAX
- Soft front panels (SFPs) for interactive use

- Example programs that exercise full
functionality of the API

- Integrated API help/documentation

ccccc

NI-RFSA Soft Front Pane/

‘7NATIONAL
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Instrument Driver FPGA Extensions

Embedded Controller (CPU)

Host Application

Instrument Driver API Application IP API
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Software-Designed Instrument (VST)
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Build Your System Online - PX| Advisor

VINSTRUMENTS PXI Advisor Questions? Call Me Now! or

‘Restart  Refrieve

A PXI System Consists of Four Main Components
Develop systems using a variety of software environments

L=

38 8

Measurement Studio

?“31-“.';"{ ‘v '- = ﬂ ﬂ‘

|) ' ;"

ni.com/advisors
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Next Steps

- ni.com/software-designed-instruments
- Technical content

- ni.com/software-designed-instruments/getting-started
- Examples and application |P

- High-Throughput LabVIEW FPGA Training
- Link

- LabVIEW High-Performance FPGA Developer’s Guide
- Link

- Alllance Partners
- ni.com/alliance — LabVIEW FPGA specialty

< NATIONAL
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http://sine.ni.com/tacs/app/overview/p/ap/of/lang/en/ol/en/oc/us/pg/1/sn/n24:4769,n8:11053/id/2158/
http://www.ni.com/tutorial/14600/en/
http://www.ni.com/alliance/
http://www.ni.com/alliance/

Thank you!
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Where to go next?

- Get additional resources on LabVIEW
www.ni.com/labview

- Learn about NI and Data Acquisition
WWW.ni.com/daq

- Enroll for a instructorled LabVIEW class
WWW.NI.com/training

- Attend other free seminars and workshops
http://serbia.ni.com/dogadjaji

- Contact our technical consultant and get a free consultation of your
project and potential solutions!

Toll-free number: 06 80 204 704

W7 NATIONAL
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http://www.ni.com/labview
http://www.ni.com/daq
http://www.ni.com/training

Contact us

National Instruments,

Instrumentacija, avtomatizacija in upravljanje procesov d.o.o.
Kosovelova 15

S1 3000 Celje, Slovenia

Tel: + 386 34254270
Fax: +386 3 425 4212
Email: ni.serbia@ni.com
Web: http://serbia.ni.com
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