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Agenda

• Wireless Technology and Automated Test

• PXI Platform

• Introduction to NI-RFmx

• Optimizing for Utilization

• More Speed with the FPGA



The Proliferation of Wireless Is Just Beginning
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The Decreasing Cost of Wireless RFICs
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Rising Complexity of Wireless Test
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Test Efficiency Is Key to Staying Profitable

TIME

Wireless complexity

TIME

Wireless chipset cost

TIME

Test implications

"To remain profitable in the future, companies will need to rethink their approach for 
wireless test and embrace new paradigms.” —Olga Shapiro, Analyst, Frost & Sullivan



Challenges with Traditional RF Instrumentation

Traditional Rack and Stack
• Expensive 
• Slow 
• Rigid Vendor Defined
• Not Scalable
• Lack of Integration

Traditional ATE
• Very Expensive 
• High Maintenance Cost
• Large Size 
• High Power Consumption
• Single Vendor Integration
• Proprietary Interface



PXI System Overview

PXI Backplane
• Data Transfer 
• Timing 
• Synchronization 
• Triggering

PXI Chassis
• Power 
• Cooling 
• System Monitoring
• Enclosure

PXI I/O Modules
• Up to 1500
• RF, DC, DIO… 

Multicore 
Embedded 
Controller



Reducing Test Times with The Latest CPUs and FPGAs
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Industry-Leading NI PXI Controller Portfolio
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NEW! 

PXI-8156
Intel® Pentium® MMX
166 MHz, 16 MB RAM

PXIe-8103
PXI Express
Technology

PXIe-8135
Quad-Core
Processing

PXI-8176 RT
Real-Time 
Operating System

PXIe-8106
Dual-Core
Processing

PXIe-8880
Octo-Core
Processing



Programming 
Environment 

Traditional Method of Programming

Read: ACP 
Measurement

-80 dBc

Why are we still programming this way?
- Takes too long
- Instrument returns data only after 

processing is done
- Parallel processing
- Processor technology ?



NI-RFmx
Making Complex RF Measurements Simple

Measurement-
Focused API
Measurement focused
API that speeds up software 
Development times

Intuitive 
Example Programs
Shipping LabVIEW, .NET, 
LabWindowstm/CVI, and C 
examples
for all supported 
measurements
and capabilities

Guiding Documentation
Measurement focused documentation
that helps test engineers solve RF test
applications

Fast
Industry-leading measurement
speeds for characterization and
production environments

Highly Parallel
Easy-to-program parallel 
measurements for multi-DUT
testing

High Performance
Use instrument features for
best-in-class dynamic range and
EVM measurements



Soft Front Panel NI-RFmx Measurement API

Hardware

Software

NI-RFmx Architecture

NI-RFmx

NI-RFSA

PXI Platform

PXI RF Instrument

LabVIEW FPGA



Using NI-RFmx Example Programs



Fundamental Operations in a Measurement

Configure Measurement 
Parameters

Acquire Measurement 
Data

Analyze Measurement Data Fetch Measurement Results



RF measurement – Serial Measurement

Configure Acquire Analyze Fetch

Serial /
Single Thread

1 TXP1

Time

22 ACP 33 SEM 44 EVM



Simple Serial Measurements

Time

Configure Acquire Analyze Fetch

Measurement 1 Measurement 2

TXPCHP



RF measurement – Composite Measurement

Composite 11

TXP

ACP

SEM

EVM

Time

22 33

Configure Acquire Analyze Fetch

ACPSEM 44 EVMSerial

SERIAL: 10% CPU usage over 30 msec duration

COMPOSITE: 25% CPU usage over 16 msec durationTXP



Simple Composite Measurements

Time

Configure Acquire Analyze Fetch

TXP

ACP



RF measurement – Overlapped Measurements

11
1

TXP, ACP, 
SEM, EVM

1

Time

PC / 
Controller

22
2

TXP, ACP, 
SEM, EVM

2 33
3

TXP, ACP, 
SEM, EVM

3

Maximized PC / Controller usage

Maximized Instrument usage

Configure Acquire Analyze Fetch

25% CPU for 16ms 25% CPU for 16ms 25% CPU for 16ms

Overlapped: 45% CPU usage for 26 ms

Composite: 25% CPU usage for 48ms (16ms x 3)

Instrument



Overlapped Measurements

Time

Configure Acquire Analyze Fetch

ACP

ACPMeasurement 1

Measurement 2



NI-RFmx Results Naming

Time

Configure Acquire Analyze Fetch

ACP

ACPMeasurement 1

Measurement 2



Overlapping In TestStand

Configure Acquire Analyze Fetch



Signal Naming

I

Q

I

Q

Frequency

GMSK: 2G WCDMA: 3G LTE / LTE-A: 4G

Signal Attributes

2G 3G 4G

Bandwidth 200 KHz 3.84 MHz 1.4 MHz – 20 MHz+

PAPR 0 dB 4 dB+ 8 dB+

Demodulation Simple Several Options Many Options



Signal Naming

Time

Configure Acquire Analyze Fetch

3G Signal 4G Signal 3G 4G



Signal Configurations in Automation

Time, s

Frequency,  MHz

f0

f1

f2

High Power

Medium Power

Low Power

2G Signal

3G Signal

4G Signal

Measurement List

Signal Name Result Name

“2G” “2G F0 LP”

“2G” “2G F0 MP”

“2G” “2G F0 HP”

“3G” “3G F0 LP”

“3G” “3G F0 MP”

“3G” “3G F0 HP”

“4G” “4G F0 LP”

“4G” “4G F0 MP”

“4G” “4G F0 HP”

“2G” “2G F1 LP”

Etc.. Etc…



Simplified Automation with Signal Naming
Pre-Assign Signal Names Initiate by Name Fetch Results by Name

Time

Configure Acquire Analyze Fetch



Time

Configure Acquire Analyze Fetch

4 Parallel Measurements

Keeping the System Busy



Keeping the System Busy

Time

Configure Acquire Analyze Fetch

20 Parallel Measurements



Time

Configure Acquire Analyze Fetch

A B C

A+B
C

= Number of Parallel Measurements

Keeping the System Busy



NI-RFmx Measurement Parallelism Demo



Time

Configure Acquire Analyze Fetch

Where Else Can We Get Faster ?
Faster Servo
• FPGA
• DUT-Specific-Algorithm

Faster Analysis
• Coprocessor (PXImc or FPGA)

Shorter Acquisition
• Stimulus-Response-Triggering
• Low-Noise-DUT



Instrument Driver FPGA Extensions

• NI-RFmx Preserves usage of Instrument Drive FPGA Extensions

Host

FPGA Vector Signal Transceiver

F
P

G
A

PA

PXI Controller

CPU Memory

PC FPGA

LTE Signal 25 ms <2 ms

PXI Controller

NI-RFSA Instrument Driver

NI-RFmx Measurement API
Instrument Driver FPGA 

Extension
Host API

PXI Instrument On Board FPGA

Instrument Driver Digital IP FPGA Extension IP



More Resources

Download NI-RFmx

• ni.com/rf

• Click “Test Application Software”

• NI-RFmx SpecAn, Demod…

NI RF LabVIEW RIO Instruments

• ni.com/vst/getting-started

• Instrument Driver FPGA Extension IP

• Servo, Triggering, I2C, RFFE, RTSA, Etc… 

http://www.ni.com/rf
http://www.ni.com/vst/getting-started


Stay Connected During and After NIDays

ni.com/community

facebook.com/NationalInstruments

twitter.com/niglobal

youtube.com/nationalinstruments


