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General Safety Summary

General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to this product or any products connected to it.
To avoid potential hazards, use this product only as specified.
Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of a larger system. Read the safety sections of the other
component manuals for warnings and cautions related to operating the system.

To Avoid Fire or Personal Injury

Connect and disconnect properly. Do not connect or disconnect probes or test leads while they are connected
to a voltage source.

Ground the product. This product is indirectly grounded through the grounding conductor of the mainframe power cord.
To avoid electric shock, the grounding conductor must be connected to earth ground. Before making connections to the input
or output terminals of the product, ensure that the product is properly grounded.

Observe all terminal ratings. To avoid fire or shock hazard, observe all ratings and markings on the product. Consult the
product manual for further ratings information before making connections to the product.

Power disconnect. The power cord disconnects the product from the power source. Do not block the power cord; it
must remain accessible to the user at all times.

Do not operate without covers. Do not operate this product with covers or panels removed.

Do not operate with suspected failures. If you suspect that there is damage to this product, have it inspected by
qualified service personnel.

Avoid exposed circuitry. Do not touch exposed connections and components when power is present.

RFXpress RFX100 Quick Start User Manual i



General Safety Summary

Terms in This Manual

These terms may appear in this manual:

c WARNING. Warning statements identify conditions or practices that could result in injury or loss of life.

c CAUTION. Caution statements identify conditions or practices that could result in damage to this product or other property.

iv RFXpress RFX100 Quick Start User Manual



Preface

Preface

This document is targeted to product users and explains operation and/or installation procedures. It also provides information
about features and functions, and applications. This software runs as an integral part of AWG5000/AWG5000B and
AWG7000/AWG7000B series arbitrary waveform generators and can also run from an external PC.

You can use RFXpress to:

Design, debug, and develop wideband wireless communications receivers
Generate UWB-WiMedia compliant and custom signals

Generate general purpose digitally modulated 1Q, IF, and RF signals

Key Features

The RFXpress RFX100 is a software product that allows you to create digitally modulated baseband, IF, and RF signals that
can be generated through arbitrary waveform generators (AWG). This software allows you to:

Define baseband | and Q signals using various modulation schemes

Create single- and multi-carrier signals where each carrier is independently defined

Apply impairments such as quadrature error and imbalance or non-linear impairments

Add interferences during waveform creation

Remotely connect to Tektronix oscilloscopes and to an Agilent Performance Signal Generator (PSG®)
Remotely configure a Tektronix real-time spectrum analyzer and import | and Q trace data
Characterize a DUT and provide S-parameter emulation of RF components

Create multiple layers of modulation using subcarrier multiplexing

UWB-WiMedia

Direct RF generation of WiMedia BG1 and BG2 waveforms

Generate 1Q and IF waveforms including band hopping for all band groups
Define the IF frequency, including TFC pattern

Generate WiMedia signals for MAC and PHY layers

Create UWB-WiMedia correction files, which can be automatically applied as compensation to accurately generate
signals

Use Gated Noise to define noise profiles for each section of the UWB packet

Create tone nulling with intermediate values (-40 dB to +20 dB) for OFDM carrier mapping

RFXpress RFX100 Quick Start User Manual v
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Radar

Create single or multiple pulse groups forming a pulse train

Define each pulse group independently or add different pulse groups to simulate simultaneous multiple target returns
Create different predefined pulse shapes including user defined shapes for a pulse group

Display a dynamic pulse plot showing the pulse shape, droop, and ripple parameters

Have pulse-to-pulse hopping within a pulse group

Apply impairments like Edge Jitter, Width Jitter, Overshoot, Ripple and Droop on a pulse group

Apply different modulation schemes including user defined modulation

Use the AWG sequence mode to optimize the memory and create large numbers of pulses

Define antenna beam profile and simulate target returns

Define a staggered PRI with ramp and user-defined profiles, and add up to ten multi-paths

OFDM

Ability to configure all parameters of OFDM

Custom build OFDM frames right from defining the base data, symbols, packets, and frames
Support for Reed Solomon, Convolution coding and Scrambling

Add Impairments, Phase Noise, Multi-path, and Quantization

Define frequency hopping and gated noise

Support for a variety of sub-carrier modulation (BPSK, QPSK, QAM (16,32,64,256), and 8-PSK
Support for Tone Nulling and Clipping

Presets for WiFi and WiIMAX standards

Documentation
RFXpress RFX100 Online Help, English Tektronix part number 076-0081-XX
RFXpress RFX100 User Manual, English, (PDF) Tektronix part number 077-0045-XX
RFXpress RFX100 Quick Start User Manual, English (PDF) Tektronix part number 077-0159-XX
RFXpress RFX100 Installation Manual, English (PDF) Tektronix part number 077-0160-XX
RFXpress RFX100 Programmer Online Help, English Tektronix part number 076-0216-XX
RFXpress RFX100 Programmer Manual (PDF), English Tektronix part number 077-0435-XX
Vi RFXpress RFX100 Quick Start User Manual
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Conventions Used in This Manual

When steps require a sequence of selections using the software interface, the ">" delimiter marks each transition between a
menu and an option. For example, File > Save.

The document MultiBand OFDM Physical Layer Specification version 1.2 by WiMedia Alliance is referred to as the “WiMedia
standard” or “WiMedia specification”.

The term “DUT” refers to a device under test.

The terms “signal” and “waveform” are used interchangeably in this manual.

RFXpress RFX100 Quick Start User Manual vii
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Installation

Installation

For information on how to install this software, refer to the RFXpress Installation Manual, Tektronix part number 077-0160-XX.

Starting the Software
Start the software in either of the following ways:
= From Start > Program Files > Tektronix RFXpress, click RFXpress.

= Double-click the RFXpress icon on your desktop.

Closing the Software

Click File > Exit to close the software.

Software Upgrades

Periodic software upgrades may become available. The software is operational only if you have a valid option key for the
specific instrument model and serial number.

To check for upgrades:
1. Go to www.tektronix.com/software.

2. Enter the product name (RFXpress).

RFXpress RFX100 Quick Start User Manual 1



Using the Software

Using the Software

The procedures in this section show you how to use the software to create, compile, and graph signals.

Getting Acquainted with the Software

Use the keyboard or mouse to make selections in the software.

Use menus, toolbars, check boxes, and on-screen buttons to control the software functions. Use Microsoft Windows
techniques to navigate menus and select or clear check boxes.

Generating a Single Carrier Signal

This section shows you a step-by-step procedure for creating a single carrier QPSK baseband signal.

1. Start RFXpress.

2. From the toolbar, click Select > Generic
signal.

= Overview ‘D{ Find Instruments ‘EGraph ¥ Cormplle ~

Carr| UWB-WiMedia | Number | Frequency (MHz) ‘Ampmud . ‘ Symbol rate(MHz) | Modulation
Radar I 1 10.000000 0.00 1.000000 QPSK
t

0159-168

3. Set the signal type to 1Q.

= 0verview | "4 Find Instruments ‘EGraph ¥ Complle ~

[

I | Baseband Offset.. ‘Amplitud | Symbol rate(MHz) ‘ Modulation

0159-169
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4. Click Carriers > Single Carrier.

5. Select the carrier and set the following:
® Baseband Offset to 0 Hz.
= Amplitude to 1 Vrms.

6. Ensure that the following parameters are
set:

H  Modulation is QPSK.

B Filter is Raised Cosine.
E  Symbol rate is 1 MHz.
= Alpha/B*T is 0.35.

® Window is None.

Compiling a Signal

Using the Software

i‘:‘ RFXpress - Generic signal.rfs
Fle View Configure Waveform System Window Help
W -

Seiect Generic signal ~ =2 Overview ‘FiFind Instruments ‘EGraph ¥ Compile -

Carriers: Single Carrier ¥ ‘ Number | Baseband Offset.. |Amphmd. | Symbol rate(MHz) | Modulation
1 0.000000 1.00 1.000000 QPSK

| 351 wojAEA]

Total carriers: 1

Setup  Hopping  Power Ramping | I/Q Impairments | Distortion Addition| Multi-Path | Interference Addition: Sub-Carrier Module

Basedata. |PRBS v | |9

+] single Carrier

Baseband 0 ]

oo ‘3 Vrms
Offset —

Q Modulation

5 [ P pa— ] - PP ||
Modulation: |QPSK Coding: None b
FSK peak ymbol rate:  [1.000000 M 'r:‘ Hz
deviation: B

+ ] Filter/Window

Filter. Raised Cg pncey horie b4
Alpha/B*T: 035 1§

Convolution 271 |$ symbols

length: —

0159-170

Follow these steps to compile and generate a signal using the parameters that you just defined.

1. From the toolbar, click Compile >
Compile Settings.

RFXpress RFX100 Quick Start User Manual

iﬁ"‘ RFXpress - Generic signal.rfs

Fie View Configure Waveform System Window Help

B Overview “&Find Instruments aGraphBHCOmpqie -| ‘onfoff

i select: Generic signal ~ | #41Q -

z “ i Compile Settings...

0159-171



Using the Software

2. Retain the default values as they are.
Ensure that the Automatic options are
selected.

3. Click Compile.

4. The compiled waveform is displayed in
the waveform list.

Compile Settings @
Waveform length:

Signal Format
QIFRF @10

| wavefarm name: Waveform1 _l Q waveform na . eform1 _Q

Sampling Rate
Owersampling

Compile Button Preferences

tomanc

Compiles and sends to:
Compiles only

Normalization

Adjust for wrap-around

Division factor:

Cverwrite waveform in RFXpress list

Ot invert [ @ Invert

Compile [ OK ][ Cancel ][ Help ]

0159-327

.‘6{ RFXpress - Generic signal.rfs

Fle View Configure Waveform System Window Help
%Select: Generic signal ~ [##1Q -
Name  Length Sa... Format. Single Carrier V‘ Number IEasEband Offset.. lAmlelud., Syr

Wavef.. 100k 100.. I 1 0.000000 1.00
Wavef.. 10.0k 100.. Q

22 Overview "“{ Find Instruments ‘EGraph ¥t Compile -

Carriers:

0159173

NOTE. If the waveform list is not visible, click Window > Waveform List to view it.

Generating a Multi-Carrier RF Signal

1. From the toolbar, click Select > Generic
signal.

2. Select the signal type as IF/RF.

i?i RFXp! eneric s\
Fle  View[[ Configure Wform System  Window Help

ESeIect: Gerlfric signal ~ 22 Overview ‘EiFind Instruments ‘EGraph ¥ Compile ~

= eneric signal

% Carr| UWB-WitMedia Number ‘ Frequency (MHz) |Amph(ud ‘ Symbol rate(MHz) |Mndu|anmn

g Add Radar [E3]] 10.000000 0.00 1.000000 QPSK
f

0159-174
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Using the Software

3- Se|eCt Multl CaI'I'IeI' ‘[{; RFXpress - Generic_zienal.rfs
File View Config o eform Window  Help
4 YOU can either add CarrierS direCﬂy or gselect: Generic signal e IF/RF ~ ‘ 4 ’ =2 Overview ‘F'KFind Instruments ‘EGraph F¥ Compile ~
delete the eX|st|ng carrier and add new § Carriers Multi Cartier || [ fernclk [ Frequency (MHa) [ Ampliud. | Symbol rate(bHz) | Modulation
ones. Select the carrier in the table and 5[ aa camers: [T 3 L B Pt
; 5
click Delete. o]
0159175
5. Click Add carriers and type 3. WAExsre: s CeneriEl enall s
File WView Configure Waveform System Window Help
6 C“Ck Range Set the Base frequency tO ESeIect: Generic signal ~ | & 5 ‘ =2 Qverview "‘{Find Instruments ‘EGraph Ft Compile ~
. . 3 o~
10 M and the Carrler spaCIng to 10 M- 2 Carriers: MumC Nurnber |Frequency(MHz) |Amp\i(ud |Symbnl rate(MHz) |Mndu|a(inn
g Add carriers: [3 @6 [ add [==]1 10.000000 0.00 1.000000 QPsK

. &2 ) ’ 20000000 0.00 1000000 QPSK
7. Click Add. Dalete | Y T 30000000 000 1000000 QPSK
Set Anchor .

Total carriers: 3

Setup | Hopping  Power Ramping | /Q Impairments Dlstuﬂ\unﬁ//‘é;\‘u\!rpalh Interference Addition’ Sub-Carrier Module

Base data ‘F‘RBS v‘ ] v‘ \ Amplitude @5 dBm
LZ] Multi Carrier
(O Center
Corer [0 J§ g
frequency: frequency:

Bandwidth: —KJ‘ Hz Carrier
Al o spacing:
Phase shit: 00 & []Random

0159-176
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Using the Software

8.

9.

Select the first carrier from the table.
In the Setup tab, set the Base data to
PRBS and select 15 from the adjacent
field.

Set the Modulation for the carrier to
QPSK.

10. Repeat steps 8 and 9 for the remaining

carriers, setting the Base data to

PRBS 21 and PRBS 7, and Modulation

to QPSK.

ﬁ’ RFXpress - Generic signal.rfs
File  Wiew Configure  Waveform  System  Window  Help

Select: Generic signal * | 44F IF/RF ~ ‘ =2 Overview "B{F\nd Instruments }EGvaph ¥ complle ~  OnfOff =
5
g || carriers Muli Carier v| [Mumber [ FrequencyMHzl | Ampitude (.. | Symbol ratelMHz) | Modulation
g
; e ] =11 10.000000 0.00 1.000000 QPsI
= — 2 20.000000 0.00 1.000000 apsl
[ 3 30.000000 0.00 1.000000 apsi
Total carriers,
Setup i A pir Q Impaiments | Distortion Addition | Multi-Path | Interference Addition | Sub-Carrier Modulation | S-Pai

Base data: PRBS Ml 5 b
] selected Carrier
Fregquency: ‘m 000000 M [: Hz Amplitude: ‘U-UU 1S dm

Phaseshit 0.0 |&| degees

%] Modulation

Modulation: QPSK v Coding: @

Symbol rate 1.000000 M ¢ Hz

0159-341

Adding Power Ramping, I/Q Impairments, and Interference

1.

Se|eCt the fII'St Carl'lel' from "'f'_)\"RFXpress - Generic signal.rfs
the table. Select the Power Fle View Configure Waveform System Window Help
Ramping tab. Select: Generic signal ~ |44 IF/RF ~ 2 Overview "ﬂiFmd Instruments ‘EGraph ¥ Compile
£
% Carriers. i 1 ~ | | Number ‘Frequency(MHz) ‘Amplitudv |Symbalra(e(MHz) |Madulat\on
Select Turn on. g Add carriers: [1 |3 Add_] P! 10000000 0.00 1.000000 QPsK
- — 2 20.000000 0.00 1.000000 QPSK
i E 3 30.000000 0.00 1.000000 QPSK
Set the Ramp parameters: (Csq|Anchor

= Function to Linear.

= Time to 100 ns.

Set the Position parameters:
= Symbol to 0.

= Level to 0.00.

Click Add.

Total carriers: 3

Setup| Hopping Puwer%mping I/Q Impairments | Distartion Addition Multi-Path InlederenceAddlnnrnerMm:

Ramp
Function: || inear v/

Time: 100 n 3 s

Position

umber Symbol Level (dB) |~
1 o 0.00

Symbal in }

3
O\ v
Level 0.00 &) r.°

[] Periodically extended power ramping
0159-178
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6. Repeat steps 4 and 5 two more
times, adding these parameters:

E  Symbol = 100
E Level =60 dB
and

H  Symbol = 200
® Level=0dB

Select the second carrier
from the table. Select the I/Q
Impairments tab.

In the Carrier Leakage group,
select Turn on. Set the following
parameters:

= |t05.0.
®E Qto5.0.

RFXpress RFX100 Quick Start User Manual
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i‘; RFXpress - Generic signal.rfs

File View Configure

i Select: Generic signal ~

Waveform  Systemn  Window Help
WEIFRF ~ =2 Overview lPiFind Instruments ‘EGvaph # Compile

| 387 wLiojRABM

Carriers: ‘Mulh Carrier ‘ Number | Frequency (MHz) |Amp|\!ud.. | Symbol rate{MHz) I Modulation
Add cariers: 1|3 (Aag ) [E1 10.000000 0.0 7000000 QPSK
I 2 20.000000 0.00 1.000000 QPsK
3 30.000000 0.00 1.000000 QPSK
Set Anchor

Total carriers: 3

Setup| Hopping | Power Ramping  1/Q Impairments | Distortion Addition| Multi-Path | Interference Addition| Sub-Carrier Mod

Ramp Turn on
Function ‘L\near e

— Number Symbol Level (dB)
Uik 100n o s 1 0 0.00

Add
2 100 -60.00

Position Jelete 3 200 0.00 ( :
Syrbal: [200 &

L K21
Level [0.00 |8

[[] Perindically extended power ramping
0159179

RFXpress - Generic signal.rfs

File Wiew Configure

i Select: Generic signal -

Waveform  Systern  Window  Help

151 WIOIRABAA

Y IF/RF ~ B3 Overview ‘93

Carriers: ‘Multi Carrier V‘ MNumber |Frequency(rv1Hz) |Amp
Add carriers: (1 |8 [ Add Al 10.000000 0
Di‘ 2 20.000000 i)

3 30.000000 0.

2

Setup! Hopping | Power Ramping | 1/Q Impairments | Distortion Addition| Mu

Tatal carriers: 3

il Hardware Skew
Turn on

Channel 1:

Channel 2:

ﬂ%

0159-180



Using the Software

9. Select the third carrier from the
table. Select the Interference
Addition tab.

10. In the Offset group, select Turn
on. Set the Frequency to 10 M.

Compile Settings and Compile

1. From the toolbar, click Compile >
Compile Settings.

i‘;‘ RFXpress - Generic signal.rfs

File View Configure

Select: Generic signal -

Waveform  System  Window Help
WHIF/RF -

=2 Overview ""i Find Instruments [@Graph F¥ Cornpil

1807 ULIOJBABAR

Carriers ‘Multl Carrier ¥ ‘ Number I Frequency (MHz) |A( 9 \'\ I Symbol rate(MHz) IMnduIﬁmnn
Add carriers: [1 Al Add [==]1 10.000000, 4 1.000000 QPSK
l‘ 2 0 0.00 1.000000 QPSK
3 ©~ 30000000 000\  1.000000 QPSK
[ Set Anchor ] \

Total carriers: 3

Setup| Hopping | Power Ramping | [/Q Impairments | Distortion Addition| Multi-Path | Interference Addition  Sub-Carrier b

|v]) signal Addition |+] sinusoidal Interference

Format
(l{e} IF/RF

[]Turn on
G: BE:
Offset from Carrier: $| Hz

[]JTurnon

Add Interference via
Software

Hardware

Waveform [:

Waveform Q

{»] offset

Frequency:

0159-181

iﬁ"‘ RFXpress - Generic signal.rfs

Fie View Configure Waveform System Window Help
& Overview | “4Find Instruments | ZGraph S Compie -  On/off

Compile Settings...
1 ‘ 0159-182

{ Select: Generic sgndl - |10 -
=l

RFXpress RFX100 Quick Start User Manual



2. Clear Automatic.

3. Set the Waveform length to 500 k and
the units to samples.

4. Clear Automatic.
5. Set the Oversampling to 6.00.
6. Click Compile.

7. The compiled waveform is displayed in
the waveform list.

Previewing Graphs

1. From the toolbar, click Graph.

RFXpress RFX100 Quick Start User Manual

Compile Settings

Using the Software

Waveform length: |500.000 k

Signal Format
@IFRF  Ola

RF wavefarm name: Maveform1
(O Sampling Rate
(& Oversampling |6.0000

Compile Button Preferences

Compiles and sends to:
Compiles only

Normalization
Adjust for wrap-around
Cverwrite waveform in RFxpres

Ciinvert [ @ Invert

g Esamples v Automatic

Automatic

Division factor:

s list

Compile [

QK ][ Cancel ][ Help ]

FXpress - Generic signal.rfs
File View Configure

Select: Generic signal ~ | 44

Waveform System  Window Help

0159-328

22 Overview \"{Fmd Instuments | & Graph #F Compile ~

Length
Wavef... 500k 180.0...
Wavef... S00k 180.0...
Wavef... S00k 180.0...

Carriers: Multi Carier % | | Number [Frequency(MHz) IAmlelud.. Syn
Add carriers: |1 (& [ Add [ 10.000000 0.00
il 2 20.000000 0.00
3 30.000000 0.00
I Set Anchar ]
0159-184

®

File View Configure Waveform System Window Help
22 Overview "’iFind Instruments ‘EGraph H Complle ~

IFRF -

Select: Generic signal ~

0159-185



Using the Software

2. In Graph Setup, select the folder and

click Add to add the following graphs: iy

(2]
1

fvailable Graphs:

B Frequency Domain: Spectrum. :Foldersz

® | Vs Q: Constellation. Ivs. Q

Statistical
®  Statistical: CCDF. |Time Domain ¥ |

Spectrum

3. The graphs are added to the Selected Selected Graphs (Select up to 3)

Graphs. | -

4. Click OK. & Conrstnrallatlon CCDF Spectrum

@% ok || cancel |[ Help |

0159-186

5. Click Graph Preview at the lower left of
the screen to view the graphs.

10 RFXpress RFX100 Quick Start User Manual



Replay a Captured Waveform to Test Receivers

You can capture a real-world signal in a real-time spectrum analyzer and play it back in multiple locations to test your DUTSs.

Import an RTSA File

1. Start RFXpress.

2. Ensure that the selected application is
set to Generic signal and the signal type
is IFIRF.

3. From the menu, click File > Import from
File.

4. Selectiqt in the Files of type field.
5. Select an iqt file.

6. Select Set as baseband signal.

RFXpress RFX100 Quick Start User Manual

Using the Software

Select: Generic signal ~ ‘&\A‘EIF/RF - ‘
W )

File View Configure Waveform System Window Help

22 0verview ‘F{ Find Instruments | & Graph ¥ Cormpile ~

2

File| View Configure

0159-187

Waveform  System

Cirl+M
Cir|+0

Save Setlp \3/
Save Setup as. ..

Crl+S

Save Data as...

Irmport from FileQ,

Import from Tektronix Osclloscope. ..

Exit

2167026

Lookin: | 2200349 v O @
)\ IE0OFDM_mer
@ (DRadarMatLib_mcr
My Recent f“ QVT_QPSK.igt
Documents A
N
—
Desktop
My Documents
My Computer
My Network { 4 )\
Places File name ‘Umi(ledwfm )\ / b ‘ [ Open I
Files of type: gty v [ cancal |
[[] Resample wavefarm in list
[] Overwrite wavefarm in list P
%
Set as baseband signdlf

0159-188.
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Using the Software

7. A message appears. Click Continue.

Replace Existing Carriers g

12

8. Click Open.

9. The waveform list displays the | and Q

signals.

10. Note that the Input File Sample Rate
automatically takes the value with which

the iqt file was created.

'E Selecting this option will replace all the
L] existing carriers with two carriers that
represent the baseband signal.

Do you want to cantinue?

[ Continue | [ Cancel

File Import
Lookin: | 31000135 J o
S (D History
L\}‘ DLog

My Recent (Dsamples
Documents = 1QvT_QPSK.igt

@
Desktop

My Documents

My Computer

2167067

@)X

Ev

§% RFXpress - Generic signal.rfs

 Select: Generic signal ~ | U4/ IFIRF ~

by Network
Places File name: Untitled Open
Files of type: Igt (*ig) ¥ [ Cancel
[] Overwrite wavefarm in list
Setas baseband signal
0159-189

Fle View Configure Waveform System Window  Help

E overview | " Find Instruments ‘Esraph ¥ comple ~  Onjoff " Run

Nemo | Length | Samp....| Format | | Camers Muki Carier | [Number | Frequency (MHz) | Ampitude (. [ Symbol ratefMHz) | Modulstion
VT Q.. 317k 3.20Msfs 1 Add carriers: |1 S [Caa [E3]] 10,000000 0.00 3.200000 Fiel(Sar
Q.. 317k \3.20M5fs Q 2 10000000 0.00 3200000 Filel(Sar

Tatal eamiare:
<
tup | Hopping | Power Ramping | [/8 Impsiments | Distortion Addtion | MuliPath | Interference Addiion | Sub-Catier Modulation | 5-Pz

] selected Carrier
Frequency. 10000001 S H Amplitude:

Phase shift

~) Modulation

Modulation File1(Samples) v

RFXpress RFX100 Quick Start User Manual

Input File Samj

000 |3 dom

00 |2 degrees

200000 M & Hz

0159-337



11. Select the first carrier and set the
following:

®  Frequency to 50 M.
= Amplitude to 0 dBm.

12. Click Interference Addition. In the
Sinusoidal Interference group, select
Turn on.

13. Set the following:
m Cllto 0dB.

m  Offset from Carrier to —10 M.

14. Select the second carrier and repeat
steps 11 through 13.

RFXpress RFX100 Quick Start User Manual

Select: Generic signal ~

Using the Software

fi RFXpress - Generic signal.rfs

File  View Configure ‘Waveform  System  Window Help

=2 Overview ‘giFind Instruments ‘EGvaph ‘f;;vCompile > 1

SAFIFIRF ~

| 351 waogaaeqp| -

Carriers [Mulli Carrier V‘ MNumber J Frequency [MHz] I Amplitude [... I Symbol rate(MHz] I Mod
(@ 50.000000 0.00 3.200000

) = £l
Add carriers: 1 Y
(I 2 Knonmu 0.00 3200000

Set Anchor

Total carriers: 2
Setup Hopping | Power Ramping | 1/0 Impairments | Distortion Addition\\ Multi-Path | Interference Addition | Sub-Carrier Modulati

Base data

|%) Selected Carrier
00 |¢ d@n

o
Frequency: 31 Hz Amplitude:

Phase shift 0.0 |2] degrees

@

0159-338

$% RFXpress - Generic signal.rfs

Fle View Configure Waveform System Window Help

Select: Generic signal ~ |44 IF/RF ~ 2 Overview ['D 4 Find Instruments ‘EGraph ¥ Compih

z !

§ Carriers: Multi Carrier | | Number ‘Frequenw(MHz) ‘Amplitud... |Symbu|ratE(MHz) |Mudulatiun
add carmers: |1 ]3] (Ade ] [0 50.000000 000 3200000 File1Sample

,3_ - 2 10.000000 0.00 3.200000 Filel(Sample

g

[ Set Anchor

Total carriers: 2

lilswnal Addition

Format []Turn on
el IF/IRF

Add Interference via:

Software Hardware

Waveform I |

Waveform Q:

0159-192
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Using the Software

Ensure that Automatic is selected.
Waveform length: i

16. Click Compile. The software uses the Sianal F
fault compile settings to generate the e
de ®@IFRF  Ola

waveform. RF waveform name: Naveform! |

Sampling Rate .
[WT Autornatic
Owersampling

Compile Button Preferences

Compiles and sends to:
Compiles only

Normalization
Mode: Division Tactor:’i
Adjust for wrap-around
COverwrite waveform in RFXpress list

Ot invert [ @ Invert

Compile][ OK ][ Cancel ][ Help ]

0159-329
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17. Add the following graphs in Graph Setup:

m  Frequency Domain: Spectrum.
= Time Domain: | & Q.

18. Click OK.

19. The Spectrum graph is as shown.

RFXpress RFX100 Quick Start User Manual

Graph Setup

Folders:

Frequency Dome &
Ilvs. Q
Statistical

4
Selected Graphs (select up to 3):

@

_. LY
i)

1&0

Spectrum | & O

Available Graphs:

FPulse shape

Using the Software

X

H Cancel H

Help ]

RFIF Spectrum

Amplituce (d8)

183104 36,6387 54,9581 732774

Frequency (MHZ)
Cursor 2

BN |4lHz Frequency |150.003232M |$ Hz

Amplitude

dB  Amplitude dB

91.5968

TR
TENTETL TR

109.9162 1282355 1465640

Delta ( Cursor 1-2)
Frequency

Amplitude

5 Hz  FFTpoints

dB  Average |1

0159-194

Zaamlin

Zoom Out
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Using the Software

Calibrating a Generic Signal

When creating signals for testing wideband receivers, it is important that the test equipment generate signals with flat
frequency and linear phase response. As the signal bandwidth is increased, because of the DAC roll-off and bandwidth
limitation of the arbitrary waveform generator, the signal that is created does not have flat frequency and linear phase
response. Calibration (predistortion) is applied to signals to correct amplitude and phase distortions.

1. Set up the instruments as shown. The
instruments must be connected over a
LAN.

You will need:

=m A Tektronix AWG7122B with Option
06, running RFXpress software.

= A Tektronix DPO oscilloscope to
capture the signal. Ensure that the
oscilloscope is calibrated.

B Connecting cable.
2. Start RFXpress.

3. From the toolbar, click Select > Generic
signal and signal type to IF/RF.

4. For the carrier, set the following:

® Base data to PRBS and User
Defined.

B Frequency to 6 GHz.
= Symbol rate to 3 GHz.

5. From the toolbar, click Compile >
Compile Settings.

16

Tektronix AV G

Tektronix Osdilloscope

i)

7 RFXpress - Genaal. rfs

File  View Cggfure

: Select: Generic signal ~

0159-297

System  Window  Help

LALTFIRF ~ = overview "E' & Find Instruments | 7= Graph ¥ Compile ~ On/offi

| 351 wangaseq |

Carriers:

Total carriers:

Bagse data:

Frequency.

¥] Modulation

Modulation:

Single Carrier v

1

Setup Hopping | Power Ramping | 1/0 Impgise

] single Carrier

Number Modulation

[=0

[ Ampitude (.. | Symbol rate(hHz)
[ 3000.000000 P!

[ Frequency (MHz)
£000.000000

FRBS

dBm

=)
o
=1
<3 (<2

degrees

Coding

Symbol rate 3.000000000 6| S Hz

0159-339

Ele View Configwre Waveform System Window Help
{ select: Generic signdl ~ | 4 IFRF - | Calbration - 20verview | " Find Instruments | EGraph [ Comple

=l

| Compile Settings...
0159-247
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6. Disable Automatic and set the
Waveform length to 200 k symbols.

7. Ensure that When compiling, apply
correction files to these channels is
disabled.

8. Click Compile.

9. Capture the waveform in the
oscilloscope. The signal spectrum
is observed using Tektronix Ultra
Wideband Spectral Analysis software.

RFXpress RFX100 Quick Start User Manual

Using the Software

Compile Settings

Waveform length: | 200.000 k symhols v utomatic

Compile Button Preferences

® Compiles and sends to: | Ch1 v
O Compiles only

Signal Format
®IFRF  Ola
RF waveform name: Maveform1

Sampling Rate
Automatic

Oversampling

Correction Files

When compiling, apply correction files to these channels
7 —olcn [chz

Select Correction File! ngswran\DesktopiTestimultitone. e

Normalization

Mode: |Auto v Division factar:

Adjust for wrap-around
Overwrite waveform in RFXpress list

Ciirvert [ @ Invert

Cormpile [ oK ][gancel ][ Help ]

0159-332

Power Spectral Density

U, A
" H'r'h‘M’ Wil w"IL, ILH,"‘*UI‘.

5000 E000
0159-249
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Using the Software

18

10. Note that the EVM value before
calibration is 22.99%.

11. From the toolbar, click Calibration.

NOTE. You will be prompted with a message
to compile your setup, if you have not already
done so. Click Continue to proceed with
calibration.

12. The Calibration wizard opens. Ensure
that the signal type is RF.

13. Click Next.

Tekironix RSAVu 3/ 0:47:21 AM LOAD
—

Frequency: Cancel - Back
Span:

Input Att: S5dB Load State

Load Data

Load Data
from TIQ File

per] Reload Data
Digital Demod: Constellation
0159-250

W)

Fle View Configure Waveform Syst Window  Help

ESeIect: Generic signal - |44 IF/RF - @oCalbration ~ &8 Qverview "&Fiﬂd Instruments ‘EGraph

0159-251

System Calibration Wizard (Screen 1)

Welcome to the AWG Calibration Wizard. This wizard helps you to create a
carrection file which can be applied on the generated signal to get a clean signal.
You can perform two types of Calibration:

1. RF calibration which requires only an AWG and an oscilloscope.

2. IF calibration which requires an AWG, an oscilloscope and devices that change
the frequency range generated by the AWG. For example: Mixer and Local
Oscillatar. o o . .

In case of IF calibration the carrection file contains the compensation far the

entire system including the mixer

@ This wizard will guide you through the setup parameters and connections.

\;ﬁ?ahbratujn Type
@RF OIF

0159-252
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Using the Software

14. The wizard displays a table of
instruments connected on the network. o S o e it belawe. This [t |
: : ease choose the oscilloscope to connect to from the list below. This list is
Select the DPO OSC”IOSCOpe and click populated based an the instruments listed in the "Instrument Manager" of
Connect. Note that the status changes VCRIETR
to Connected Oscilloscope List

System Calibration Wizard (Screen 2)

Refresh List
NOTE. You can click Test Connection to test
. Model Status Connection Type Nameg, \.
the status of the instrument. —— - 4
TEKTRONX DPOT... | Connected | Ethernet

15. Click Next.

< | » | Connected

Status: Ready

[ <Back JPNEXD ] [ Cancel ]

0159-253

16. Set the following:

System Calibration Wizard (Screen 3)

= Start Frequency to 3.5 GHz L b s L e
indicates the frequency points which will be taken during calibration.
= End Frequency to 8.5 GHz. Choose the Channel(s) of AWG which will be connected to Oscilloscope.
Setup
®  Frequency Resolution to 10 M. Settings

pling Rate: | 23400120000 ; Sfs Interleave

DAC Res (bits)

[] Zeroing

m  Select the correction file name to

. X V] Ch1 Ch2
generate the correction file.

® Select Ch1. (@) Calibrate the Signal () Calibrajg

0159-254

17. Click Next.

RFXpress RFX100 Quick Start User Manual 19



Using the Software
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18. Set the oscilloscope channel to Ch1.
Click Next to start calibration.

19. Once the calibration is complete, click
Next to display the phase and amplitude
plots.

System Calibration Wizard (Screen 4) [;]\7 g
Select the channel(s) of Oscilloscope to which AWG channel(s) are connected.

Tekdrorix ANG

| ]

FITTITITTITITYTIT
T

Takonix Ceciloscope

AWG Channel(s)
Interleave

Click Next to start calibration.

<Back W Cancel
0159255
System Calibration Wizard (Screen 5) [__]\7 g
Calibration Completed...
[IIIIlIIIIIIIIIIlIIIIllIIIIIIIIIIIIllIlIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIII]
Abort
<Back Cancel

0159-256
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20. Click Finish to exit the wizard.

21. From the toolbar, click Compile.

RFXpress RFX100 Quick Start User Manual
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System Calibration Wizard (Screen 6)

System Calibration is complete.

Amplitude Plot Phase Plot

10.30
g -
S s =
i Tk 5
R ISR 3
< [in

=i

-10.30

35 8.5 35 8.5

B
Frequency (GHz)

B
Frequency (GHz)

0159-257

)

Fle View Configure Waveform Systern Window Help
ESeIect: Generic signal - | ¢4 IF/RF - 25 Calbration ~ &2 Overview "“&Find Instruments ‘EGraph ¥ Compile ~|

0159-258
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Using the Software

22. Capture the calibrated waveform in the ¥iPower,d8m Power Spectral Density iFreq MHz
oscilloscope. The signal spectrum is 20 @ 2
observed using Tektronix Ultra Wideband ARy

g /j'* ALY S

Spectral Analysis software.

2000 2000 4000 =] £000 7000 2000 9000

0159-259

23. Note that the EVM value after calibration B CER A
|S 803% Tektronix RSAVU : = :::.:;;Lgack

Frequency: 1

Span:
Input Att: 5 Load State

Load Data

Load Data
from TIQ File

¥ Reload Data

Digital Demod: Constellation

0159-260
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Using the Software

Applying Calibration to an Imported Custom Signal

In this example, you import an OFDM signal (not created using RFXpress) and calibrate it.

1. Set up the instruments as shown. The
instruments must be connected over a
LAN.

You will need:

B A Tektronix arbitrary waveform
generator, such as AWG7122B
with Option 06, running RFXpress
software.

B A Tektronix DPO oscilloscope to
capture the signal. Ensure that the
oscilloscope is calibrated.

m  Connecting cable.
2. Start RFXpress.

3. From the toolbar, click Select > Generic
signal and set the signal type to IF/RF.

4. Select File > Import from File.

RFXpress RFX100 Quick Start User Manual

Tektronix AV G Tektronix Osdilloscope

i)

[eeee G EE E -
- —

0159-297

(3)

Ele View Confi m System Window Hep
éSeIect: Generic signal ~ |44 IF/RF ~ |25 Calibration ~=20verview “4Find Instruments ‘EGraph ]

0159-261

it RFXpress - Generic signal.rfs
File. | View Configure Waveform System

Rygtore Default Setup Ctrl+N
Opengetup... ctrl+0
Open Da

Ctrl+S

Save Setup 4
Save Se as...
Sav/yo/({ata as...

‘ Il%{port from File...
Import from Tektronix Oscilloscope...

Exit

0159-158
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Using the Software

5. Select a file, for example RefSig.mat.

File Import
Set the Data Type to IF/RF Data and - [
click Open. RefSig.mat represents an — ‘
OFDM signal that cannot be directly Myﬁw Miasc
generated using RFXpress. B
NOTE. If you import a .txt file, you are E,Eﬁp

prompted to enter the sampling rate.

My Documents
My Cnmpulev

My Network

Places File name: |Refsig.mat I\; *r{)m
Files of type o
Data Type
O I Data (O QData
@©F7RE Dala]

[[] Resample wavefarm in list

[] Overwrite wavefarm in list

0159-262

6. Select the signal and right-click. Select
Send to AWG > Ch 1.

NOTE. Ensure that the output of the AWG
Interleave channel is connected to Channel

i‘_;‘ RFXpress - Generic signal.rfs

Fle View Configure Waveform Systern  Window Help
WA IF/RF ~

Select: Generic signal - w5 Calbration ~ 52 Overview ‘E’i Find Ins

1 of the oscilloscope. Lacrm st Carriers:  [Singe Carrior 9]
MName  Length Sam.. Formz Jo-arsr
e Mm 3
Show Graph »
Save Data as...

Import from File...

Import from Tekironix Qsciloscope. .. ing | 1/Q Impairmer
Delete

Delete Al ﬂ IZ
Rename...

Apply Calbration. .. ooooM |4

0159-263
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7. Capture the waveform on the
oscilloscope and observe the signal
spectrum using Tektronix Ultra Wideband
Spectral Analysis software. Note that the
frequency response is not flat.

8. From the toolbar in RFXpress, click
Calibration. The calibration wizard
opens.

9. Ensure that the signal type is RF and
click Next.

10. From the table of instruments connected
on the network, select a Tektronix
oscilloscope and click Connect. Note
that the status changes to Connected.
Click Next.

NOTE. You can click Test Connection to test
the status of the instrument.

11. Set the following:
®  Start Frequency to 3.5 GHz.

E End Frequency to 6.5 GHz.

NOTE. The start and end frequencies
correspond to the bandwidth of the imported
OFDM signal.

m  Select the correction file name to
generate the correction file.

®  Select Ch1.
12. Click Next.

RFXpress RFX100 Quick Start User Manual
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' :Pawwer,dBm Power Spec; Sty #:Freg,MHz

My a"'wf )
760 prad I 1
l_,l._"\\,\ikn‘l"l_;‘a'.ﬁr i h«*fﬁl‘ﬂr 'l'u 5

I‘) IL""""'I\NuwWNu

3000 4000 5000 E000 F000
0159-264

Select: Generic signal + |44 IF/RF ~

File View Configure Waveform Sys Window  Help
@5 Calbration ~ 22 Overview "{Flnd Instruments ‘Eﬁraph *f Cornpile ~|

0159-265

System Calibration Wizard (Screen 3)

Enter the setup parameters for calibration. The start frequency and end frequency is
the bandwidth of the signal which will be calibrated. The frequency resolution
indicates the frequency points which will be taken during calibration.

Choose the Channel(s) of AWG which will be connected to Oscilloscope.
Setu
Settings
ling Rate: |20.000000000 |3 Sis Interleave

[] Zeroing
DAC Res (bits)

Ch1 Ch2 -
)8 10

(@) Calibrate the Signal () Calibra

Start Frequency: 3.500000d00 ¢ 500000000 € § Hz

Frequency Resolution: |10.000000 M©|§ Hz — Average

iterations

Select the correction file: |C:\Documents and Settingsiwrao\DesktopiQy

0159-266
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13. Once the calibration is complete, click
Next to display the amplitude and phase
plots. Click Finish to exit the wizard.

14. In the waveform list, select the signal and
right-click. Select Apply Calibration.

15. Select the correction file that was created
during calibration and click Open.

The correction file is applied to the
existing imported signal.

Waveform  System Window  Help

W IFRF ~

{
Fle Wew Configure

o Calbration  ~ 52 Overview

i Select: Generic signal ~

s | Faig Carriers: Single Carrier v
Send to AWG »
Show Graph »

Save Data as...

Import from Fie. ..
Import from Tektronix Osciloscope. ..

| Apply Calbration.”. |

Delete
Delete Al
Rename...

0159-267

Select Correction File @
Lookin: ‘@Samp\as I v‘ 2@ e @y

)
(<

My Recent

Documents
@

Desktop

My Documents

My Computer

My Netwark
Places File name:

[Ch‘\ Correction.rfc

[ric (RFC File) v

Cancel

0159-294

Files of type:
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16. To see the calibrated signal in the AWG,
select the file, right-click, and choose
Send to AWG > Ch 1.

17. Capture the waveform on the
oscilloscope and observe the signal
spectrum using Tektronix Ultra Wideband
Spectral Analysis software. Note that the
frequency response is flat.

RFXpress RFX100 Quick Start User Manual
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ﬁ RFXpress - Generic signal.rfs

Fle ‘iew Configure Waveform  Systern Window  Help

Select: Generic signal - lwIF/RF ~ | @5 Calibration =2 Overview “’&Fimd Instruments

_

Mame | Length Samp.R.. Fc Carriers: Single Carier % | | Mumber | Freque
Send to AWG v ] l ij 1 16
Show Graph »

Save Data as...

Import from File...

Irmport from Tektronix Osciloscope. .. Q Impairments | Diste
Delete

Delete Al 4 =
Rename...

Apply Calbration... 0 n o Hz

v

0159-277

fiPower,dBm Power Sprmlensity HiFreq,MHz

nw.wm-‘q.m\?,ﬁh%-w‘

bty Tl

U
W *"-"‘qﬁ\.r\""M‘*-‘.-*"'mW.

10MHz REW

0159-279
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Using the Software

Characterizing a Low-pass Wideband Filter (DUT)

You can determine the characteristics of a device under test, a low-pass wideband filter in this case, and store these
characteristics in a file. Use this file later as an input to the S-parameter feature.

28

1.

Set up the instruments as shown. The
instruments must be connected over a
LAN.

You will need:
m A Tektronix AWG7122B with

Option 06, running RFXpress
software.

A Tektronix DPO72004 oscilloscope
to capture the signal. Ensure that the
oscilloscope is calibrated.

= Connecting cable.

A low-pass wideband filter (the device
under test)

NOTE. Ensure that the output of the AWG
Interleave channel is connected to Channel 1
of the oscilloscope.

2. Start RFXpress on the AWG7122B with

Option 06.

Select DUT characterization from the
toolbar.

The DUT Characterization wizard opens.
Click Next.

Tektronix AV G Tektronix Osdilloscope

Select: Generic signal - |44 IF/RF -

a o
PEFIRIIFIZIIDSIBS I:I|S\:I
T - )
0159-297
Fle View Configure Waveform System Help

@2DUT Characterization ~ =2 Overview ‘ “& Find Instruments

0159-285

DUT Characterization Wizard (Screen 1)

VWelcome to the DUT Characterization Wizard.

DUT Characterization includes two steps of instrument setup and connections:
1. Calibrating the AWG.

2. Determinig the characteristics of the DUT and storing it in a file, which can he
given as an input to S-Paramter Tab in Generic Signal plug-in.

This wizard will guide you through the setup parameters and connections.

If you have performed step 1 previously and intend to use the same settings of
AWG calibration, you can choose to skip step 1.

However, it is recommended that you perform hath steps to get more accurate

results.
Skip Step 1

o

0159-286
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4. Select an oscilloscope from the list and
click Connect.

NOTE. If you are unable to view a list of
connected instruments, click Refresh List.

5. Click Next.

6. Set the following Setup parameters:

B Sampling Rate to 24 GS/s.

Enable Interleave.
Select Ch1.
DAC Res to 8 bits.

7. Set the other parameters as follows:
= Start Frequency to 10 MHz.
= End Frequency to 11.76 MHz.

Frequency Resolution to 10 MHz.

Average to 1 iteration.

8. Click Next.

RFXpress RFX100 Quick Start User Manual
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DUT Characterization Wizard (Screen 2)

Please choose the oscilloscope to connect to from the list below. This list is
populated based on the instruments listed in the "Instrument Manager" of
TekVISA.

Oscilloscope List
Refresh List 4

Model Status

8

Test Connection

Status: Ready @

<Back MNext> Cancel

0159-287

DUT Characterization Wizard (Screen 3)

Enter the setup parameters for calibration. The Start and End frequency is the
bandwidth of the signal which will be generated from AWG and calibrated. The
frequency resolution indicates the number of frequency points being considered within
the handwidth. The time taken to calibrate will depend upon the frequency resolution

[] Zeroing

Start Frequency:
End Frequency:

Freguency Resolution:

0159-288
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9. Select the oscilloscope channel Ch1 to e
connect the AWG Interleave channel to.
Select the channel(s) of Oscilloscope to which AWG channel(s) are connected.
Tedronix 8NG Takironx Osci
ol o= |5
gacsascssnsresse  |olao

Cscilloscope Channel(s)

AWG Channel(s)
Cht Chlq v
o

Click Next to start calibration. I

Cancel

0159-289

10. Click Next to start AWG calibration.

NOTE. AWG calibration may take up to
10-15 minutes.

11. Once calibration is over, click Next. e e

Setting Oscilloscope..

[llllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

[ 4
<Back Next> Cancel

0159-290

Tektronix Osdilloscope

Tektronix AV G

12. Add the low-pass wideband filter at
channel 1 of the oscilloscope.

i)

PEFIRIIFIZIIDSIBS
T

@
T

0159-298
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13. Specify the output file name. Click Next.

DUT Characterization Wizard (Screen 6) [;l: CaS

NOTE. Characterizing the DUT may take up

Enter the setup paramters for the DUT. By default the DUT center frequency is
to 10-15 minutes.

hased on the bandwidth selected during AWG calibration process.
Select the text file to which the DUT characteristics are exported in S21 format.

DUT Setup
[] Mixer Included in Signal Path

Local Oscillator Frequency: 10 000000000 | a
Lower Side Band Upper Side Band
Select the output file:

“ents and Settingstwrao\Desktop\DUTWLF 6400 bat

[ Browse..

[ <Back ]@Nexﬁ I [ Cancel ]

0159-291

14. Click Next.

DUT Characterization Wizard (Screen 7)

Connectthe DUT in between AWG and scope. Make sure thatthe channel(s) of AWG and
Oscilloscope are the same as in the previous setup of AWG calibration.

Tekironix ANG

Tk Farix Osciloscope

©

-
=
= -

- G our
2223222
2===[228
ol =
wissassssasssass |Daa
= =

Click Next to start geting the characteristics of the DUT.

0|0
an "

dLAL T

0

Cancel

0159-295
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15. Click Next.

The wizard displays phase and amplitude
plots.

16. Click Finish to exit the wizard.

Use the file with the DUT characteristics as
an input to S-parameter function.

32

DUT Characterization Wizard (Screen 8)

Setting Oscilloscope.

[

<Back MNext> Cancel

racterization Wizard (Screen 6)

DUT Characterization is complete.

0159-292

5510

(dB)

ra
ol
o
a

Amplitude
=

s2£.55

-55.10
0.0

Amplitude Plot

5.88
Frequency (GHz)

Phase Plot

Phase (deg)

0.01 5.88 11.
Frequency (GHz)

0159-293
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Creating a UWB Waveform to Test Your Receivers

You can create an ideal waveform and use it to test whether your receivers are operating within the WiMedia specifications.

1. Start RFXpress.

2. From the toolbar, click Select >
UWB-WiMedia.

3. By default, Conformance is selected.

4. From the Select Setup, select WiMedia
Spec Example Packet.

5. The WiMedia Spec Example Packet
settings (according to Annex A of the
WiMedia specification document) are
displayed in the fields in each tab.

6. Confirm the Hopping Pattern for TF
Code 1.

7. Click Compile.

RFXpress RFX100 Quick Start User Manual

—
‘&4 RFXpres:| WiMedia. rfs
Fle View Ty

Qure V\Iaveform Syster  Window Help

Select UWB-WiMedia ~ 22 0verview |“4Find Instrurments | ZGraph # Compile

‘ IS WLICJBABAA

Setup 'O Impalrment ion Addition h | Interference Addition
Mode: ® CU ormance Custol
Packet Groups:
Select setup: |WiMedia Spec Example Facket v [Index ‘Namg Repeat "\
1 Wiledia Packet Grou 1
Add packet groups: |1 41 P E]
Delete
Marker Mapping E]
v
0159-195
Hopping
Band Group: ‘Band Group 1 » ‘

Channel Mumber: §
TF Code:

®yeci

Band group center frequency: (3960 (51 MHz

weo (/T3
=0 (HJINIC T
v [LIHE]EE

—-
Time

Center
Freguencies(MHz)

2167-017

i Select: Generic signal ~ | IF/RF ~

File View Configure Waveform Window Help

“4 Find Instuments X Graph *7 Compile -

OnfOff ﬂ Run

2167018
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Using the Software

8. Add the following graphs in Graph Setup:

B Frequency Domain: Spectrum.

) Folders: Available Graphs:
= |Vs Q: Constellation. Fraquency Domé[il —r
® Time Domain: | & Q. Statistical

FPulse shape

Tirne Domain b

Selected Graphs (select up to 3):

@)
Constellation Spectrum 1&0Q

@=’p ok |[ cancel |[ Help

9. Click OK.

0159-196

10. The graphs are as shown.
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Application Examples: Generic Signal

Simulating a Multi-Path Environment for a Generic Signal

You can simulate multi-path to test your receiver’s response to multi-paths.

1.

Start RFXpress.

From the toolbar, ensure that Select >
Generic signal is selected.

Ensure that the signal type is set to
IFIRF.

Ensure that Single Carrier is selected.
Leave the default values for the carrier.

Click Multi-Path and select Turn on.

Set the following parameters:
= Delay to 4 symbols.
= Amplitude to -1 dB.

B Phase to 30 degrees.
Click Add.

Repeat steps 6 and 7, setting the
following parameters:

= Delay to 10 symbols.
= Amplitude to -5 dB.

E Phase to 60 degrees.

RFXpress RFX100 Quick Start User Manual

Fle View Jlonfigure Wform System  Window Help
Select: Generic signal ~ ‘Uﬁ;‘IF/RF -

3
3
<
3
=

B2 0verview "nith Instruments ‘EGraDh ¥ Compie ~

onjoff n

Number [ Frequency (MHz) [ Ampliuct. | Symbol rate(MHz) | Modulation [ Fiter [
1 10.000000 0.00 1.000000 QPSK

Total carriers: 1 /\/\
Setup| Hopping| Power Ramping | /0 Impairmg/fs | Distortion Addition Multi-Path Interference Addition| Sub-Carier Modulation | S-Parameters

Carriers: Single Carrier v

Raised Cosine

Define Path 7
4“ Number | Delay (sym) | Amplitide (dE) | Phase (deg) | ~
5 1 000 000 000
Delay 400 8] symbols 2 400 100 30.00 ‘

Amplitude:

Phase: ‘gm 0o

v

0159-197

§% RFXpress - Generic signal.rfs

Fie View Configure Waveform System Window Help

Select: Generic signal ~ ‘WIF/RF -

2 Overview ""i Find Instruments ‘Eﬁraph ¥ Compie ~

on/of e

Carriers; single Carrier v | [Number | Frequency (MHz) [ Ampliuct. | Symbol rete(MHz) [ Modulation [ Fitter
[ 10.000000 000 1.000000 GPSK Raised Cosine

| 35 wojaRERN

Total carriers: 1

Setup Hopping | Power Ramping | /0 Impairments | Distortion Addition | Multi-Path Interference Addition| Sub-Carrier Modulation | S-Parameter

Define Path T ‘D - lA — ‘Ph = [ -
& Turn on umber | Delay (sym) | Amplitude idB) ase (deg)
1 0.00 0.00 0.00
Delay: 10.00 5 symbols 2 400 100 30.00
I ¥ 3 10.00 5.00 60.00
Amplitude: |5 0p |$] @B |
Phase 60.00 |4 degrees
v
0159-198
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Application Examples: Generic Signal

9. In Graph Setup, add the following graph:

Time Domain: Pulse shape.

10. Click OK.

11. From the toolbar, click Compile.

12. The pulse shape is as shown.

36

Graph Setup

Faolders: Available Graphs:
Frequency Dome a *u
lws. Q ik
Statistical e

Time Domain bt

Selected Graphs (select up to 3):

Pulse shape

FPulse shape

@):o oK

H Cancel H Help

0159-199

11

Select: Generic signal ~

File View Configure Waveform System Window Help

W IFRF -

=2 Overview "{F\md Instruments | B Graph *¥ Cormpile ~

Pulse Shape

1.000—,

0.124— i
I NN EVSVR

-0.022— —

&850 BBT 825 962 1100

Amplitude

1} 137 275 M2

Points

0159-200

X/
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Application Examples: Generic Signal

Creating a Hopping Waveform to Test Radio Signal Identification and Detection

Systems

A radio signal identification and detection receiver is assigned to gather information about all transmissions in the radio
band. The specific tasks of a receiver include the ability to detect and analyze the received transmission, estimate frequency
and modulation type, extract intelligence (information), and locate the source. This example addresses the challenges in
generating a wide range of real-world signals and hopping signals required to test these receivers.

1. Start RFXpress.

2. From the toolbar, click Select > Generic
signal.

3. Ensure that the signal type is set to
IFIRF.

4. Select Carrier to Multi-Carrier.

5. Select the carrier in the table and click
Delete.

6. In Add carriers, enter 6 and click Add.

7. Select the carriers one after another,
starting with the first carrier.

8. Enter the values for each carrier as in
Table 1. (See page 39.)

RFXpress RFX100 Quick Start User Manual

= 0verview | “4Find Instruments | EGraph ¥ Comple ~

onjoff n RN

Number [ Frequency (MHz) [Ampltud.. [ Symbol rate(MHz) [ Modulation [ Fiter

[Alpha/BT [ stete |
N

= 75.000000 0.00 1.000000 OPSK PRaised Cosine 0.35 ol
85.000000 000 1.000000 QPSK Raised Cosine  0.35 ON
95.000000 0.00 1.000000 OPSK PRaised Cosine 035 ON
105.000000 000 1.000000 QPSK Paised Cosine 035 ON

Total carriers: 6

§¥RFXpress - Generic signal.fs
Fle View Configre ‘Waveform System Window Help

0159-201

¥ Modulation

Modulation: BPSK Coding

) Fitter Window

Filter |Raised cosine v/
AlphafET: [0:35 &5
Comvoluion engh: [ & cymbols

Amplitude:
0.0

Esdm: Generic signal | {4 IFRF ~ % overview | “4 Find Instruments | X Graph ¥ Compile +  Onjoff. n Run
i
§ Cartiers Mult Carrier | [Number | Frequency MHz) | Ampitude (. | Symbolrate(MHz) | Modulation [ Fiter
] — 4 432000000 10.00 1.000000 0AM 64 Gaussian(Dirac D
3 x
Add carriers:
g L 5 131,000000 1.00 5000000 PI/4 OPSK Riised Cosine
— 6 673000000 050 0500000 BPSK Raised Cosine
Total carriers: 6
Setup Hopping | Power Ramping | 13 Impaiments | Di MukiPath Sub-Carier Moduation | 5-Parameters
Basedata  |PRBS | [e v
v] Selected Carrier
Frequency. 673.000000 M |3+ 050 |&] dBm

|& degrees
None v
00.000 k S He
one v

0159-340
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38

10.

1.

12.

13.

14.

15.

16.

Select the sixth carrier and click Set
Anchor.

Click the Hopping tab and select Turn
on.

Ensure that the Hop Frequency Pattern
is set to Custom Table and Enter values
as is set to Frequency Offset.

Set the Hop Time Method to Symbol
Index, each Hop.

Update the values as shown in Table 2
for each carrier: (See page 40.)

From the toolbar, click Compile >
Compile Settings.

Disable Automatic and set Waveform
length to 384 symbols.

Click Compile.

f_’i' RFXpress - Generic signz

Fle View Configure WA Systemn  Window  Help

W IFRAN |

i Select: Generic signal - = Overview ":'(Find Instruments ‘EGraph ¥ Comple

\
Multi Carrier b \\Number |Frequency(MHz) |Amp\itud... |Symbo| rate(hMHz) |Modula(inn
El 43Z.000000 1000 1.000000 QAM B4
5 131.000000 1.00 5.000000 P14 OPSK
B £73.000000 0.50 2.000000 BPSK

=
§ Carriers:
E]

Add carriers: |1 3
(IO

Total Rgrriers: 6

Setup Hopping | Power Ramping | I/Q Impairments | Distortion Addition’ Multi-Path | Interference Addition| Sub-Cf

Define Hopping

Hop Frequency Enter values as

Pattern Custom Tahle (O Absolute Frequency (MHz)

L4

Minimum Freguency 9) Frequency Offset (+- MHz)

:’

[«

Maximum Frequency: Hop Time

Method: | Symbol Index, each hop

[1ooooooon |

1<)

Channel Spacing (Hz):

PRES:
~
@ Hop Start Symbaol Frequency Offset (+/~ MHz) IFBES i
\. 1 -25.000000 0.00
128 0.000000 0.00
Add
256 -50.000000 0.00
Delete

0159-301

Fie View Configre Waveform System Window Help
Select: Generic signal ~ |44 IF/RF ~
=l

B20verview | “QFind Instruments | & Graph [ Compie +|

-,___, \Compile Settings...

0159-204

Compile Settings @

Waveform length 384 L }Symhnls Automatic

Signal Format

@FRF  Ola

RF waveform name: |Waveform1 ‘

Sampling Rate bi

Automatic

Oversampling [3‘

Compile Button Preferences
Compiles and sends to!
Compiles only

Normalization

Mode: | Auto he Division factor. | vl

D

Compile [ oK

Adjust for wrap-around
Overwrite waveform in RFXpress list

Olinvert  [] Q Invert

][ Cancel H Help ]

0159-303
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17. From the waveform list, select an IF/RF
waveform. Right-click and select Show
Graph > Spectrogram.

18. The spectrogram is as shown.

Table 1: Carrier parameters

Application Examples: Generic Signal

&\ RFXpress - Generic signal.rfs
Fle View Configure Waveform System Window Help
WAIFRF - (a8 Calbration B2 Overview J’iFind Instruments ‘EGraph # Cormple ~

Select: Generic signal ~

Name | Length Sam.. Carriers: ‘Mum Eamar b ‘ Number ’ Frequency (MHz) |Ampliludw SymF
Wavef.., 775k  4.04 Add carriers: |1 ]ﬁ 4 432.000000 10.00
Wave 775k [W] 5 131.000000 1.00 £
et ) Il 673000000 050
| Send to AWG
Show Graph > Frequency Spectrum
Save Data as... Time domain
Irmport from File... ?ﬁ?}'ogram
Forotrom 1 ekronix Osciloscope...
Cielee Graph Setup...
Delete Al Update i
Re
el MNalata 1
0159304
Spectrogram ‘Y

192.00

L0 TE
e

\

081 101
Frequency (GHz)

Setirame size.

Color Palette:

e

-176 dB

0159-305

Carrier
Signal frequency Amplitude Symbol rate
number (MHz) (dBm) Modulation (MHz) Filter Window
1 31 -6 QPSK 0.5 RC Blackman
2 79 0 8-PSK 2 Root Raised Hamming
Cosine
3 237 4 FM 30 KHz - None
432 10 64-QAM 1 Gaussian Hamming
(Dirac Delta)
131 1 Pi 1/4 QPSK 5 RC Blackman
673 05 BPSK 2 RC None

RFXpress RFX100 Quick Start User Manual
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Application Examples: Generic Signal

Table 2: Hopping parameters

Relative amplitude Frequency offset

Signal number Start symbol End symbol (dB) (MHz)
1 1 127 0 -25

2 128 255 0 0

3 256 384 0 -50

S-Parameter Emulation of a High Pass Filter

This example emulates the high pass filter on multitones from 50 MHz to 9.95 GHz and applies the high-pass filter
S-parameter characteristics on a calibrated multitone signal. To calibrate a signal, see the calibration procedure. (See
page 16, Calibrating a Generic Signal.)

40

1. Start RFXpress.

2. From the toolbar, click Select > Generic

signal.

3. Ensure that the signal type is set to

IFIRF.

4. Set Carriers to Multi Carrier.

5. Select the carrier and click Delete.

; S

Fle View Cofffigure Wa rm Systern  Window  Help

elect: Generic signal - |44 IF/RF '/"E'Ql{T Characterization - &2 Overview |“4Find Instruments ‘EGraph oAl

| 3517 WIOIABAA

{4)
Carriers: Mult Carie 1 | Frequency (MH2) [ Ampliud. [ Symbol rate(MHz) | Modulation |

Add carriers: (1995 [ Add B 50.000000 0.00 - No Mod
I:’“ 2 100.000000 0.00 - No Mod

3 150.000000 0.00 - No Mod

Set Anchor 4 200.000000 0.00 - No Mod

Total carriers: 193

Setup | Hopping | Power Ramping| /0 Impairments | Distortion Addition| Muli-Path | Interference Addition| Sub-Carrier Modulat
Amplitude 3 dBm

Base data:

) Multi Carrier

() Center (@) Range
Center § Hz Base 50.000000 M & Hz
frequency, - frequency: -
Bandwidth | BL Carrier [soooooom |8 He

" = o spacing: o

Phase shift ‘D 0 ’i [[] Random

+ | Modulation

Modulation: Nn Mod v Coding:

FSK peak ‘ )3- degrees Symhbol rate l:l: Hz

deviation: — -

0159-268
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Application Examples: Generic Signal

6. In Add carriers, type 199 and press [ it - G Szl
Enter Fle View Configure Waveform System Window Help

{ select: Gepaig signdl ~ lwlF/RF - | €EDUT Characterization - #20verview | " Find Instrumentts ‘EGraph #

7. Click Range.

z 6 )

§ Carri_ Multi Carrier |+ | | Number | Frequency (MHz) |Ampmud | Symbol rate(MHz) | Modulation

= Add carriers: @: == 50.000000 0.00 - No Mod

- = 2 100.000000 0.00 = No Mod

A 9 - Ll 3 150.000000 0.00 - No Mod
A p 4 200.000000 0.00 - No Mod

Total carriers

Setup | Hopping | Power Ramping | /0 Impairments | Distortion Adslitiqn| Multi-Peth | Interference Addition| Sub-Carrier Modulat

o Amplitude: 5{ dBm

Base data:

\%) Multi Carrier

(O Center B ) Range B
Center |:|3 Hz Base 50.000000 M Qyy
frequency. - frequency:

Bandwidth: o Hz Carrier 50000000 M @F
" T spacing:
Phase shift: ‘U 0 \2 [[] Random
‘ZJ Modulation
Modulation: Mo Mod v Coding:
FSK peak 4] degrees Symhal rate & Hz

deviation:

0159-269

8. Set the following:
® Base frequency to 50 M.

m  Carrier spacing to 50 M.

9. Click Add.
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Application Examples: Generic Signal

10. From the toolbar, click Compile
Settings.

11. Select the correction file (created during
calibration), and click Compile.

To create the correction file, refer to the
calibration procedure. (See page 16,
Calibrating a Generic Signal.).

12. Capture the waveform in the
oscilloscope. The signal spectrum
is observed using Tektronix Ultra
Wideband Spectral Analysis software.

13. Click the S-Parameters tab and select
Turn On.

14. Browse the Touchstone file to emulate.
This example uses a .s2p file for a
high-pass filter with a cut-off of 5.5 GHz.

15. Select Full Bandwidth.

16. From the toolbar, click Compile.

Compile Settings

Waveform length: |1.000000 M samples v | [ Automatic

Compile Button Preferences
& Compiles and sendsto: | Ch1 v
O Compiles anly

Signal Format
@IFRF Ola
RF waveform name: Maveform?

Sampling Rate
Automatic

Oversampling

Correction Files
When compiling, apply correction files to these channels

ch1 [Jchz
Select Correction File: ents and Settings\DesktopiTast rie|

Normalization

Mode: | Auto v Division factor:

Adjust for wrap-around
Overwtite waveform in RFXpress list

O iinvert [ @ Invert

QK ][ Cancel ][ Help ]

NOTE. In the message box, click Continue
fo proceed.
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0159-271

§% RFXpress - Generic signal.rfs
Ble View Configre Waveform System Window Hep
§se|ect: Generic signal ~ | 4 IF/RF ~ | @5DUT Characterization ~ B2Overview |"&Find Instruments | ZGraph #* Comple -

/@ [mE]

onjoft g

=
§ Carriers: Multi Carrier v [ Number | Frequency (MHz) [ Amplitud.. | Symbol rate(MHz) [ Modulation [ Fiter [Atphe/eT | state [A
Add carrers: (198 ]3] [ Ada ] B! 50000000 000 - NoMod - - ON
= (nssia) 2 100000000 000 - NoMod - - ON
Al 3 150.000000 000 - No Mod - - ON
Set Anchor 4 200000000 000 - NoMod - - oN ¥

Total carriers: 139

Setup| Hopping Power Ramping| 1/ Impaiments | Distortion Addition| Multi-Path | Interference Addition| Sub-Carrier Modulation | S-Parameters
v) s-Parameters
urn On
Select the mode. ing v [] Apply Inversion
Filter Bandwidth,
OAuto  Full Bandwidth D Manual ¢ Hz

Read from file: C\Sparamaters Files\filters\HighPassFilter S2P Browse.

0159272
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Application Examples: Generic Signal

17. Observe the signal spectrum using
Tektronix Ultra Wideband Spectral
Analysis software.

0159-273

18. To verify the spectrum and the Teronix A G
S-parameter, connect a high-pass filter
(DUT) as shown.
i
PEFIRIIFIZIIDSIBS
T
0159-297
19. Click the S-Parameters tab and select [
. Fle View Configre Waveform System Window Hep
Turn On (to turn lt Off) ! Select: Generic signal + | {4 IF/RF - B20verview |"{Fnd Instruments | D Graph ¥ Compie L)ﬂ/OW- Run
=
% Carriers: Multi Carrier % | Number | Frequency (MHz) | Amplitud_ | Symbol rate(MHz) | Modulation Filter Alpha/B*T | State | A
U Add carriers: [19018 [Agg ) B 50,000000 0.00 1000000 OPSK Raised Cosine 0 ON
; bt (D w 100.000000 0.00 1.000000 QPSK Raised Cosine 035 ON
ot 3 150.000000 000 1.000000 QPSK Raised Cosine 035 ON
|__Set Anchor J 4 200.000000 0.00 1.000000 OPSK Raised Cosine. 035 ON ¥
Total cariers: 199
Setup| Hopping| Power Ramping | /O Impairments  Distortion Addition| Mult-Path | Interference Addition| Sub-Carrier Modulation | S-Parameters(C=—={
v)s-Parameters
elect the mode Apply I d
Auto Full Bandwidtt Manual ¢ Hz
0159-296

20. From the toolbar, click Compile. 20

Ele View Configure Waveform Systern Window Help

Select: Generic signal ~ |44 IF/RF ~ | @5DUT Characterization ~&20verview |“QFind Instruments | &Graph #¥ Compile ~

0159-274

21. Observe the signal spectrum using
Tektronix Ultra Wideband Spectral
Analysis software.

0159-275
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Application Examples: UWB-WiMedia

Characterize Receiver Design for Receiver Verification and Stress Test

You can generate a signal and use it to test your receiver at conditions just outside the boundary values specified by the
WiMedia standard.

1. Start RFXpress.

2. From the toolbar, click Select >
UWB-WiMedia.
3. Set the signal type to IF/RF.
| elect; UWB-Wivieda ~ |4 1F/RF - 4 erview | "4 Find Instruments | Graph ¥ Compile - On/off- RUn
= || setup| 1Q Impairments | Distortion AdditiqadAuTFaT .
4. Select Custom. B e O catmnee © oo 5
E ( droups: PPDUs in Grc
5. From the Select Setup, select WiMedia i =R o T — U e e
Spec Example Packet Add packetgroups: |1 |§ Add E Add
' [+]
6. The default values for the selected setup %) seecteaPacketGraup | —
. Repeat this group: |1 |4 times Number of packets in group: Band Group: |Band Group 1 v
and paCket are Shown graphlca”y Group start delay: |0 |& symbols  Spacing between packets: |6 [¢] | Symbois v F Code: [User Defined v\

0159-245

7. For the selected packet group, set TF
Code to User Defined.
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8.

To define a hopping pattern: In each
column, click the frequency that you
want to use. Set the hopping pattern to:
323323.

Assign a TFC number for the pattern that
you defined and click OK.

Adding Interference

1.

Click Interference Addition.

In the Gated Noise group, select Turn
on.

Click Packets.
Click PLCP Header and set it to —10.0.

From the toolbar, click Compile.

RFXpress RFX100 Quick Start User Manual
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Hopping Pattern

To editthe hopping papé

Center
Frequencies(MHz)

—
Time
Agsign TFC number for user-defined pattern : s

][ Cancel ][ Help ]

0159-205

§% RFXpress - UWB-WiMedia.rfs
Fle View Configure Waveform System Window Ha

Eselect: UWB-WiMedia ~ | {4 IF/RF ~ E2Overview [ & Find Instruments ‘J_T]Graph ¥ C onft

o
Setup | I/Q Impairments | Distortion Addition | Multi-Path Irnerferewuemd‘niun 2

=
2
kS
S" ~] signal Addition v) Gated Noise
E [] Turn ) Packets Turn on
3 lFires [] Preamble: (SN) || a8
@:/E PLCP Header: (S/N) |-10.00(|%| o8
Software Hardware [[] Payload: (S/N) ,"‘ dB
0159206

Fie View Configue Waveform System Window Help @

i Select: UWB-WiMedia - 44 IF/RF ~ = Overview | “4Find Instruments | & Graph ¥ Cormple -
H | |

0159-207
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Application Examples: UWB-WiMedia

6. In the Waveform List, select the IF/RF
waveform and right-click. Select Show
Graph > Time domain.

7. Observe the noise in the header. The
noise of 10 dB is greater than the signal.

&% RFXpress - UWB-WiMedia.rfs

Ele View Configure
| Select: UWB-Wiviedia -

18I ULIojaARAA

Amplitude

Waveform List

1.057:
0.790:
0.524;

{4 IFRF -

Waveform  Systemn  Window Help

22 Overview | “&Find Instruments ‘ R Gre

Ballal Addition | Multi-Path | Interference Addition

MName  Length Sam.. Form

Wavef.. 405k  24.00.. I v] Gated Noise

Wavef.. 405k  24.00.. Q [ Turnon @ Packets

Preamble: (SMN) |

Show Graph > ] Spectrum
Save Data as... Time domain 6
Import from File... SpeeegE
Import from Tektronix Osciloscope. ..
Delete IS SIS
Delete Al 3 through ]
Rename...

T TTTITT] TITTT Fin
Lobdd b LLLLILLLL]

100000

Points  [351527
Amplitude ‘ ‘ dB

Cursor 2
Points
Amplitude

0159-208

| Click and drag in
graph o selecta
Z00m area.

200000 250000

Delta ( Cursor 1-2)
933993 Points
dB Amplitude dB

2167050

Using Calibration to Increase the Flatness of a UWB Signal Path to the DUT

The calibration feature allows you to generate correction files that you can use during compilation to predistort the signal,

thereby increasing the flatness of the signal.

1. Set up the instruments as shown. The
instruments must be connected over a
LAN.

You will need:

B A Tektronix AWG7122B with Option
06, running RFXpress software.

B A Tektronix DPO70804 oscilloscope
to capture the signal. Ensure that the
oscilloscope is calibrated.

= Connecting cable.

NOTE. Ensure that the output of the AWG
Interleave channel is connected to Channel
1 of the oscilloscope.

46

Tektronix AV G

i)

Tektronix Osdilloscope

0159-297
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2. Start RFXpress.

3. From the toolbar, click Select >
UWB-WiMedia.

4. From the toolbar, click Calibration.

5. The Calibration window displays a table
of instruments connected on the network.
Select the DPO70804 oscilloscope and
click Connect. Note that the status
changes to Connected.

NOTE. You can click Test Connection to test
the status of the instrument.

6. Set the signal type to RF.

7. Set the Sampling rate to
19.996576 GSs.

8. Select InterLeave.

9. Set the Average to 10.
10. Set the Band group to 2.
11. Select Bands: 1, 2, and 3.

12. Set While compiling, apply correction
files to to Ch1.

13. Set the Amplitude for Ch 1 t0 0.5 Vpp.

14. Set the path for Select the correction
file.

15. Click Calibrate to create the correction
file (.rfc). The calibration status is
continually updated.

16. Confirm that the correction file that was
just generated is selected.

RFXpress RFX100 Quick Start User Manual
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&% RFXpress - UWB-WiMedia.rfs
Ele Wew Configure Waveform System Wndow Help
éSeIect: UWB—}I_\I\Med\a - \q;&geIF/RF - gcﬂa(rjamn S0verview “§Fnd Instuments | & Graph #% Compile ~

2167042

Calibration

Instrument Setup

Signal format etup selection

Connect

Test Connection

Connected

Name

todel Status
TEKTRONIX,DPOT254 thernet test
TEKTRONE DPOT0804 Ethernet

TEKTROMKDOPO70804 | Connected
>

< (8) (o) =

Calibration Setup \/%

Sarmpling ratE/\_liasazmnnnn GlS sis  Average 10 |2 iterations

¥ InterLeave [ Zeroing ? : > Generatar center freq; |5 ©4000000 & & He

Band group [BandGroup 2 Band group center freg [ Hz
Calibration reminder: | jayer = Sideband z I
While compiling, apply correction files to Bands M1 M2 M3

M ch1
ch1i Chz

Amplitude.  [0.500 [$]vin  Offser | J$ v

Select the correction file

C:\Corrections\Chicorrections_19 958Ghz rfc ‘ [ Brawse .. ]
Click "Calibrate” to create news correction file
Status: Reacy Ok |[ Cancel |[ Apply | Help |

2167-043

Calibration W|
Instrument Setup

Signal format Setup selection
Model Status CaonnectionType  Name A Connect

TEKTROMNIX DPO7254 Ethernet test

TEKTROMNE DPO70804 Ethemnet
Caonnected Ethernet
Connected

>

Calibration Setup

Sampling rate: l Sis Average 3 iterations
InterLeave [ Zeraing Generator center freg |:|3- Hr

Band group: Band group center freq l:lc Hz
Calibration reminder. Sidehand:

WWhile compiling, apply correction files to Bands 1 2 3
Ch i@
Ch1 Ch2

o
E
@
@
2>
<

Amplitude:

Select the correction file

CiCorrectionsiChcorrections_18.958Ghz rfc o /1_5\ Browse .. I
{ \
Click "Calibrate” to create news correction file 1 6 \.
Status: Ready [ OK ] [ Cancel ]| Anply | [ Help ]
2167044
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17. Set Band Group to Band Group 2.

18. From the toolbar, click Compile >
Compile Settings.

19. Ensure that the correction file created
during calibration is applied to Ch1.

NOTE. Oversampling is calculated
automatically to achieve a sampling rate of
19.996576 GS/s.

20. Click Compile.

48

&% RFXpress - UWB-WiMedia.rfs

Fle View Configue Waveform System  Window Help
Wi -

ESeIect: UWB-WiMedia - B Overview |'E'{F\nd Instruments ‘EGraph ¥ Complle ~

Setup 1/Q Impairments | Distortion Addition | Multi-Path | Interference Addition
Mode: (@ Conformance () Custom
Packet Groups:

‘ 51 LLIOIZABAA

Select setup: ‘W\MEdia Spec Example Packet V‘ Indlex |Name Repeat ‘:

5] 1 Witedia Packet Grou 1
Add packet groups i’ Add :

ol
o
.

Selected Packet Group

A
-

Repeat this group: ‘1 l_ times Mumber of packets in graup: ‘W & Pa:

Spacing between packets: ‘ \:‘

Tane Nulling...

Group start delay: ‘D E symhbols

Group end delay: |6 B symbols

Packet Details Hopping
MAC header: ‘WiMed\a Spec Example v ‘ Band Group: Band Group 2
| TF Code TFC1
2167045

#% RFXpress - UWB-WiMedia.rfs
File View Configure Waveform System Window Help
= Overview “4Find Instruments ZGraph ¥ Compile -|

O/t s

Compile Settings...

i Select: UWB-WiMedia - 44 IF/RF - |

| Setup | 1 Impairments | Distortion Addition | Interference Addition

2167-046

Compile Settings @
Waveform length: Automatic

Compile Button Preferences
& Compiles and sendsto: | Ch1 v‘
O Compiles only

Signal Format
@IFRF  O1a

RF waveform name: Aaveform1
Sampling Rate
Automatic

Oversampling

Correction Files
When compiling, apply correction files to these channels
ch1 [Jchz

1 9 ormalization

Maode: |Auto v

Division factor: ]

[] Adjust for wrap-around

Overwrite waveform in RFXpress list

Ciinvert [ @ Invert @

compile] [ ok | [ cancel |[ Help |

0159-334
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Application Examples: UWB-WiMedia

Introducing Real-World Impairments in a UWB Signal

You can introduce real-world impairments in a UWB signal to test your receiver in a simulated real-world environment.

1. Start RFXpress.

2. From the toolbar, click Select >
UWB-WiMedia.

3. Ensure that the signal type is set to
IF/IRF.

4. Ensure that the Mode is Conformance
and the Selected setup is WiMedia
Spec Example Packet. Leave the default
values for the selected setup.

5. Click Interference Addition.

6. In the Real World Signal Interference
group box, click Turn on.

7. Click Add WiFi signal (MIMO).

8. Set the following parameters:
= Frequency to 2.4 GHz (default).
®  Amplitude to 30 dB.

RFXpress RFX100 Quick Start User Manual

=S overview | “&Find Instruments ‘EGraph #¥ Cormpile ~

Setup | I/Q Impairments | Distortion Addition | Multi-Path | Interference Addition
) Conformance () Custom
Packet Groups:

iMedia Spec Example Packet v ‘ Index | Name Repeat | A

1 WiMedia Packet Grou 1
Add packet groups: |1 14 i

o
.

B

0159-209

RFXpress - UWB-WiMedia.rfs

Fle View Configure Waveform Systern  Window Help
ESelect: UWB-WiMedia ~ | 44 IF/RF =| =2 Overview “”{Find Instruments ‘Z'-]Graph EAAS

g Setup | I/Q Impairments | Distortion Addition | Multi-Path Imgnemnmmdninr@
§ v) signal Addition = v) Gated Noise
& [F]Turnion Packets
e il Preamble: (S/N) |4
PLCP Header: (S/N) 19
Software () Hardware Payload: (S/N) [
Waveform |: ‘ ‘ Symnbols
Waveform Q [$] through E (s
~| offset +] sinusoidal Interference
[] Turnon
— S —
Frequency: 2 Hz C/l [+
Offset from |
Carrier: [vl

+) Real World Signal Interference e %
Frequency (Hz) Amplitude (dB) Turn on
7 Add WiMax signal

Add WiFi signal (MIMO)  [2.400000000G ©| ¢ 0.00] B

[«

>

[[] Add WiFi signal (802.11a) i:—

<>

0159210
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Application Examples: UWB-WiMedia

9. In Graph Setup, add the following graph:

Frequency Domain: Spectrum

10. Click OK.

11. From the toolbar, click Compile.

12. The spectrum is as shown.

50

Graph Setup

Folders:

lws. Q
Statistical

Freguency Dom s

Time Domain b

Selected Graphs (select up to 3):

.‘—L_‘\
Spectrum

Awailable Graphs:

Spectrum

@% ok || cancel |[ Hep |

0159-211

1"

File View Configure Waveform System Window Help

i Select: UWB-WiMedia - | {4/ IF/RF |

2 Overview | “4Find Instruments | & Graph ¥ Cormpie ~

RFIF Spectrum

Amplitude (d8)

Cursor 1

Frequency |[

Amplitude

0159-212

Zoam In

Zaom Out

11968448 23936895 359005343 47873791  5984.2238 71810686  B377.9134  9574.7482

Frequency (MHz)

Cursor2 Delta (Gursor 1-2)
4/Hz Frequency [0.800046592G|§ Hz  Frequency % Hz  FFTpoints
dB  Amplitude dB  Amplitude 4B Average  [1
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Application Examples: Radar

Application Examples: Radar

Generating an LFM Waveform with Coherent Carrier for Pulse Compression

Radar

Use the Radar plug-in to generate an LFM waveform with coherent carrier for pulse compression radar.

1. Start RFXpress.
2. From the toolbar, click Select > Radar.

3. Click the Carrier tab.

>

Keep the following defaults:

B Carrier Magnitude (Peak) to 0 dBm.

®  Carrier Frequency to 100 MHz.

®  Coherent Carrier is selected.

RFXpress RFX100 Quick Start User Manual

ig—i RFXpreseladar. rfs
File View / Configure Waveform  System  Window

ESeIect: Radar - [44E IF/RF - == Overview ’
§ Carrier Pulse | Q) Impairments | Interference Addition
=
(17
Carrier Magnitude (Peak): ‘D.DEID Q E dBm
&
Carrier Freguency: ’1DD.DDDEIDD Ma |\ Hz
Coherent Carrier & 4

0159-213

51



Application Examples: Radar

5. Select the Pulse tab and select the
Pulse Envelope tab.

6. Set the following:

B Pulse Shape to Rectangular
(default).

B Start Time to 0 ps (default).
= Pulse Width to 10 ys at 100%.
®m  Off Time to 198 ps.

NOTE. The PRF and PRI values are
calculated and automatically updated based
on the parameters that you just set. In this
case, the PRF is 4.807 KHz and the PRI (in
the table) is 0.2080 ms.

= Amplitude Relative to Carrier to
0 dB (default).

u Offset from Carrier Frequency to
0 Hz (default).

H Repeat to 1 (default).
7. Click the Modulation tab.

8. Set the following:

m  Select Modulation to Linear
Frequency Modulation.

= Sweep Range to 10 MHz.

B Frequency Sweep to Low to High.

9. From the toolbar, click Compile
Settings.

52

§% RFXpress - Radar. rfs

Fie View Corfigure Waveform —Sugem Window Hebp
: Select: Radar ~ | Y IF/RF - 5 \=2 Overview | "4 Find Instruments | Graph ¥ Comple ~ On/cff! Run

Z || Carrier |Pulse| 1/Q Impairments e Addition

§ Pulse Train Selected Pulse
; [Puise v| [index e Repeat | PRI(ms) | Duration (ms) 1~ | ((Delete ] | o

el & 1 fuise 1 02080 D21 =

Add

Add Pulse
Groups v
Pulse Envelope | Staggered PRI | Modulation | Hopping | Pulse Impairments | Muli-Path | Antenna

Pulse Shape Rectangular

StartTime (To):  (0p Ampliude Relative to Carrier: (000

Rise Time (Tr Offset from Carrier Frequency: [0
Pulse Width (Ton): 10000000 u Repeat [
Fall Time (Tf):

Off Time (Toff) 198000000 u

PRF 4807692 Kz

0159-214

&% RFXpress - Radar.rfs

File ‘iew Corfigure Waveform  Systemn  Window  Help

§Select: Radar ~ |44 IF/RF ~ =2 Overview "D{Find Instruments ‘E(
§ Carrier |Pulse I/Q Impairments | Interference Addition

4

g'- Pulse Train

i fF'ulse ~ Index  Type Repeat  PRI{ms) Duration (ms) #
= b [

i & 1 Pulse 1 0.2080 0.21

Add

Add Pulse
Groups... v

Pulse Envelope | Staggered PRI | Modulation  Hopping | Pulse Impairments | Multi-

Select Modulation:

Sweep Range: 10.000000 M e

Frequency Sweep: kLDW to High bl

0159215

File View Configure Waveform System Window Help
éSeIect: Radar ~ |44 IFRF ~ =2 Overview ‘jiFind Instruments | & Graph |¥

Compile Setfings...
0159216

g—”Carrier Pulse| l/Q Impairments | Interference Addition
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10. Ensure the following:
m Signal Format is IF/RF.
= Automatic is selected.

11. Click Compile.

12. The compiled pulse is displayed in the
Waveform List. In the Waveform List,
select the | signal and right-click. Select
Show Graph > Time domain to display
the graph of the pulse.

13. Click Zoom In and select an area to
zoom.

RFXpress RFX100 Quick Start User Manual

Compile Settings

Signal Format @
@

FPulse name:

Waveform

Sampling Rate
] Automatic

Oversampling

Compile Button Preferences
Compiles and sends to:
Compiles only
Owerwrite wavefarm in RFXpress list

1 invert [ @ Invert

Application Examples: Radar

X

Campile [

] [ Cancel H Help ]

'%%"RFXpress - Radar.rfs

Fle View Configure Waveform System Window Help

0159-331

ESeIect: Radar ~ |44 IF/RF ~ =2 Overview ‘;&Flnd Instruments |ZGraph #¥ Corr
=] Waveform List Baad erference Addition
g Name  Length Sam.. Form !
3
= | | Wavef. J[131k tion (ms) ~| [ Delete ]
| | wavef. [l 131k | g Show Graph »
Save Data as... Time domain \
Lo e,
1 2 Import from Tektronix Osciloscope. ..
Delete e
Delete Al e 2 Ak Bhoo
Rename...

0159-217

Waveform1_1_I
E T R
H |IIIIIIIIIIIIIIIIIIIIIIIII-I1IIIIIIIIIIIIIIIIIIIMII___I
2 T 0 ) A
lumlmlllllumliqlmlllllmmmw -
2000 40000 6000 8000 10000 12000
4 >
Points
Cursor 1 Cursor 2 Delta(Cursor1-2)
Points @ Points 131007 Points
Amplitude Amplitude [ Amplitude
0153-0%
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Application Examples: Radar

Generating a Hopping Radar Waveform: Creating a Pulse-to-Pulse Frequency
Hopping Signal

Pulse-to-pulse hopping radar signals are also known as frequency agile waveforms. Pulse-to-pulse hopping is used in
electronic counter measures by rapidly switching the frequency of the transmitted energy and receiving only that frequency
during the receiving time window.

1. Start RFXpress.

2. From the toolbar, click Select > Radar.

%7‘1‘ RFXpre“ - Radar.rfs

3. Inthe Carrier tab, ensure that Coherent Fle Wil /Configure Systern  Window
Carrier is selected (default). | .
bAF IF/RF ~

= Overview ‘ .

! Select: Radar ~

4. Set the following:
Carrier Pulse | V0 Impairments | Interference Ad

dBm
JQ

arrier Frequency: ’200 000000 v- Hz

B Carrier Magnitude (Peak) to
2.5 dBm.

Carrier Magnitude (Peak):

18 WwaokAsan[

B Carrier Frequency to 200 MHz.
3

AR,

» .
Coherent Carrier

0159219
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5. Select the Pulse tab and select the
Pulse Envelope tab.

6. Set the following:
= Pulse Shape to Raised Cosine.
m  Start Time to 0 ps (default).
m Rise Time to 0.1 us at 20-80%.
B Pulse Width to 15 ps at 50%.
= Fall Time to 0.1 ps at 20-80%.

= Off Time to 30 ps.

NOTE. The PRF and PRI values are
calculated and automatically updated based
on the parameters that you just set. In this
case, the PRF is 22.102 KHz and the PRI (in
the table) is 0.0452 ms.

®  Amplitude Relative to Carrier to
0 dB (default).

= Offset from Carrier Frequency to
0 Hz (default).

B Repeat to 6.

7. Click the Modulation tab and set Select
Modulation to No Modulation.

RFXpress RFX100 Quick Start User Manual

§ rF
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Application Examples: Radar

Xpress - Radar.rfs

Selected Pulse:

Pulse v/ [index e Repeat  PRI(ms)  Duration (ms) a| [(Delete ] | oo
o & Puise 8 00452 027 P~ .
A4

Add Pulse
Groups. 3

Tr+Ton+Tf=1524us

Fi

Select: Radar ~

Pulse Envelope | Staggered PRI | Modulation | Hopping | Pulse Impairments | Multi-Path | Anterna

Pulse Shape [Raised Cosine
Start Time (To): 0p ' Amplitude Relative to Carrier: (0.0
Rise Time (Tr) 100.000 n ] s 4 /n v v Offset from Carrier Frequency: \n

Pulse Width (Ton): |15.000000 u 5w v v Repeat

Fall Time (Tf) 100000 n

Off Time (Toff) 30.000005 u

PRF: 22.102326 KHz
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RFXpress - Radar.rfs

le  View Configure Systern  Window Help

5 IF/RF ~ == Overview “"iﬁnd Instruments ‘E](

18 WIOIRAR AN,

Carrier |Pulse /Q Impairments | Interference Addition
Pulse Train
»F‘ulse ~ | | Index | Type Repeat | PRI {ms) Duration (ms) #
e & 1 Pulse B 00452 027

Add Pulse
Groups...

Pulse Envelope | Staggered PRI

Modulation | Hopp

Pulse Impairments | Multi

Select Modulation:

0159-221

55



Application Examples: Radar

8. Click the Hopping tab and select Turn @ RFXpress - Radar. rfs
on. Fle View Configure Systern  Window  Help

ESeIect: Radar ~ |44 IF/RF ~ =2 Overview ""{Flmd Instruments ‘EGraph ¥t Comple -~ ©my
9- In the tab|e| CIICk Add to add rOws. g Carrier Pulse I/Q Impairments | Interference Addition

& Pulse Train Selected Puls
NOTE' You CannOt add more rows than the % ‘F’u(se v | | Index Type Repeat | PRI(ms) Duration (ms) & Delete 1.00
repeat value (6 in this case). & ) [B 1Puse e opas2 027 T

¥

Add Pulse
Groups.. v

Pulse Envelope | Staggered PRI | Modulation |Hopping | Pulse Impairments = Multi-Path | Antefpa

Pulse-to-Pulse Frequency/Amplitude Hopping

0 Hop  Freguency Offset (+/- MHz) Relative Amplitude (+/- dB) | 4 Turnon
0.000000 0.00

1

2 0.000000 0.00

3 0.000000 0.00
Delete 4 0.000000 0.00

5 0.000000 0.00

6 (0.000000 0.00

Repeat frequency/amplitude hopping
0159-222

10. Set the following: =

&% RFXpress - Radar.rfs

. File Vi Confi _W fi Syst Wind Hel
® Frequency Offset for the first hop to I T wevetorm [ESSERINERGY | Feh

50 MHz ESelect: Radar - |44 IF/RF ~ i Overview "“’iﬁnd Instruments l@Graph 3t
§ Carrier Pulse I/Q Impairments | Interference Addition
E Frequency Offset for the second hop 3 Pulse Train
to 40 MHz. E [F’ulse v | | Index | Type Repeat | PRI(ms) Duration (ms) # Delete
= ) [ 1 Puse B 00452 027 '
m  Frequency Offset for the third hop to .
-50 MHz.
= Frequency Offset for the fourth hop |—\Add Puise
tO 0 MHZ Groups... v
® Frequency Offset for the fifth hop to Pulse Envelope | Staggered PRI | Modulation |Hopping | Pulse Impairments | Multi-Path | Ant
30 ?V'HZ y P Pulse-to-Pulse Frequency/Amplitude Hopping
Hop Freque;x:y Offset (+/- MHz) Relative Amplitude (+/-~ dB) |~
®m  Frequency Offset for the sixth hop to 1 £0.000000 0.00
-30 MHz. i 40000000 0.00
10 -50.000000 0.00
Delete 0.000000 0.00
5 30.000000 0.00 I
B -30.000000 0.00

0159-223

11 From the t00|bar, CI|Ck Complle &% RFXpress - Radar.rfs
Settings. File View Configure System  Window Help

¢ select: Radar - [ 1FRF - | S 0verview | "4Find Instruments | ZGraph |41 orjofT n

Compile Settings...

§—||Carrier Pulse| I/Q Impairments | Interference Addition

0159-224
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12. Ensure the following:
m Signal Format is IF/RF.
= Automatic is selected.

13. Click Compile.

14. The compiled pulse is displayed in the
Waveform List. In the Waveform List,
select the IF/RF signal and right-click.
Select Show Graph > Spectrogram to
display the graph of the pulse.

RFXpress RFX100 Quick Start User Manual

Compile Settings
RF Qla
FPulse name:

Sampling Rate

Compile Button Preferences
Compiles and sends to:
Compiles only

Cverwrite waveform in RFXpress list

1 invert [ @ Invert

Cversampling

Application Examples: Radar

Automatic

Compile [ OK ]l Cancel ][ Help J

0159-330

Fle View Configure

Waveform  System  Window Help

i Select: Radar - | ¥4 IF/RF ~ 2 Overview "”iFind Instruments ‘EGrapi’
§ Waveform List Raad erference Addition
g,, Mame = Length Sam.. Form
S | wavef.. 407k 150.. 1 -
= || Wavef.. 407k 150.. @ Repeat  PRI(ms) Duration (ms) & @
~ | | S foara 077
| OShow Graph b | Spectrum
/ Save Data as... Time dornain
¢ Import from Fi Spectrogram
mport from Tektronix Osciloscope. ..
Delete r———
Delete Al raph sep...
Rename...

0159-225
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Application Examples: Radar

15. The spectrogram is as shown.

NOTE. For better resolution, increase the
frame size and click Refresh.

16. The spectrogram as seen in a Tektronix
RSA6100A is as shown.

Creating Costa’s Modulation

Spectrogram @

271 46

24432

21717

|
76.02 16004

|
22505 300.07 376.08 46011 52513 60015 67516 75018

Setframe size:

Color Palette:

-DdB

. -224dB

Frequency (MHz)

0159108
7]\ Tek RSAG100A - [Spectrogram] o [T
B0 Fle  View Run  Markers Setup Tools  Window  Help 8 x

Displays | [Markers Settings | g | ac [ ana | = Freq: 200.0 Mz

~ Reflev: 223.6 mv

ALD\I Replay | Run

<
< Scale: 0
596.7 us
Y REW:
I A
< pos:
a
998.7 us

Autoscale

Marker
Readout
Table

Ovwerlap: 0 %

+Peak Marmal Clear

& (R 200.0 MHz

& Span: 110.0 MHz

Marker | Frequenc | A Frequenc | Time: | A Time | Pulse Trace | A Pulse Trai~
MR 250,05 MHz 468,713 us 39.04 MHz

M1 240.0125 MHz -10.0375 MHz 522,153 us 53,440 us 30.04 MHz 0.0000 Hz

M2 149,95 MHz -100.1 MHz 564,460 L5 95,747 s 39,04 MHz 0.0000 He

M3 200 MHz -50.05 MHz 608,993 us  140.280us  39.04 MHz

0.0000 Hz =
3

Markers Define MR

Time ~|[se8.713 us Tocerter | Pesk | «| | o 4| [T0e x|

|5topped

|acq BW: 110,00 MHz, Acq Length: 1.336 ms

\Rea\ Tirne: |Fvae Run \Ref: Int \Atten: 25 de \ \

0158109

Use RFXpress to test receivers with Costa’s modulation, which are used for better range and Doppler resolution.

1. Start RFXpress.
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2. From the toolbar, click Select > Radar.

3. Click the Carrier tab.

4. Leave the defaults for Coherent Carrier
(enabled) and Carrier Magnitude
(Peak).

5. Set the desired Carrier Frequency, for
example to 1 GHz.

6. Select the Pulse tab and select the
Pulse Envelope tab.

7. Set the following:
B Pulse Shape to Rectangular.
= Pulse Width to 112 ps.
m  Off Time to 100 ps.

RFXpress RFX100 Quick Start User Manual

Select: Radar -

Application Examples: Radar

\ RFXpre=s - Radar.rfs
File Vi

-

Configure  Waveform  Systern  Window

W IFRF ~

= Overview

§ armer Pulse | I/Q Impairments | Interference Addition
=

1)

= Carrier Magnitude (Peak): 2 dBm
o

&

Carrier Frequency: ‘1.EIDDEIDDEIDD% }1 Hz

oherent Carrier

0159-226

i:_%" RFXpress - Radar.rfs
Fle Wiew Configure Waveform System  Window Help
AL TF/RF ~

Select: Radar - =2 Overview "':iFind Instruments l@'

§ Carrier Pulse /Q Impairments | Interference Addition

<

% / Pulse Train

3 Index  Type Repeat  PRI(ms) Duration (ms) &
oy

- 3 1 Pulse 1 naian 0.21

Pulse Envelope | Staggered PRI | Modulation | Hopping | Pulse Impairments | Multi

Pulse Shape: Rectangular b |
Start Time (To):
Rise Time (Tr) W

Pulse Width (Ton): [112.000000 u s at [100% v| v

100,000000 u

Fall Time (Tf):

<>
w
o
<

|2
[%]

Off Time (Toff):

PRF: 4.716981 KHz

0159-227
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Application Examples: Radar

8. Click the.ModuIatlon tap and set Select % RFXpress - Radar.fs
Modu'at'on tO User Deﬂned Step FM File  view Configure ‘Waveform  System  Window  Help
AM ESEIect: Radar ~ ‘WIFIRF = =2 Overview ‘E'aFindlnstvuments ‘EGraph }]“"Compi\e = on
You will create a Costa’s code of seven 5 | carrier| Puise| va Impairments | Interference Agiion
steps with Af = 42.4 MHz. The code that I Pulse Train
will be used is 3605412. % [Pulse | | Index  Type Repeat PRI(ms)  Duration (ms) - Delete
— 1 Pulse 1 0.2120 0.21 5
Add
9. In Add Steps enter 7. 5
10. Click Add. 7
) Add Pulse
11. In the table, enter the following: e &
u Duratlon tO 16000 ns Pulse Envelope | Staggered PRI Modulation anpigﬁl%npairmem Multi-Path | Antenna
9 Select Modulation: [User Defined step FMam O v
B Frequency to 127.2 MHz. =
Add Steps: 17 85
12. Repeat step 11 for all the steps in || 2op ||Duraton %Duramn o N e ofst [ Aroie | B
the code. Keep the duration constant @o 1 16000 14.285714285... | 127.200000 0.00
(16000 ns) and calculate the frequency s 2 16000 14.285714285_. | 254 400000 0.00
using the formula Af * code (fOI' example 3 16000 14.285714285... |0.000000
; N N 4 16000 14.285714285... | 212.000000
424*3,42476,42.4* 0, and the reSt)- 5 16000 14.285714285... | 169.600000 0.0
6 16000 14.285714285.. | 42.4D0000 0.00 v

0159-335

13. From the toolbar, click Compile.

Fle View Configure Waveform Systern Window Help

Select: Radar ~ |44 IF/RF ~

2 overview | “&Find Instruments | X Graph ¥¥ Compile -
Pl Pl

0159-229
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Application Examples: Radar

14. In the waveform list, select IF/RF. @ RFXpress - Radar.rfs
nght'C"Ck and select Show Graph > Fle View Configure Waveform Systern  Window Help
Spectrogram. ESeIect: Radar ~ |44 IF/RF ~ =2 Overview “:’{Find Instruments |EGraph
= | [EEETT SR - orence Addition
g MName = Length Sam.. Form
|| wave teom 755 o | Reped [PRIms) Dumion(ms) &) (D
& 0.21 1
D Show Graph 4 Spectrum
Save Data as... Time dornain
[
oo 7O Specrogram
14 mport from Tektronix Osciloscope...
Delete m——
Delete Al TN SO Phoe
e [mpairments | Multi-Path
Rename...
0159-230
15. The spectrogram is as shown. oI X

21200
Setframe size:

D Color Palette:

0dB
148.40 -

127.20

. -198 dB

Frequency (GHz)

0153-115

RFXpress RFX100 Quick Start User Manual 61



Application Examples: Radar

Creating a Radar Waveform using Staggered PRI for Better Range Ambiguity

One of the applications of Staggered PRI is in Moving Target Indication (MTI) Radars which have to resolve range and
Doppler ambiguities. This example shows how to create pulse-to-pulse staggering.

62

1.

2,

Start RFXpress.

From the toolbar, click Select > Radar.
Select the signal type as IF/RF.

Click the Carrier tab.

Leave the defaults for Coherent Carrier
(enabled) and Carrier Magnitude
(Peak).

Set the Carrier Frequency to 1 GHz.

Select the Pulse tab and select the
Pulse Envelope tab.

Set the following:

= Pulse Shape to Rectangular.
= Pulse Width to 11.2 us.

= Off Time to 33.6 ps.

B Repeat to 5.

&% RFXpress - Radar.rfs
Fle Wiew Co

e Waveform Systemn  Window

Select: Radar - |44 IF/RF ~ m Overyview

Carrier Pulse | I/} Impairments | Interference Addition

rrier Magnitude (Peak):

Carrier Frequency:

r

18 wogAsAn

[1_nnnnnnnnn Gg |$ Hz

0159-231

Fie View Configure Waveform System Window Hep
{ Select: Rader - |4 IFRF - 0verview |"{Find Instruments |Dcraph # compie - On/oﬁn Run

g Camerﬁlse 1Q Impairments | Interference Addition
g

S|
5

(6

Pulse Train Selected Pulse:

v| [index  Type Repeat  PRI(ms) Duration (ms) | [_Delete
(& 1 Puise 5

1.00
00448 022
* s

+
050

0.25

0
[¢<—— Tr+Ton+Ti=11.20us ——>|

ents | Multi-Path | Antenna

Pulse Shape: |Rectangular

Start Time (To). [op s plitude Relative to Carrier:  [0.00 $ a8

Rise Time (Tr [ Frequency. [0 |8 Hz
Pulse Width (Ton); [11.200000 u 100% v

Fall Time (TF) | y

Off Time (Toff). 33.600000 u B

PRF 22.321429 KHz

0159-232
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8. Click the Staggered PRI tab and select
Turn on.

9. Set Staggered PRI type to User Defined.

You will change the PRI for each pulse by
adding a deviation. The PRI is calculated
as follows: Current PRI + deviation. The
deviation is specified in the table.

10. Click Add to add a row to the table.

11. Enter the deviation —0.0064 (in ms) for
the first pulse.

12. Repeat steps 10 and 11 to enter the
deviation for the remaining pulses as:
0, 0.0053, -0.0085, and 0.0013.

13. From the toolbar, click Compile.

14. In the waveform list, select IF/RF.
Right-click and select Show Graph >
Time domain.

15. The time domain graph is as shown.
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File View Configre Waveform System Window Help

{ select: Radar - |{4IF/RF -

22 Overview "”{F\nd Instruments ‘EGraph ¥ Compile ~

on/off m Run

Selected Pulse:

Add

Add Pulse
Groups

Repeat | PRI(ms) Duration (ms) 4
8 0.0448 022

£ || Carrier | Pulse| Q Impairments | Interference Addition
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Staggered PRI
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File View Configure
Select: Radar ~ |44 IF/RF ~

Waveform System Window Help

=2 0verview

“§ Find Instruments ‘EGraph H Comple ~

0159234

ﬁ RFXpress - Radar.rfs
Fie View Configure

Select: Radar ~ |44 IF/RF ~

Waveform  System  Window Help

22 0verview | "4 Find Instruments ‘EGraph ¥ Corny

el Waveform List Basad erference Addition
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Application Examples: Radar

Simulating Multiple Targets for Radar Receiver Testing (Different Pulse

Groups)

Use RFXpress to simulate three targets. With the transmitter sending a pulse of duration 5 us with a PRI of 500 ps, this
example will simulate three targets — the first at 40 us from the reference, the second at 120 ps, and the third at 300 ps.

1. Start RFXpress.

2. From the toolbar, click Select > Radar.
Set the signal type to IF/RF.

3. Click the Carrier tab.

4. Leave the defaults for Coherent Carrier
(enabled) and Carrier Magnitude
(Peak).

5. Set the Carrier Frequency to 1 GHz.

6. Select the Pulse tab and select the
Pulse Envelope tab.

7. Set the following:
B Pulse Shape to Rectangular.
= Start Time to 40 ps.
E  Pulse Width to 5 ps at 100%.
= Off Time to 455 ps.

= Amplitude Relative to Carrier to
0 dB (default).

Observe that the PRI is 500 ps.

64

isl_’i RFXpress - Badar.rfs
File  Wiew /e Waveform  Systern  Window

ESeIect: Radar ~ |4 IF/RF ~ BOverview |

§ arrier Pulze | 10 Impairments | Interference
=5
4]

3 Carrier Magnitude (Peak): 0,000 ‘3 dBm

1.000000000 G?ﬁ Hz

38l

Carrier Frequency:

W' Coherent Carrier

0159122

Fle View Confire Waveform System Window Hep
| select: Radar - | WIFRF -

e SR o

Pulse Train Selected Pulse:

Index  Type Repeat  PRI(ms) Duration (ms) 4| [ Delete | | oo
& 1 Puse 1 05000 050 P
075
+*
050
025
0

7 l<——TreTon+ Ti=-5.00us ——|

B Overview |"{Find Instruments |EGraph # Compie ~

Carrier | Pulse IQ Impairments | Interference Addition

[ 350 wogAe]

dd Pulse
Noups

Pulse Envelope | Staggered PRI | Modulation | Hopping | Pul

Pulse Shape: Rectangular <

Start Time (To):  [40.000000 u Amplitude Relative to Carrier 0.00 | @8
ise Tirne (Tr): 3 at v Offset from Carrier Frequency: |0 3 Hz

Pulse Width (Ton): [5.000000 u 100% v v Repeat 1

Fall Time (Tf). 2 at A

Off Time (Toff): 455.000000 u 8 s

PRF: 2.000000 KHz

0159-236
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8. Click the Modulation tab and set

Select Modulation to Linear Frequency

Modulation.

9. Set the following:
= Sweep Range to 10 MHz.

®  Frequency Sweep to Low to High.

10. Click Add to add a pulse. Select the
newly added pulse.

11. Select the Pulse Envelope tab.

12. Select the pulse and set the following:

B Pulse Shape to Rectangular.
= Start Time to 120 ps.

®  Pulse Width to 5 ps at 100%.
=  Off Time to 375 ps.

= Amplitude Relative to Carrier to
-2 dB.

RFXpress RFX100 Quick Start User Manual
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% RFXpress - Radar.rfs

File View Configure Waveform  Systern  Window  Help

Select: Radar ~ | {4 IF/RF ~ =2 Overview |'°{Find Instruments IEC
§ Carrier Pulse Q) Impairments | Interference Addition

éﬂ Pulse Train

f'? ‘F'ulse L‘ Index  Type Repeat PRI{ms) Duration(ms) #
o A 3 1 Fulse 1 0.5000 0.50

Add Pulse
Groups...

Sweep Range: |10.000000 M

Frequency Sweep: ‘Low to High

0159-237

8% RFXpress - Radar.rfs
Fle View Configre Waveform System Window Hep

i select: Radar | i4IFRF - | B2 Overview | "4 Frnd Instruments | Elaraph ¥ Comple ~ On/oﬁ! Run
Carrier | Pulse| I/Q Impairments | Interference Addition
Pulse Train Selected Puise

gdex Type Repeat | PRI(ms) Duration (ms) = 10
1/Pulse 1 05000 |0.50
2| Pulse 1 05000 | 0.50 L2 o

Pulse Shape

Rectangular

Start Time (To): 120.000000 u

Rise Time (Tr)
Pulse Width (Ton): |5.000000 u Repeat
Fall Time (Tf):

Off Time (Toff) 375.000000 u

PRF: 2000000 KHz

Amplitude Relative to Carrier

Tr+Ton+Tf=5.00us

v Offsetfrom Carrier Frequency. [0 |4 Hz

i B

0159-238
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13. Click the Modulation tab and set
Select Modulation to Linear Frequency
Modulation.

14. Set the following:
= Sweep Range to 10 MHz.

= Frequency Sweep to Low to High.

15. Click Add to add a pulse.
16. Select the Pulse Envelope tab.

17. Select the pulse and set the following:
B Pulse Shape to Rectangular.
= Start Time to 300 ps.
H  Pulse Width to 5 ps at 100%.
= Off Time to 195 ps.

= Amplitude Relative to Carrier to
-3 dB.

&% RFXpress - Radar. rfs

File  View Configure

Waveform  Systern  Window  Help

i Select: Radar ~ |44 IF/RF - B2 Overview "E' & Find Instruments ‘@@
§ Carrier Pulse I/Q Impairments | Interference Addition
<
g'- Pulse Train
E__ lF'uIse VJ Index  Type Repeat  PRI(ms) Duration (ms) # |
A T £ 1 Pulse 1 05000 050

2 Pulse 1 0.5000 0.50

Add Pulse
Groups...

Sweep Range:

10.000000 M

Frequency Sweep: ‘Law ta High

§% RFXpress - Radar.rfs

0159-239

Fie View Confire Waveform System Window Hep

i select; Rader - |\ IF/RF -

B2 0verview | "4 Find Instruments ‘EGraph # Comple -

onfort ! Run

= | Carrier Pulse 1/ Impairments | Interference Addition

Pulse Train

Selected Pulse:

| [Index Type Repeat PRI (ms)

B 1 Puise 1 05000
2 Puise 1 05000
3/Pulse 1 05000

Duration (ms) | [(Delete ] , go

15 e T

050
*

050 0.50
0.25
0

R

mve\npe Staggered PRI | Modulation | Hopping | Puls

Ic Tr+Ton + Tf=5.00 us

Pulse Shape Rectangular
Start Time (To):  |300.000000 u Amplitude Relative to Carrier.  |-3.00 [ &
Rise Time (Tr) Offset from Carrier Frequency. |0 8 Hz
Pulse Width (Ton): [5.000000 u g Repeat 1 &
Fall Time (TF). [tooon | v
Off Time (Toff). 1195.000000 u
PRF 2000000 KHz
0159240
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18. Click the Modulation tab and set
Select Modulation to Linear Frequency
Modulation.

19. Set the following:
= Sweep Range to 10 MHz.
®  Frequency Sweep to Low to High.

20. Click Add Pulse Groups.

21. Click Check All.
22. Click OK.

23. From the toolbar, click Compile.

RFXpress RFX100 Quick Start User Manual
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W\ RFXpress - Radar.rfs

Fle Wiew Configure Waveform  Systern  Window  Help

Select: Radar - |45 IF/RF ~ == Overview ‘E’{Find Instruments ‘@t
§ Carrier | Pulse /Q Impairments | Interference Addition
5
% Pulse Train
E Pulse ~ | | Index Type Repeat | PRI(ms) Duration (ms) &
oy
i e & 1 /|Pulse 1 05000 | 0.50
2 |Pulse 1 0.5000 0.50
3 |Pulse 1 0.5000 0.50

Add Pulse
Groups...

Sweep Range:

Frequency Swi

Add Pulse Groups

Select Modulation:

Check the pulse groups to be added in time:

10.000000 M

eep: | Low to High

0159-241

X/

Index  Type

¢ 1 Pulse
2 Pulse
3 Pulse
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1 05000 050
v

Pulse Group 1 | |

Pulse Group 2

[ ] [ ] -

Pulse Group 3

1 .

Pulse Group Added
(142

43) 21 — 22

0159-280

23

File View Configure

Select: Radar ~ 44 IF/RF ~

Waveform System  Window Help

=2 Overview ‘F'{Find Instruments ‘EGraph ¥ Compie ~

0159-242
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24. Select an IF/RF waveform from the @% RFXpress - Radar.rfs
waveform list. R|ght'Cl|Ck and select Fle View Configre Waveform System Window Help
ShOW Graph > Tlme domain. ZSeIect: Radar ~ ‘WIF,’RF = E2 Overview "“iFind Instruments ‘EGraph ¥ Cornplle ~
Carrier |Pulse |/Q Impairments | Interference Addition
Name  Length Sam.. Formg Bulen Toain
Wavef... 302M 6.03.. I - -
02 Q Pulse v | Index = Type Repeat  PRI(ms) Duratior
= 05000 |0.50
Show Graph » Spectrum
Save Data as... Time domnain
W Spectrogram
om Tektronix Osciloscope. ..
Delete T
Delete Al - 8bh Seup. .
jon | Hopping | PUlse Impair
Rename...
0159-243
25. The time domain graphs are as shown. Waveform1_i_RF X

Amplitude

500000 1000000 1500000 2000000 2500000 3000000

Points
Sursor 1 Cursor2 Delta ( Cursor 1-2)
Points P33l Points 3014993 Points

Amplitude Amplitude Amplitude

0159-244

Simulating a Scanning Antenna with a Gaussian Shape

RFXpress can be use to simulate different types of beam patterns like Sinc, Gaussian, or User-defined scan patterns. In this
example, you will simulate a Gaussian Beam pattern for a stationary target with Maximum Radial Axis (MRA) at 0 degrees.

1. Start RFXpress.

2. From the toolbar, click Select > Radar.
Select the signal type as IF/RF.

Waveform  Systermn  Window

3. Click the Carrier tab.

Selec dar ~ |44 IF/RF - |25 Calbration ~ 52 Overview
4. Leave the defaults for Coherent Carrier of : =
(enabled) and Carrier Magnitude Carrier| Pulse | IfQ Impairments | Interference Addition
(Peak).
Carrier Magnitude (Peak): 0.000 |$ dBm

5. Set the Carrier Frequency to 3 GHz.
Carrier Frequency 3.000000000 G g Hz

v Coherent Carrier

0159-281
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6. Select the Pulse tab and select the
Pulse Envelope tab.

7. Set the following:
H  Pulse Shape to Rectangular.
E  Pulse Width to 5 ps.
= Off Time to 50 ps.
H Repeat to 20.

8. Click the Antenna tab and click Turn On.
9. Set the following:
= Beam Type to Gaussian.

= Beam Width to 0.05 degree.

10. From the toolbar, click Compile.

11. Capture the waveform on the
oscilloscope and observe the signal
spectrum using Tektronix Ultra Wideband
Spectral Analysis software.
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&% RFxpress - Radar.rfs [

fle View Confire Waveform System Window Hebp
o SR

Carrier_Pulse| /Q Impairments | Interference Addition
Pulse Train Selected Pulse:
lise ~ [index Type Repeat PRI (ms) Duration (ms) ~| [ Delete Ton
& 1 Puse 0 00550  1.10

Add ] + 075
+
0.50
0.25
Add Pulse 0
Groups v

Pulsg Envelope | Staggered PRI | Modulation | Hopping | Pulse Impairments | Muti-Path | Antenna

: Select: Radar ~ | 4/IF/RF - | @ Calbration ~220verview | “QFind Instruments | ZGraph ¥ Comple -

I« Tr+Ton+Tf=5.00us

Pulse Shape Rectangular

Start Time (To): 0p Amplitude Relative to Carrier. 0.00 s a8

Rise Time (Tr) Offset from Carrier Frequency: [0 $ Hz
Pulse Width (Ton): |5.000000 u 0 5
Fall Time (T
Off Time (Toff). 50.000000 u
PRF: 18.181818 KHz
0159-282

ﬂ RFXpress - Radar.rfs

File Wiew Configue ‘Waveform System Window  Help

;Sele(t: Radar ~ | 45F IF/RF ~ =2 overview | “& Find Instruments | 7] Graph ¥¥ Compile ~ OnfOff

§ Carrier| Pulse /Q Impairments | Interference Addition
g Pulse Train
% Pulse v Index  Type Repeat PRI {ms) Duration {ms) fod Delete
s 1 Pulse 20 0.0550 1.10
Add *

¥

Add Pulse
Groups.

0

Pulse Envelop: d PRI

v
Hopping| Pulse Impairmerts | Multi-Path Amenn
Define Antenna /

Beam Type: Gaussian v
Beam \Width: 0.050] $

+ degrees

[¥TTurn on

Scan Rate: 180.000 3 degreesisec

Scan Area: 0.198000 degrees

Target Bearing: 0.000 5 degrees

0159-336

File | Edit | Vertical | Hori

Mask | Math | Utities | Help n

0159-284
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Application Examples: OFDM

Create a TG3c Standard OFDM Symbol

This example creates a 512-subcarrier OFDM symbol according to the timing and subcarrier frequency allocation in the
TG3c draft specification (refer to the timing and frequency allocation tables).

1. Start RFXpress.

2. From the toolbar, click Select > OFDM.

§% RFXpress -
File View Sonfigure  Waveform  System  Pressts  Window  Help

25 Overview | “& Find Instruments | 2 Graph FF Complle ~  OnjOff. n Run

asic Setup  Symbols | Packets | Frames | Distortion Ag
Carrier Base Data
Frequency: 5000000000 G ./ o Hz

3. Click the Basic Setup tab.

i Select: OFDM ~ ‘M!F/RF -

4. Set the Frequency to 5 GHz.

Base Data 1~ ~] Name: Base Data 1

Base Data 2

5. Select Base Data 1 from the list. CamierMagnituds (0,000 % ggm | [pescDda3 Deta Source

(Peak) Base Data 4 M
Base Data 5
Base Data 6 ~ | PRBS Type: User defined \_T]
Base Data 7 ~ >
6. Set the Data Source to PRBS and 0
PRBS Type to User Defined.
0159-299
7. Select Base Data 2 from the list and §%RFXpress - OFDM.rfs
. File View Configwe ‘Waveform System Presets Window  Help
enter the Name as Pilot 1. Eszlut: OFDM ~ | g TFRF 2 overview | 7§ Find Instruments ‘EGvaph % Comple ~  OnjOff n Run

Basic Setup | Symbols | Packets | Frames | Distortion Addition

=
g
3
Ey :
5| carrier Base Data
=

&

ol |

Frequency: 50000000006 |$ Hz

Base Data 1 A Name: |Pilat 1]
Base Data 2

0159-300

8. Set the Data Source to Pattern and

Fle View Corfigre Waveform  System Pressts  Window  Help
Pattern Data to 11. : ,
: Gelect: OFDM ~ |4 IF/RF ~ 22 overview | “& Find Instruments ‘EGvaph ¥ Comple -~ Onjoff n e
§ Basic Setup | Symbols | Packets | Frames | Distottion Addiion
i - carier Base Data
g
Frequency: 50000000006 |3 Hz Bass Data 1 A Name: [Pilot 1
Pilot 1
Carrier Magnitude pooo J& dBm Boscband Data Source Pallem
(Peak): Base Data 4
Base Data 5
Base Data 6 | pattempata:  [11]
Base Data 7 v
0169-308
9. Select Base Data 3 from the list and R RPXpress - OFDM.rfs
. Fle View Configre Waveform System  Presets Window  Help
enter the Name as Pilot 2. : ,
: Gelect: OFDM ~ |4 IF/RF ~ 5 overview | 74 Find Instruments ‘EGvaph ¥ Comple +  Onjoff n Run
§ Basic Setup | Symbols | Packets | Fiames | Distortion Addiion
10. Set the Data Source to Pattern and Bl camie Base Data 9
2
A
Pattern Data tO 10 Freguency. 5.000000000 G 18] 1z

Base Data 1 A Name: Pilot 2
Pilot 1 /
Carrier Magnitude [pooo % eem Pilot 2 DalaEoure
(Peak): Base Data 4
Base Data 5
Base Data b | Patter Data:
Base Data 7 v

[10]

0159-309
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11. Select Base Data 4. R RPXpress - OFDM s
File View Configwe Waveform System Presets Window  Help
Es.slm: OFDM + | (AL IF/RF ~ 22 overview | “& Find Instruments ‘aewph #% comple +  On/Off n Run
12. Set the Data Source to PRBS and § Basic Setup | Symbols | Packets | Frames | Distottion Addiion
PRBS Type to 9. 8| - comer Base Data
£
&
Frequency. 50000000006 |& Hz Base Dala 1 Name:
Pilot 1
Carir agntute [oooo % wBm ;:g‘;oaw T & Data Source
Base Data 5
Base Data 6 —| PRBS Type:
Base Data 7 v

0159-310

13. Click the Symbols tab.

File View Configure ‘Waveform System Presets Window Help

14. Set Spacing between Carriers to | select oron - | e -

=2 Overview ‘E{ Find Instruments [EGvaph F¥ Compile ~ OnjOFfl

5.0625 M. 5 || Basic Setup | Symiygis | Packets | Frames | Distrton Addiion
3
g‘ Symbol List: Define selected symbol
. % Spacing between Carriers:
15. In Add new subcarriers, enter 510 and ] pemeaiiams
. Symbal 1 [ User-defined Freguency Weight:
click Add.
Subcarrier table

NOTE. The total number of subcarriers in B OO

the ”St IS 512 Add new subcarriers:
Subcarrier Type Modulation Base Data N
-256 Data QPSK Base Data 1
-255 Data QPSK Base Data 1
-254 Data QPSK Base Data 1
-253 Data QPSK Base Data 1
-252 Data QPSK Base Data 1
-251 Data QPSK Base Data 1
-250 Data QPSK Base Data 1
-249 Data QPSK Base Data 1
-248 Data QPSK Base Data 1
n4T Dol oo o, Diata b

0159311
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72

16. Set Type to Null.

17. Enter the subcarriers: —256 — -186, 186
— 255.

NOTE. Separate the range with a dash (-)
and the ranges with a comma.

18. Click Apply.

19. Enter -1, 0, 1 in the field and click Apply
to set the DC subcarriers to Null.

‘%% RFXpress - OFDM.rfs

File  View Configure ‘Waveform System Presets ‘Window Help

AL IFIRF ~

| Select: OFDM -

- B2 overview JEaFind Instruments ‘EGraph f.‘,.Cmnpile “ onjc

Basic Setup | Symbols | Packets | Frames | Distortion Addition |

| =n Imf"ﬂgl

Symbol List: Define selected symbol
Symbol Name -~ Spacing hetween Carriers: f Hz
Eymboli [[] User-defined Frequency Weight:
Subcarrier table
- ®-to+ Oall+

Add new subcarriers:

o 8

Subcarrier Type Modulation Base Data
-256 Data QPSK Base Data 1
-255 Data QPSK Base Data 1
-254 Data QPSK Base Data 1
-253 Data ‘QPSK »Ease Data1
-252 Data QPSK Base Data 1
-251 Data QPSK Base Data1
-250 Data ‘QPSK _Elase Data1
-249 Data QAPSK Base Data 1
-248 Data ‘QF‘SK vBase Data 1
Py . o Denoatas

Edit selected subcarrier(s)

Modulation: Base Data:

Apply Delete

0159-312

Add

-256--186, 186-255|
Exarnple: -20, 15, 16-23

RFXpress - OFDM.rfs

File  Wiew Configure ‘Waveform  System  Presets  Window  Help

| Select: OFDM + |UALTFIRF + |20

Slbeation B3 overview |'=i|=ind Instruments J@Gﬁ’aph ¥t compile ~  Onjof

Basic Setup | Svmbuls‘ Packets | Frames | Distortion Addition |

3
g Symbol List: Define selected symbol
T Symbol Name - Spacing between Carriers: 5.062500 M &
Symbol 1 [] User-defined Freguency Weight:
Subcarrier table
®-fo+ Oall+
Add new subcarriers: 510 g
Type Modulation Base Data
-256 Null = =
-255 Null - -
-254 MNull - -
-253 MNull = -
-252 MNull = -
-251 MNull - -
-250 MNull == =
-249 Null = .
-248 MNull = -
az I
Edit selected subcarrier(s)
Type: Modulation: Base Data:
Add
-1,0,1] Delete
:
Example: -20, 15, 16-23

0159-313
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20. Set Type to Pilot.

21. Keep the Modulation as QPSK and set
the Base Data to Pilot 1.

22. Enter the subcarriers:-166, —100, —56,
-12, 34, 122, 166.

23. Click Apply.

24, Set Type to Pilot.

25. Keep the Modulation as QPSK and set
the Base Data to Pilot 2.

26. Enter the subcarriers: —144, -122, -78,
=34, 12, 56, 78, 100, 144.

27. Click Apply.

RFXpress RFX100 Quick Start User Manual
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&% RFXpress - OFDM.rfs

File  Wiew  Configure

{ Select: OFDM ~ |{ALTF/RF -

‘waveform

System  Presets  Window  Help

52 Overview \FiFind Instrumenits ‘EGraph ¥ compile ~ Onjof

Symbol List:

Basic Setup | Symbols | Packets | Frames | Distortion Addition

Define selected symbol

Symbol Name »
Symbol 1

\ 1517 uoj@ARg | -

5.082500 M g e

Spacing between Carriers:

[] User-defined Frequency Weight:
Subcarrier table
®-to+ Oall+
Add new subcarriers: 510 EJ Add

Subcarrier Type Modulation

-256 Null = =
-255 Null - -
-254 MNull - -
-253 MNull - -
-252 MNull = -
-251 MNull - -
-250 MNull == =
-249 Null = .
-248 MNull = -

4z nin
@ Edit selected subcarrier(s)
N TvRe: Modulation:

Base Data

Add

&% RFXpress - QSUM_1.rfs

File  View  Configure

 Select: OFDM ~ | {ALIF/RF ~

‘wiavefarm

Pilat v| [apsk |

Delete

@ 0159314

166,100, -66,-12, 34,122, 168]
0
Example: -20, 15, 16-23

Appl

System  Presets  Window  Help

=2 Overview ‘n{ Find Instruments lEGraph \’"“ Compile ~ OnjfOFf

§ Basic Setup | Symbols | Packets

3

S| symbolList:

=

& Symbuol Name ™
Symhbol 1

Add

Frames | Distortion Addition
Define selected symbol

5062500 M 8 e

[] User-defined Frequency Weight: ‘

Spacing between Carriers:

Subcarrier table
®-to+ Oall+

Add new subcarriers:

o2

Subcartier Type Modulation Base Data
-256 Mull -

-255 MNull

-254 MNull

-253 Mull

5252 MNull = =

-251 MNull

-250 Mull

-249 MNull

-248 Mull

Edit selected subcarrier(s)
Modulation:
lapsK

Type:

Pilot v

2,-78,-34,12, 56,78, 100, 144
Example: -20, 15, 16-23

0159-315
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28. Set Type to Guard.

29. Set the Modulation to BPSK and set the
Base Data to Base Data 4.

30. Enter the subcarriers: —185 —-178, 178
—185.

31. Click Apply.

32. Select Cyclic Prefix.
33. Select Percent and enter 12.5.

This works out to 24.69 ns when cyclic
prefix is specified in time.

74

§% RFXpress - OFDM.rfs

File  Wiew Configure  Waveform  System  Presets  Window  Help
Select: OFDM ~ |RALIF/RF v | S0 Colbaton - 555 Overview ‘w{ Find Instruments ‘EGvaph +¥ compile ~  Onjoff
g‘ Basic Setup | Symbols ‘ Packets | Frames | Distortion Addition |
g’:’ Symbol List: Define selected symbol
7 Symbol Name ~ Spacing between Carriers: 5.062500 M g{ Hz
Gy [] User-defined Frequency Weight: EMyProjectsiE
Subcarrier table
@-to+ Oall+
Add new subcarriers: 1510 g
Subcarrier Type Modulation Base Data
-256 MNull = =
-255 MNull =
-254 Mull -
-253 Mull =
-252 Mull =
-251 MNull -
-250 MNull -
-249 Mull -
-248 Mull -
" nio
Edit selected subcarrier(s)
Type: Modulation: Base Data:
Guard v} [BPSK v Base Data 4 v/
Add
|-185-178,178-185| Apply Delete
. [oeee |
Example: -20, 15, 16-23
0159-316

¥ RFXpress - SUM_1.rfs

Fle  View Configwe Waveform System Pressts Window Help
i B Overview | " Fnd Instruments | T Graph ¥¥ Comple ~ onloﬁ!nm

lect: OFDM"@E;IFIRF"

‘Symbol List:

!

Symbol Name ]
Symbol 1

Basic Setup [Symbols | Packets | Frames | Distortion Addiion

Define selected symbol

Spacing between Carrers 5.062500M [ v

[ User-defined Frequency Weight

Subcarrier table
®-to+ Oal+
Addnew subcamers: (510 |3
Subcamer  Type  Modulation  BaseData A
-256 Nl - =
-255 Null
254 Null
-253 Null
252 Nl
-251 Null
-250 Null - -
249 Nl
-248 Null =
v
Edit selected subcarrier(s)
Type: Modulation: Base Data:
Null v
258 Apply Delete

Example: -20,15, 16-23
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Padding Prefix
© Zero Padding

O Time 1,000y

® Percent 12.50

Frequency Offset 0

[ Clipping Ratio: |

Symbol Information
FFT sampling rate: 2502 MHz
Subcarrier count:
Data carriers.
Guard carriers: 18
Pilot carriers: 18
Null carriers:
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34. Click the Frames tab.

35. Set Spacing between Packets to
100 ps.

36. Click Compile.

37. Observe the Spectrum graph.
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ﬁ RFXpress - OFDM.rfs

File  Wiew Configure ‘Waveform  System  Presets  Window  Help

+8)

 Select: OFDM ~

YEETFIRF ~

=2 Overview ‘ 'D& Find Instruments ‘ EGraph ¥ Compile ~
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Create a WiFi Signal using a Preset and Adding Impairments

Use this example to create a WiFi signal using the provided preset file and add clipping, gated noise, and phase noise

to the signal.

1. Start RFXpress.

2. From the toolbar, click Select > OFDM.

3. From the menu, select Presets > WiFi >

802.11a 36 Mbit/s QAM16

RFXpress RFX100 Quick Start User Manual

File  View onfigure  Waveform  System | Presets | Window  Help
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9.

10.

Click the Symbols tab.
In the Symbol List, select Payload1.
Enable Clipping Ratio and enter 2.

Repeat steps 4 and 5 for each of the
payloads in the symbol list.

Click Compile.

Click the Packets tab.

Turn on Gated Noise and click the
button to open the dialog box.
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11. Click Add.

12. Set Start Symbol ID and End Symbol
ID to 3.

13. Set S/N to -10 dB.
This adds noise to the third symbol or

header (SIGNAL_Symbol) of the packet.

14. Click OK.

15. Click Compile.

16. Observe the signals on the AWG.
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17. Click the Frames tab.
18. Click the Phase Noise tab.
19. Click Turn On.

20. Ensure that Time Model (1/fa) is
selected.

21. Select Profile as 1/f0.

NOTE. The VCO Bandwidth field is not
available for this profile.

22. Set Phase Noise to 30 degrees
(integrated over a bandwidth of Sampling
Frequency/2).

23. Click Compile.
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