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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.
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Preface

Preface

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 runs as an integral part
of AWG5000/AWG5000B and AWG7000/AWG7000B series arbitrary waveform generators and can also run from an
external PC.

You can use RFXpress to:
E  Design, debug, and develop wideband wireless communications receivers
E  Generate UWB-WiMedia compliant and custom signals

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

RFXpress RFX100 Quick Start User Manual v



Preface

Key Features

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 oscilloscope and an Agilent Performance Signal Generator (PSG®)

UWB-WiMedia

Direct RF generation of WiMedia BG1 and BG2 waveforms

Ability to generate 1Q and IF waveforms including band hopping for all band groups
User-defined IF frequency including TFC pattern

Comprehensive WiMedia signal generation support for MAC and PHY layers

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

Ability to 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

Radar

Create single or multiple pulse groups forming a pulse train

Define each pulse group independently

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

Ability to 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

Ability to use the AWG sequence mode to optimize the memory and create large number of pulses

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 Tektronix part number 077-0160-XX

vi
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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 (Draft) 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:
B 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
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Using the Software

This section covers the following information:

Getting acquainted with the software
Generating a signal

Adding impairments to the signal
Compiling a signal

Graphing a signal

Using the Software

Getting Acquainted with the Software

Using the Software Interface

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.

2.

Start RFXpress.

From the toolbar, click Select > Generic
signal.

Set the signal type to IQ.

RFXpress RFX100 Quick Start User Manual

=2 0verview | "& Find Instruments JEGraph #* Cormpile -

UWB-WiMedia [Number [ Frequency (MHz) | Amplind.. [ Symbol rate(MH2) | Modulation
Radar [ 10.000000 0.00 1.000000 OPSK
' 2167001

i RFXpress - Generic signal.RFS
File View Configure Waveform Window Help

ESelects Generic signal ~ [{#1Q  ~

“§ Find Instruments ‘@Graph ¥ Compile -

= ) IF/RF L

% Carriers: 1Q eouency(MHz) ‘Amn\ituda |Svmbo\RntsfMsz
o | 10.000000 1 1.000000

=}

3

[

= 3

Total carriers: 1

2167-002



Using the Software

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:

®  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

i{ﬁ RFXpress - Generic signal.rfs

Fle View Configure Waveform  Systern  Window  Help
i Select: Generic signal - |6¥\£IQ '| == Overview |'E'&F\nd Instrumerts ‘EGraph ¥ Compie - [@n/
5 ‘
z Carriers | Single Carrier V] MNumber ‘Easeband Offset. |Amp\i(ud ‘Symbnlrale(MHz) ‘Mndulatmn Fitte
g 1 0.000000 1.00 1.000000 QPEK Faig
A o
a4
Total carriers: 1
Setup Hopping| Power Ramping | 1/2 Impairments | Distartion Addition| Multi-Path | Interference Addition

Base data: ‘F’RES v ‘9

] single Carrier

Baseband 0 1 Amplitude |1 a0 iz rms

Offset - S

ﬂ Modulation

Modulation loPsk v Codmg Nnneiq

FSK peak ‘ yrnbol rate:|1.000000 M 8§ Hz

deviation: S : o

*] Filter/Window

Filter: Window: None » }

Alpha/BTT: 035 &l

Convolution ‘21 }3 symbols

length: L

2167-003

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

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.

File View Configure Waveform System Window Help

lect: Generic signal - |+ IF/RF ~ = Overview “4Find Instruments | Graph

Compile Settings

Wavefarm length. I:li Automatic
Signal Format
O IFIRF @ 1Q
Oversampling: l:li X Automatic!

Waveform1_|
Waveform1_Q

Compile Button Preferences

| 'waveform name:

Gl waveform narme:

Compiles and sends to:
Comgiles anly

Normalization

Adjust for wrap-around

Dvigion factor: l:r:

Crvenwrite waveform in RFXpress list

- onjor SR

Compile Settings...

2167-051

Compile H (8124 H Cancel

[ Hels
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Using the Software

4. The compiled waveform is displayed in R

i|‘ RFXpress - Generic signal.rfs

the waveform list.

Fle View Configurs Waveform System  Window Help

#Wio -

Select: Generic signal -

22 Overview |'E'iFind Instruments ‘EGraph ¥ Compile

Length  Sam...

Carriers ‘Sing\e Carrier V‘ Mumher ‘Easeband Offset.. IAmp\itud.. S
Wavef.. 100k  10.05.. 1 .\\ I L0000y LA00
Wavef.. 100k 10.05. Q O\so
Total carriers: 1
2167004

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

Generating a Multi-Carrier RF Signal

1. From the toolbar, click Select > Generic

s|gna| * eneric s
File Configure  Walleform  System  Window Help
. ESeIect: Eric signal ~|| 444 IF/RF - Calbraion B20verview |“4 Find Instruments | & Graph ¥ Cormpie -
2. Select the signal type as IF/RF. a | | .
§ Carr| uV\;B-WMed\a Nurr;her Freq]uue;;;ru(;Hz) |Amuplgsd, |Symk1nﬂu\ J;;E(UMHU ‘Mndu\ag;; ]
. . = Radar I | J
3. Select Multi Carrier. El
&
Total carriers: 1
2167005

4. You can either add carriers directly or

7 : i RFXpress - Generic signal.RFS
delete the existing carrier and add new . . .
. File  View re  Waveform Window Help
ones. Select the carrier in the table and -
click Delete i select: Generic - WIF;‘a\ﬁi Find Instruments |EGraph ¥ Compile -
5
Carriers: Multi Carrier |+ ‘ u ler |Frequenw{MHz] |Amu|liude |SvmbU\RatefMHz] | hod
P p— m: ada Y= 10.000000 1 1.000000
o
Set Anchor

Total carriers: 1

2167006
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Using the Software

5. Click Add carriers and type 3.

6. Click Range. Set the Base Frequency
to 10 M and the Carrier Spacing to
10 M.

7. Click Add.

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

9. Set the Modulation for the carrier to
QPSK.

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

i{i RFXpress - Generic signal.rfs

Ble ¥ew Configure Waveform System  Window Help

Select: Generic signal ~ | ¥ 5 | = Overview |E'é Find Instruments ‘EGraph ¥ Comple - on
= o~

% Carriers ‘Mum C///\/EVJ ~ | Number |Fraquan:y(MHz) |Amph(ud |Symbn\vatE(MHz) |Mndu|ﬂ(mn Filte
iy 4

2 || Acc carriers: 3 G g = 10.000000 0.00 1.000000 QPsK P
- — 20.000000 0.00 1.000000 QPSK Rai:
Z — 7 30.000000 0.00 1.000000 aP3K Rai:
[ Set Anchor

Total carriers: 3

Setup Hopping | Power Ramping | /0 Impairments | Distartion mum-Pa(h Interterance Addition

Base data ‘F‘RES v ‘B ) Amplitude: ‘D on ‘,3 dBrm

+] Multi Carrier

() Center % Range
Center 1,:‘ Hz Base I [i Hz
frequency: frequency: .
Bandwidth | & Hz Carrier 4| Hz
o spacing:
Phase shift 00 }2 [[] Random

2167-007

Ifi RFXpress - Generic signal.rfs

Ele Wew Configure Waveform Systemn Window Help

Select: Generic signal - |¥£IF/RF @ | =2 Overview |'E'%F|md Instruments |EGraph FiComple - o
=

% Carriers: ‘Mul(i Carrier | | MNumber | Frequency (MHz) |Amplnud I Symbol rate(MHz) | Maodulation Filte
B Acd camiers: h|d S 1 10000000 000 1.000000 QFSK Rais
E R 2z 20.000000 oo 1.000000 QPSK Rais
kil 3 30000000 0.00 1.000000 apP3k Rais

Tnta

SetupHopping | Power [Ramphg | O Impaitments | Distartion Addition| Multi-Path | Interferance Addition

Base data, ﬁa(s) 71% Tr‘

v selected C3
Freguency:

ponono M- |4 Hz Ampliude: (oo |4 dBm

14

Madulation OFSK v Coding

FSK peak |4l degrees
deviation ‘7&

More v
Symbal rate: (1. 000000 M EE

2167008
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Using the Software

Adding Power Ramping, I/Q Impairments, and Interference

1. Select the first carrier from W RExoress o Genaricsimnalioss
the table Se|eCt the Power Fle \View Configure Waveform  System  Window Help
Ramping tab. Select: Generic signal - |A\,EL&‘IF/RF - = Overview ‘E'iiFlnd [nstrurments ‘EGraph H Comple
=
2 || carriers: 5 v [Mumier [Frequency (Hz) [Ampliud [ Symbol rateqirz) | Modulation
2. Select Turn on. | adel carriers ] 1 10000000 0.00 1.000000 QPSK
i 2 20.000000 0.oo 1.000000 QPSK
& 3 30.000000 0.00 1.000000 QAPSK

3. Set the Ramp parameters:

Total carriers:

| j i - _—
Functlon tO Llnear Setup| Hopping | Power Rar[ping | 1/C Impairments | Distortion Addition| Multi-Path | Interference Addition

= Time to 100 nsec . Sllina e
amp
N Functon: rew— T3
4. Set the Position parameters: e / AT e [ELIEY
irme: 1100 n [4 s [ [ 0.00
= Symbol to 0 Position (Geketg)
Symbaol: i} |E7)
= Level {0 0.00 et o f g

5 C“Ck Add [] Perindically extended powver ramping

2167009

6. Repeat steps 4 and 5 two more @ RFXpress - Generic signal rfs
t|meS, addmg these parameters: Fle ‘iew Configure Waveform  Systermn  Window  Help
Select: Generic signal ~ |A‘,&}£‘IF/RF - | =5 Overview ‘F’%F\md Instrurments ‘EGr’aDh £ Cornpile
= Symbol =100 =
% Carriers: ‘Mum Cartier V‘ Number ‘Frequency(MHz) IAmphtud ‘Symbn\ rate(MHz) IMndu\atlnn
m |evel =-60dB 2| auo camers: [1 |3 (A ) BB 10,0080 w50 000000 RS
= a 2 20.000000 0.0o 1.000000 QPSK
and = 3 30.000000 0.00 1.000000 QPSK
Set Anchor
Total carriers: 3
B Symbol =200
Setup| Hopping | Power Ramping | [/Q Impairments | Distortion Addition| Multi-Path | Interference Addition
= Level=0dB A
Ramp
Function: || jinear v

Number‘ Symbal | Lewvel / dB I &

Kl T 1 0 0.00
2 100 6000 Q|
Position [m] 3 200 non C=
Symbaol 200 |
Level 000 b

[] Perindically extended power ramping

[<i2] [l

dB

2167049
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Using the Software

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

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

parameters:
® [t05.0
E Qtob5.0

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

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

&% RFXpress - Generic signal.rfs

File

Select: Generic signal - |A‘,&\,&‘IF/’RF -

Wiew Configure  Wavefaor

m  Systern  Window

Help

=3 Overview ‘E'%Flmd Instruments ‘EGraph ¥ Cornpile -

357 WIS

3

Carriers: puli Carrier | v |

Nurnber I Frequency (MHz)

IAmpI\tud I Symbol rate(hHz) I Modulation

Add carriers
? ;f

Total carriers: 3

[=]1 10.000000 0.00 1.000000 QPSK
2 20.000000 0.o0 1.000000 QPSK
3 30.000000 0.00 1.000000 QPSK

Setup| Hopping | Power Ramping IIQI"pain'nemsyD\stomDn Addition| Multi-Path | Interference Addition

{*] Hardware Skew

Channel 1

Channel 2:

{*] Nonlinear Distortions

Turn on

A f AM: AM {PM [JTurnen
k2 [0.00 &1‘ B k2 0 4§ degrees
k3 i ﬂ dg k3 H degrees

&% RFXpress - Generic signal.rfs

File

View Configure

{+) Quadrature Error
o
{*] 1@ Imbalance

Percentage: 10 g

[]uQ Swap
Carrier Leakage:

Degrees:

Carfler Leakage 1@

2167010

Waveform System Window Hep

i Select: Gereric signal - |#‘¢‘]F/RF - S Overview  “4Find Instruments |EGraph ¥ Complle

B _—

Carriers: Multi Carrier

Number I Frequency (MHz)

)l Symbol rate(MHz) | Modulation

Add camiers: [ |3 [Add ) 10.000000 . 1.000000 QPSK
v 000 | 1.000000 QPSK
o 000\, 1000000 OPSK
Set Anchor A
Total carriers: 3
Setup| Hopping  Power Ramping  I/Q Impairments | Distortion Addition’ Multi-Path | Interference Addition
(hs l Signal Addition V] Sinusoidal Interference
Farmat [JTurnon [[]Turn on
Q g
lle] IF/IRF c/ w a8
Add Intereference \
EIEIErEnEe Vg Offset from Carrier: Iﬂ [
Software Hardware
Waveform |
Waveform Q:
] offset
T
Fraguency. [inoo0o00 M |3 Hz
2167011
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Compile Settings and Compile

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

2. Clear Automatic.

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

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

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

RFXpress RFX100 Quick Start User Manual
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| select: Generic signal - & IF/RF -

File View Configure Waveform System Window Help

= Overview | “4Find Instruments | I Graph

Compile Settings...

Compile Settings
Waveform length:

Signal Format
@IFRF O

Oversampling

RF waveform name:

Compile Button Preferences
Compiles and sends to
Cormpiles only

Normalization

Adjust for wrap-around

Division factor:

Orverwrite waveform in RFEXpress list

2167-051

[ H

Carmpile

OK H Cancel H Help

"'f'_";'RFXpress - Generic signal.rfs

Fle View Configure Waveform System  Window Help

BIERE -|

Select: Generic signal -

2167012

=2 Overview ":'%F\md Instrurnerits ‘EGraph H Compile

J| Carriers: IMuIﬂ Carrier "|

Mame  Length  Sam...

Wavef.. 500k 180.0.. Add carriers: |1 |3/ Add |

Wavef,.. 500k 180.0.. -Dghglg

Wavef.. 500k  180.0..
& nchor

Murnber ‘ Freguency (MHz) ‘ Amplituc..
[]1 10.000000 0.00
2 20.000000 0.00
3 30.000000 0.00
2167-013



Using the Software

Previewing Graphs

1. From the toolbar, click Graph.

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

B Frequency Domain: Spectrum
= | Vs Q: Constellation
®  Statistical: CCDF

3. The graphs are added to the Selected
Graphs.

4. Click OK.

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

10

(1)

File View Configure Waveform Window Help

;Selecl: Generic signal - |4 IF/RF - “{Find Instuments ZGraph 7" Compile - On/Off m Run

Graph Setup

Folders: &vailable Graphs:

Freguency Domain \
lvs. Q o R
Statistical

Spect
Tirme Domain pecium

Selected Graphs (select up ta 3):

ey -
-

Constellation Spectrum CCDF

Add

Remowve

2167014

of @~ = ) o [ e ]

2167015

Instrurrent Control| 6-ach ravie:

RFXpress RFX100 Quick Start User Manual

2167-062



Application Examples: Generic Signal

Application Examples: Generic Signal

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 DUTs.

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.

RFXpress RFX100 Quick Start User Manual

File View Configure Waveform Window Help

ESeIecl: Generic signal - i IF/RF -~ | “{Find Instruments | & Graph ** Compile ~

On/Off ﬂ Run

File

2

2167037

View Configure  Waveform  System

Cirl+M
Cir|+0

Save Setup \3/ Col+s
Save Setup as. ..

Save Data as...

Irmport from FileQ,
Import from Tektronix Osclloscope. ..

Exit

2167026
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Application Examples: Generic Signal

4, Selectigtin the Files of type field.

File Import
5. Select an igt file. Loskin, | 1000135 i o om-
b;g DHstory
6. Select Set as baseband signal. iy Frosnt D s
Documents IQVT_QPSK.\qt
@
Deskiop
My Dacurnents
MyCE‘IVTIFUlEf
Iy N wv k [ \
yp‘ﬁiesm File name: |Unm\ed & 4 ) V‘ [ Open I
Files of type: |Iq|(“iq|) CY V‘ [ Cancel I
[ Owverwrite wavefarm in iﬁ)
Setas hasehand signal
2167066
7. A message appears. Click Continue. o ; :
Replace Existing Carriers §|

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

Do you want to cantinue?

[ Continue | [ Cancel

2167067
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8. Click Open.

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

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

RFXpress RFX100 Quick Start User Manual
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Loakin: | £ 1000135

v‘ Q2> E

(EHstory
( BElog
My Recent Dsamples
Dacuments IQVT_GPSK gt
7=
I
Desktop

My Dacuments

My Cornputer

My Network
Places I |untted v P open |
Files ot type: |\qt("‘\qt) v ‘ I Cancel ]
[ Ovrwrite wavefarm in list
Set as baseband signal
2167058

RFXpress - Generic signal.rfs

File View Configure

Select: Generic signal -

Waveform  System  Window Help

B3 Overview |'=iF|nd Instrurments ‘EGraph H Compile

Waveform List *ox

Name | Length @ Sam... Format e
IVT_.. 317k  3.20.. I Add carriers
QYT_... 317k 3.20.. Q

Total carriers:

&% RFXpress - Generic signal.rfs

Fle View Configre Waveform System Window Hep

HIFRF -

elect: Generic signal -

|Mulh Carier v |

[ ] Cae]

2

Mumber IFrequenD/(MHz) |Amp|\|ud..
1 10.000000 0.00
10.000000 o.oo

2167060

S0verview | “AFnd Inssuments | Hraph # Compie ~ On/offm Rin

Carriers [MutiCarier v

Name  Length Sam.. Forme

Nurmber [ Fraquency (MHz) [ Ampiitucl | Symbol rate(MHz) [ Modulation

IQVT_.. 317k 3.20.. I
IVT_.. 317k 320.. Q

Y

Add carers. (1[5
Set Anchor

=1 10.000000 0.00
2 10.000000 0.00

3.200000
3.200000

File1(Samp
File1(Samg

Total carriers: 2

L Setup | Hopping | Pawer Famping 110 Impaiments| Distartion Additon| Muli-Path | Intertsrence Addition

[v) selected carri®
Frequency:

{»} Modutation
Modulation

Phase
Deviation:

File1(Samples) v

Amplitude:

Input File

[§] Hz
Sample Rate 4

2167033
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Application Examples: Generic Signal

14

11. Select the first carrier and set the
following:

B 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 Cllto0dB.

m  Offset from Carrier to —10 M.

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

free)

'8\ RFXpress - Generic signal. rfs

File  Wiew Configure Waveform  System  Window Help

Select: Generic signal - |£‘#‘IFIRF =

= Overview |E'%Find Instruments ‘EGraph £ Cormnpile

Set Anchar

2

% Carriers |Mu|t\ Carrier V‘ MNumkber |Fraqueﬂc.y(MHz) IAmphlud... |Symbu\ rate(MHz) IMUduIaliDn
g P e |1 & Cas ) [ET @ 50000000 .00 3.200000 Filel (Zampl
= LI

&

2 0.000000 0.0a 3.200000 File1(Sampl

Total carriers: 2

Setup | Hopping | Power Ramping | /3 Impairments Dslurtiunxdiun Multi-Path | Interference Addition

Base data:

|+ selected Carrier
Frequency [sooooooam |

[»] Modulation
Modulation File1{Samples) +

Deviation,

ii_i" RFXpress - Generic signal.rfs

A

Cading:

oo [ dm

Phase & degrees Input File 3200000 M A 1z

Sample Rate

2167053

Fle ‘iew Configure Waveform System  Window Help

Select: Generic signal - |$&1£IF/RF -

=3 Overview ‘E'%F\md Instruments ‘EGraph H Compile

Set Anchor

=

= || Carriers: Mut Carrier | [Mumiser | Frequency (Miz) [ Ampltucl [ Symbol rstegviHz) [ Modulation

o s

9| Al carmiers: 1 [3] [Ar ] |00 50.000000 0.0 3.200000 File1 (Gample
= = 2 10.000000 .00 3.200000 Filel (Sample
5

S

Total carriers: 2

12

Setup| Hopping | Power Ramping | /3 Impairments | Distotion Addition| Multi-Path | Interference Addition

{+~] signal Addition

Format []Turn on
l{e] IF/RF
Add Intereference via
Software Hardware
Waveform I: ﬁ
Waveform Qi ‘7‘

'+ sinuseidal Interference /

[¥] Turn on

(/]2

2167-064
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15. Click Compile > Compile Settings.
Ensure that Automatic is selected.

16. Click Compile. The software uses the

default compile settings to generate the
waveform.

17. Add the following graphs in Graph Setup:

B Frequency Domain: Spectrum
®  Time Domain: | & Q

18. Click OK.

19. The Spectrum graph is as shown.

RFXpress RFX100 Quick Start User Manual
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Compile Settings B|

Waveform length

<>

Signal Format
@FRF  Or

Oversampling:

RF waveform name: | VWaveform

Compile Button Preferences
Compiles and sends to
Compiles only

Normalization

Mode:  |Auto h Division factor:

6

Adjust for wrap-around

Overwrite waveform in RFXpress list

Compile H OK H Cancel H Help

2167-061
Folders: Awailable Graphs:
Freguency Domain 1
lws. O o N
Statl stical _ Spectrum
Time Daornain
Selected Graphs (select up to 3):
Spec’trum 140
[ cael |[ Fep ]
2167040
RFIF Spectrum X
g
;g Zoom Out
g
<
183184 36,6387 64.8581 732774 91 5968 109.9162 128.2366 1465549
Frequency (MHz)
Cursor 1 Cursor 2 Delta ( Cursor 1-2)
Frequency |[NFER sz Frequency |150.003232M |8/ Hz  Frequency ¢ Hz  FFTpoints
Amplitude dB  Amplitude dB  Amplitude 4B Average 1
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Application Examples: Generic Signal

Simulating a MultiPath Environment for a Generic Signal

You can simulate multipath to test your receiver’s response to multipaths.

16

1. Start RFXpress.

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

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

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

5. Click Multi-Path and select Turn on.

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

®  Phase to 30 degrees
7. Click Add.

8. Repeat steps 6 and 7 setting the
following parameters:

B Delay to 10 symbols
= Amplitude to -5 dB

= Phase to 60 degrees

{"‘ REXpre!

Fie view (pnfigure  Wafleform  System  Window  Help

onjoft m

Select: Generic signal - ‘U#‘IF/RF ° ‘ B Qverview ‘;'&Find Instruments ‘EGraph ¥ Compie -

2

£ || carriers Single Carrier v | [Number [ Frequency MHz) [ Amplitud. [ Symbol rate(MHz) | Moduletion [ Fiter [
g‘ =1 10.000000 0.00 1.000000 QPSK Raised Cosine

y

@

Total carriers: 1
Setup| Hopping | Power Fampig ents | Distortion Addition| Multi-Path| Interference Addition
Number [ Delay (sym) | Ampliude (o) | Phase (deg) | ~
o0 000

Define Path o
V| Tt
dlina 1 i 0.00

Delay: 400 2 400 100 30.00
Amplitude: |1 oo

Phase: 3000

2167-062

iﬁi' RFXpress - Generic signal.rfs

Fle “iew Corfigre Waveform System  ‘Window Help

B2 Overview |;'{F\nd Instruments ‘EGraph ¥ Comple -

e S

Select: Gereric signal - ‘MIF/RF - |

Carriers: |single Carrier v | [Mumber [ Frequency iMHe) | Ampliud.. | Symiol raie(MH2) | Modulation [ Fitter |
(=1 10.000000 0.00 1.000000 QPSK Raised Cosine

‘ JSI7 WLIOIBAB

Total carriers: 1

Setup| Power Bamping | /Q Impairments | Distortion Additon | Multi-Path| Interference Addition

Define Path

Mumber | Delay (sym) | Amplitude (dB) | Phase (deg) ‘ L

¥ Turn on
1 000 .00 [
Delay: 10.00 1% symbols 2 400 -1.00 3000
e Aty 3 10,00 500 50.00
Amplitude: |5 0o 1% o8
Phase:  [g0.00 I8 degree
v
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Application Examples: Generic Signal

# A fefoloviggaphin Sreph Sep

= Time Domain: Pulse shape _
Falders: Available Graphs:
10. Click OK. Frequency Domain
lws. Q)

Statistical

Time Domain

Selected Graphs (select up to 3}

Fulse shape

ok |[ cancel |[ Hep |

2167-065

11. From the toolbar, click Compile.

1 RFXpress - Generic signal.rfs

Fle View Corfigure Waveform System  Window  Help

Belect: Generic signal -

W IFRE .| 22 Overview "&F\md Instrurments ‘EGraph FE Compie -

2167086

12 The puse s s s shown.

Amplitude

Paoints
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Application Examples: Generic Signal

Creating a Hopping Waveform to Test SIGINT Receivers

A SIGINT (Signal Intelligence) receiver assigned to COMINT duty should 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 an effective SIGINT receiver.

18

1. Start RFXpress.

2. From the toolbar, click Select > Generic

signal.

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

4. Select Carrier as 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 20.)

E20verview |“$Fnd Instruments | EGraph # Comple -

onjoft m RN

uti Camier | [Number | Frequency (MHz) [ Ampliud_ [ Symbol rate(MH2) | Modulstion [ Fiter [Alpha/BT [ State [
5 CAd) | =0 75.000000 000 1.000000 QPSK ReisedCosine 035 ON
ﬁ z 85.000000 0.00 1.000000 aPSK Reised Cosine 035 ON
3 95.000000 0.00 1.000000 aPSK Faised Cosine 035 ON

AR 4 105000000 0.00 1.000000 OPSK Foised Cosine 035 ON_ ¥

Total carriers: &

8% RFXpress - Generic signal.rfs

0158085

Fle View Corfigre Waveform System Window Help

{ Select: Generic signal - e - |

B Overview | "4 Find Instruments | & Graph ¥ Cormple ~
i 2

On/off m Run

z

2 || Carriers [ muti Carrier | [Number | Frequency (Mrtz) [ Ampliuct. | Symbol rate () | Madulation [ Fiter [ Apha/BT [Stete [~
M et corvers: [T T8 ) i w0y SRy T - DU UK

3 vl 4 432.000000 1000 1.000000 0AM B4 Gaussian(Dir. 050 ON

g 5 131.000000 100 5000000 PI4CPSK  ReisedCosine 035 ON
=i (St Anchor | =16 673.000000 050 2000000 BPSK Foised Cosine 035 ON | v

Total carriers: B

Setup| Hopping | Power Remping | Q Impeiments | Distortion Addition] Muti-Peth | Interference Addiion

Basadata: [PRBS v |[0 v
~] Selected Carrier

Frequency 673.000000 M

v] Modulation
Modulation:  [gpsk

Freq Deviation

] Filter'Window

Filer: Raised Cosine

Apha/B*T: 036 2
Convelution 2 18 symoois
length -

0158-105
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9. Select the sixth carrier and click Set
Anchor.

10. Click the Hopping tab and select Turn
on.

11. Update the values as shown in Table 2
for each carrier: (See page 21.)

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

13. Disable Automatic and set Waveform
length to 384 symbols.

14. Click Compile.

RFXpress RFX100 Quick Start User Manual
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& RFXpress - Generic sizaal.rfs

pystem Window Help
= Overview "4 Find Instuments Z]Graph ** Compile

File View Configure Wav
i select: Generic signal -~ | IF/RF T

I\
Carriers Multi Carrier v umiler | Frequency (MHz) | Amplitud_. | Symbol rate(MHz) | Modulation Filter
% d carriers: A oussiel
1 J8 Casd ] 5 171.000000 1.00 5000000 P|/4QPSK Raised (

050 2.000000 BPSK Raised (

Wi Delete [f[[]6 O 673000000
: et Anchor

rriers: 6 10 \

Setup | Hopping | Power Ramping | /0 Impaiments | Distortion Addition| Mult-Path | Interference Addition IV )

Hopping ,//
On

Relative Amplitude

Frequency Offset

p Start Symbol End Symbal (+1- MHz) (+/- dB)
1 127 0 -25
Add 128 255 0 0
256 384 0 50 @7
Delete

0159-086

i"x_’i' RFXpress - Generic signal.rfs

Fle Wiew Configue Waveform System  Window Help

Select: Generic signal - ‘WIF/RF - ‘ 5 B Overview ‘F%Fmd Instruments | EGraph [Ff Complle -|  OR/GfF n
=l Y. iﬂﬁ Comple Seftings...

0153087

Compile Settings [Y
Wavefarm length |SE4 Co @ |symbn|s “ | Automatic
Signal Format
® IFRF [@]ls]
Oversampling: l:i&l H Automatic
RF waweform name: _Wavefurm1
Compile Button Preferences
Compiles and sends to:
Caompiles only
Normalization
Mode: Division factor: 3—|
[#] Adjust for wrap-around
Overwrite waveform in RFEXpress list m
[ Hrvert [ Q Invert
Cornpile [ Gk l [ Cancel ] [ Help

0153088
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Application Examples: Generic Signal

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

16. The spectrogram is as shown.

‘.:: RFXpress - Generic signal.rfs

File  View Configure

Select: Gereric signal ~

Mame | Length Sam...
Wiavef., 775k 404
. 775k

Spectrogram

192.00
17280
153.60 —i8 H
13440
115.20

96.00

Time (us)

76.80

Waveform  System  Window  Help

WUIFRE - |20 Calbration BROverview "{F\nd Instruments |EGraph F Cormple ~

Carriers:

Add carriers

|Mull\Carrler vl Number |Fvequency(MHz) |Amp|\tud Symk

T B aa 1 432000000 10.00
5 131.000000 100 ‘
elete

[ele B73.000000 050
| Send ™ AWG
Show Graph 4 Frequency Spectrum
Save Data as... Time dornain
Irmport from File. . %‘B‘e;;rogram
(e
sererorn 1 ekronix Osclloscope... -
Delete Graph Setup...
Delete Al %} Mo
Rename. . | ] ==
0159089

100
Frequency (GHz)

Setframe size:

Color Pelette,

Table 1: Carrier parameters
Carrier
Signal frequency Amplitude Symbol rate
number (MHz) (dBm) Modulation (MHz) Filter Window
1 31 -6 QPSK 05 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)
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Table 1: Carrier parameters (cont.)

Application Examples: Generic Signal

Carrier
Signal frequency Amplitude Symbol rate
number (MHz) (dBm) Modulation (MHz) Filter Window
5 131 1 Pi 1/4 QPSK 5 RC Blackman
6 673 0.5 BPSK 2 RC None
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

Calibrating a Generic Signal

When creating signals for testing wideband recievers, 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 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:

= A Tektronix AWG7102 with Option 06
running RFXpress software.

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

E  Connecting cable.

NOTE. Ensure that the output of the AWG
Interleave channel is connected to Channel 1
of the oscilloscope and Marker 1 of the
AWG is connected to Aux In of the DPO
oscilloscope.

2. Start RFXpress.

RFXpress RFX100 Quick Start User Manual

Interleave
Channel

Tektronix AWGT102

it

| SORRINCREERRARAEE B

CHI:p Marker 1

Tektronix Oscilloscope
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Application Examples: Generic Signal

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

4. For the carrier, set the following:

H Base data to PRBS and User
Defined

®  Frequency to 5 GHz
= Symbol rate to 2 GHz

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

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.

22

File

i Select: Generic signal -

& RFXpress - \eric signal.rfs

View Yaveform System Window Help

U IF/RF ~

& Overview ‘ “4 Find Instruments ‘ @ Graph

| 1517 WIOJBARAR

File:

Carriers: ‘Single Carrier v ‘ Number ‘ Frequency (MHz) ‘Amplitud... | Symbol rate(MHz) | Modulation
1 5000.000000 0.00 2000.000000 QPSK
Total carriers: 1 4
Setup Hopping | Power Ramping | 1/Q | i 5| DizatiopAddifior\Multi-Path | Interference Addition
A\
Basedata. |PRBS™ v | |[NEEEEIWED v PRES Editor.)
ﬂ Single Carrier
Frequency: 5000000000 G 000 |3 4Bm
1»] Modulation
Modulation: QPSK - Cading: -
FSK peak l:lg degrees Symhol rate: & Hz
deviation: *
0159-145

5

View Configure Waveform Systemn  Window Help

éSeIecl: Generic signa ~ |44 IF/RF - ‘E:Cahbranom 22 0verview ‘FaFmd Instruments | % Graph [ Compie +|  0n/0] E

= || Commpile Settings.~
T 018-146
Compile Settings B‘
Wavefarm length |QDD 000 k H |Vsymbuls v utumatic
Correction Files
When compiling, apply correction files to these channels
]<hi Ch2
Signal Format
@FRF  OQlQ
Owversampling: ‘ ‘2 x Automatic
RF waweform name: m‘
Compile Button Preferences
®) Compiles and sends to: |Ch1 ~ |
(O Caompiles only
Normalization
Mode:  Auto 4 Division factor: :}2
[#] Adjust for wrap-around
Overwrite waveform in RFEXpress list
[ Hrvert [ @ Invert
Gl l [ Cancel ] [ Help
0153-147
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Application Examples: Generic Signal

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

2200 2E00 4000 4400 4E00 5200 SE00 6000 E400

0153-148

10. Note that the EVM value before TR
calibration is 14.65%. Tektrontx RAVU e

—— E———————————————————
Frequenc C Acquisition Length: 40 s Cancel - Back
Span: iz Parameter
Presets...

Off

Modulation

Modulation
Parameters...

Auto Carrier

On Off

Frequency Error
(Hz)

Mag Err -2.1856795148k

Length:

FreqErr:
Origin Offse
Scale:

Digital Demod: Constellation
0159-149

11. From the toolbar, click Calibration. @

NOTE. You will be prompted with a message =
tO Comp’le y?ur Setup’ IfyOU haVe nOt a{ready Select: Generic signal = 44 1F/RF ~ | &5 Calbration =2 Overview | “4Find Insturments | & Graph
done so. Click Continue to proceed with o
calibration.

View Configure Waveform  Systpm Window  Help
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Application Examples: Generic Signal

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

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

13. Set the following:
m  Start Frequency to 3.5 GHz
®  End Frequency to 6.5 GHz

m  Select the correction file name to
generate the correction file

®  SelectCh1

14. Click Calibrate. Follow the prompt and
continue. After calibration, click OK.

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

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

17. Click Compile.

24

Calibration

Instrument Setup

Setup selection:

Model Status ConnectionT Name 3
TEKTRONIX.DPOT2004 scope test |
!
¥ cannected
< >
Calibration Setup
Sampling Rate 18.500800000 G || S/s Average 2 iterations
Start Freguency: (.500000000 5 |8 End Frequency: B3
Frem 000000 W

fecle [[] Zeraing

®rate the signal () Calibrate the signal Image

‘t gS\vraD\Deskh:l)p\CDrrEEt\Dns\Ch1Cnrrectwnn_gemerim rfc ‘ l Browse ] [ Plat ]

ok O [ cancel | [ apply | [ Hein |

ile compiling, apply correction files to
Chi

Status: Ready [

0153151

ix‘_i" RFXpress - Generic signal.rfs

Fle Wiew Configure Waveform System Window Help

Select: Generic signal ~ ‘WIF/RF -

2 Calibration %2 Overview | “aFind Instruments ‘EGraph H Comple +|  oniof[ NAVem

g " - . § . . Compile Settings.™”

Wavefarm length: ‘QDU.UDD k & ‘ symbols ~ | [ Autornatic
Correction Files
When compiling, apply correction files to these channels
L—=C}/| Ch1 Ch2
Signal Format
@ IF/RF O
COversampling l:li % Autormatic

RF wavefarm narme;

Compile Button Preferences
(®) Compiles and sends to Chi -
() Compiles anly

Normalization

Adjust for wrap-around

Division factor |:|C

COrverwrite waveform in RFXpress list

[ Hrwert [ @ Irvert

Cormpile K ” Cancel

[ Hep

0159-153
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18. Capture the calibrated waveform in the
oscilloscope. The signal spectrum is
observed using Tektronix Ultra Wideband
Spectral Analysis software.

19. Note that the EVM value after calibration
is 6.52%.

RFXpress RFX100 Quick Start User Manual
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Power Spectral Density

4200 C200 CED E00 E 400

0153-154

R e CEC )
Tekironix RSAVu il PAUSE | MEAS SETUP
e —— |
Frequency n Cancel - Back
Span: Parameter
Input Att: Presets...
Off

] Modulation

Modulation
Parameters...

Auto Carrier

on Off

Frequency Error
(Hz)
-2.6094965168k

Digital Demod: Constellation

0159-156.
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Application Examples: UWB-WiMedia

Application Examples: UWB-WiMedia

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.

26

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.

ff RFXprese-WiMedia. rfs
File  View re Waveform System  Window Help

El

select UWE-WiMedia ~ | = Overview |“4Find Instruments | Graph % Compile ~

Setup | [f/Q \mpa\rments Addition | Mult Interference Addition
Mode: @ Cunfu ance () Custom : ’
Packet Groups:
Select setup: VWiMedia Spec Example Packet v \ndex | Name

‘ Repeat | -
Add pachket groups: |1 ‘: WiMedia Packet Group 1
]
v

2167-016

Hopping
Band Group: Band Group 1 |+
Channel Mumber: 9
TF Code: TFC 1 v

Band group center frequency: | 9960 (3 MHz

E) o EETIEE
20 | o EIEECIE
] e [IWEIEE
“ —

2167-017

(™)

;Selecl: Generic signal - |4 IF/RF - “{Find Instuments X Graph % Compile -

File View Configure Waveform Window Help

OnfOff ﬂ Run

2167018
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8. Add the following graphs in Graph Setup:

®  Frequency Domain: Spectrum
® | Vs Q: Constellation
®  Time Domain: 1&Q

9. Click OK.

10. The graphs are as shown.

RFXpress RFX100 Quick Start User Manual

Graph Setup

Folders:

Application Examples: UWB-WiMedia

Available Graphs:

lws. O
Statistical

Time Domain

Frequency Domain
LE

Fulse shape

Selected Graphs (select up to 3):

ey
s

Constellation

Spectrum

x|

@%} ok | cancel |[ Help

2167036
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Application Examples: UWB-WiMedia

Characterize Receiver Design for Receiver Verification and Stress Test

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

28

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.

- (onpor SR in

Setup | 12 Inpsitm
Madz: O Confarr

Acd packesgrowps: 1 |8

Marker Mapping

) SelectedPacket Group

Repeatthis group: |1 times \umber of packets in group

Group end delay. |8

Ssymbols [ Trneuling_|

Hopping Pattern

<.
7S
c
=Iete
5 @am Group: |Band Group 1 v
Grrp start delay |0 & symbnls  Sparing hetween packets (6 |8 [Symbnls v FCnd>  [TC1

W

e

=

: [ [l T [hel |
15}

‘o

g

: (L 0T 0]
]

[n g

&

e —-

Time

Assign TFC number for user-defingd a11 -
o\. oK. H Cancel H Help ]

PPDUs in Group:
Add parkets |1 |8 [Index | Name ~
T PPDU-
(] =
B Delete.

~ || Hoppirg... | [JNc hopring

Banc groud cener freguzncy: 3500 |3 MHz

2167019

216702
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Adding Interference

1. Click Interference Addition.

&% RFXpress - UWB-WiMedia. rfs

File Wiew Configure Waveform Systern  Window

i Select: UWB-WiMedia ~ ‘#EEIF/RF = | B Overvie

. "4 Find Instruments | & Graph ¥, - n, |
2. In the Gated Noise group, select Turn Az [Hoar Soge. (G

on.

Setup | FQ Impairments | Distartion Addition | WMulti-Path IrnErfere\nJmAddilinn

\»] Gated Noise
[ Tun @—4)» =

+] signal Addition

CH N
=
=
3
S

3. Click Packets.

) IFARF [ Prearbles () 000 J3] dB
4. Click PLCP Header and set it to —10.0. PLCP Heacer: (50) SN ] o8
Software Hardware [[] Payload: (SfN) lﬁg dB
Waveforml: | | O Symbols
Waveform @ | [0 18 through 1 J8 e O
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5. From the toolbar, click Compile.

#% RFXpress - UWB-WiMedia.rfs

File View Configure Waveform System Window Help
 select: UWB-WiMedia - | IF/RF ~ | Calibration 22 Overview | Find Instruments |ZGraph * Compile -

On/off WO Run

2167024

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

FXpress - UWB-WiMedia.rfs
Fle View Configure
Select: UWB-WiMedia ~

Waveform  System  Window  Help
{4 IF/RF -

22 Overview |’{F\nd Instruments | 75

7. Observe the noise in the header. The

Waveforti L5t i Setup | IfQ Impairments | Distortion Addition | Multi-Path
Name  Length Sam.. Formal
Wavef.. 337k 20.00.. I +] signal Addition
Wavef.. 337k  20.00.. Q [[] Turnon
IF/RF I
Show Graph » ‘ Frequency Spectrum

Save Data as...

Tirme domain

Import from File...

Import from Tektronix Osciloscope...

Graph Setup. ..

Delete
Delete Al
Rename...

Waveform1

2167027

noise of 10 dB is greater than the signal. it I Y W B - oo
I I — 11111117
o TP T T T T T T T TT
E Llld L LALL Ll Whh Ll
= S N N L. L [
Points
Cursor 1 Cursor 2 Delta(Cursor1-2)
Points. ‘351527 ‘ Points 999999 Points
Amplitude \ \ua Amplitude dB Amplitude 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,

30

thereby increasing the flatness of the signal.

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

You will need:

B A Tektronix AWG7102 with Option 06
running RFXpress software.

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

= Connecting cable.

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

2. Start RFXpress.

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

4. From the toolbar, click Calibration.

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

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

6. Set the signal type to RF.

7. Set the Sampling Rate to
19.996576 GSIs.

8. Select InterLeave.

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

Tektronix AWGT 102

aoa
olog
©

oaoa
aaa
0

0 aoea
1oanaa

Ul

NSRRI ERIERRED® Al |® 1

CH1: Interleave Channel

Tektronix Oscilloscope

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

® ®

Calibration
Instrument Setup

Signal format. |RF etup selection

2167042

todel Status
TEKTRONIX,DPOT254
TEKTRONE DPOT0804

Connected

TEKTRONIX,DP

Ethernet

Ethernet ol

Connect

Disconnect
Test Connection

Connected

Calibration Setup /

Sampling rate/jﬁgsazmnmn@ 37 Sis
InterLeave [ Zercing z : :
Band group |m
Calibration reminder:
While compiling, app\y correction files to

M ch1
ch1i Chz

Ampliude: 0500 |8l vop  Offser |

Select the correction file

Bands: M1 M2 [3
Moo v ii

(9
Average \/%lm

Generatar center freg ‘ & Hz
Band group center freg i“ Hz

Sidehand

|4 iterations

Status: Reacly

C:\Corrections\Chicorrections_19 858Ghz rfc ‘ [ Browse .. ]
Click "Calibrate” to create new correction file
oK ] [ Cancel I [ Apply | l Help ]

2167-043
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12. Set When compiling, apply correction
files to to Ch1.

13. Set the Amplitude for Ch 1to0 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 BandGroup 2.

RFXpress RFX100 Quick Start User Manual

Calibration

Instrument Setup

Signal format

Setup selection

Application Examples: UWB-WiMedia

X

Maodel Status CaonnectionType
TEKTRONX DPOT7254 Ethernet
TEKTROMNE DPO70804 Ethemnet

4 Caonnected Ethernet

MName | Connect
Test Connection

*) Connected

test

<

Calibration Setup
Sampling rate:

19.856400000 G l Sis

InterLeave [[] Zeraing

M ch i@
Cchi chz

Average

Generatar center freq |:|3- Hzr

Band group: BandGroup 2 v Band group center freq I:Ic Hz
Calibration reminder. Sidehand:
WWhile compiling, apply correction files to Bands 1 2 3

Amplitude: Offset o
Select the correction file 14
CiCorrectionsiChcorrections_18.958Ghz rfc o /1_5\ Browse .. I
{ Y
Click "Calibrate” to create new correction f\|E® \.
Status: Ready [ Ok H Cancel ]| Apply [ Help ]
2167-044

- UWB-WiMedia.rfs

Waveform  Systern Window

Q-

Fle View Configure

Select: UWB-WilMedia ~

Help

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

Mode: (@ Conformance () Custom

Setup 1/Q Impairments | Distortion Addition | Multi-Path | Interference Addition

Packet Groups:

‘ 51 LLIOIZABAA

Select setup: ‘W\MEdia Spec Example Packet v ‘

Inclex |Name

Repeat ‘ |

1

Add packet groups: |1 1
Marker Mapping

Add

Winedia Packet Group 1

Selected Packet Group

Repeat this group: ‘1 )3 fimes Murnber

£y

Group start delay: ‘D li symhbols Spacing

Group end delay. | Ig symhbols

Packet Details

of packets in group: ‘1 £ Pa

5]

hetween packets:

Tane Nulling...

Hoppin,

MAC header: ‘WiMed\a Spec Example

(Eand Group 2 19|

~ ‘ Band Group

1

TF Code

[fre1 [o]

2167045
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Application Examples: UWB-WiMedia

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

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

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

20. Click Compile.

#% RFXpress - UWB-WiMedia.rfs

File View Configure Waveform System Window Help

ESelect: UWB-WiMedia - | IF/RF - = Overview “4Find Instruments ZGraph ¥ Compile -|

O/t s

| Setup | 1 Impairments | Distortion Addition | Interference Addition

Compile Settings...

Compile Settings g‘
Waveform length: I:E Automatic
Correction Files
When compiling, agply correction files ta these channels
@ g ch1  [Jch?
~fal Format
@FRF  OlQ
Crversampling: l:li % Automatic
RF waveform name
Compile Button Preferences
@ Compiles and sends ta Chi v
(O Compiles anly
Normalization
Mode: Division factor l:}:
["] Adjust for wrap-around
COrverwrite waveform in RFxXpress list Gl ] [ 24 I [ el 1 I e

2167-047

Creating a Band Group 6 Signal Using an External IQ Modulator

You can create a Band Group 6 WiMedia signal using an AWG7102 and an external IQ modulator like the Agilent PSG®.
The AWG7102 is used to generate a hopping baseband signal which will be fed to PSG to modulate it to the desired Band
Group 6 center frequency of 8184 MHz. The signal would have to be calibrated to adjust the channel mismatches. Channel
mismatches result in images and carrier leakage. Carrier leakage is caused by the offset mismatch between the channels
and images by the amplitude and skew mismtaches. To eliminate images you must calibrate the signal for all the tones. In
this application example, an extreme tone from the center frequency is taken and calibrated.

32
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Application Examples: UWB-WiMedia

1. You will need the following equipment,
with each piece calibrated:

A Tektronix AWG7102 with Option 06
running RFXpress software

m A Tektronix DSA72004 oscilloscope
to capture the signal. The Tektronix
Ultra Wideband Spectral Analysis
software must be loaded and running
on the oscilloscope

m  An Agilent Performance Signal
Generator PSG® E8267D with
Option 015

® A Tektronix RSA6114A Real Time
Spectrum Analyzer

®  Matched pair connecting cables to
connect between the PSG E8267D

and the AWG7102
2. Connect the equipment as shown. AWG7102 AWG7102 GPIB/LAN
Either the DSA72004 oscilloscope or Front panel Rear panel T
. |
the RSA6114A Real Time Spectrum 22 (9 O | o[F ] m . o
Analyzer can be used as the DUT. 5= ob R
2223Bsss 2o b
88998§§§ O o888 e g ®
00@POO0O0O0OPOOO00O000 Ollod
CH2: Analog
Output ~ WideBand Q Input
CH1: Analog nd
Output ~ WideBand | Input
nd
PSG E8267D PSG E8267D
Front panel Rear panel
o |S 83330 00 O
g 52250 == 00
5 EEEERS = 00
oL E8883880 CO000 =
[— 000
o 000 g 000000 = 0
DUT RF Output GPIB/LAN
O
RF Input .
-
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Application Examples: UWB-WiMedia

3. Onthe PSG E8267D, do the following:
® Setl/Qto On.
= Set 1/Q Path to Wide.

m  Select 1Q Calibration. Set
Calibration Type to Full and execute
calibration.

®m  Set Frequency to 8184 MHz (for
BandGroup 6) and Amplitude to
0 dBm.

4. Connect the RF output of the PSG
E8267D to the oscilloscope (DUT).

5. On the AWG7102, start RFXpress.

6. Set the following:
®  Application to UWB-WiMedia
= Signal type to 1Q
B Mode to Conformance

= Band Group to 6

34

&% RFXpress - UWB-WiMedia. rfs

File View Configure

! select: UWE-Wiveda - 10, -

Waveform  Systern  Window  Help

ol Calibration B2 Overview |P%Fmd Instruments |EGraph ¥ Comple -

= | setup| 12 Histartion Addition | Multi-Path
-

gﬂ Modlg ) Cafifarmance (O Custom

-

&

S

maggroups: |1 v Add

Marker Mapping..

Selected Packet Group
Repeat this group: |1 fimes

Group start delay: VU symhols

B B

Group end delay: B symbals

Packet Details

MAC header: [\wivtedia Spec Example

RFXpress RFX100 Quick Start User Manual

Interference Addition

Packet Groups:

Index | MName | Repeat | fod

1 Winedia Packet Group 1

Maber of packets in group: |1

‘
Taone Mulling. ..

Pay

[« [=B

Hopping
R Band Group: Band Group B+
TF Code |TFC 1 v
2167-071



7. Click Compile > Compile Setting.
Ensure that Compiles and Sends to is
set to Ch1 and Ch2. Click Compile to
generate the signal.

8. Onthe PSG E8267D, do the following:
B Set Modulation to On.

m  Set RF to On.

9. The signal is sent to oscilloscope (DUT);
capture and demodulate it using the
Tektronix Ultra Wideband Spectral
Analysis software. If the software is
unable to decode the signal, go to step
10 to proceed with calibrating the signal.

10. Disconnect the oscilloscope and connect

the RF output of the PSG E8267D to the
RSA6114A (DUT).

RFXpress RFX100 Quick Start User Manual
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Compile Settings

Wavefarm length. Automatic

[«

Correction Files

When compiling, apply correction files to these channels
cht [Jch2
Signal Format
O IFRF (O[]

Owversampling:

H

3 % Automatic
Waveform1_|
Waveform1_Q o

Compile Button Preferences

| 'wanveform name:

Q waveform name:

@® Compiles and sends to:
O Compiles anly

Normalization

["] Adjust for wrap-around

Division fffctar: l:}:

X

(8124 H Cancel H Help

Overwrite waveform in REXpress list [ S [

2167072
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11. On the AWG7102, using a standard
waveform, generate a sine wave with a
Frequency of 700 MHz, Cycle of 500,
and the sampling rate set to No Change.

12. Drag and drop the sine wave (signal) into
Ch1and Ch2.

13. Click Ch 1 and set Waveform Rotation
to 0.18 degrees. Leave Ch2 unchanged.

NOTE. On the AWG7102, the waveform
rotation value will be shown as 0.2°.

14. Click On/Off. Click Run.

Standard Waveform

Function

Level
(@) Amplitude { Offsat
O High / Low

Ampliude

20000

7143 Points

Current Sampling Rate : 9.999 944 7 GS/s

Offset 0.0000

Option

Use specified amplitude and offsett calculate data

Create data with DACfull scale value. Speciied
amplitudle and offset are directly applied to HAY setup.

Preview Operation
1.000- Osetin ot R <
DS Taetweston Name
() Ovenwiite
1,000
] ’ ] Wasfor Name
Time(ns) 0 357.15 7143 sine_700MHZ | EEE
Beowe | [ cose | [ Hep

2167073

CEK)

avsformLis [l
User Defined | Predefined chz:0V N\ —<&
Waveform Name Len, c 0.0000000s C2Pos: 00 s
: : ]
time 05 100ns 200ns 300ns 400ns 500 ns a00ns 700
s ]
Ch 1% Ch2 JTiming/{ Run Mode | Trigger | Event | DC Output
Output Ou/put Waveform Marker 1 High Marker1Low  Marker 1 Delay DAC Res (bits) —|
| sffe_700MHZ 1.00V 0.00 V. [ Ops| ( o8 e
Ad ¥ intarieave Marker 2 High Marker2 Low  Marker2 Delay
E PD 1.00V 0.00 V'
[ 0.500 Voo L, e RO |_0.00V]
Waveform Rotatio. 2T
Remote Command: SOUR2:WAYV "sine_700MHZ"
2167-074
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15. On the RSA6114A, do the following:
m  Set Frequency to 8184 MHz.

m  Set Span to 50 MHz.

Observe whether there is a carrier
leakage at 8184 MHz. If you find a
frequency component at 8184 MHz,
proceed witht he calibration or else go
to step 18.

16. On the PSG E8267D, do the following:
B Set 1/Q Adjustments to On.

E  Adjust the | Offset and Q Offset until
the carrier leakage reduces to the
noise floor.

You may have to adjust the values
iteratively.

17. Observe the change in the signal on the
RSAG6114A.

RFXpress RFX100 Quick Start User Manual
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EEX

-8 x

© ReflLev: 4.00 dBm

mF\Ie View Run Markers Setup Took Window Help
~ Trace 1 [“]show  +Peak Normal
£ 4.00 dBm
© dB/div:
10.0 dB
= RBW
500 kHz
|
¢ A i \
= ||“'H|ﬁ i |I )
[ R “ “U
]
'r' J ~| \ | \
-96.00 dBm \
© CF:8.1840 GHz
Markers <« MR Frequency |v |8.184 GHz
Analyzing  Acq BW: 60.00 MHz, Acq Length: 8.907 us Real Tme  Free Run

Free] ) 0 B B () ) ()

Clear

=~ 5pan: 50.0 MHz

Ref: Int ' Atten: 30 dB

2167075
| Tek RSA6100A - [Spectrum] FE®
mF\Ie View Run Markers Setup Took Window Help -8 x

© ReflLev: 4.00 dBm

o Trace 1 [“Ishow  +Peak Normal
© 4.00 dBm

< dB/div:
10.0 dB

© RBW
500 kHz

-96.00 dBm

Markers - MR

< CF:8.1840 GHz

Frequency v [8.184 GHz

Analyzing  Acq BW: 60.00 MHz, Acq Length: 8.907 us Real Tme  Free Run

Free] ) 0 B B () ) ()

Clear

Y H |U‘ 'i

=~ Span: 50.0 MHz

Ref: Int ' Atten: 30 dB

2167076
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18. On the RSA6114A, do the following:

m  Set Center Frequency to
8184-700 MHz (that is 7484 MHz).

m  Set Span to 50 MHz.

Observe whether there is an image at a
frequency of 7484 MHz. If there is an
image, proceed to calibrate the signal. If
there is no image, proceed to step 21.

19. Onthe AWG7102, adjust the Amplitudes

20.

and Channel Skews to reduce the image
to the noise floor.

You may have to adjust the values
iteratively. Observe the change in the
signal on the RSAG114A.

Make a note of the amplitudes and skew
values of Ch 1 and Ch 2.

21. Go to RFXpress and click Compile.

| Tek RSA6100A - [Spectrum] FE®
F‘F\Ie View Run Markers Setup Took Window Help &

-8 x
o Trace 1 [“Ishow  +Peak Normal

@ 400dem [ |

< dB/div:
10.0 dB

© RBW
500 kHz

-96.00 dBm

© CF:7.4840 GHz

=~ Span: 50.0 MHz

Hrkrs [ st o HEEE =

Analyzing _ Acq BW: 60.00 MHz, Acq Length: 8.907 us Real Tme _ Free Run Ref: Int | Atten: 30 8
2167077
“]L Tek RSA6100A - [Spectrum] X
B Fle View Run Markers Setup Took Wndow Heb =g %
(Diplays | [ Markers |[settngs [ Trio J[(Aca J[anz | = Freq: 7.4840 6Hz “ RefLev: 4.00 dBm Replay
v Trace1 [“IShow +Peak Normal 0
5 4.00 dBm
© dpfdiv:
10.0 dB
“ RBW
500 kHz
-96.00 d8m
Autoscale © CF:7.4840 Ghz “ Span: 50.0 MHz
Analyzing _ Acg BWW: 60.00 MHz, Acq Length: 8.907 us Real Time _ Free Run Ref: Int_ Atten: 30 B
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§% RFXpress - UWB-WiMedia. rfs

File View Configure Wawvefarm Systemn  Window Help

;Select: UWE-WilMedia - (4210 - miCalbration 22 0verview |“4Find Instruments | & Graph #% Corfpile -

2167079
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22. Connect the RF output of the PSG
E8267D to the oscilloscope (DUT).

23. On the AWG7102, set the values noted b Jawazioz - |
In Step 20 File Edit View Seftings Tools System Help
= Amplitudes of Ch 1 and Ch 2. | e e B
Waveform Name Length[Dat{ |AC:0's C1Pos: 0.0000000s G2Pes: [ 0.0000000s
B Skew values of Ch 1 and Ch 2. ~
= Waveform rotation to 0. g - -
24, Observe that the signal is decoded on
the oscilloscope.
< -100ps 100 ps
K ‘:"a mi:l : : 1V.uu v' : nr.uuv' : Vu;;sr ‘
0,530 Vop e ooV 000V . Vﬂp-s"
0.0 9

Remote Command: SOUR2:SKEW 2.5E-11

2167081

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.

b-WiMe!
| File View “gprfigure  Wawpdfm  Systemn Window  Help
ESeIect: UWB-WiMedia "WIF,‘RF = |20 calbration BEOverview |"&Fnd Instruments ‘Eﬁraph 1t Comple +

3. Ensure that the signal type is set to

|FIRF Setup /Q Impairments | Distortion Addition | Multi-Path | Interference Addition
Conformance () Custom
4. Ensure that the Mode is Conformance ‘ e |F:':""|°Nr°“"” s
and the Selected setu iS W|Med|a elect setup: [Wil edia Spec Example Packet |+ || Index ame epeat |4
Spec Example Packet r:(eep the default add pacietgraups: {13 S i
values for the selected setup.

2167067
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5. Click Interference Addition.

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

7. Click Add WiFi signal (MIMO).

8. Set the following parameters:
B Frequency t0 2.4 G Hz (default).
= Amplitude to 30 dB.

9. Add the following graph in Graph Setup:

®  Frequency Domain: Spectrum

10. Click OK.

40

RFXpress - UWB-WiMedia.rfs

Fle View Configure Waveform System  Window Help
ESeIect: UWB-WiMedia - | 4 IF/RF - = Overview | "4 Find Instrurnents |EGraph o
§ Setup | MG Impairments | Distortion Addition | Multi-Path InterferenneAdditinn
&
o — .
3 [»] signal Addition [+ Gated Noise
& || U0 G Packets
5 ;
s IF/RE Preamble: (51 100 [8]
PLCP Header: (S/N) &
Saftware Hardware Payload: (S/N) :ki ]
Symbols

Waveform |

sy

2 thraugh k;

~] offset [%] sinusoidal Interference
[] Turn on
Frequency: ‘ Q Hz C/l \:}3
e CCCH
Carrier K2

(6)

(~] RealWorld Signal Interference

< - Frequency (Hz) Amplitude (dB) Turn on
\S D Add Wilax signal | m
Adet WiFi signal (MiM0)  [24000000006 ©F Qeon &
[ Add WiFi signal (02.113) | E. |
[] Add radar signal | & ‘ Bl
2167-068
Graph Setup &|
Falders: Available Graphs:
Statistical ]
Spect
Time Dormain .
Selected Graphs (select up to 3}
Spectum =1 ve
&:/g‘b oK l ’ Cancel ] ’ Help
2167-069
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11. From the toolbar, click Compile.

&% RFXpress - UWB-WiMedia. rfs m
Fle Wiew Configure ‘Waveform System  Window Help

{ select: LWE-Witledia - [\1F/RF -

B2 Overview "éFmd Instruments ‘EGraph +¥ Compie +

2167070

12. The spectrum is as shown.

RFIF Spectrum X

0.000-)
-18.508-
s
B Zoom Out
2
=1
E
< 11 nﬁz~1M”. T
-120.561— '
-14B.070-
o 1196.6448 2303 6895 35905343 4787.3791 59842239 T181.0686 83778134 95747582
Frequency (MHz)
Cursor 2 Delta ( Cursor1-2)
Frequency I Anz Frequency (9800046592 G|§ Hz  Frequency ¢ Hz FFTpoints
Amplitude dB  Amplitude dB  Amplitude 4B Average |1
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Application Examples: Radar

Generating an LFM Waveform with Coherent Carrier for Pulse Compression
Radar

You can 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.

ﬁ" RFEXpre&W.adar.rfs

3. Click the Carrier tab. Fil=  Wiew/ Configure Waveform System  Window

L IF/RF ~

=5 Orverview ‘ 53

4. Keep the following defaults: : Select: Radar -

B Carrier Magnitude (Peak) to 0 dBm. Carrier Pulse | Q) Impairments | Interference

m  Carrier Frequency to 100 MHz.

Carrier Magnitude (Peak): 2 dBm

Carrier Freguency: 100.000000 M c_1 L, Hz

Coherent Carrier @ 4

®  Coherent Carrier is selected.

o

0153090
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5. Select the Pulse tab and select the % Rexpress - Radar. fs
Pulse Envelope tab. sFiTeav ‘::darc ?m\:j:/wvmov::::wﬁ:: nstuments [E6raph ¥ Compile - on/ofT WANAN Fun
§ Carrier | Pulse /0 \mpa\rmen;?\J:E
6. Set the following: * N
| ) [ e 1 02080 021 Fm
H  Pulse Shape to Rectangular w1,
(default). 028
0
= Start Time to 0 ps (default). -
Pulse Shape Rectangular
E  Pulse Width to 10 ps at 100%. et i St ot 00
Rise Time (Tr) Offset fram Carrier Frequency: [0 Hz
u Off Tlme tO 198 ps' Pulse Width (Ton): |10 000000 u Repeat 1
NOTE. The PRF and PRI values are Fel e
calculated and automatically updated based crfTime ity (0000
on the parameters that you just set. In this o T Do
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).

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

B Repeat to 1 (default).

7. Click the Modulation tab. # RFXpress - Radar.rfs

8. Setthe foIIowing: File View Configure Waveform System Window Help

= Overview |9i Find Instrument:

i Select: Radar - |44 IF/RF -

m  Select Modulation to Linear , =
. = || Carrier | Pulse| I Impairments | Interference Addition
F Modulat 2
requency iodulaton. = . -
i ulse Train
n 3weep Range to 10 MHz. '3_ Pulse v | | Index | Type Repeat PRI (ms)  Duration (ms)
[ A 4 1 Puse 1 0.2080 0.21
= Frequency Sweep to Low to High.
“
< »
Pulze Envelope | Staggered PRI | Modulation | Hopping | Pulse Impairments
Select Modulation:
Sweep Range: 10.000000 M e
Frequency Sweep:  Low to High -
0153092
9. From the toolbar, click Compile /é\
Settings_ Fle \View Corfigre Waveform System Window Help
i Select: Radar | 4 IFRF - | E0verview |4 Find Instrurerts | Eeraph [ compie +|  on/or Run
2] carrer | Puisel v mpairments | Interference Cormple Settngs.
015809
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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.

44

Compile Settings

Signnl@

TFRF Ol
Sampling Rate 3 Autamatic
Pulse name: Wiaveform ]
Compile Button Preferences
Compiles and sends to
Compiles only
COrverwirite waveform in RFxpress list
| lrwvert Q Invert
Compile OK I [ Cancel ] I Help

File  Wiew Configure
LI /RF -

Waveform  Systern Window  Help

Select: Radar -

0158107

=2 Overview |"& Find Instruments |EGraph #¥ Cornpik

8| Carrier | Pulse /0 Impairments | Interference
Forme|

Pulse Train

Send to AWG = il

PRI (ms]

‘D Show Graph » ‘

K) Time domain

L o T, ..
Import from Tektronix Osciloscope...

Delets

Delete & Graph Setup...

Rename...

Waveform1_1_|
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Application Examples: Radar

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

A 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.

e Radar.rfs

3. Inthe Carrier tab, ensure that Coherent = Fil Vie Configure  Waveform  System  Window
Carrier is selected (default).

Select: Radar - [ IF/RF ~ == Overyview ‘E
4. Set the following: § Carrier Fulse | Q) Impairments | Interference
<
B Carrier Magnitude (Peak) to &
2.5 dBm. 3 || Carrier Magnitude (Peak). |2.500
C
m . —+ .
Carrier Frequency to 200 MHz. @ Carrier Freguency: f200.000000 M
Coherent Carrier
0153007
5. Select the Pulse tab and select the 68 Rexpress - Radar.ofs
Fle View Corfigure  Waveform fern  Window  Help
Pulse Envelope tab. { Select: Radar -}#IF/RFJmovemew |"4Find Instruments [Earaph # Compie - (on/oft m Run
. . = || carrier | Puise 1 Impairments e
6' Set the fO”Ong. 2% Pulse Train Selected Pulse
; Pulse ~ | [ Index e Repeat | PRI(ms) Duration (ms) ~| [ Delete | | o0
®  Pulse Shape to Raised Cosine. — i 7 S s
A
0.50
= Start Time to 0 ps (default).
0
3 T
| | Rise T|me to 01 IJS at 20—80‘% Pulse Envelope | Staggered PRI | Modulation | Hopping | Pulse Impairments
Pulse Shape: Raised Cosine
u Pulse Width tO 15 HS at 50% Start Time (To) 0p Amplitude Relative to Carrier. 0,00
Rige Time (Tr) 100.000n Offset from Carrier Frequency: [0 Hz
] Fa" Time tO 01 US at 20—80% Pulse Width (Ton):  |16.000000 u Repeat 6
. Fall Tirme (Tf) 100.000n
. Off Tlme to 30 ps Off Time (Toff) 30.000000 u B
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.

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

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

H  Repeat to 6.
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Application Examples: Radar

7. Click the Modulation tab and set Select )

. X RFXpress - Radar.rfs
Modulation to No Modulation. —
Fle Wiew Configure  Waveform  System  Window  Help
ESeIect: Radar - | ML IF/RF - 25 Overview |“&Find Instruments | TG
§ Carrier |Pulse FQ Impairments | Interference
<=
gﬂ Pulse Train
é lF’uIse v | | Index  Type Repeat | PRI({ms) Duration (ms) #~
S 4 1 Pulse & 00452 0.27
-
Pulse Envelope | Staggered PRI Mudulatmncﬁ Pulze Impairments
Select Modulation: | Mo Modulation d o |
015309
8. Click the Hopping tab and select Turn &% RFxXpress - Radar. rfs
on. Fle View Configure Waveform Systern  Window Help
. ;Select: Radar ~ |44 IF/RF - B2 Overview ‘F{F\nd Instruments |EGraph FComple -~ onf
9. In the table, click Add to add rows. .
= arrier |Pulse I/ Impairments | Interference
g
NOTE. You cannot add more rows than the g sielran e
i [ = |F'u‘SE v | | Index | Type Repeat | PRI{ms)  Duration (ms) | ~| [_Delete | | oo
repeat value (6 in this case) z N B D452 |02 )
Add + 0.75
= 0.50
0.25
0
v =
Pulse Envelope | Staggered PRI | Maodulation |HoppingT Pulse Impairments
e-to-Pulse frequency/amplitude hopping
Hop | Frequency Offset (+~ MHz) Relative Amplitude (+/- dB) | & 7 lenien
1 i i
2 i 0
3 i i
4 0 0
g i 0
B i il
Repeat frequencyfamplitude hopping
0158100
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10. Set the following:

m  Frequency Offset for the first hop to
50 MHz.

®  Frequency Offset for the second hop
to 40 MHz.

= Frequency Offset for the third hop to
-50 MHz.

m  Frequency Offset for the fourth hop
to 0 MHz.

m  Frequency Offset for the fifth hop to
30 MHz.

m  Frequency Offset for the sixth hop to
-30 MHz.

11. From the toolbar, click Compile
Settings.

12. Ensure the following:
= Signal Format is IF/RF.
= Automatic is selected.

13. Click Compile.

RFXpress RFX100 Quick Start User Manual

Application Examples: Radar

]

iii RFXpress - Radar.rfs
File View Configure Waveform System  Window Hep
W IFRF -

ESeIect: Radar - =2 Overview |E3F|nd IMstruments ‘EGraph o

§ Carrier | Pulse| /Q Impairments | Interference

% Fulse Train

2 [Pulse | [index | Type Repeat | PRI(ms) | Duration (ms) | ~| [ Delete
il o [ 1 Puse B Dpas2 0.7 =

+

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

Pulse-to-Pulse frequencylamplitude hopping

Hop  Frequency Offset (+~ MHz) = Relative Amplitude (+~ dB) |~

50 0
2 40 0
Add
-50 i
Delete A il 0
5 30 0
& -an| il
v
0153101
Fle View Corfigure Waveform System Window Help 11
i Select: Radar | 4 IFRF - | E20verview | " Find Instuments |Dcraph [ compie | onor An
2] carrer | Puisel v mpairments | Interference Comple Settings.
0158102

Compile Settings

Ol

Sampling Rate Automatic

Fulse narme:

Compile Button Preferences
Compiles and sends to
Compiles only
Overwrite waveform in RFxpress list

| lrwvert Q Invert

Compile (o9 H Cancel H Help

0153139
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Application Examples: Radar

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.

15. The spectrogram is as shown.

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

16. The spectrogram as seen in a Tektronix
RSAG100A is as shown.

48

File  Wiew Configure

Select: Radar - |45 IF/RF -

‘&4 RFXpress - Radar.rfs

Waveform  System  Window  Help

22 Overview |"’&F\nd [nstruments |EGraph F Compie

ST Carrier | Pulse| Q) Impairments | Interference
Mame  Length Sam..  Formg Eiullss et
Wavef.., 407k 150, 1
wavef.,, 407k 150.. Q Pulse v | | Index Type Repeat | PRI({ms) D
avel.@ 407 k . s ooige B 00452 0%

Send to AWG

) Show Graph

Frequency Spectrum

Time domain

A:——Q Spectrogram

Import from File
™ Import from Tekironix Osclloscope...

Delete
Delete Al
Rename. ..

Graph Setup...

Iilamnlitiida hanninna

|
16004 22505

0159-104

Setframe size:

Color Palette:

-DdB

. -224dB

|
30007 37509 45041 62543 600G 67516 7018
Frequency (MHz)

7]\ Tek RSAG 1004 - [Spectrogram]

B Fle Vew Run

Markers  Setup  Tools

0153108

LIRS

- 8 x

Window  Help

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

~ Reflev: 223.6 mv

ALD\I Replay | Run

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

Autoscale

& (R 200.0 MHz

+Peak Marmal

& Span: 110.0 MHz

Marker

Marker | Frequenc | A Frequenc | Time: | A Time | Pulse Trace | A Pulse Trai~
Readout  I'up ™ 550,05 Mz 468713 us 30.04 Mz
Table M1 240.0125 MHz -10.0375 MHz 522,153 us 53,440 us 39.04 MHz 0.0000 Hz

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

M3 200 MHz -50.05 MHz 608993 s 140.280us 39,04 MHz 0.0000 Hiﬁ'

4 r

Markers Define MR

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

|5topped

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

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

0158109
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Creating Costa’s Modulation

Application Examples: Radar

You can use RFXpress to test receivers with Costa’s modulation which are used for better range and Doppler resolution.

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

3. Click the Carrier tab.

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

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

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

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

RFXpress RFX100 Quick Start User Manual

i

Select: Radar -

RFXprreRadar.rfs

e View l Configure  Waveform  Systemn  Window

Y IF/RF ~

== Overview |74

SABAN

JEl

arrier| Pulse | I/C Impairments | Interference

Carrier Magnitude (Feak): |v] dBm

Carrier Freguency:

W Coherent Carrier

0153-110

ﬁi_ﬁ' RFXpress - Radar.rfs

Fle Wiew Configure

Waveform  System Window  Help

Select: Radar - | MLIF/RF - 5 Overview |E'{Find Instruments |EGre
§ Carrier Pulse FQ Impairments | Interference

gﬂ f FPulze Train

é Pyf=e VJ Index | Type Fepeat | PRI(ms) Duration (ms) #
i e & 1 Puise 1 02120 021

(o)

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

Rectangular T]

Pulse Shape:

Start Time (Toj:

Rise Time (Tr}:

at | 100% = W

Fall Tirme (Tf}:

Off Tirme (Toffi:  [100.000000

|<2
o

PRF: 4716881 KHz

0158111
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Application Examples: Radar

8. Click the Modulation tab and set Select =

% RFXpress - Radar.rfs

MOdUIation tO User Deﬁned Step FM File Wiew Configure Waveform  System  Window  Help
You will create a Costa’s code of seven Select: Radar ~ |4 [F/RF ~ = Overview |'='7{Fmd Instruments |EGraph ¥ Compile
StepS Wlth Af = 424 MHZ The COde that § Carrier | Pulse| [0} Impairments | Interference
. . =
will be used is 3605412. 2 Pulse Train se
,3_ "F'ulse v | Index  Type Repeat  PRI{ms) Duration (ms) | # Delete |
9. In Add Steps enter 7. A & 1 Pulse 1 02120 o2 ‘
Add 0.
10. Click Add. _ B
0.
11. In the table, enter the following:
= Duratlon tO 16000 ns. Pulse Envelope | Staggered PRI Modulatonf)ﬁo% Pulse Impairments
u Frequency to 127.2 MHz. (9 Select Modulation: | User Defined Step FM :7
. Add Steps 17 }2 Step | Duration (ns) Duration (%) Frequency (MH.
12. Repeat step 11 for all the steps in aqg 1 [1eooo 14.288 127
the code. Keep the duration constant @0 — A [ 16 24 264.2
Delete 3 16000 14.286 0
(16000 ns) and calculate the frequency 4 16000 14,208 212
using the formula Af * code (for example 5 18000 14288 1608
42.5*3,42.5%6,42.5* 0, and the rest T |is00g e os 0es
. ) 42, , 42 , and the rest). 7 |18000 14 288 548 v

0158112

13. From the toolbar, click Compile.

RFXpress - Radar.rfs

Fle View Configure Waveform Systern  Window Help

W IFRF -

ESeIect: Radar - =2 Overview |":'5{F|nd Instruments ‘EGraph # Cormpile -

0153113
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14. In the waveform list, select the IF/RF.
Right-click and select Show Graph >
Spectrogram.

15. The spectrogram is as shown.

RFXpress RFX100 Quick Start User Manual

&% RFXpress - Radar.rfs

Application Examples: Radar

Fle W¥ew Configure Waveform System Window Help

{ Select: Radar - W4 IF/RF -

=2 Overview |E'5i Find Instrurments ‘EGraph ¥ Corr

Waveform List T x

Name | Length | Sam... Formg

Carrier |Pulse /0 Impairments | Interference

Pulse Train
Wavef... 1.60M 753... I
wavef.. 1.60M 753. Q ‘F‘u\se v‘ | Index  Type Repeat PRI (ms)
Send to AWG ulse 1 0.2120
) Show Graph v Frequency Spectrum
Time domain
7 Spectrol
Import frorm File pecrogram ‘
14 = Import from Tektronix Osciloscope...
Delete ———
raph Setup. ..
LNl GHnlEton | Hopping | POis
Rename...
0159-114
[y — X
21200
Setframe size:
18960 Color Palette
148.40 - 0d8
127.20
| ]
. -198 dB
Frecuency (GHz)
0153-115
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Application Examples: Radar

Creating a Radar Waveform using Staggered PRI for Better Range Ambiguity

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

52

1.

Start RFXpress.

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

Click the Carrier tab.

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

Set the Carrier Frequency to 1 GHz.

Select the Pulse tab and select the
Pulse Envelope tab.

Set the following:

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

H  Off Time to 33.6 us.

E Repeat to 5.

ig_i RFXpress - Radar.rfs

_ Fle Wiew OO Are Waveform  Systemn  Window
ESeIect: Radar - |#& IF/RF ~ =2 Overview ":'
g arrier| Pulse | I'C) Impairments | Interference
@

Carrier Magnitude (Peak): i dBm
c

Carrier Frequency:

V[ Coherent Carrier

0158-116

&% RFXpress - Radar. rfs

File View Configure Waveform System Window Help
: Select; Radar '|wIF/RF " £ Overview |"4Find Instruments |TGraph ¥ Comple - m/oﬁm Run
5 || Carrier| Pulse| I/Q Impairments | Interference
§ Pulse Train Selected Pulse:
2\ Pyl v | [Index | Type Repeat  PRI(ms) Duration (ms) ~| [[Delete ] | o0
|- | e k= 1 Pulse 5 00448 022 i s

(6 o

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

1120 us

Pulse Shape: Rectangular

StartTime (To): ~ [0p 0.00 B
Rise Time (Tr). Frequency: |0 [ H
Pulse Width (Ton): [11.200000 u Repest ]

Fall Time (Tf),

Off Time (Toff) 33.600000 u 4 s

PRF 22321420 KHz

0159117
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Application Examples: Radar

8. Click the Staggered PRI tab and select

ig_i" RFXpress - Radar.rfs
Turn on. E

View Configure  Waveform  Systemn  Window  Help
WIFRF -

ESeIect: Radar - 22 Cverview | "4 Find [nstruments |EGraph F Comp

9' Set Staggered PRI type tO User Deflned' § Carrier | Pulse Q) Impairments | Interference
You will change the PRI for each pulse by & Pulse Train
addlng a deviation. The PRI is calculated % |F'u|se V‘ Index  Type Repeat | PRI(ms) Duration (ms) # Delete
as follows: Current PRI + deviation. The s [ 1 Pulse § 0.0448 0.2 +
deviation is specified in the table. +
10. Click Add to add a row to the table. 6
11. Enter the deviation —0.0064 (in ms) for -
the first pu|se. Pulse Envelope | Staggered F'Rmnppmg Pulse Impairments
Staggered PRI
12. Repeat steps 10 and 11 to enter the . ‘ Turnian
deviation for the remaining pulses as: Stacgersd FRIbge: | User Defned_gr il
0’ 00053’ _00085Y and 0.0013. PRI Deviation Slope: | 13| degrees 11
Index PRI Deviation [+~ ms)
1 -0.0064
@ Add 3 ;
Delete 3 0.0053
4 -0.0085
] 0.0013
Repeat PRI Deviations
0159-118
13. From the toolbar, click Compile. - @
&4 RFXpress - Radar.rfs
Fle View Configure Waveform Systern  Window Help ‘

Select: Radar - |kl IF/RF -

=2 Overview |":'5{F|nd Instruments ‘EGraph #¥ Compile -

0153-119
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Application Examples: Radar

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

15. The time domain graph is as shown.

ﬁ RFXpress - Radar.rfs

Fle Wew Configure ‘Waveform System Window Help

{ gelect: Radar - lq;&i;;‘IF/RF - ‘ == Overview

“&Find Instruments ‘EGraph B Compile ~ 1

Carrier |Pulse | I/Q Impairments | Interference

MName | Length Sam.. Formé

Pulse Train
Wavef.,, 1.29M 8.00.. 1 -
Wavef., 1.29M 600.. Q Pulse V‘ |Index Type Repeat  PRI(ms) Duration (r
6.00 .. Send to AWG 5 0.0448 0.22
Show Graph » ‘ Frequency Spectrum
LD Tirme domain |
1 4 Tmport from File... SEseiiye R
Import from Tekironix Osciloscope...
Delete T
raph Sefup...
Besa il FtOn [ HOpRng | PUSE Fpaime
Rename...
0150-120
Waveformi_1_RF X
1.000-}
o | |
e I
o |
= -0.250
g [ Zoom Out
T I

0750

-1.000—*
1200000

Points.

Cursor 1 Cursor2 Delta  Cursor 1-2)
Paoints  [f Points  [1234271 Points

Amplitude Amplitude Amplitude

0158121

Simulating Multiple Targets for Radar Receiver Testing (Different Pulse

Groups)

You can use RFXpress to simulate three targets. Assuming that the transmitter sends a pulse of duration 5 ps with a PRI of
500 s, we will simulate three targets — the first at 40 us from the referece, the second at 120 ys, and the third at 300 ps.

1. Start RFXpress.

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

3. Click the Carrier tab.

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

5. Set the Carrier Frequency to 1 GHz.
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Select: Radar -

fs_i’ RFXpress - Badar.rfs
File  View »Q e Waveform  Systemn  Window

W IF/RF -

/s

B3 Overview | TR

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

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

38l

Carrier Frequency: 1.000000000 G|‘ 2 Hz

W' Coherent Carrier

0159122
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6. Select the Pulse tab and select the
Pulse Envelope tab.

7. Set the following:
= Pulse Shape to Rectangular.
m  Start Time to 40 ps.
m  Pulse Width to 5 ps at 100%.
®  Off Time to 50 ps.

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

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

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

= Frequency Sweep to Low to High.

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

Fle View Corfigre Waveform System Window Help

onjoff ﬂ AN

{ select: Rader - | WIFRF - | B0veriew |4 Find Instuments | EGraph ¥ Cormpie

= || Garrier | Rulse | I Impairments | Interference

é Pulss Train Selected Pulse
Sl Pyfe v [index Type Repeat | PRI(ms) Duration (ms) ~| [ Delete ] 4 oo

- | i 1 Puise 1 00850 010 .

Add 0.7%

+
6 0.50
0.25

0

7 )

5.00 us

Pulse Envelope | Staggered PRI | Modulation | Hopping | Pulse Impairm

Pulse Shape: Rectangular
Start Time (Toj: ~ [40.000000u G Ampltude Relative to Carrier: /0,00 3l aB
Rise Time (Tr) 4 < v Offset from Carrier Frequency: [0 3
Pulse Width (Tan): 5000000 u T s aAon v v Repeat 1 g

Fall Time (Tf), 87 W

Off Time (Toff) 50.000000 u [ s

PRF 10526316 KHz

0153123

& RFXpress - Radar.rfs

File View Configure Waveform System Window Help

i [F/RF - &2 Overview |“4 Find Instruments

ESeIect: Radar -

§ Carrier | Pulse| 1/Q Impairments | Interference Addition

=

@ q

g Pulse Train

= Fulse v Index  Type Fepeat | PRI{ms) @ Duration (ms) #
& i [ 1 Puise 1 n0gst 040

Sweep Range: 10000000 M

Frequency Sweep: tLDW to High

0150-124
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Application Examples: Radar

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:
= Pulse Shape to Rectangular.
= Start Time to 25 ps.
= Pulse Width to 5 uys @ 100% .
B Off Time to 175 ps.
= Amplitude Relative to Carrier to

-2 dB.

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

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

®  Frequency Sweep to Low to High.
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§% RFXpress - Radar.rfs

Fle View Confire Waveform System Window Hebp
onjor WATNAR A

 gelect: Radar e - | =20verview |"&Find Instuments |ZGraph ¥ Comple -
Selected Pulse:

Carrier Pulse IfQ Impairments | Interference

Pulse Train

Index Type Repeat  PRI(ms) Duration (ms) | ((Delete ] | 0
K 1 Pulse 1 00950 |00
-f
2 Pulse 1 02050 (021 0.75
+

0.50

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

Pulse Shape Rectangular

Start Time (To): 25000000 u Amplitude Relative to Carrier: ~2.00

B [
T
&

Rise Time (Tr) Offset from Carrier Frequency. |0

Pulse Wittth (Ton): |5.000000u Repeat 1

(e

Fall Time (T}

Off Time (Toff). 175000000 u

PRF 4.876048 KHz
0153125

i RFXpress - Radar.rfs

File View Configure

Select: Radar -

Waveform System Window Help

W IF/RF -

= Overview |E'i Find Instruments

1517 LLIGISABT

Carrier | Pulse| ['C) Impairments | Interference Addition
Pulse Train
'F'ulse v Index  Type Repeat  PRI{ms) DOuration (ms) =
e i 1|Pulse 1 00950 0.0
2 Pulse 1 0.2050 0.21
<

Sweep Range: 10.000000 M

Freguency Sweep Law to High

0153126
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15. Click Add to add a pulse.
16. Select the Pulse Envelope tab.

17. Select the pulse and set the following:
B Pulse Shape to Rectangular.
= Start Time to 0 ps.
B Pulse Width to 5 us @ 100% .
= Off Time to 195 ps.

B Amplitude Relative to Carrier to
-3 dB.

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

19. Set the following:
E  Sweep Range to 10 MHz.

= Frequency Sweep to Low to High.

20. From the toolbar, click Compile.

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

Fle WVew Corfigre Waveform System ‘Window Help

| Select: Radar - [rere - | B2 0vervew |4 Find Insvurerts | EGraph ¥ omple -

onjoff m Run

Carrier Pulse /Q Impairments | Interference

Pulse Train Selected Pulse:
Index Type Repeat | PRI (ms) | Duration (ms)  ~| [Delete ] |
& 1 Puise 1 00350 010
2 |Fuise 1 02050 021
3 Pulse 1 02000 020 \ *
C%&WEDDE Staggered PRI | Modulation | Hopping | Pulse Impairmen
Pulse Shape: Rectangular
StartTime (To):~ [0p Amplitude Relative to Carrier: =300 3] o8
Rise Time (Tr). Offset from Carrier Frequency. [0 & Hz
Pulse Width (Tan): |5.000000 u Repeat 1 B
Fall Time (Tf),
Off Time (Toff) 195.000000 u
PRF 5.000000 KHz
0159127

# RFXpress - Radar.rfs

File View Configure Waveform System Window Help

Select: Radar -

W IF/RF -

= Overview |9§i Find Instruments

§ Carrier | Pulse| 'Q Impairments | Interference Addition
-
< Fulse Train
g Fulse v | | Index Type Repeat | PRI(ms) Duration (ms) # |
o | [ |Puse 1 00950 010
2 |Pulse 1 0.2050 0.21
3 |Pulse 1 0.2000 0.20

Sweep Range: 10.000000 M

Freguency Sweep:  |Low to High

0153128

.L? RFXpress - Radar.rfs

Fle View Configure Waveform Systern  Window Help

Select: Radar - |4 IF/RF -

=2 Overview |":'%F|nd Instruments ‘EGraph # Cormpile -

0153129
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21. In the waveform list, select an IF/RF
waveform from the list. Right-click and
select Show Graph > Time domain.

22. The time domain graphs are as shown.
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Generating and Measuring a Wideband LFM with Calibration using a Tektronix

Oscilloscope

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

You will need:

m A Tektronix AWG7102 with Option 06

running RFXpress software.

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

= Connecting cable.

NOTE. Ensure that the output of the AWG
Interleave channel is connected to Channel 1
of the oscilloscope and Marker 1 of the
AWG is connected to Aux In of the DPO
oscilloscope.

2. Start RFXpress on the AWG7102.

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

4. Click the Carrier tab.

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

6. Set the Carrier Frequency to 5 GHz.
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Application Examples: Radar

7. Select the Pulse tab and select the
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12. Ensure that When compiling, apply
correction files to these channels is
disabled.

13. Click Compile.

14. Capture the waveform on the
oscilloscope and observe the signal
spectrum using Tektronix Ultra Wideband
Spectral Analysis software. Note that the
spectrum is not flat.

15. 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.
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Application Examples: Radar

16. The Calibration window displays a table
of instruments connected on the network.
Select the DPO oscilloscope and click
Connect. The status changes to Ready.

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

17. Set the following:
m  Start Frequency to 3.5 GHz
= End Frequency to 6.5 GHz
®m  Enter the path for the correction files

= For While compiling, apply
correction files to, select Ch1

18. Click Calibrate. After the calibration is
complete, click OK.

19. From the toolbar, select Compile >
Compile Settings.
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20. Ensure that When compiling, apply
correction files to these channels is
enabled and Ch 1 is selected.

21. Click Compile.

22. Capture the waveform on the
oscilloscope and observe the signal
spectrum using Tektronix Ultra Wideband
Spectral Analysis software. Note that the
spectrum shows a flat response.
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