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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 and AWG7000 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 to BG6 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



Preface

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.
£ RFXpresmc signal.rfs
File View ure Waveform System Window Help
ESelect: Geyffric signal ~| {4 IF/RF ~ oCalibration ~ B2O0verview “4Find Instruments ZGraph ¥ Compile -
= v| Generic signal
2 |[cam  uwBwiMedia Number | Frequency (MHz) [ Amplitud. [ Symbol rate(MHz) | Modulation
g Radar 1 10.000000 0.00 1.000000 QPSK
= OFDM
2z
0159352
3. Set the S|gna| type tO IQ "ﬁ"RFXpress - Generic signal.rfs

File WView Configure Waveform System Window Help
{ select: Generic signdl - [P

- ‘ 22 Overview | “4Find Instruments ‘EGraph ¥ Compile ~

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

0159-169

Carriers:

Joremh
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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:

B 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

File View Configue Waveform System Window Help

Select: Generic signal - | {4 1Q

~ @oCalibration ~&20verview |“§ Find Instruments | ZGraph ¥ Compile ~

| 35 WLIOJBABAR

Carriers: \Slngle Carrier V|

Number ‘ Basehand Offset. ‘Ampl\tud.. ‘ Symbol rate(MHz) ‘ Modulation
E3 L) 1000000 700 T 000000 TUPSK

Total carriers: 1

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

Base data.  |PRBS v| ‘9 VI 5
~ | single Carrier
Baseband 0 ¢ Hz Amnlitude: 1.00 3 Vrms
Offset
v | Modulation
Modulation [apsk @ Coding [Nane ':]
ymbol rate: 1.000000 M S Hz
~ | FilterWindow
i e 11
Filter: Raised Coffie Window: [None — |v]
Alpha/B*T: 0.35 b
‘(éﬁgtvhu\utmn 27 ¢! symbols

0159-361

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

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

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.

§% RFXpress - Generic signal.rfs

Fie View Configure Waveform System Window Help

§Se'ect= Generic signal - ##1Q - | - B20verview | “{Find Instruments aeraph&mmme - onjoff
g‘lﬂ P Compile Settings...

0159-171

(Compile Settings ﬁ

[«

Automatic

Waveform length:

Compile Button Preferences
Compiles and sends to:
Compiles only

Signal Format

OFRF @&

| waveform name: Waveform1_|

Sampling Rate

Oversampling

Correction Files
When compiling, apply correction files to these channels

[Jchl [Jch2 [Jch3 [Jch4

Select Carrection File:

Normalization

Mode: | Auto ¥ Division factor: 1
[] Adjust for wrap-around
Owverwrite waveform in RFXpress list 6
Ol invert ] Q Invert
Compile [ OK ] [ Cancel ] [ Help

0159-362

'd_; RFXpress - Generic signal.rfs

Fle View Configure Waveform System Window Help

i Select: Generic signal - |i41Q - B2 Overview "’KFlnd Instruments ‘EGraph ¥ Comple -

Waveform List 2 x

T
| Name  Length Sa.. = Format
| Wavef... 100k 10.0.. I

| Wavef.. 100k 100.. Q 0\‘0

Carriers: Single Carier ¥ ‘ Number IEasehand Offset.. lAmpIilud.. |Syv
1 0.000000 1.00

0159173

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

Generating a Multi-Carrier RF Signal

1. From the toolbar, click Select > Generic @
- Generic

signal. TR
File yiE Configure W%'form System Window Help
2. | h | n | IF RF Select Qneric signal ~| {4 IF/RF ~ Calibration - B20verview “4Find Instruments ZGraph ¥ Compile -
Select the signal type as IF/ = O s‘g‘r
2 |[cam  uwBwiMedia Number | Frequency (MHz) [ Amplitud. [ Symbol rate(MHz) | Modulation
Q Radar 1 10.000000 0.00 1.000000 QPSK
; OFDM
- 0159353
3- Select Multl Carrier. "{; RFXpress - Generic_zienal.rfs
File View Config o eform Window  Help
4 YOU can either add CarrierS direcﬂy or gselect: Generic signal ™7 IF/RF ~ ‘ 4 ’ =2 Overview ‘F'KFind Instruments ‘EGraph ¥F Compile ~
delete the eXiSting Carrier and add new § Carriers Mult C;rnsr V‘ / mbl( |FrEquEnw(MHz) ‘Ampmud. ‘Symbol rate(MHz) |Madu|a!\nn
ones. Select the carrier in the table and S || Add carriers: [1 3] EA U 0 T BESK
click Delete. A
Set Anchor
0159175
5- C“Ck Add CaI’I'IeI'S and type 3 iﬁi RFXpress - Generic signal.rfs
File WView Configure Waveform System Window Help
6 C||Ck Range Set the Base frequency tO ESeIect: Generic signal ~ | & 5 ‘ = Overview "‘{Find Instruments ‘EGraph Ft Compile ~
. . = S~
10 M and the Carrier spacing to 10 M. 2 || carriers: Mumc Number | Frequency (MHz) | Amplitucl. | Symibol rete(MHz) | Modulstion
g‘ Add carriers: [3 @ [ A g | B! 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 ‘ . Ariofude :'EIDU 4 dbm
[+ Mutti carrier
(O Center
Center 1 '5,; Hz ia Hz
frequency: — frequency: -
Bandwidth: & Hz Carrier |8 Hz
Al o spacing: o
Phase shit: 00 & []Random

0159-176
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Using the Software

8. Se|eCt the fIrSt Carner from the table G“?RFXpress - Generic signal.rfs
|n the Setup tab, set the Base data to : Fle View Configure ‘Waveform System ‘Window Help
PRBS and select 15 from the adjacent §5ele|:t: Generic signal ~ | 44F IF/RF " =2 Overview "B{Fmdlnstruments ;EGvaph #¥ comple ~  Onjoff i
y x
field. & || cariers Muli Carier v| [Mumber [ FrequencyMHz) | Ampitude (.| Symbol rate(MHz) | Modulation
% e ] =11 10.000000 0.00 1.000000 QPsI
9. Set the Modulation for the carrier to i - 2 20000000 o 1000000 aest
' QPSK [ 3 30.000000 0.00 1.000000 apsi
Total carriers,
Sel 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: |0.00 1S dm

Phaseshit 0.0 |&| degees

] Modulation

Modulation QFBK VJ Coding: ’m

Symbol rate ‘ 1000000M |3 Hz

0159-341

10. Repeat steps 8 and 9 for the remaining
carriers, setting the Base data to
PRBS 21 and PRBS 7, and Modulation
to QPSK.

Adding Power Ramping, I/Q Impairments, and Interference

1. Select the first carrier from [ 7 RFxprass - Generic signal.rfs
the table Select the Power : File View Configure Waveform System Window Help
. : Select: Generic signal - {4 IF/RF - 2CCalibration -SZOverview “&Find Instruments Graph ¥ Compile - | On/off
Ramping tab. =
ping : -
g Carriers: | Multi | [Number [Frequency (MHz) | Ampliud. | Symbol rete(MHz) [ Modulation [ Fiter
2. SelectT 2 || add carriers: [1 . 1 10.000000 0.00 1,000000 QPsK Raised Co
. rn on. : - 2 20.000000 0.00 1.000000 QPSK. Raised Co
elect furn o E petete ] 3 30.000000 0.00 1.000000 aPsK Raised Co
Set[fnchor
3. Set the Ramp parameters: Total carers: 3 2

Setup| Hopping | Power Ramping | /0 Impaiments | Distortion i-Peth | Adbition| Sulb-Cartier Mottt | S-Par:

®  Function to Linear.

Banp Number | Symbol | Level (dB) ||
. Function: | Linear 574 i ":
= Time to 100 ns. e Fiaoe C
4. Set the Position parameters: Position e
Symbol: g [[] Periodically extended power ramping
Level 0.00 ¢ dB

Ramptime = 1us  Symbol Ratio = 1 MHz

= Symbol to 0.

Symbol Level (db)
o 50
0159-363

m Level to 0.00.
5. Click Add.
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6. Repeat steps 4 and 5 two more

times, adding these parameters:

= Symbol = 100

B |evel =-60dB
and

E  Symbol = 200
m |evel=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:

E |to05.0.
= Qto5.0.

RFXpress RFX100 Quick Start User Manual
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B RFXpress - Generic signal.rfs
File View Configure Waveform System Window Help

: Select: Generic signal ~ {4 IF/RF - Calibration - &ZOverview “&Find Instruments EGraph ¥¥Compile - On/off

E3

i Carriers: Mult Cariier v [Number | Frequency (MHz) | Amplitud.. | Symbol rate(MHz) | Modulation [ Fitter

§ Add carriers: [1 ‘3‘ == 10.000000 0.00 1.000000 QPsSK Ra!sed Cc

= 2 20.000000 1.00 1.000000 QPSK Raised Cc

i 5 30.000000 1.00 1.000000 QPSK Raised Cc
[ Set Anchor |

Total carriers: 3

Ramp

| Setup| Hopping | Power Ramping | /0

Distartion Addition| Multi-Path | I

Addition| Sub-Canier Modulation | S-Par:

Function: | Linear

Time: 100n
Position
Symbol: 200
Level: 0.00

File

i Select: Generic signal -

[¢]

a
K] s

View  Configure

Add

Turn on
Number | Symbol | Level (dB)
1 1) 0.00
2 100 -60.00 QL
3 200 0.00 @=

[] Periodically extended power ramping

RFXpress - Generic signal.rfs

I Ramptime=1ps  Symbol Ratio = 1 MHz

Symbol  Level (db)
o 50

0159-364

Waveform  Systern  Window  Help

L IF/RF -

5 Qverview ‘ 4

Carriers:

151 WIOIRABAA

Tatal carriers:

‘Multi Carrier  w ‘

MNumber |Frequency(MHz) |Amp

3

De,
Set Ano

Add carriers: |1 §
7,

1 10.000000 0.
2 20.000000 0.
3 30.000000 0.

Setup | Hopping | Power Famping | 1/Q Impairments  Distortion Addition| hMu

Channel 1:

Channel 2:

El Hardware Skew

<2

[foa000 3

W

w

Turn on

0159-180



Using the Software

9. Select the third carrier from the 7P RFXpress - Generic signal rfs
table Select the Interference File View Configure Waveform System Window Help
Addltlon tab Select Generic signal ~ 4 IF/RF ~ @aCalibration ~&20verview “4Find Instruments @Graph ¥¥Comp
g Carriers: ‘Mu\(iCamer _Vl Number IFrequency(MHz)JA 9\)|Symbolrate(MHz)|Modulat\on
10. In the Offset group, select Turn 9 ||add carmiers: [1 |3 L 10 - S T
on. Set the Frequency to 10 M. 5_ : 3 30.000000 1.00 ‘{\\\ 1.000000 GPSK
Set Anchor

Total carriers: 3

Setup| Hopping| Power Ramping | /Q Impairments | Distortion Addition| Mult-Path |Interference Addition | Sub-Carriert

{v|signal Addition + | Sinusoidal Interference
Format [JTurn on [JTurn on
Q
I IF/RF & 3 4B
I ia:
AEBIFEHETEE R Offset from Carrier: ¢ Hz
Software Hardware
Waveform |
v | Additive Noise
Waveform Q. [JTurnon
[v] offset SNR a8
b 4l dB
Frequency. |100.000000 M ERG sl
Bandwidth 8 Hz
0159365
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Using the Software

Compile Settings and Compile

1. From the toolbar, click Compile > # RFXpress - Generic signal rfs

H H Fie View Configure Waveform System Window Help
Compile Settings. : , o]
i Select: Generic signal ~ |441Q - B Overview |“&Find Instruments | & Graph S Compie +|  On/off

B ‘I Compile Settings...
1 ‘ 0150-182

2. Clear Automatic. @ @
3. Set the Waveform length to 500 k and (e X

500.000 k J @ symhbols ‘l' éAutomati:

the units to samples. Wl (2
Compile Button Preferences
4. Clear Automatic. Cormnpiles and sends to:

Compiles only

5. Set the Oversampling to 6.00.

Signal Format

@ IF/RF [@][e}

RF waveform name:  Waveform1

6. Click Compile.

Sampling Rate
© i Automatic

(@ Qversampling £.0000

Correction Files
When compiling, apply correction files to these channels

[Jcht [Jch2 [JCh3 [JCh4
Select Carrection File:

Normalization

Mode: | Auto v Division factor: 15
[] Adjust for wrap-around
Owverwrite waveform in RFXpress list
Ol invert ] Q Invert
Compile OK I [ Cancel I [ Help

0159-366

7. The Compiled WaVeform iS dISp|ayed in "GT;‘:‘RFXpress - Generic signal.rfs
the Waveform ||St Fle View Configure Waveform System Window Help
22 Overview \"{Fmd Instuments | & Graph #F Compile ~

Select: Generic signal ~ | 44

Carriers: Multi Carier % | | Number [Frequency(MHz) IAmlelud.. Syn

o — 1 10.000000 0.00
Add carriers: [1 |3 [CAdd_) @2 20000000 0.00

3 30.000000 0.00

I Set Anchar ]

Length = Sam...
Wavef... 500k 180.0...
Wavef... S00k 180.0...
Wavef... 500k  180.0...

0159-184

RFXpress RFX100 Quick Start User Manual 9



Using the Software

Previewing Graphs

1. From the toolbar, click Graph. m

File View Configure Waveform System Window Help

Select: Generic signal ~ ‘m;‘IF/RF < ‘ = Overview | “4Find Instruments ‘EGraph ¥¥ Compie ~

0159-185

2. In Graph Setup, select the folder and
click Add to add the following graphs:

Graph Setup

Frequency Dom @S

B Frequency Domain: Spectrum. fvailable Graphs:

m | Vs Q: Constellation. lvs. Q
Statistical
B Statistical: CCDF. Time Domain (¥

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

Graphs. - o

4. Click OK. Constellation CCDF Spectrum

9
@ @% ok || cencel |[ 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
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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.

8. Click Open.

9. The waveform list displays the | and Q
signals.

10. Observe that the Input File Sample
Rate automatically takes the value with
which the iqt file was created.

12

Replace Existing Carriers g
A

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

Do you want to cantinue?

[ Continue | [ Cancel
2167-057
File Import @g}
Lookin: |£31000135 v o2 =E
o (D History
) DiLog
My Recent (Dsamples
Documents = 1QvT_QPSK.igt
@
Desktop
My Documents
My Computer
by Network
Places File name: Untitled Open
Files of type: Igt (*ig) ¥ [ Cancel
[] Overwrite wavefarm in list
Setas baseband signal
0159-189

§% RFXpress - Generic signal.rfs

Fle View Configure Waveform System Window  Help

: select: Generi signal ~ | {4 TFIRF ~ 82 overview | 74 Find Instruments ‘Ecvaph ¥ compie ~

o SR

Cariers Muki Carier v [Mumber [ Frequency MHz) | Ampltude ([ Symbol alefMHz]

[ Moduation

Name  length  Samp.... Format
VT Q.. 37k 3.20Msis 1 Add carriers: 1 ST []1 10.000000 0.00 3.200000 Filel (Sar
QTQ.. 317k 3.20M5fs Q B 10.000000 0.00 3.200000 Filel(Sar

Set Anchor
Tatal eamiare:
<
tup | Hopping | Power Ramping | 1/ Impsiments | Distortion Addtion | MultiPath | Interference Addiion | Sub-Carier Modulat

] selected Carrier

RFXpress RFX100 Quick Start User Manual

Frequency 10,0000 |3He bR o8 en
Phase shift 00 |3 degress
¥ Moaulation
Modulation File1 (Samples)
Input File SamMO) 200000 M

|$ He

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

RFXpress - Generic signal.rfs

File  View Configure ‘Waveform  System  Window Help

SAFIFIRF ~

=2 Overview ‘giFind Instruments ‘EGraph ‘f;;vCDmpile > 1

| 351 waogaaeqp| -

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

) - 1
Add carriers: |1 | =
[:‘l 2 &UDUDUD 0.00 3.200000

Set Anchor

Total cartiers: 2

Setup Hopping | Power Ramping | 1/0 Impairments | Distortion Addition\\ Multi-Path | Interference Addition | Sub-Carrier Modulati
Base data

|%) Selected Carrier
Al
00 |$| dBm

Frequency; & 1z Amplitude;

Phase shift: 00 |2] degrees

0159-338

lEF RFXpress - Generic signal.rfs

File View Configure Waveform System Window Help

Select Generic signal ~ U4 IF/RF ~ @Calibration ~&2O0verview “4Find Instruments ZGraph #%Comp

‘ 351 woeARAy |

Carriers: ‘Mum Carrier >, | Number I Frequency (MHz) |Ampmud... | Symbol rate(MHz) | Modulation
Add carriers: |1 [==01 50.000000 0.00 3.200000
: 2 10.000000 0.00 3.200000
Set Anchor

Total carriers: 2

|+ | signal Addition

Forrat []Turn on
[{e] IF/RF

~=00.00

Gl
Offset from Car,m 000000 M |4 Hz

Add Interference via

Software Hardware

VAt merstererl

0159-367
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Using the Software

14

15. Click Compile > Compile Settings.
Ensure that Automatic is selected.

16. Click Compile. The software uses the
default compile settings to generate the
waveform.

Compile Settings

E3

Waveform length:

Compile Button Preferences
Compiles and sends to:
Compiles only

Signal Format
® IF/RF (@] e!

RF waveform name:  Waveform1

Sampling Rate

Oversampling

Correction Files

When compiling, apply correction files to these channels

[Jcht [JCh2 []Ch3
Select Carrection File:
Normalization -

Mode: |Auto \V]

Adjust for wrap-around

Owverwrite waveform in RFXpress list

Ol invert ] Q Invert

<>

<>

<>

Cch
Division factor: e
Compile [ OK ][ Cancel ][ Help

Automatic

0159-368
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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 RF 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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18

10. Observe 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. In the Calibration wizard, set the
following:

= Calibration Type to RF.
B Calibration using to Oscilloscope.

13. Click Next.

Tektronix RSAVuU

Cancel - Back

Load State

Load Data

Load Data
from TIQ File

m n | )
hr&u '| &Br
Start: Scale: 3.9936 s € 4 Span: 4 GHz

EVM:
Mag Err:

Phase Err:

¥ Reload Data
Digital Demod: Constellation
0159-250

W)

Fle View Configure Waveform Syst Window  Help

ESeIect: Generic signal ~ |44 IF/RF ~ @5 Calibration - 52 Overview | “4Find Instrurnents | % Graph

0159-251

System Calibration Wizard (Screen 1) Q

Welcome to the AWG calibration wizard. Use this wizard to create a correction file
which can be applied on the generated signal to get a clean signal

You can perform following types of calibration:

1. RF calibration, which requires only an AWG and an oscilloscope or a spectrum analyze
2. |F calibration, which requires an AWG, an oscilloscope or a spectrum analyzer,
and a device that changes the frequency range generated by the AWG. Far
example: Mixer and Local oscillator.

3. 1Q calibration, which requires an AWG, an oscilloscope or a spectrum analyzer,
and a device that upconverts the frequency range generated by the AWG to the
carrier fregquency.

For I1Q and IF calibration, the correction file contains the compensation far the
entire system including the mixer andfor upconverter.

This wizard guides you through the setup parameters and connections.
@ %C alibration type Calibrate using
WRF OF Ola % Oscilloscope (O RSA

Direct (Mo upconversion to RF)

0159-376
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Using the Software

14. The wizard displays a table of
instruments connected on the network.

System Calibration Wizard (Screen 2)

. . Please choose the oscilloscope to connect to from the list below. This list is
SeleCt the DPO OSC”IOSCOpe and C||Ck populated based on the instruments listed in the "Instrument Manager" of
Connect. Observe that the status VCRIETR
changes to Connected. Sl
NOTE. You can click Test Connection to test

; Model Stat Connection T N
the status of the instrument. — — bR R o AN
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

. \ V] Ch1 Ch2
generate the correction file.
(@) Calibrate the Signal () Calibrajg
®  Select Ch1.
Start Frequency:
17. C“Ck Next. Frequency Resolution: |10.000000 gHz Average

0159-254
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20

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

RFXpress RFX100 Quick Start User Manual



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. Observe that the EVM value after E CER |
calibration is 8.03%. e U e e - st

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

Calibrating a Generic 1Q 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, running
RFXpress software.

——
10 Modulser Digital Oscikosoope

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

B Connecting cables.

= An IQ modulator to upconvert the
signal to RF.

2. Start RFXpress.

3. From the toolbar, click Select > Generic

signal and signal type to 1Q. 2
Fle View Cofigure weform  System  Window Help
4 For the Carrier Set the fO“OWing' Select: Generic signal ~ ‘WIQ - ‘E.E'Callbration - 52 Overview lF'{Fmd Instruments ‘EGraph i Col
F
2| carriers Single Carier |v| [Number [ Baseband Offset. [ Amplitud.. | Symbol rate(MHz) | Modulation
" Base data to PRBS and User & R 1 - S 1111 oS
Defined. =
B Baseband Offset to 0 Hz. Total carriers: 1

. Setup | Hopping | Power Ramping
= Amplitude to 0.25 Vrms. e :

Base data:  |PRE!

=  Modulation to QPSK. ) singis Carter
Basehand 0
E Symbol rate to 400 MHz. Offset:

+ | Modulation
Modulation: QPSK

Symbol rate:

« | FilterWindow

Filter Raised Cosine > Window: None Ad
Alpha/B*T 035 $
Convolution 271 ¢ symbols

length:

0159-342

5. Set the required carrier frequency in the
IQ modulator (for example, 4 GHz).
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Using the Software

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

7. Retain the default values as they are.

8. Click Compile.

9. Capture the waveform in the
oscilloscope. The signal spectrum
and EVM are observed using SignalVu
software.

10. Observe that the EVM value before
calibration is 6.393%.

24

“ RFXpress - Generic signal.rfs

Fle View Configre Waveform System Window

; Select: Generic signal - | #4/1Q

Help

- | @S calbration ~ 82 0verview | "4 Find Instruments ‘EIGraph

# Comple On/oﬁn Run

| ] Comple Settngs | —

=l

Compile Settings

Waveform length

Compile Button Preferences
(® Compiles and sends to
() Compiles only

Signal Format
O IFIRF (O] !
| wavefarm name:

Sampling Rate

Oversampling

Correction Files
‘When compiling, apply correction fi

[Clcht  [Jch2

Select Correction File

Normalization

Waveform1_|

<

Chi o

<>

Autornatic

les to these channels

Q waveform name

0159-343

Automatic

Ch2 >

Waveform1_Q

Mode: | Auto X Division factor: 3
[¥] Adjust for wrap-around
Overwrite waveform in RFXpress list 0
[Jlinvert  []Q Invert
Compile l OK H Cancel H Help
0169-344
P Tektronix Signalvu EEX)
He Vew Run Mbvhasr Set Tools Window Help
(Doghys) [vakes|ootings]  [fca ][] © e 4000GHe o Reftev: 0.00d6m [ampl] ® rooe [um
- [BX]

I spectrum
e1 [show +Peak Normal
© 7.20 dBm
© da/dw:
10,008

© RBW:

100 kiz
O vaw

bl

-92.71 dBm “
[Autoscale ] = CF: 4.000 GHz

o

I

Freq Error: -3.269

RUS: 6,353 %

khHz, Auto

Marker: M1
Tme:  36.96 nsym
Mag:  —
Phase
Symbok:  —
Value:

KEWM: 13928% @ 30.00Sym

Analyzing Acq BW: 1.00 GHz, Acq Length: 22.202 us

Scope BWW 18.000 GHz  Scope sample rate 50 GS/s

0159-357
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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. In the Calibration wizard, set the
following:

B Calibration Type to 1Q.
m Calibration using to Oscilloscope.

13. Click Next.

14. The wizard displays a table of
instruments connected on the network.
Select the DPO oscilloscope and click
Connect. Observe that the status
changes to Connected.

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

15. Click Next.

RFXpress RFX100 Quick Start User Manual
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“? RFXpress - Generic signal.rfs @

File View Configure Waveform Systel Window Help

Select: Generic signal ~

HIQ - JﬁCaI\branon ~ 52 Qverview J'E'KF\nd Instruments ‘EGraph ¥¥ Compie ~

0159-345

~

System Calibration Wizard (Screen 1) Q 1 ﬁ
Welcome to the AWG calibration wizard. Use this wizard to create a correction file

which can be applied on the generated signal to get a clean signal.

You can perform following types of calibration:

1. RF calibration, which requires only an AYWG and an oscilloscope or a spectrum analyze
2. IF calibration, which reguires an AWG, an oscilloscope or a spectrum analyzer,

and a device that changes the frequency range generated by the AWG. For

example: Mixer and Local oscillator.

3. 1Q2 calibration, which reguires an AWG, an oscilloscope or a spectrum analyzer,

and a device that upconverts the frequency range generated by the AWG to the

carrier frequency.

For IQ and IF calibration,
entire system including thy

This wizard guides you
Calibration type
ORF OF @

ection file contains the compensation far the
ndfor upconverter.

setup parameters and connections.

S

Calibrate using
%) Oscilloscope (O RSA

[] Direct (No upconversion to RF)

0159-346

System Calibration Wizard (Screen 2) D@\@

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.

Qscilloscope List

Refresh List

Model Status
TEKTRONIX,DPC

Caonnection Type

.. |Connected |Ethernet

Test Connection

< | » | Connected

Status: Ready

[ <Back ”g\?\lexb ] [ Cancel ]

0159-347
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Using the Software

16. Set the following:
m | Channel to Ch1.
H  Q Channel to Ch2.
= Bandwidth to 588 MHz.
® Baseband Offset to 0 Hz.
= Frequency Resolution to 1 MHz.
® Average to 1.

m Carrier Frequency to the frequency
set in the 1Q modulator (for example,
4 GHz).

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

17. Click Next.

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

26

System Calibration Wizard (Screen 3)

Enter the setup parameters for calibration. The frequency resolution indicates the

frequency points whice taken during calibration

Setup
AWGE Settings — -
Sampling Rate: | 1/200000000 C|§ Sis

| Channel:
Vpp
Q Channel: Vop
Bandwidth: & Hz
Freguency Resolution: iterations

Carrier Frequency:

Select the correction file: ‘CalihratinnTe\gt

( 17 Browse

<Back MNext> Cancel

0159-254

System Calibration Wizard (Screen 4)

Select the channel(s) of Oscilloscope to which AWG channel(s) are connected.

B
s Dighal Oscikosccpe

AWG Channel(s)

QOscilloscope Channel(s)

ch 10 Modulator W‘

Click Next to start calibration. @

Ch2

<Back ( Cancel

0159-358
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19. Once the calibration is complete, click
Next to display the phase and amplitude
plots.

20. Click Finish to exit the wizard.

21. From the toolbar, click Compile.

In the compiled waveform, the signal is
pre-distorted with the calibration results.

RFXpress RFX100 Quick Start User Manual
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System Calibration Wizard (Screen 5) Q‘E‘g

Calibration Completed...

[T

[Illl

Abort

<Back Next> Cancel

0159-256

System Calibration Wizard (Screen 6) E] @

System Calibration is complete.

Amplitude Plot Phase Plot

0
w
=

1.65

Amplitude (dB)
Phase (deg)

0 k 0
Frequency (GHz) Frequency (GHz)

0159-359

? RFXpress - Generic signal.rfs @

File View Configure Waveform System Window Help

WIF/RF ~ | EECalbration ~ 22 Overview "’&Fmd Instruments | & Graph ‘?,‘ Cormpile ~
0159-350

Select: Generic signal ~
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Using the Software

22. Capture the calibrated waveform in

the oscilloscope. The signal spectrum
and EVM are observed using SignalVu
software.

23. Observe that the EVM value after

calibration is 2.878%.

[ Tektronix Signalvu

[BEE

arkers  Setwp Tools Window Help

|

(Autoscale | = CF: 4.000 GHz

7 Trace1 [IShow +Peak Normal

Acq J[(Ana ] © Freq: 4.000 GHz © Reflev: 0.00 dBm [Ampl] ® [Ru

- [Bx]

Freq Eror: 1.815 kHz, Auto

Marker: M1

Time:  36.96 nsym

Pha;e: s
Symbok —
Ml

© Span: 1.000GHz | Rws: 2878% PesEWM: 6.414% @ 92.00Sym

Analyzng Acg BW: 1.00 GHz, Acq Length: 22.292 us Scope BW 18.000 GHz | Scope sample rate 50 GS/s

0159-360

Applying Calibration to an Imported Custom Signal

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

28

1.

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

You will need:

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

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

® Connecting cable.
Start RFXpress.

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

Tektronix AV G

Tektronix Osdilloscope

i)

0159-297

(3)

Fle View Confi

avdgrm  System  Window Hep

Select: Generic signal ~ |44 IF/RF ~ 2oCaibration ~ =2 Overview | “&Fnd Instruments |ZGraph

0159-261
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4. Select File > Import from File.

5. Select a file, for example RefSig.mat.
Set the Data Type to IF/RF Data and
click Open. RefSig.mat represents an
OFDM signal that cannot be directly
generated using RFXpress.

NOTE. If you import a .txt file, you are
prompted to enter the sampling rate.

RFXpress RFX100 Quick Start User Manual
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File. | View Configure Waveform System

Save Setup 4
Save Se as..

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

Ctrl+S

Sa\%ta as

‘ II%{I)OI't from File...

Import from Tektronix Oscilloscope...

Exit

File Import

Lookin: | &2 Samples

vi O# @Ay

0159-158

\ (DSetup
LE) C)Waveforms
My Recent ] Refsig.ma
Documents ‘\
"‘ e
Desktop
My Documents

My Computer

[[] Resample wavefarm in list

[] Overwrite wavetarm in list

‘,i: -
Iy Network. .
Places File name: |Pefsigmat y =——==0 Open
Files of type: M: it) v
Data Type
O I Data (O QData
®JFRF Deta

0159-262
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Send to AWG > Ch 1.

Fle View Configure Waveform Systern  Window Help

NOTE. Ensure tha? the output of the AWG Select: Gereric signal ~ !wIF;’RF - |@aCalbration - B2 Overview !'&Find Ins
Interleave channel is connected to Channel T |
1 of the oscilloscope e . - -
’ Name | Length | Sam.. | Formg | 2o > Single Carrie g ’N_ulm 6
- 11
== o AWG A
Show Graph »
Save Data as...

Import from File...

Import from Tekironix Qsciloscope. .. ing | 1/Q Impairmer
Delete
v |9
Delete Al
Rename...
Apply Calbration. .. 0000 M s
0159-263
7. Capture the waveform on the Sy s— Power Spec 1sity

oscilloscope and observe the signal
spectrum using Tektronix Ultra Wideband
Spectral Analysis software. Note that the
frequency response is not flat.
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_l.i::ﬂ,l\\s\ﬂk"l"lﬁ'."\""w'h :
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|
b, e
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! \J u.'ﬂ'!lL R

P

3000 4000 5000 E000 7000 2000
0159-264

8. From the toolbar in RFXpress, click @
Calibration. The calibration wizard — »
OpenS File View Configure Waveform Sys Window Help

@5 Calbration ~ &2 Overview | “4Find Instruments ‘EIGraph 1 Compile |

0159-265

Select: Generic signal ~ |44 IF/RF ~

9. Ensure that the signal type is RF and
click Next.
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10. From the table of instruments connected
on the network, select a Tektronix

System Calibration Wizard (Screen 2)

. . Please choose the oscilloscope to connect to from the list below. This list is
OSC”'OSCOPG and C“Ck ConneCt- populated based an the instruments listed in the "Instrument Manager" of
Observe that the status changes to VCRIETR
Connected. Click Next. o e

NOTE. You can click Test Connection to test

. Model Stati c tion Tt N
the status of the instrument. — — T <ty
TEKTRONIX,DPQOY... | Connected |Ethernet

Disconnect

» | Connected

Status: Ready

[ <Back ]PNEXD ] [ Cancel ]

0159-356

11. Set the following:

System Calibration Wizard (Screen 3)

| | start Frequency to 35 GHZ 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.
= End Fl’equency to 6.5 GHz. Choose the Channel(s) of AWG which will be connected to Oscilloscope.
. Setu
NOTE. The start and end frequencies S :
correspond to the bandwidth of the imported ling Rate: [ZD.DDDDDDDDD |3 Sis Interleave [[] Zeraing
OFDM signal. - o DAC Res (bits)
= Select the correction file name to @ Calibrate the Signal O Calioragg
generate the correction file. Start Frequency:
F Resolution: |10, H 1 iterati
® Select Chi. requency Rezolution 14 ‘ ‘ P ons
Select the correction file: ‘C:\Dacuments and Settingswrao\DesktoplQ 12 Browse |
12. Click Next. i

0159-266

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

e View Configure

i Select: Generic signal ~

Waveform List

Waveform  System Window  Help

W IFRF ~

o Calibration - 53 Overview

MName

Length Sam... Forméz

Carriers: Single Carrier | v
Send to AWG o
Show Graph L

Save Data as...

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

Delete
Delete Al
Rename...

I

Apply Calbration <.

Select Correction File

Lookin \@ Samples

0159-267

My Recent
Documents

@

Desktop
My Documents

My Computer

My Netwark
Places File name:

=]ChiCorrection.rfc

[Ch‘\ Correction.rfc

Files of type: "‘

rfc (RFC File) v

Cancel

0159-294
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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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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.

34

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

RFXpress RFX100 Quick Start User Manual



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

Using the Software

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.

38

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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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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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.

42

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
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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 46.)

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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9. Select the sixth carrier and click Set
Anchor.

10. Click the Hopping tab and select Turn
on.

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

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

13. Update the values as shown in Table 2
for each carrier: (See page 47.)

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

f_’i' RFXpress - Generic signz

Fle View Configure WA Systemn  Window  Help

Select: Generic signal -

AETFIRAN 23 0verview ":'{Find Instruments ‘EGraph ¥¥ Compile

z \

§ Carriers: Multi Carrier 4 \\Number |Frequen:y(MHz) |Amp\itud... |Symbo| rate(hMHz) |Modula(inn

g : TR El 43Z.000000 1000 1.000000 QAM B4

Slladd carrers: |1 3] 5 131000000 100 5.000000 PI/4 QPSK
3 673.000000 050 2.000000 BPSK

{10

Total Rgrriers: 6

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

(10

[V Turn On

Define Hopping

Hop Frequency Enter values as

Pattern Custom Tahle

v
(LULTTL A

v
;‘ Hop Time

[ICO00000WJ&] | Metnod:  [Symbolndex, each hop (¥

(O Absolute Frequency (MHz)

Minimum Freguency @ Frequency Offset (+/- MHz)

Maximum Frequency:

Channel Spacing (Hz)

PRES:
Hop Start Symbaol Frequency Offset (+/~ MHz) Re\atlv?dAETphtude ]‘ z
1 -25.000000 0.00
20 00000 10
Delete

0159-301

Fie View Configre Waveform System Window Help

: Select: Generic signal + {4 IF/RF ~ E£0verview | “4Find Instruments | Graph | Compile. -

2.

!___’ \Compile Settings...

0159-204
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15. Disable Automatic and set Waveform
length to 384 symbols.

16. Click Compile.

RFXpress RFX100 Quick Start User Manual

Compile Settings

Application Examples: Generic Signal

&

Wavefarm length: 384

Compile Button Preferences
Compiles and sends to
Compiles only

Signal Format
® IF/IRF (@] e!

RF waveform name:  Waveform1

Sampling Rate

Oversampling

Correction Files

[Ocht [Jch2z []Ch3
Select Correction File:
Normalization

Mode: | Auto \v

Adjust for wrap-around
Ovenwrite waveform in RFXpress list

Otinvert ] Q Invert

When compiling, apply correction files to these channels

e symbaols m

Automatic

~
v

Automatic

<>

[ch4

Division factor: s
Compile [ OK ][ Cancel H Help ]

0159-369
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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.

&\ RFXpress - Generic signal.rfs

| Fle View Configre Waveform System Window Help

WAIFRF - (a8 Calbration B2 Overview }’lFind Instruments ‘EGraph # Cormple ~

Select: Generic signal ~

Name | Length Carriers: ‘Mum Eamar b ‘ Number ’ Frequency (MHz) | Amplitud... SymF
Wavef... 775k Add carriers: |1 ]ﬁ 4 432.000000 10.00
Wave 775k [W] 5 131.000000 1.00 £
oot ) IGETE 673000000 050
| Send to AWG
Show Graph > Frequency Spectrum
Save Data as... Time domain
Irmport from File... ?ﬁ?}'ogram
Forotrom [ ektronix Osciloscope... -
Cielee Graph Setup...
Delete Al Update i
Re
el MNalata 1
0159304
Spectrogram ‘X
%200 R Setframe size
=)
16360 i Color Palette

\

L

0.00 081 Fvequl:;/(GH:)T 21 141 162 182 202
Table 1: Carrier parameters
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

46
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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 23, Calibrating a Generic IQ Signal.)

1. Start RFXpress.

2. From the toolbar, click Select > Generic

signal.
Fle View Cofffigure Wa rm Systern  Window  Help
3. Ensure that the Signa| type is set to ESeIect: Generic signal - |44 IF/RF '/"E'Ql{T Characterization ~ &2 Overview ‘;{Flﬂd Instruments ‘EGraph hadl
z {4 )
IF/RF. § Carriers: Multi Carrie 1 | Frequency (MHz) [ Amplitud.. | Symbol rate(MHz) | Modulation |
. ) ) 21| Add carriers: 1993 &1 50.000000 0.00 No Mod
4, Set Carriers to Multi Carrier. 5 N N : NoMod
2] 3 150.000000 0.00 - No Mod
Set Anchor 4 200000000 0.00 - No Mod

Total carriers: 193

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

Base data: Amplitude : dBm
) Multi Carrier
() Center (@) Range
Center § Hz Base 50.000000 M & Hz
frequency, - frequency: -
Bandwidth | BL Carrier [sooooooom [ Hz
" = 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

5. Select the carrier and click Delete.
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6. In Add carriers, type 199 and press

Enter.

7. Click Range.

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

= Carrier spacing to 50 M.

9. Click Add.

48

i{;" RFXpress - Generic signal.rfs

Fle View Configue Waveform System Window Help
éselect: Gegpadg signal - IWIF/RF ~ | EEDUT Characterization ~ 52 Overview "”iFind Instruments ‘EGraph oAl

Total carriers

Base data:

\%) Multi Carrier
(O Center

frequency.

Bandwidth: 3 Hz

Phase shift: ‘U 0 \2 [[]Random

1») Modulation
Modulation: Mo Mod 3
FSK peak g degrees

deviation:

Setup Hopping | Power Ramping | /Q Impairments | Distortion Additicy

z 6 )

§ Carrit_ Muli Carrier || [Number | Frequency (MHz) [ Amplitucl. | Symbol rate(MHz) | Modulation

Bl Ao coviers @a @ =1 50000000 00 - No Mod

= 2 100000000 0.0 - No Mod

A 9 - — 3 150.000000 0.00 - No Mod
J i 4 200000000 0.00 - No Mod

Multi-Path | Interference Addition) Sub-Carrier Modulat

o Amplitude 5{ dBm
&

) Range

Base 50.000000 M @/
frequency:

Carrier 50000000 M @
spacing:

Coding:

Symhol rate 5 Hz

0159-269
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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 23,
Calibrating a Generic IQ 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.

NOTE. In the message box, click Continue
fo proceed.

RFXpress RFX100 Quick Start User Manual

Application Examples: Generic Signal

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
cht [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 ]

0159-333

Power Spectral Density.

0159-271

§% RFXpress - Generic signal.rfs @
Fie

View Configure Waveform System Window Hep
i select: Generic Sgnal - | Y IF/RF - | <2DUT Charsctertzation - B20verview |4 Fnd Instuments |TGreph # Comple - onvort JEmigll

z
2 |[ carriers: Muli Carrier v [ Number | Frequency (MH2) | Amplitud.._| Symbol rate(MHz) | Moduletion Filter [Aiphe/eT [ state [A
S‘ Add carriers; [198 3] [ Ada ] | = 50000000 000 - No Mod - - ON
= 2 100.000000 0.00 - NoMod - - oN
Al 3 150.000000 000 - No Mod - - ON

Set Anchor ] 4 200000000 000 - No Mod - - oN ¥

Total carriers: 199

Setup| Hopping| Power Ramging | 1/ Impairments | Distortion Addition| Multi-Path | Interference Addition| Sub-Cartier Modulation | S-Parameters
v s-Parameters
urn On
Select the mode: ing v ] Apply Inversion
Filter Bandwidth
O Auto o1 Full Bandwidth O Manual 8 Hz

Read from file: C:\Sparamaters Filesfiters\HighPassFilter S2P Browse.

0159272
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Application Examples: Generic Signal

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

18. To verify the spectrum and the
S-parameter, connect a high-pass filter
(DUT) as shown.

19. Click the S-Parameters tab and select
Turn On (to turn it off).

20. From the toolbar, click Compile.

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

50

0159-273

Tektronix AV G

i)

0159297
-
i
Fle View Configre Waveform System Window Hebp
| Select: Generic sgnal + | {4 IF/RF B20verview |"{Fnd Instruments | D Graph ¥ Compie L)ﬂ/OW- Run
H o
2 || camiers Mult Carrier v | [Number | Frequency (MHz) | Amplitud_ | Symbol rate(MHz) | Modulation Filter Alphe/B*T | State [~
g Add carriers: [100|8] (A ] |1 50.000000 000 1.000000 OPSK Reised Cosine  0.35 ON
c (s ) 100000000 000 1000000 oPSH Reised Cosine 035 ON
ot 3 150.000000 000 1.000000 QPSK Raised Cosine 035 ON
[(SetAnchor ] |4 200000000 000 1000000 ops Roised Cosine 035 ON_ ¥
Total carmiers: 188
Setup| Hopping| Power Ramping | /O Impairments  Distortion Addition| Mult-Path | Interference Addition| Sub-Carrier Modulation | S-Parameters(C=—={
) s-Parameters {
um On
elect the mode Apply Ir 1
Auto Full Bandwidtt Manual o Hz
0159-296

20

Ele View Configure Waveform Systern Window Help

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

0159-274

0159-275
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Application Examples: UWB-WiMedia

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.
4. Select Custom.

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

6. The default values for the selected setup
and packet are shown graphically.

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

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

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

RFXpress RFX100 Quick Start User Manual

;Selecl: UWB-WiMedia - |4 IF/RF - 4 ervie

Mode: O Conformance @ Custom [__Res{ 5

PPDUs in Gre

g Setup | Q Impairments | Distortion AdditigadIUTEFat
3

Select setup: | WiMedia Spec Example Packet Index_| Name

[Repeat [~

Addpackets: [1|4] |Index [Neme

Add packet groups: |1 & Add
Delete
e

v) Selected Packet Group

Repeat this group: |1 |4 times Number of packets in group:

Group start delay: |0 |¢] symbols  Spacing between packets: |6

Hopping Pattern

Frequencies{MHz)

Assign TFC number for user-defined pattern :

1 WiMedia Packet Group 1 1 PPDU

E Add
]

(SSEEETEM v || Hopping

0159-245

s

OK ][ Cancel ][ Help ]

0159-205
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52

Adding Interference
1. Click Interference Addition.

2. In the Gated Noise group, select Turn
on.

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

5. From the toolbar, click Compile.

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
Fle View Configure Waveform System Window Ha

éselect: UWB-WiMedia ~ | {4/ IF/RF ~ E2Overview [ & Find Instruments ‘J_T]Graph ¥¥ Col onft
§ Setup | I/Q Impairments | Distortion Addition | Multi-Path Imerfere\ﬁ}\:eMditiun
&
g ~] signal Addition +) Gated Noise
E [] Turn ) Packets Turn on
3 IF/RFE [] Preamble: (S/N) I3l o
@:/EPLCP Header: (s/N) -10.00[¢] dB
Software Hardware [] Payload: (S/N) 4 a8
0159-206
Fie View Configue Waveform System Window Help
ESeIect: UWB-WiMedia ~ | {4 IF/RF ~ = Overview | “4Find Instruments | & Graph ¥ Cormple -

0159-207

&% RFXpress - UWB-WiMedia.rfs
Fle View Configure Waveform Systern Window Help

Select: UWB-WiMedia + |44 IF/RF ~ 22 Overview | “&Find Instruments ‘EGI’E
=3 Waveform List Bkl Addition | Multi-Path | Interference Addition
<
4 | Name | Length Sam... Form‘
S || wavef., 405k  24.00.. I +| Gated Noise
= || wavef.. 405k  24.00.. ¢ | []Turnon @) Packets
indll} vvavef.. [ 405 k [ 24.00.. [IF/RF] —
‘ Preamble: (SN) || |
[ Show Graph » \ Spectrum
[ :
‘ Save Data as... Time domain 6
! Irnport from File... SpeeegE
| Import from Tektronix Osciloscope. ..
Delete ur?pn e oI
Delete Al I ; through ‘ ?;
Rename...

0159-208

0730 i graph to selecta

— z0om area.

T ‘
T T T T 711 ‘
LlLbddbdLLLLALLLL b

e

Zoom|In

Amplitude

100000 150000 250000
< >
Paints
Cursor 1 Cursor 2 Delta ( Cursor1-2)
Points Points 999999 Points
Amplitude [0 |aB Amplitude dB Amplitude 1070 |dB

2167050
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Application Examples: UWB-WiMedia

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:

A Tektronix AWG7122B with Option
06, running RFXpress software.

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

m  Connecting cable.

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

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. Observe 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 GS/s.

8. Select InterLeave.

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

RFXpress RFX100 Quick Start User Manual

Tektronix AV G Tektronix Osdilloscope

i)

[ e G EE E -
- —

0159-297

&% RFXpress - UWB-WiMedia.rfs
Ele Wew Configure Waveform System Wndow Help
éSeIect: UWB—}I_\I\Med\a ~ | IFRF - g(}?ﬂa(rjamn S0verview “§Fnd Instuments | & Graph #% Compile ~

Calibration
Instrument Setup
Signal format. |RF

2167042

etup selection

todel Status
TEKTRONIX,DPOT254

TEKTRONK OPOTOE0 Ethernet
TEKTRON 04 Connected  |Ethernet ol
¥ Connected

Connect

Discannect

(8) (9) >

Calibration Setup

Sampling rate: 18 858400000 5|31 S7s

InterLeave [] Zeroing Generatar center fred ;: Hr

Band group 'EandGrUup 2 Band group center freq J: Hz

Calibration reminder: [ payer & | Sideband

While compiling, apply correction files to Bands M1 M2 M3
Ch1

ch1 Ch3

Ampliude:  [0.500

Select the correction file

Average Wm

I
|l iterations

L@

Ypp Offset

==
<=

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

2167-043
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Application Examples: UWB-WiMedia

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

13. Set the Amplitude for Ch 1 to 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.

17. Set Band Group to Band Group 2.

54

Calibration

Instrument Setup

Signal format

Setup selection

X

Caonnected

Model Status CaonnectionType  Name Al Connect
TEKTRONX DPOT7254 Ethernet test
TEKTROMNE DPO70804 Ethemnet

Ethernet

Test Connection

*) Connected

<

Calibration Setup
Sampling rate:

19.858400000 G |3 Sis
[] Zerging

BandGroup 2«
Calibration reminder:

While compiling, apply correction files to
Ch1Q
ch1 Ch2

InterLeave

Band group:

Average 3 iterations
Generator center frec |:|3- Hz
Band group center freq; l:ls Hz

Sidehand:
Bands: 1 2 3

Status: Ready

Amplitude: Offset oV
Select the correction file 14
CiCorrectionsiChcorrections_18.958Ghz rfc o /1_5\ Browse .. I
{ Y
Click "Calibrate" to create new correction f\|E® \.
[ oK ] [ Cancel ]| Anply | [ Help ]

RFXpress - UWB-WiMedia.rfs

Fle View Configure

ESeIect: UWB-WitMedia = #41Q  ~

2167-044

Waveform  Systern Window  Help

B Overview |'E'{F\nd Instruments ‘EGraph ¥ Comple ~

Setup 1/Q Impairments | Distortion Addition | Mul
Mode: (@) Conformance

Iti-Path | Interference Addition

‘ 51 LLIOIZABAA

Marker Mapping

Selected Packet Group

Repeat this group: ‘1 )3 fimes
Group start delay: ‘D E symhbols
Group end delay: ‘LE symbols

Packet Details

Add packet groups: |1 il Add

() Custom
Packet Groups:
Select setup: ‘W\MEdia Spec Example Packet | | Index |Name Repeat ‘:
1 WiMedia Packet Group 1

Bl

MAC header.

‘WiMed\a Spec Example

Murnber of packets in graup: ‘W £ Pa:
Spacing between packets: ‘ &
Tane Nulling...
Hoppin,
~ ‘ Band Group ~

1

TF Code

[fre1 [o]

2167045
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Application Examples: UWB-WiMedia

18. From the toolbar, click Compile > i RFXpress - UWB-WiMedia.rfs

Comp"e Settingsl File View Configuwe Waveform System Window Help
ESelect: UWB-WiMedia -\wIF/RF = = Overview “4Find Instruments ZGraph ¥ Compile -|

O/t s

| Setup | 1 Impairments | Distortion Addition | Interference Addition
2167-046

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

Autormatic

<>

Waveform length:

NOTE. OVersampling is CalCUlated Compile Button Preferences
automatically to achieve a sampling rate of Compies and sends to
19.996576 GS/s. Complies only

Signal Format

20. Click Compile. OFRF @10

| waveform name: Waveform1_| Q waveform name: Waveform1_Q

<>

Sampling Rate
[V] Autornatic

<>

Oversampling
Correction Files

When compiling, apply correction files to these channels
@ﬂ Chi [Jch2 []Ch3 [Jch4

Normalization
Mode: | Auto ‘V_l Division factar:

<>

[] Adjust for wrap-around

Qverwrite waveform in RFXpress list @
[Jlinvert  [[]@Q Invert

Compile l OK H Cancel H Help

0159-370

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.

22 Overview | “Find Instruments ‘EGraph ¥ Compie ~

3. Ensure that the signal type is set to
IFIRF. 5
&

Setup Q) Impairments | Distortion Addition | Multi-Path | Interference Addition

) Conformance () Custom
Packet Groups:

4. Ensure that the Mode is Conformance

h I . WM . iMedia Spec Example Packet v ‘ Index | Name Repeat | A
and the Selected setup is WiMedia st pecietgrouns [ T [T iedaPaderGon T B
Spec Example Packet. Leave the default
values for the selected setup. [+
0159-209

RFXpress RFX100 Quick Start User Manual
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5. Click Interference Addition.

Fle View Configure Waveform System Window Help

6. In the Real World Signal Interference { Select: UWE-WiNledia -

HIF/RF -

=2 Overview "“i Find Instruments ‘EGraph ¥

group bOX, CliCk Turn on. § Setup | IfQ Impairments | Distortion Addition | Multi-Path InterferenceAddilin
(BB"
. —_— S || (») signal Addition ) Gated Noise
7. Click Add WiFi signal (MIMO). g JIimer Packets
[ v IFRF Preamble: (S/N) [7@
8. Set the following parameters: PLCP Header: (S/N) I3
Software Hardware Payload: (S/N) ‘m
= Frequency to 2.4 GHz (default). : -
Waveform ;| | Symbols
= AmpIItUde to 30 dB. Waveform @ |3 through LEED
[v] offset [+] sinusoidal Interference
[[]Turnon
Frequency: E" Hz G Q
Offset from W
Carrier: K2}
+] RealWorld Signal Interference
Frequency (Hz) Amplitude (dB) V| Turn on
<7 ] Add WiMax signal / [
Add WiFi signal (MIMO)  [2400000000G ©|3] 0.00] Bl
[[] Add WiFi signal (802.11a) & ‘ &‘
0159-210
9. In Graph Setup, add the following graph: . J——— B]
Frequency Domain: Spectrum L2071 28R
10. Click OK. Folders: Awailable Graphs:
~ o
Ivs. O = < N
Statistical
Spect
Tirme Damain Y pectum

Selected Graphs (select up to 3):

Add
SPBCTFm Remove
10)
OK. l [ Cancel ] [ Help

0159-211
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11. From the toolbar, click Compile.

12. The spectrum is as shown.

RFXpress RFX100 Quick Start User Manual

Application Examples: UWB-WiMedia

1

File View Configure Waveform System Window Help

ESeIect: UWB-WiMedia « | &4 IF/RF ~ B2 0verview |“dFind Instruments | & Graph ¥ Comple -

0159-212

2
o
2
B 2Zoom Out
2
=
=4
11052
129561
-148.070
1196.8448 23035895 35906343 47873701 60842030 71910886 83770134 06747582
Frequency (MHz)
Cursor 2 Delta ( Cursor 1-2)
Frequency [E] 4/Hz Frequency |0.800046592 G| Hz Frequency $ Hz  FFTpoints
Amplitude dB  Amplitude dB  Amplitude 4B Average 1

RFIF Spectrum X
1

57



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. D
1] RFXpre:e!adar.rfs
3. Click the Carrier tab. File View / Configure Waveform  System  Window

ESeIect: Radar ~ |44 IF/RF ~ == Civerview ’

4. Keep the following defaults:

B Carrier Magnitude (Peak) to 0 dBm. § Carrier Pulse | I/Q Impairments | Interference Addition
=
D
m  Carrier Frequency to 100 MHz. _
Carrier Magnitude (Peak): ‘D.DEID Q iC dBm
B Coherent Carrier is selected. 5 _
Carrier Freguency: ’1DD.DDDEIDD Ma |\ Hz
Coherent Carrier e 4

0159-213
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5. Select the Pulse tab and select the
Pulse Envelope tab.

6. Set the following:

B Pulse Shape to Rectangular
(default).

E  Start Time to 0 ps (default).
= Pulse Width to 10 ps at 100%.
®  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).

m  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.

RFXpress RFX100 Quick Start User Manual

Application Examples: Radar

§% RFXpress - Radar. rfs

Fie View Corfigure Waveform —Sugem Window Hebp
: Select: Radar ~ | A IF/RF - 5 \=% Overview | "4 Find Instruments | ZGraph ¥ Compie - On/cff! Run

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

§ Pulse Train Selected Pulse
; [Puise v| [index e Repeat | PRI(ms) | Duration (ms) |~ | [(Delete ] | o0

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.  [0.00

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

59



Application Examples: Radar

10. Ensure the following:
= 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.

60

Compile Settings

Compile Button Preferences
(@ Compiles and sends to
(O Compiles only

5

&IFRF QOla

Pulse name: Waveform1

Sampling Rate i
Automatic

<>

Oversampling

Correction Files
When compiling, apply correction files to these channels

[Jcht  []Ch2
Select Correction File:

AWG Run Mode

() Continuous (®) Sequence

Adjust Pulse Time/Frequency Parameters
(@ Time parameters (O Frequency Parameters

Ovenwrite waveform in RFXpress list

Olinvert ] Q Invert

Compile [ OK H Cancel H Help

l

"RFXpress - Radar.rfs
Fle View Configure Waveform System Window Help

0159-354

ESeIect: Radar ~ |44 IF/RF ~ =2 Overview ‘;&Flnd Instruments | & Graph ¥ Corr
=] Waveform List saad erference Addition
§ 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 men
Delete Al IRE S0 P
Rename...

Waveform1_1_|

Mm!llll‘lfl‘ﬂl_lllil'lllllllflillll\ll___- =

Amplituce

Paints

Cursor 1 Cursor2 Delta( Cursor 1-2)

Points 0] Paints 131007 Points

Amplitude Amplitude Amplitude

0159-217
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Generating a Hopping Radar Waveform: Creating a Pulse-to-Pulse Frequency

Hopping Signal

Application Examples: Radar

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.

3. In the Carrier tab, ensure that Coherent
Carrier is selected (default).

4. Set the following:

B Carrier Magnitude (Peak) to
2.5dBm.

B Carrier Frequency to 200 MHz.

RFXpress RFX100 Quick Start User Manual

('s?. RFXpre=s - Radar.rfs
File  Vie Configure Systermn  Window
Select: Radar -~

= Overview ‘ .

W IF/RF ~

1S LLICIBARAN

AR,

Carrier Pulse | V0 Impairments | Interference Ad

dBm
JQ

arrier Frequency: ’200 000000 v- Hz

Carrier Magnitude (Peak):

3

» .
Coherent Carrier

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

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

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

E Repeat to 6.

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

62

§% RFXpress - Radar.rfs

| 351 wiiojane]

l

Select: Radar ~

Puse v [index Jpe Repeat | PRI(ms) Duration (ms) A| [ Delete
g [ Jf/Puise (i 0ms2 027 =
A4
Add Pulse
Groups. 3
Pulse Envelope | Staggered PRI | Modulation | Hopping | Pulse Impairments | Multi-Path | Antenna
Pulse Shape |Raised Cosine
Start Time (To): ~ [0p X
Rise Time (Tr) 100.000 n % S S /n v v

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

Fall Time (Tf) 100000 n

Off Time (Toff) 30.000005 u

22102326 KHz

PRF:

RFXpress - Radar.rfs

WIFRF -

Selected Pulse:

1.00

0.75

0.50

0.25

0

I< Tr+Ton+Tf=1524us

Ampltude Relative to Carrier.

Offset from Carrier Frequency. [0

File View Configure System  Window Help

== Overview ‘P & Find Instruments ‘@t

[0.00

0159-220

157 WLIOISABAA

Carrier |Pulse 1/Q Impairments | Interference Addition

Add Pulse
Groups...

Pulse Train
lPuIse v | | Index | Type Repeat | PRI(ms) Duration (ms) #
—p & 1 Pulse 8 00452 027

Select Madulation:

No Modulation

RFXpress RFX100 Quick Start User Manual
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Application Examples: Radar

8. Click the Hopping tab and select Turn &% RFXpress - Radar.rfs
on. Fle View Configure System  Window Help

§Select: Radar ~ |44 IF/RF ~ 2 Overview | “4Find Instruments }EGraph ¥+ Comple ~ Oy
9' ln the table! C"Ck Add to add rows. § Carrier Pulse I/Q Impairments | Interference Addition

& Pulse Train Selected Puls
NOTE. You cannot add more rows than the S| - 0 fre weemes PR Domor i ] (0o g
repeat value (6 in this case). 2] — TR o452 027 =,

¥

Add Pulse
Groups v

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

Pulse-to-Pulse Frequency/Amplitude Hopping

0 Hop | Frequency Offset (+/- MHz) Relative Amplitude (+/- dB) |4 ~lmicn
1 0.000000 0.00
x 2 0.000000 0.00
3 0.000000 0.00
Delete 4 0.000000 0.00
5 0.000000 0.00
B 0.000000 0.00

Repeat frequency/amplitude hopping
0159-222

10. Set the following:

File View Configure Systern  Window Help

®  Frequency Offset for the first hop to

50 MHz. ESeIect: Radar ~ |44 IF/RF ~ =2 Overview ""{Fmd Instruments ‘EGraph ¥
§ Carrier Pulse I/Q Impairments | Interference Addition
E Frequency Offset for the second hop ) Pulse Train
to 40 MHz. § [F‘ulse V‘ Index | Type Repeat | PRI(ms) Duration (ms) # Delete
. il ) [ 1 Puise B 00452 027 e
= Frequency Offset for the third hop to =
-50 MHz.
= Frequency Offset for the fourth hop |—|Add Puise
tO 0 MHZ Groups... v
- Frequency Offset fOI' the ﬁfth hOp to Pulse Envelope | Staggered PRI | Modulation  Hopping | Pulse Impairments | Multi-Path | Ani
30 MHz. Pulse-to-Pulse Frequency/Amplitude Hopping
) Hop Frequeprey Offset (+/- MHz) = Relative Amplitude (+/-~ dB) |~
®  Frequency Offset for the sixth hop to 1 50.000000 0.00
— 40.000000 0.00
30 MHz. jad ﬁ ~50.000000 0.00
Delete N 0.000000 0.00
5 30.000000 0.00 L3
SSD.UDUUUU 0.00

0159-223

11 From the toolbar, C“Ck Compl|e &% RFXpress - Radar.rfs
Settings. File View Configure System  Window Help

Select: Radar - ‘wIF/RF - ‘ B2 Overview "’lFlmd Instruments ;EGraph

§—||Carrier Pulse| I/Q Impairments | Interference Addition Compil Settings...
0159-224
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12. Ensure the following:
= 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.

64

Compile Settings

%]

Compile Button Preferences

(®) Compiles and sends ta: Chi \ e

(O Compiles anly

Signal Form @
@ IFIRF Ola \
Waveform1
v

Pulse name:
Automnatic

Sampling Rate
Oversampling ;}

Correction Files
‘When compiling, apply correction files to these channels

[Jcht  []Ch2
Select Correction File:

AWG Run Mode

() Continuous (® Sequence

Adjust Pulse Time/Frequency Parameters
(O Frequency Parameters

3)

(@ Time parameters

Ovenwrite waveform in RFXpress list

Olinvert ] Q Invert

Compile | [ OK

H Cancel H Help

0159-355

Fle View Configure

Select: Radar ~ |44 IF/RF ~

Waveform  Systemn  Window  Help

= Overview "”iFind Instruments ‘EGrapl’

RFXpress RFX100 Quick Start User Manual

§ Waveform List saiad erference Addition
g,, Mame = Length Sam.. Form
S | wavef.. 407k 150.. 1 -
£ || wavef.. 407k 150.. Q Repeat PRI(ms) Duration {ms) # @
2} nndra 097
| Show Graph b | Spectrum
Save Data as... Tirme dornain
< Import frorm Ei SEEUEe i
14 mport from Tektronix Osciloscope...
Delete T
Delete Al raph Seub. . ~
Rename...

0159-225
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15. The spectrogram is as shown.

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

&y Color Palstie:

190003 e T - o8

13673

Time {us)

10859

8144 .
-224dB

5429

2715

|
76.02 16004 22505 300.07 376.08 46011 52513 60015 67516 75018

Frequency (MHz)

0153108

16. The spectrogram as seen in a Tektronix SLIE
. B0 Fle  View Run  Markers Setup Tools  Window  Help g x
RSAG100A is as shown. Displays | [Markers Settings | Trig | ca | ana | = Frea: 200.0 Mz o Refley: 223.6 mV ALD\I Reply | Run

< Ovwerlap: 0 % +Peak Marmal Clear

< Scale: 0
596.7 us

Y REW:

I A
< pos:

a

998.7 us

Autoscale & (R 200.0 MHz & Span: 110.0 MHz

Marker Marker | Frequency [ & Frequenc [ Time: [ 2 Time [ Pulse Trace [ 2 Pulse Tra~
R";Id"“t MR, 250,05 MHz 468.713 us 30,04 MHz
LD M1 240.0125MHz  -10.037SMHz  522.153us  53.440us  39.04 MHz 0.0000 He
M2 14895 MHz -100.1 MHe SE4.460us  95.747us  39.04 MHz 0.0000 Hz
13 200 MHz -50.05 MHz 60B.093us  140.280us  39.04 MHz 0.0000 Hz =
4 | 3
Markers  Defre | o~ MR [Tme ~[l+se715 us To Center | Peak »| o &|[Toe
[stomped |Acq BW: 110,00 MHz, Acq Length: 1,336 ms [real Time  [Free Run \Ref Int |attem:250B |

0158109
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Creating Costa’s Modulation

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

66

1.

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

Click the Carrier tab.

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

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

Select the Pulse tab and select the
Pulse Envelope tab.

Set the following:

B Pulse Shape to Rectangular.
®  Pulse Width to 112 ps.

m  Off Time to 100 ps.

&% RFXpress - Radar.rfs
File  Vie

Configure  Waveform  Systern  Window

W IFRF ~

= Overview

Select: Radar -

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

1)

= Carrier Magnitude (Peak): 3 dBm
o

&

1000000000 ) | Hz

Carrier Freguency:

oherent Carrier

0159-226

&% RFXpress - Radar.rfs

Fle Wiew Configure Waveform System  Window Help

EIFRF ~ =2 Overview "':iFind Instruments ]@'

| Select: Radar ~

§ Carrier Pulse /Q Impairments | Interference Addition

=

% / Pulse Train

3 Index | Type Repeat PRI(ms) Duration (ms) &
4 $ 1 Puse 1 02120 021

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

Pulse Shape: Rectangular b |
oo 8

Start Time (To):

Rise Time (Tr)

112.000000 u

100000000 u &

Pulse Width (Tan):

Fall Time (Tf):

Off Time (Toff):

PRF: 4.716981 KHz

0159-227
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9.

10.
1.

12.

13.

Click the Modulation tab and set Select
Modulation to User Defined Step FM
AM.

You will create a Costa’s code of seven
steps with Af = 42.4 MHz. The code that
will be used is 3605412.

In Add Steps enter 7.

Click Add.

In the table, enter the following:
= Duration to 16000 ns.

B Frequency to 127.2 MHz.

Repeat step 11 for all the steps in

the code. Keep the duration constant
(16000 ns) and calculate the frequency
using the formula Af * code (for example
42.4*3,42.4*6,42.4* 0, and the rest).

From the toolbar, click Compile.

RFXpress RFX100 Quick Start User Manual

Application Examples: Radar

ﬁ RFXpress - Radar.rfs
Fil

Select: Radar ~ |44 IFJRF ~

le Wiew Configure ‘Waveform  System  Window  Help

=2 Overview ‘E'aFind Instruments EGraph 3 Compile ~ on
|

Fi

Select: Radar ~

.f. Carrier| Pulse| 1/Q Impairments | Interference Addition
&
Ig Pulse Train
% || Puise v| | ingex | Type Repeat  PRI(ms)  Duration(ms)  #| [ Delete
B & 1 Puise 1 0.2120 0.21
Add *
+
Add Pulse 0
Groups... 2
Pulse Envelope | Staggered PRI Modulation' Hopping Pul%ﬂpairmerﬂs Multi-Path | Antenna
=
9 Select Modulation: [User Defined step Fmam O v
=
Add Steps: 17 25
" Frequency offset (+-  Amplitude e
g Step Duratlon%Duranon (%NHZ) )
o 1 16000 14.285714285... |127.200000 0.00
_ Delete 2 16000 14.285714285... |254.400000 0.00
= 3 16000 14.285714285... |0.000000
4 16000 14.285714285... |212.000000
5 16000 14.285714285... |169.600000 0.0i
] 16000 14.285714285... |42.400000 0.00 2
0159335
le  View Configure Waveform System Window Help

{4 IF/RF -

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

0159-229
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14. In the waveform list, select IF/RF. &% RFXpress - Radar.rfs

nght'CIICk and select Show Graph > Fle View Configure Waveform Systern  Window Help

SPECtmgram- ESeIect: Radar ~ |44 IF/RF - = Overview ““{Find Instruments ‘EGraph
5 | DEEETY SR - fcrcnce Addition
g Mame @ Length Sam.. Form
B Waver., T60M 733 0 Repeat _PRI(ms) Duration (ms)_ ~| (D2
= 021 5

D Show Graph 4 Spectrum

Save Data as... Time dornain
f—O Spectrogram

Import fro
mport from Tektronix Osciloscope...

14

Delete F———
Delete Al rgp etup... .

<e [mpairments | Multi-Path
Rename...

0159-230

15. The spectrogram is as shown. Iz

21200
Setframe size:

D Color Palette:

0dB
148.40 -

127.20

1.8
Frequency (GHz)

0153-115
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Application Examples

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.

1. Start RFXpress.

2. From the toolbar, click Select > Radar. = dar.rf
Select the signal type as IF/RF. W\ REXpress c Racar. rfs
Fle View Cgl e Waveform Systemn  Window
3. Click the Carrier tab. E . )
: Select: Radar ~ |45 IF/RF - m Overyview
4. |eave the defaults for Coherent Carrier
(enabled) and Carrier Magnitude § Carrier Pulse | I/} Impairments | Interference Addition
=
(Peak). %
5. Set the Carrier Frequency to 1 GHz. = rrier Magnitude (Feak]:
=
Carrier Frequency: n [1.DDDDEIDEIDD G '{i Hz
[v] Coherent Carrier
6. Select the Pulse tab and select the
PUIse Envelope tab ,i:za:_h:d: ?”Zi‘izw‘”iﬁ:;’z cf:::n:.zi:di;odiz\ew "{Find Instruments  TGraph ¥ Compile ~ on/cfrg_-
= || carrier | puise| @ Impairments | Interference Addition
7. Set the fo”owing: Puise Train Selected Puise

Index  Type
& 1 Puse

= Pulse Shape to Rectangular.

= Pulse Width to 11.2 ps.

Repeat PRI (ms) | Duration (ms) A

5 0.1112 056
- 0.75 + +
-
050
0.25
0

|<—— Tr+Ton+ Tf=11.20us

—|

Pulse

= Off Time to 100 ps.

Pulse Shape Rectangular

Start Time (To) [op

B Repeat to 5. !

Rise Time (Tr):
Pulse Width (Ton)
Fall Time (Tf)

Off Time (Toff)

PRF

RFXpress RFX100 Quick Start User Manual

[11:200000u

100 000000 u

B.992806 KHz

nvelope | Staggered PRI | Modulation | Hopping | Pulse Impairments | Mult-Path | Antenna

litude: Relative to Carrier: 0.00

Offset from requency. [0

Repeat

0159-374

: Radar
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70

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 (in ms) for the first
pulse.

12. Repeat steps 10 and 11 to enter the
deviation for the remaining pulses as:
0.1, -0.05, 0.085, 0.13.

13. From the toolbar, click Compile.

14. On the RSA, do the following:
m  Set the center frequency to 1 GHz.

B Set the scale to 1 ms.
Observe the signal on the RSA.

ﬁ RFXpress - Radar.rfs
File View Configure Waveform GSystem Window Help

verview | " Find Instruments |EGraph ¥¥Compile - Om/oﬁﬂ

Select: Radar - 4 IF/RF - @EDUT Characterization ~ 12

——— & 1|Pulse 5 01112 056
Add 0.75

§ Carrier Pulse I/Q Impairments | Interference Addition

2

g Pulse Train Selected Pulse:
E Pulse v | | Index Type Repeat  PRI(ms) Duration (ms) 4 Delete 1.00

050

0.25

\ Add Pulse .
Groups. 3
o= Je—— Tre+Ton+Tf=11.
Pulse Envelope | Staggered PRI Modulation | Hopp Impairments | Muli-Path | Antenna
Staggered PRI ;
Staggered PRItype: | User Defined 2 urn on

PRI Deviation Slope e User Defined Staggered PRI
Nonstaggered PRI
! ) L
=0 7 )

PR PRI PRITTE PRI T

staggered PRz
&) 3 —
H ‘ I .
RI+ _ple- PRI+ —pla PRI+ _pTime
Deviation  Deviation  Deviation  Deviation
Repeat PRI Deviations
0159-375

13

ESeIect: Radar ~ |44 IF/RF - B Overview | “4Find Instruments | & Graph #¥ Comple -

Fle View Configure Waveform Systern Window Help

0159234

[ Tek RSAB100A - [Amplit ne (&)
Fle  WView Run  Re larkers  Setup  Tooks  Window  Help 8 x
Diplays | Merkers | Settings [ Trig [ aca [ #na | © Frea: 1.0000 GHe = Reflev: 200cBm  Ampl | © Replay | Run |

v Trare 1  Show +Peak Normal Clear

© 200cEm g

< /el
00d8

< Span.
1100 MHz

-68,00 cem
sutoscale | B
rvis: 1z.62dem © Positon: 0.0005 © Scale: 1000 ms
Max 0.85dn @ 822us M blé2dim @ B205us
Stopped lbcq BW: 110,00 MHz, Acqlength: 2.252ms  Real Time [TrigIn (front) [Ref: Int [atten: 3008 |
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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 s 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. Setthe Carrier Frequency to 1 GHz.

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

7. Set the following:
= Pulse Shape to Rectangular.
= Start Time to 40 ps.
B 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.

RFXpress RFX100 Quick Start User Manual

is'i’ RFXpress - Badar.rfs
File  View 'e re  Waveform  System  Window  F

S

ESelect: Radar - |44 IF/RF - B3 Overview | TR
g arrier| Pulse | Q) Impairments | Interference
&

Carrier Magnitude (Peak): ;: dBm
o K2

Carrier Frequency: 1.000000000 G [¥] Hz

[v] Coherent Carrier

0159-122

@\ RFXpress - Radar.rfs
Fle View Configwe Waveform System Window Hep

: Select: Radar + |/ IF/RF - B Overview |“QFind Instruments |EGraph # Comple - On/OW- Run
§ Carrier | Pulse| IQ Impairments | Interference Addition

& Pulse Train Selected Pulse

= Index  Type Repeat  PRI(ms) Duration (ms) A 20T

= !

[ 1 Puse 1 05000 050 ’
0.75
+
0.50
025
0

7 l<——TreTon+ Ti-500us ——|

dd Pulse
Noups

Pulse Envelope | Staggered PRI | Modulation | Hopping | Pul

Pulse Shape. Rectangular

Start Time (To):  [40.000000 u g s Amplitude Relative to Carrier 0,00 |3 8
tise Time (Tr) & it v Offset from Carrier Frequency: |0 1§ Hz

Pulse Width (Ton):  [5.000000 u g s 100% v Vv Repeat 1 B

Fall Time (Tf). o at v

Off Time (Toff) 455.000000 u 3y s

PRF 2.000000 KHz

0159-236
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72

8. Click the Modulation tab and set
Select Modulation to Linear Frequency
Modulation.

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

E 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.
B Pulse Width to 5 us at 100%.
= Off Time to 375 ps.

= Amplitude Relative to Carrier to
-2 dB.

&% RFXpress - Radar.rfs

File View Configure Waveform  Systern  Window  Help

Add Pulse
Groups...

Select: Radar ~ |4 IF/RF ~ =2 Overview |'°{F\nd 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 Pulse 1 0.5000 0.50

Sweep Range: |10.000000 M

Frequency Sweep: ‘Low to High

0159-237

8% RFXpress - Radar.rfs
Fle View Configre Waveform System Window Help
: Select: Radar ~ i IFRF -‘

22 0verview hﬁnd Instruments | ZE)Graph ¥ Comple ~

/o W R

Carrier | Pulse| I/Q Impairments | Interference Addition

Pulse Train
gdex Type Repeat | PRI(ms) | Duration (ms) & 10
1/Puise 1 05000 050
2| Pulse 1 05000 050 L2 o
.

Pulse Envelope | Staggered PRI | Modulation | Hopping | Pulse
Pulse Shape 'Rectangular
Start Time (To): | 120.000000 u' Amplitude Relati
Rise Time (Tr) v Offset from Car
Pulse Width (Ton). |5.000000 u Repeat
Fall Time (Tf):
Off Time (Toff) ~ |375.000000 u
PRF 2000000 KHz

RFXpress RFX100 Quick Start User Manual

Selected Pulse:

Tr+Ton+ Tf=5.00 us

ive to Carrier:

rier Frequency: |0 18 Hz

i B
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1. ik e Mdlton et 14

Select MOdUIatlon to Linear Frequency File  View Configure Waveforrn System  Window  Help
Modulation. :
WIFRF -

Select: Radar -

B2 Overview "E' & Find Instruments ‘ e

14. Set the fO”OWIng: § Carrier Pulse I/Q Impairments | Interference Addition
<
@ =
g Pulse Train
= Sweep Range to 10 MHz. 2
- lF'uIse VJ\ Index  Type Repeat  PRI(ms) Duration (ms) # |
= )
= Frequency Sweep to Low to High. o ] ML [Puise d o000 ot
2 Pulse 1 0.5000 0.50
Add Pulse
Groups...
Sweep Range: 10.000000 M
Frequency Sweep: ‘Law ta High
0159-239
15. Click Add to add a pulse. (#{RPxpress - Radar.rfs
Fle View Configure Waveform System Window Help
| select: Radar - iR - | overvew | "4Find Instuments |Teraph # Comple - On/c'f! Run

= | Carrier Pulse 1/ Impairments | Interference Addition

16. Select the Pulse Envelope tab.

Pulse Train Selected Pulse
| [Index Type Repeat  PRI(ms) Duration (ms) | [(Delete ] | o
. (3 ulse
17. Select the pulse and set the following: TS C— T e
3 Pulse 1 05000 050 ¥ 0.50
= Pulse Shape to Rectangular. D \
p g 66 d:NPDS‘ e - Ic Tr+Ton + Tf=5.00 us
] start Tlme tO 300 I“IS' mve\npe Staggered PRI | Modulation | Hopping | Puls
Pulse Shape Rectangular
] Pulse Width to 5 ps at 100% Start Time (To): 300000000 u Amplitude Relative to Carrier:  -3.00 [$ 8
Rise Time (Tr) 3 Offset from Carrier Frequency: [0 18 He
u off Tlme to 195 lJS' Pulse Width (Ton): |5.000000 u = Repeat [ 14
Fall Time (TF). [fooon |3 v
= Amplitude Relative to Carrier to OffTime Tofy (185 000000
_3 dB PRF: 2.000000 KHz
0159-240
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18. Click the Modulation tab and set &% RFXpress - Radar.rfs
Select Modulation to Linear Frequency Fle Wiew Configure Waveform  Systern  Window  Help

Modulation. o
Select: Radar ~ |44 IF/RF ~ == Overview "'{Find Instruments ‘@t
19. Set the fo||owing; Z || carrier | Pulse | 110 Impairments | Interference Addition
5
% Pulse Train
u Sweep Range to 10 MHz. E Pulse ~ | | Index Type Repeat | PRI(ms) Duration (ms) &
, = $ 1 Puise 1 05000 050
E Frequency Sweep to Low to High. Add 5 Pulss 1 05000 050
. 3 |Pulse 1 0.5000 0.50
20. Click Add Pulse Groups.
Add Pulse
Groups...
Pulse Envelope | Staggered PRI Modulation | Hopping | Pul
Select Modulation:
Sweep Range: 10.000000 M
Frequency Sweep:  |Low to High %
0159-241
21. Click Check All.
Add Pulse Groups &‘
22, Click OK. Check the pulse groups to be added in time:
: Checkta &
Index  Type Repeat PRI{ms) Duration (ms) add pulse
L 1 Pulse 1 05000 050
2 Pulse 1 05000 0450
3 Pulse 1 0.5000 0.80
v

Pulse Group 1 | |
Time:

Pulse Group 2 | | | |

Pulse Group 3 | | | |

Pulse Group Added

(14243) 2

1 422
( Che% Uncheck All | [joEK/_l [ Cancel [ Help ]

23. From the toolbar, click Compile. 23

0159-280

File View Configure Waveform System Window Help

ESeIect: Radar ~ |44 IF/RF ~ =5 Overview ‘F'{Find Instruments ‘EGraph ¥ Compile ~

0159-242
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24. Select an IF/RF waveform from the @% RFXpress - Radar.rfs
waveform list. Right-click and select Fie View Configre Waveform System Window Hebp
ShOW Graph > Tlme domain. ZSeIect: Radar ~ ‘WIF,’RF = E2 Overview "“iFind Instruments ‘EGraph ¥ Cornplle ~
Carrier |Pulse | I/Q Impairments | Interference Addition

Name  Length Sam.. Formé

Pulse Train
Wavef... 3.02M 6.03.. 1 -
Pulse v | Index = Type Repeat PRI(ms) Duratior
= 05000 (050
Show Graph » Spectrum
/Save Data as... Time domain
Irport from Fil Soeeogran
om Tektronix Osciloscope. ..
e Gaphsenp.
Delete Al - raph Sep. .
ion | Hopping | PUISE Irmpair
Rename...
0159-243
25. The time domain graphs are as shown. Waveform1_i_RF X

3
I I E—
I T R
— 1
--—-—-

500000 1000000 1500000 2000000 2500000 3000000

Amplitude

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.

i Selec dar -

W IF/RF ~ | @0 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:

B Pulse Shape to Rectangular.
= 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.

76

&% RFXpress - Radar.rfs

fle Vew Confiure Waveform System Window Heb

| gelect: Radar - |44 1F/RF - | & Calbration - 220verview |"{Find Instruments |EGraph # Comple -

o SR

Selected Pulse:

Add Pulse
Groups.

Carrier_Pulse| /Q Impairments | Interference Addition
Pulse Train
lise ~ [index Type Repeat PRI (ms) Duration (ms) ~| [ Delete Ton
— 1 Pulse 20
@j Add 2

0.0550

110
® s

*
0.50
0.25

Pulse Shape Rectangular
StartTime (To) ~ [0p

Rise Time (Tr)

Pulse Width (Ton): |5.000000 u
Fall Time (T

Off Time (Toff). 50.000000 u
PRF: 18.181818 KHz

ﬂ RFXpress - Radar.rfs

Select: Radar ~ |45FIF[RF ~

File  View

Configure  Waveform  System

‘Window

22 Overview 'dFind Instruments EGvaph HCompilta -

I« Tr+Ton + Tf =5.00 us

Pulsg Envelope | Staggered PRI | Modulation | Hopping | Pulse Impairments | Mult-Path | Antenina

Amplitude Relative to Carrier. 0.00 + dB

Offset from Carrier Frequency. |0

0159-282

Help

OnjfoFf

1517 ULIDJSABAL

File | Edit |

Define Antenna

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

Target Bearing:

Vertical |

+ degrees

Carrier| Pulse /Q Impairments | Interference Addition
Pulse Train
Pulse v Index  Type Repeat PRI {ms) Duration {ms) ~ Delete
s 1 Pulse 20 0.0550 1.10
Add *
¥+
Add Pulse
Groups.
Pulse Envelop: d PRI

v
Hopping| Pulse Impairments | Multi-Path Amenn

[¥TTurn on

Scan Rate: 180.000 3 degreesisec

Scan Area: 0.198000 degrees

0.000 & degrees

0159-336

e | Utilties

| Heip ‘ﬂ

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).

10.

Start RFXpress.

From the toolbar, click Select > OFDM.

Click the Basic Setup tab.
Set the Frequency to 5 GHz.
Select Base Data 1 from the list.

Set the Data Source to PRBS and
PRBS Type to User Defined.

Select Base Data 2 from the list and
enter the Name as Pilot 1.

Set the Data Source to Pattern and
Pattern Data to 11.

Select Base Data 3 from the list and
enter the Name as Pilot 2.

Set the Data Source to Pattern and
Pattern Data to 10.

RFXpress RFX100 Quick Start User Manual

§% RFXpress -

: OFDM

Onfigre  Waveform  System  Pressts  Window  Help

i Select: OFDM ~ ‘M!F/RF - B2 overview | “& Find Instruments | 2] Graph ¥ Compile ~

onfort AVRAY

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

Base Data 1~ A] Name
Base Data 2 1
Base Data 3
Base Data 4
Base Data 5
Base Data 6 —| PRBS Type:
Base Data 7 v

Cartier Magnitude
(Peak)

0000 | dBm

Data Source:

% RFXpress - OFDM. rfs
File View Configwe ‘Waveform System Presets Window  Help

2 overview | 7§ Find Instruments ‘EGvaph % Comple ~  OnjOff n Run

Basic Setup | Symbols | Packets | Frames | Distortion Addition

: Select: OFDM ~ | UALIFIRF +

Carrier Base Data

3817 WIOJBAH

Frequency: 50000000006 |$ Hz

Base Data 1
Base Data 2

A Name: |Pilat 1]

0159-300

% RFXpress - OFDM. rfs

File View Corfigwe ‘Waveform System Pressts  Window  Help
5 overview | 74 Find Instruments ‘EGvaph % Comple ~  OnjOff n Run

Basic Setup | Symbols | Packets | Frames | Distortion Addition

: Select: OFDM ~ | (ALIFIRF ~

Carrier Base Data

3817 WIOJBAH

Frequency: 50000000006 |$ Hz

0.000 IS dBm

Base Data 1 B| Name:
Pilot 1

Base Data 3
Base Data 4
Base Data 5
Base Data b ~| Pattern Data
Base Data 7 v

[Pilot1

Carrier Magnitude Data Source:
Peak)

0159-308

% RFXpress - OFDM. rfs
File View Configwe ‘Waveform System Presets Window Help

: Gelect: OFDM ~ |4 IF/RF ~ 5 overview | “& Find Instruments ‘EGvaph % Comple +  OnjOff n Run

§ Basic Setup | Symbols | Packets | Frames | Distottion Addition
S| carrier Base Data 9
3

Frequency: 50000000006 |$ Hz

Base Data 1 A Name: Pilot 2
Pilot 1 /
BRE Pilot 2
0.000 |¢ dBm P Data Source
Base Data 5
Base Data b | Pattern Data
Base Data 7 v

Carrier Magnitude
Peak):

[10]

0159-309

Base Data 1

0159-299
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11. Select Base Data 4. R RPXpress - OFDM s
File View Configre 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 ~| PrESTYRE
Base Data 7 v

0159-310

13. Click the Symbols tab.

File WView Configure Waveform  System  Presets Window  Help

14 Set Spacing between Carriers tO ESeIE:t: OFDM ~ | {5E IF/RF ~ =2 Overview IE'KFindlnstvuments ‘E&aph ¥ Compile -~ Onjofi
5_0625 M, § Basic Setup Symbls Packets | Frames | Distortion Addition 14
i "
g Symbol List: Define selected symbol __
= " e A
15. In Add new subcarriers, enter 510 and £ [ Smbeltame e
. Symbal 1 [] User-defined Frequency Weight: ‘
click Add. '
Subcarrier table
NOTE. The total number of subcarriers in - @-o+  Oals %
new subcarriers: vl
the list is 512. Add new subcart SChll
Subcartier Type Modulation Base Data o
-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
AT Diad, ool o Diata 4 b
0159311
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16. Set Type to Null.

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

Application Examples

RFXpress - OFDM.rfs

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 RFX100 Quick Start User Manual

File  View Configure Waveform System Presets ‘Window Help
| Select: OFDM - | hALIF/RF ~ Sbrton - B3 overview 1 & Find Instruments [EGraph ¥ comple ~  Onjc
?l Basic Setup | Symbols F'acketsr Frames | Distortion Addition
§' Symbol List: Define selected symbol B
7 Symbol Name ) Spacing between Carriers: 5.062500 M ﬂ Hz
Symbol 1 [] User-defined Frequency Weight:
Subcarrier table
= ®-to+ Qall+
Add new subcarriers: 510 g
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 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
S br\ ’y §=Ya1) ‘n Diode 4
Edit selected subcarrier(s)
Type: Modulation: Base Data:
ad Thull v QPSk Base Data
Add
T
|-256--188, 186-258] Apply Delete
:
Example: -20, 15, 16-23

0159-312

% RFXpress - OFDM.rfs

File  Wiew Configure ‘Waveform  System  Presets  Window  Help

{ Select: OFDM + |UALTF/RF ~ |-

& Callbration ~ 138 Overview |'=i|=ind Instruments J@Gﬁ’aph ¥t compile ~  Onjof

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

Symbol List: Define selected symbol

| FEn uua;smg x

Symbol Name ~ Spacing hetween Carriers:

Symbol 1

[ User-defined Frequency Weight:

Subcarrier table
®-fo+ Oall+

Add new subcarriers:

o I8
Type Modulation
-256 Null = =
-255 Null - -
-254 MNull - -
-253 MNull = -
-252 MNull = -
-251 MNull - -
-250 MNull == =
-249 Null = .
-248 MNull = -

4z ni

Base Data

Edit selected subcarrier(s)

Type: Modulation:

Add

-1,0,1|
Example: -20, 15, 16-23

0159-313
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80

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 - OFDM.rfs

File  Wiew Configure ‘Waveform  System  Presets  Window  Help

 Select: OFDM ~

LALTFIRF - 5 overview \"’i Find Instruments ‘EGraph ¥t compile ~  Onjof
E Basic Setup | Symbols | Packets | Frames | Distortion Addition
@
g‘ Symbol List: Define selected symbol -~
% Symbol Name A Spacing between Carriers: 5.062500 M S Hz
Symbol 1 [] User-defined Freguency Weight: )
Subcarrier table
®-to+ Oall+
Add new subcarriers: 510 :»:J‘ Add
Subcarrier Type Modulation Base Data
-256 Null = =
-255 Null - -
-254 MNull - -
-253 MNull - =
-252 MNull = -
-251 MNull - -
-250 MNull == =
-249 Null = .
-248 MNull = -
47 PYAATE =
@ Edit selected subcarrier(s)
N Tvpe: Modulation: > \ Base Data;
2 Pilot v| [apsk |
Add
166,100, -66,-12, 34,122, 168] Appl Delete
: ¥
Example: -20, 15, 16-23

@ 0159314

&% RFXpress - QSUM_1.rfs
File  View Configure ‘Waveform  System  Presets  Window  Help

 Select: OFDM ~ | {ALIF/RF ~

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

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

§ Symbol List: Define selected symbol B

g Symbal Name ~ Sparing between Carriers: 3{ Hz
Symbciy [] User-defined Frequency Weight ‘

Subcarrier table
) ®-to+ Oall+

Add new subcarriers:

Eo

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)

Type: Modulation:

Pilot S

Add

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.

RFXpress RFX100 Quick Start User Manual

Application Examples

§% RFXpress - OFDM.rfs

File  Wiew Configure  Waveform  System  Presets  Window  Help

| Select: OFDM + | WALIFIRF ~

O Calibration ~ 358 Overview ‘w{ Find Instruments ‘EGvaph +¥ compile ~ OnfOff

Basic Setup | Symhbols ‘ Packets\ Frames | Distortion Addition \

§;‘ Symbol List: Define selected symbol
= q o »~
% || [Symbol Name ~ Spacing hetween Carriers: 5.062500 M j Hz
Symbol 1 [ User-defined Freguency Weight: E:MyProjects\Eif
Subcarrier table
L ®-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 -
4 ni
Edit selected subcarrier(s)
Type Modulation: Base Data:
Guard v} [BPSK v Base Data 4 v/
Add
|-185--178,178-185| Apply Delete
Example: 20,15, 1523
0159316
FYRFXpress - QSUM_1.rfs
Flo View Configwe Waveform System Pressts Window Help
selacn orom - | e - B2 overview | "4 Fnd Instruments | Daraph ¥ Comple + oum! Run
—']Bunsdw Symbols Packets | Frames | Distortion Additon
Symbol List: Define selected symbol
13 “Symbol Name a Spacing between Carriers: 5062500 M |
Ci L) [] User-defined Frequency Weight
Subcarrier table Padding Prefix
®-to+ Qall+ © Zero Padding Cyclic prefix
Add new subcarriers: 510 | it T
Subcamer  Type  Modulaton  BaseData A
o ] = = ® Percent 12,50
-255 Null
-254 Null
253 Null = Frequency Offset 0 |8 e
-252 Nut = [] Clipping Ratio. E
-251 Null
249 Nl
-248 Null sl -
v
Edit selected subcarrier(s) FFT sampling rate: 2502 MHz
Type: Modulation Base Data: Subcarrier count. 512
& [hun v Data carriers. 336
Guard carriers 16
:5 Apply Delete Pilot cariers: 16
@mple: -20, 15, 16-23 Null carriers: 144
0159317
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34. Click the Frames tab.

ﬁ RFXpress - OFDM.rfs

File  Wiew Configure ‘Waveform  System  Presets  Window  Help

P

35. Set Spacing between Packets to
100 ps.

 Select: OFDM ~ | 4L IF/RF ~

=2 Overview ‘ 'D& Find Instruments ‘ EGraph ¥ Compile ~

§ Basic Setup | Symbols | Packets |Frames  Distortion Addition
§
=5 B
H H = Frame List: Define selected frame
36. Click Compile. 3
A Frame Name ~ 34 Spacing Between Packets: 100.000000 u s =
Frame 1 Packets in the frame
Frame 1 A
PacketMName | Repeat ~ [F
Pavkett 1
2
10159-318
37. Observe the Spectrum graph. Spectrum
0.000
7554
15,108
2562
a
= 28
g Zoor L
é 37770 Zoom Out
=
g
B -45.324
2878
-60.432
20270821 a854.1041 a761.1662 11708 2083
Cussor 1 Cursor 2 BRI E Gyenpioiee)
Frequency | Hz Frequency (14 gggpoppon G Hz  Frequency Hz  FFT points
Amplitude d8  Amplitude dB  Amplitude B Average |1
016932

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, Se|eCt Presets > W|F| > File  View onfigure  Waveform  System | Presets | Window  Help
802.11a 36 Mbit/s QAM16 { Select: oFoM ~ | IFRF + WiFi ’ 802.11a 36 Mhitjs QAL
v WiMAK » :
=l

0159-319
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9.

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.

10. Turn on Gated Noise and click the

button to open the dialog box.

RFXpress RFX100 Quick Start User Manual

Application Examples

¥ RFXpress - OFDM.rfs

System  Fresets Window  Help

S | R rodisnns [ Dwn 7 conts - (0500 SR (i

B 5 Seup [oymboR | Pockets Fones | Do don
2| symoortist: Define selected symbol
Bl [Smpormams = Spacing between Carriers 312,500k 18 He
Short Preamble ] User-defined Frequency Welght Browss
Long_Preamble
Subcarier table Padding Prefix
Signal_Symbol
Payload 1 - ®-to+  Oall+ - © Zero Padding ® Cyelic prefix
2 <
Payload 2 Add new subcarrers: I Ady OTime ER
Payioad 3 —
S Subcarier | Type | Modulation | Base Data =
:WD’“ -32 Nl - - b %
:w“dﬁ 31 Nl -
Aoz -30 [ - .
-29 Nl - Frepfncy Offset 0 e
28 nult - /T Clipping Ratio GIIES
27 Nl - - o
26 Data  |16-0aM | Payload Data e
25 Data  |16:0aM | Payload Data
24 Data  16-0AM | Payload Data
0159-320

&% RFXpress - OFDM.rfs

File  View  Configure Wavefov Presets  Window  Help

: Select: OFDM - | YALTFIRF ~ | 52 Overview "’iﬁndxnstruments ‘EGraph ¥ compile ~  Onjoff ﬂ

=
@ Basic Setup | Symbols | Packets| Frames | Distortion Addition
g Packet List: Define selected packet
= mbols in the packet
b Packet Name A S &
Packet 1 Packet 1
Symbol IDs Symbol Repeat o]
1 Short Preamble 1
1 2 Long_Preamble |1
3 Signal_Symbol |1
4 Payload 1 1 0 E
5 Payload 2 1
° Pavoass 1 a [ * ]
Preamble/Postamble
[[] Preamble: ‘ ‘ Brows
[[] Postamble: ‘ ‘ Brows
Spacing/Overlapping
() Spacing between symbols ap ?}1 s
b © Overlap between symbols 3 % Overlap Wi
Add ?
[—W [ I Frequency Hopping... J I W Gated NDiSE...O=( 1
Delete )

0159-321
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Gated Noise

11. Click Add. 0 ‘

12. Set Start Symbol ID and End Symbol 1 PllEon
ID to 3. Ad Index Start Symbol D | End Symbal D | SN (dB) |~

1 3 -100

13. Set S/N to -10 dB.

This adds noise to the third symbol or
header (SIGNAL_Symbol) of the packet.

14. Click OK.

< (14) .

[ Repeat Gated MNoise
Q Cancel Help

0159-371

15. Click Compile. 15

EGraph v‘“‘ Compile ~

File  View Configure  Waveform  System  Presets Window  Help

 Select: OFDM ~

YA IFRE ~

=2 Overview ‘ 'D& Find Instruments

0159-323

16. Observe the signals on the AWG.

(: oo 6] Point Voltage: 0.1522V o

aciops creon | TR copen | 6 [ G

0159-324
17. Click the Frames tab.
18. Click the Phase Noise tab.
;sdzn: oFoM ~ | 4 TFIRF + B8 0verview ‘*(r\namsnumgnts ‘Esvaph ¥ Comple ~  Onfoff n Run

19. Click Turn On. E Basic Setup| Symbols | Packels | Frares| Disttion Addton
20. Ensure that Time Model (1/fe) is U] | | oene—

selected.
21. Select Profile as 1/f0.
NOTE. The VCO Bandwidth field is not
available for this profile. C @ (@

20>;/). TimeModel  (14%) O Frequency Profile Model [T Turn on

22. Set Phase Noise to 30 degrees - [ i

(integrated over a bandwidth of Sampling ) Yot S

8otz

Frequency/2). raseose  [s500q 3 vuee
23. Click Compile.

0159-325
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Application Examples: Environment

Application Examples: Environment

Create a Radar Signal with Wi-Fi and WiMAX Interference

This example uses the environment plug-in to generate a Radar signal that is interfered by adjacent channel WiFi and
WIiMAX signals. This signal can be used to test the response of a Radar receiver.

1. Start RFXpress.

2. From the toolbar, click Select >
Environment.

By default, a Radar signal (Radar 1) is
displayed.

“"—(-' RFXpress || Environment.rfs

File View |Configure Waveform System Window Help

ESelect: Environment + Q‘A@RF - EGraph ,ﬁf\Compile - Onfoff gt

3. Set the Carrier Frequency to 1 GHz.

9(5' Generic Signal||  Carrier Magnitude Peak: | 0.000 dBm
. ! 2
4. Click the Radar Configure... button. g
3 ~Radar 1
B __Radar(1) = [#]Turn On
CFDM Carrier Frequency: | 1.000000000G | 7 @
poer =
GSM
COMA Duration: 11.000000 p 5
W-CDMA [JPeriodically Extend
r 1

0158-400

5. Set the Pulse Width to 10 us. — ;
%% Radar Configure X
6. Set the Pulse Offtime to 40 ps. @
- Pulse Widin: | 10.000000 s
7. Set the Pulse Repetition to 9.
Pulse Offime: | 40.000000 E @

8. Ifyou need to create an advanced Radar

signal, select the check box and then Puise Repetition: |9 | @

select the Advanced button to display

the advanced Radar configuration dialog. | ok | cancer ][O Advancea |
NOTE. The advanced configuration dialog

contains all the Radar parameters available o
in the Radar plug-in. Refer to the online help @
for information about the Radar parameters.

9. Click OK in the Radar Configure dialog.

The Radar 1 signal changes are reflected in
the graphs.
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10. Double click the WiFi signal to add WiFi
to the environment list. (You can also
drag and drop the WiFi signal to the
environment list.)

11. Set the Carrier Frequency to 1.1 GHz.
12. Set the Power to -5 dB

13. Set the Start Time to 60 ps

14. Click the WiFi Configure... button.

15. Configure the WiFi signal as necessary
or accept the default settings.

16. Click OK.

17. Double click the WiMAX signal to add
WiMAX to the environment list. (You can
also drag and drop the WiMAX signal to
the environment list.)

18. Set the Carrier Frequency to 900 MHz.
19. Set the Power to -10 dB

20. Set the Start Time to 180 ps

21. Click the WiMAX Configure... button.

E“‘_(‘ RFXpress - Environment.rfs

File VWiew Configure Waveform System Window Help

| Graph ;:‘:\Com x Onfoff Run
A /D:IJZI\
dBU

o| Wi 1

] [“]Turn On

l Carrier Freguency: | 1.100000000G |
‘I )
1

: Select: Environment - w RF -

Generic Signal Carrier Magnitude Peak: | 0.000

)Radar 1

HE
OFDM Carrier Frequency: | 1.000000000 He
— Power M

WIMAX
450. DDO = \|

uwe

3517 WioJaAe,

Radar(1)

i
I

[l

o

=
w

Start Time: Start Time:

__50 000000 p
Duration: 185.140000 p

[ Periodically Extend

CDMA Duration:

W-CDMA [CPeriodically Extend

i

_Ccnﬁ ure. Configure
DVB-T _g g
r 1
0159-42
o — -
&% WiFi Configure
0159-403
G"—(' RFXpress - Environment.rfs
File View Configure Waveform System Window Help
| Select: Environment ol RF - [ Graph % compile -
2 ||(ceneric S\gna\&\ 17)Magn|luds Peak: | 0.000 dBm
e FRIE %narW Wi 1 \
g Radar(1) flm= [ZTumn on [] [ Tum on ‘ ] [ZTum On
[ |_oFom_J/ || carmier Frequency: [1.000000000G |z ||| Carrier Frequency: [ 1100000000 G | i\ | Garrier Frequency: [900.000000M | 1z
WE | power 000 daa ||| Power 500 N = ' Fower -1000 &
WIMAX(1) ¢ — |
Start Time: op s Start Time: 60.008 Js ) start Time: 120.0000000 | s
GSM
W-CDMA [JPeriodically Extend [JPeriodically Extend [Periodically Extend
ol (cwmme )
(F—
0159-404
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22. Configure the WIMAX signal as
necessary or accept the default settings.

23. Click OK.

%% WiMAX Downlink Configure

’ 1.25M

Modulation ‘ BPSK ” ‘

Payload » | symbaols

I

Guard interval  1/4

Offtime 1.000000 u .

| [ OK ” Cancel ]
0153-406
24. Observe the preview frequency spectrum  —
) .
plot and the time overview plot. ; Iatlad
; S -
The Frequency plot shows the three signals i _—— —
(WiFi 900 M, Radar 1G, WiMAX 1.1 G). k)
The Duration plot shows the start time as 5 Radar
black lines and the actual signal as yellow —— —— : : : :
bl k S00M S20M S40M S60M BED? 1G 12_2;1 04G 1.06G 1.08G 1.1G S0u WEDuD X r2)7()u 360u 450u
ocks. euency waton s
25. Click Compile. @
% RF Xpress - Environment.rfs
Eile View Configure Waveform System Window Help J
Select: Environment - | bl RF ~ on - | ECGraph ﬂ“,{cemp)ﬂe - onjoff n Run
§ Generic Signal]|  Carrier Magnitude Peak: | 0.000 | dem
g‘ Lt Radar 1 ~WIFi 1 WIMAX 1
2 || Radar(1) m= [ATum On ] [ Tum On n [FTum On
B OFDM Carrier Frequency: | 1.000000000G | ;. Carrier Frequency: | 1.100000000G | 7 Carrier Frequency: | 200.000000M | 17
WIFi(1) Power. 000 aa || Power 5.00 de || Power [oo0 a8
WI::::” f| Start Time: 0p s Start Time: 6.000000 5 Start Time: 0p s
— | puration 110000004 |s || Duration 1311400000 |5 || Duration s
W-CDMA [JPeriodically Extend [Periodically Extend [JPeriodically Extend
S
User Defined
Noise

0159-406
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26. Observe the compiled waveform in the
AWG.

27. The ACPR plot for the generated signal
as shown in the Tektronix RSA 6100 is
as shown.

28. From the tool bar Click Compile >
Compile Settings...

88

AwG71228 [EES

File Edit View

Settings  Tools

System  Help

Sampling Rate:6.0000000GSls 1+

C—

4 start

]\ Tek RSA6100A - [Channel Power and ACPR]

window  Help

® @ T & &% 0| Frequency: [1.0000000GH:  RefLevi [0.00 dém

Fle  Vew Run

moe

Replay

|@: 01448V @:

lac:os c1Pos:

Marker 1 High

1.00 V|
Marker 2 High
1.00 V|

® invo..

Merkers  Setup  Tools

Marker 1 Low

Marker 2 Low

PG e . CD
x|

Time: 43650000us  Volage: 04063V [

Cavos; [ OOONTS @ 5 o A A

Marker 1 Delay | | DAC Res (bits)
e

Marker 2 Delay.

B e

52 AWG.

S
-
P EC

PR | @ Repley - J

Clear

‘W-COMA
DVB-T

[Periodically Extend

[ Periodically Extend

s Normal
© 0,00 dEm
= dlgfeliv:
10.0d8
-100.00 dBém 3
Autoscale ~ Pos: 1.0000 GHz o Scale: 420.2 MHz
g Channel ch_| Offset Lower Upper
Pawer (Man): [ AL 100,000 65 dB
-13.79dBm |42 200.000.. -4669d8 465.01d8
Andlyzing warm-up period Swept  [Free Run [refi nt [atten: 1508 | [
RFXpress - Environment
File View Configure Waveform System Window Help
: select: Environment - | ji{i RF - S Graph [¥¥ compile - onfoff n Run
5 ||(Generic signal]|  carrier Magnituse Peax [0.000 il
i
3 uws Radar 1 ~WFi 1 WIMAX 1
& ||| Radar(1) mE [ZITum On n [#Tum on n [ Tum On
B OFDM Carrier Freguency: | 1.000000000G | 7 Carrier Frequency: | 1.100000000G | 17 Carrier Frequency: | 900.000000 M | 7
WIMAX(1)
Start Time s Start Time 60.000000u  |s Start Time 1800000004 | s
GsM
CDMA Duration 450.000000p |5 Duration 1851400000 | Duration: 1.739400000m | g

[Periodically Extend

User Defined

Al

BT

0158-407
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29. Set the AWG run mode to Sequence.
30. Click OK.

31. Click Compile.

32. See the generated sequence waveforms
in the AWG. All the off-times between
waveforms are intelligently extracted and
made to repeat such that the overall
signal waveform takes less memory.

RFXpress RFX100 Quick Start User Manual
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Compile Settings

Waveform length: 100.000 u EI s me

~| W Automatic

Signal Format
ClQ @ RF

Waveform name:

Waveform1

& Sampling Rate ¥ Automatic
Compile Button Preferences
& Compiles and sends to: Chi A

 Complles only

AWG Run Mode
’7 ¢ Continuous

* Sequence .—é

¥ Overwrite waveform in RFXpress list

I Periodically repeat for integer multiples only

| Cancel Help

FXpress - Environment.rfs
File View Configure Waveform System Window Help

: Select: Environment - | 4 RF ~ tion - | B Graph ¥ compile ~

o SRR -

0159-408

Generic Signal

Carrier Magnitude Peak: | 0.000 d8m

i

[Periodically Extend

[ Periodically Extend

W-CDMA

Radar 1 ~WiFi 1 WIMAX 1
g Radar(1) mE [FTum On [} [ Tum On [} [ Tumn On
[~ ((Corow o — Y e — (- e
WIMAX(1)
COMA Duration: 110000000 |s Duration: 1311400000 |s Duration: 1.550400000m |

[Periodically Extend

User Defined

Noise

5 AWG71225 A=

File Edit View Settings Tools System Help

8 b
AR Ak

Cpos: To00000TE

Capos: [ 0000T000S

Marker 1 High

Marker 2 High

Marker 1 Low

Marker 2 Low
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