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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.
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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 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

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 IQ 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

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 071-2167-XX
RFXpress RFX100 Installation Manual, English Tektronix part number 071-2166-XX
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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.
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Installation

Installation

For information on how to install this software, refer to the RFXpress Installation Manual, Tektronix part number 071-2166-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.

RFXpress RFX100 Quick Start User Manual

#i RFXpress - Generic signal.RFS
i onfigure  Waveform Window Help

Select: | GeNEric signal - |!}£\,@IF/RF - ||E'iFind Instruments ‘EGraph FE Compile -

. m Generic signal | | | |
ar O H umber | FrequencyvibdHz) | Amplitude | SvmbolRateitHz)
B L=l 1 10.000000 1 1000000

1517 LIDIRABAA

Total carriers: 1

2167001



Using the Software

3. Set the signal type to 1Q.

4. Click Carriers > Single Carrier.

5. Select the carrier and set the following:
B Baseband Offset to 0 Hz

= Amplitude to 1 Vrms

6. Ensure that the following parameters are
set:

B Modulation is QPSK
®  Filter is Raised Cosine
= Symbol rate is 1 MHz
u  Alpha/B*T is 0.35

= Window is None

Compiling a Signal

&
[ L}

File View Configure

i Select: Generic signal - W4#1Q  ~

RFXpress - Generic signal.RFS

Waveform Window Help
“§ Find Instruments ‘EGraph ¥ Compile -

\ 150 uuo;al\gml

Carriers: equency(MHz) ‘Amnmude |Svmba\Rnte(MHzl
10.000000 1 1.000000
Total carriers: 1
2167-002

[gi' RFEXpress - Generic signal.rfs

Fle View Configure Waveform Systern  Window Help
ESeIect: Generic signal ~ | 1Q ~‘ =2 Qverview ‘;{F\nd Instuments ‘EGraph ¥ Compile - ©m
Carriers [Single carrie Mumber | Bazeband Offset. | Amplitud. [ Symbal rate(Hz) | Modulation Filte
, 1 0.000000 1.00 1.000000 QPSK Piaiz

| 1317 WLIOIBABAN,

Total carriers: 1

Setup | Power Ramping |/ Impaiments | Distortion Addition| Mulli-Path | Interference Addiiion

Base data:

~) Single Carrier

| Hz

g?fsszlgaﬂd ‘U F;’ MUU_E Wrtns

+ ) Modulation

Modulation: ‘W Coding |More v |
FSK peak [ yrmbol rate @3 Hz
deviation o

~] FilterWindow
Filter:

Alpha/B™T,

Convolution 71 2| symbols
length: I

Windom: ‘NDHE -

2167003

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

Using the Software

File View Configure Waveform System Window Help

elect: Generic signal - & IF/RF - = Overview “4Find Instruments ‘Z]Graph

Compile Settings...

2167-051
Compile Settings g‘
Wavefarm length. I:li Automatic
Signal Format
O IFIRF @ 1Q
Oversampling: l:li X Automatic!
| waveform narne: Waveform_|
Q waveform narme: Waveform1_Q
Compile Button Preferences
Compiles and sends to:
Comgiles anly
Normalization
Mode: Division factar: I:E
Adjust for wrap-around
Cwverwrite wavefarm in RFXpress list
Compile ] [ (8124 l I Cancel ] [ Help
2167-065

if_i" RFXpress - Generic signal.rfs

Fle View Configurs Waveform System  Window Help

#Wio -

Select: Generic signal -

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

Mame | Length Sam.. | Forme Carriers ‘Sing\e Carrier V‘ Mumber ‘Easeband Oftset. IAmp\itud.. g
Wavef.. 100k  1005.. 1 .\\ 1 0.000000 1.00
Wwavef., 100k  1005.. Q o
Total carriers: 1
2167004

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
Signal.

2. Select the signal type as IF/RF.

3. Select Multi Carrier.

4. You can either add carriers directly or
delete the existing carrier and add new
ones. Select the carrier in the table and
click Delete.

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.

gnal.rfs

File éform  System Window Help

5

4 IF/RF -

i select: | Gelleric signal -

M Generic signal |

S UWE-WiMedia

1517 WIOJBABAL

Total carriers: 1

RFXpress - Generic signal.RFS

File View Waveform Window Help

£ Overview |’='iFind Instruments ‘EGraph F Col

umber | FrequencyiMHzl | Amplitude | SvmbolRatethHz) | Modulation F
1 10.000000 1.00 1.000000 QPsK F
2167005

re
éSeIect: Generic@' i;‘i‘n@lF.fmiFind Instruments |EJGraph ¥ Compile -

Y

Carriers: ulti Carrier | v ‘

u ler |Frequenw{MHz] |Amu|liude |SvmbU\Rate(MHz] | todh

10.000000 1 1.000000

=01
Add camiers: |1 |§] [_Add
Set Anchor

Total carriers: 1

2167-006

ifﬂ" RFXpress - Generic signal.rfs

File  View

Configure weform  Systern Window  Help
ESeIect: Generic signal 5 '| 2 Overview ‘FiFlnd Instruments |EGraph H Compile -

RFXpress RFX100 Quick Start User Manual

Carriers IMu\ij‘ MNumber ‘ Frequency (tMHz) |Amphtud.. ‘ Symbol rateitHz) ‘ Modulation Filte
Add carriers: E Add | EET 10.000000 0.00 1.000000 QPSK R
o 2 20.000000 0.0 1.000000 QPSK Rais
7 30.000000 0.0o 1.000000 QPSK Raiz
Y,
Total carriers: 3
Setup Power Ramping | /Q Impairments | Distortion Addition M/é\\(nlerlerenceAddilmn
Basedata: PRES [0 v Amplituce:  [0.0g  |4] @Bm
ﬂ Multi Carrier
() Center (@) Range
Center ‘ & Hz Base 10.000000 M 14 Hz
frequency: = frequency: o
Bandwidth [§ Hz Carrier 10.000000 M § Hz
& o spacing: o
Phase shift 0o |¢ [J Random
2167-007



Using the Software

8. Select the first carrier from the table.

|n the setup tab, Set the Base Data tO Fle View Configure Waveform System Window Help
PRBS and Select 15 from the adjacent ESeIect: Generic signal - | ¢4 IF/RF ~| =2 Overview "’%F\nd Instruments |Z]Graph # Compie ~
feld. P —
arrers: }M&amer v |Number ‘ Frequency iMHz) ‘Ampl\tud. ‘ Symbal rate(MHz) ‘ Modulation Filte
Add carriers: |1 |3 [ Add | gUaT 10000000 0.00 1.000000 OFsK Rais
. . o 2 20.000000 0oo 1.000000 QPSK Fais
9. Set the Modulation for the carrier to 2| wommo om0 1 00n00n oPEK Pai

QPSK.

H" Setup’ RNgirments | Distortion Addition| Multi-Path | Interference Addition
10. Repeat steps 8 and 9 for the remaining e IR 7
carriers, setting the Base Data to Besesats [Pre v, RN |
PRBS 21 and PRBS 7, and Modulation = i
Amplitude: 000 & dBm
to QPSK. L |
| Coding, Maone v
FSK peak ‘—:3 degrees Symbol rate: ‘W}C Hz
deviation E S

2167008

Adding Power Ramping, I/Q Impairments, and Interference

1. Select the first carrier from e T
the table Se|eCt the Power Fle View Configure Waveform  Systern  Window Hep
Ramplng tab ;Select: Generic signal ~ | 44 IF/RF -| 22 Crverview |;'%F\nd Instruments |EGraph Ft Complle ~
es( 1) ‘
Carriers = | | Number ‘Frequenw(MHz) ‘Amplitud. ‘Symbu\ra\E(MHz) |Mudu|ahun Fil
2. Select Turn On. Add carrier [ 70.000000 0.00 1.000000 OPSK Re

2 20.000000 0.00 1.000000 QPSK Fie
3 30.000000 0.00 1.000000 QPsK Rie

3. Set the Ramp parameters:

Total carriers)| 3

®  Function to Linear Setp Pover Fanping 1]

mpairments | Distortion Addiion| Mult-Path | Interference Addition

. Turn on
B Time to 100 nsec Ramp
Function:  [Linear @ / Mumber| Symbol Level /B [~

4. Set the Position parameters: e [oon  Jfs i i S0
m Symbol tO 0 Position -

Symbol lu

= Level to 0.00 Leve !‘mi v

[] Perindically extended power ramping

5. Click Add. aters

RFXpress RFX100 Quick Start User Manual 7



Using the Software

6. Repeat steps 4 and 5 two more
times, adding these parameters:

= Symbol = 100

m |evel =-60 dB
and

®  Symbol =200
m |evel=0dB

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

8. In the Carrier Leakage group,
select Turn On. Set the following

parameters:
= [t05.0
B Qtob5.0

"'Hi‘ RFXpress - Generic signal.rfs

Fle View Configurs Waweform  System  Window Help

WIFRF -

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

Select: Generic signal -

Carriers | Wulti Carier V| Mumber |Frequen:y(MHz) ‘Ampl\tud... ‘Symbn\rate(MHz) ‘Mndu\anon
Addrarriers: 1|5 [ Add | | 10000000 0.00 1.000000 aPSK
2 20000000 ooo 1.000000 QPSK
3 30.000000 0.00 1.000000 QPSK

Total carriers: 3
Setup | Power Ramping |/Q Impairments | Distortion Addition| Multi-Path | Interference Addition
Turn on
Ramp

Function:
‘MLL] MNurnber | Symbol I Level/dB ‘ &

Tme  [oon |4s
K3l e 1 ] oo |

2 100 6000 Gy
Position Delate 3 200 0.00 C=
Symboal: 200 B
Level "U 0o ‘[2 dB hd

[] Perindically extended power ramping

2167049

"[g_i“ RFXpress - Generic signal.rfs

Fle Wew Configure ‘Waveform Systerm  Window Help

Select: Gereric signal - |g&i£IF[RF - | =2 Overview |9iF\md Instruments |EGraDh F¥ Compile -

Carriers IMu\h Carier v ‘ Mumber ‘ Frequency (MHz) ‘Amp\itud | Symhbol rate(MHz) |Mudu|ahun
Add carriers: |1 [$ (A ] [N 10.000000 0.00 1.000000 OPSK
- - S 2 20.000000 0.00 1.000000 QPSK
3 30.000000 0.00 1.000000 QPSK

Total carriers: 3

Setup| Power Ramping | 1FQ Impairments | Distortion Addition| Multi-Path | Interference Addition

+| Hardware Skew +] Quadrature Error

Channel 1 ;2 g

Channel 2| &

) Degrees

+] 1yQ Imbalance

Percentage Q

Carrier Leakage

+| carrier Leakage

I 50 ] 3 % Carrer Legkage /@
.
+| Nenlinear Distortions } hS .
AN T AM AN PM []Turn on Caner Leokage o—"T 3 :
k2 G Kk ‘& degrees . }
k3 &g K3 || degrees

2167010
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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 RFX100 Quick Start User Manual

i‘_i“ RFXpress - Generic signal.rfs

Fle Wew Configure

Select: Generic signal - |&;QEIF[RF - |

Waveform  Systern Window  Help

Using the Software

=2 Overview |E'iF\md Instruments |EGraph F¥ Compile -

4
Mumber ‘Frequency(MHz) ‘A& 9 )| Symbol rate(tHz) |Mudu|ahun

Carriers IMu\h Camier | v
Add carriers: | ic Add =11 10.00000 1.000000 APSK
2 00 0 1.000000 QPSK
3 O 30.000000 0. 1.000000 QPSK
Total carriers: 3
O —
Setup| Power Ramping | M0 Impairments | Distotion Addition| Multi-Path | Interference Addition
v | signal Addition +) Sinusoidal Interference
Format []Turnon [JTurnon
l{e] IF/RF crr ﬁlt B
Add Intereference via =——
Offset from Carrier: | 1§ Hz
Software Hardware =
Wavefarm |
Wavefarm Gk
v offset
Turn on
Frequency: 10.000000 M

2167-011



Using the Software

10

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, ClearAutomatic.
5. Set the Oversampling to 6.00.
6. Click Compile.

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

File View Configure Waveform System Window Help
= Overview | “4Find Instruments | I Graph

| select: Generic signal - & IF/RF -

Compile Settings...

2167-051

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: l:l:

Orverwrite waveform in RFEXpress list

Carmpile OK H Cancel H Help

2167012

"'f'_";'RFXpress - Generic signal.rfs
Fle View Configure Waveform System  Window Help
BIERE -|

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

 Select: Gereric signal -

/| Carriers IMuIﬂ Cartier v | MNumber ‘ Freguency (MHz) ‘Ampmud.“
Add carriers: 1 |3 [CAdd | [0 10.000000 0.00
o 2 20.000000 0.00
elete
3 30.000000 0.00

Mame | Length  Sam...
Wawef,.. 500k 180.0...
Wavef,., 500k 180.0...
Wavef,.. 500k 180.0...

2167013
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Using the Software

Previewing Graphs

1. From the toolbar, click Graph. m
1

File View Configure Waveform Window Help
;Selecl: Generic signal - |4 IF/RF - “{Find Instuments ZGraph 7" Compile - On/Off m Run

2167014

2. In Graph Setup, select the folder and

click Add to add the following graphs: Graph Setup

B Frequency Domain: Spectrum Folders: &vailable Graphs:
= | Vs Q: Constellation :Eﬂ':‘""" S N
®  Statistical: CCDF 'SI'}?;S“E;::r!nain Spectum

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

B
4. Click OK. Constellation Spectrum CCDF

of @~ = ) o [ e ]

2167015

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

Instrurrent Control| 6-ach ravie:

2167-062
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Application Examples

Application Examples

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 Se'eCt WIMedIa ;select UWB-WiMedia ~ ‘ =2 Qverview ‘"&F\nd Instruments | Graph # Comple ~
' s ec Exam |e PaCkei Setup I/C!Impalrments Addlition | Mult Interference Addition
p p ' Mode Confo ance () Custom
Packet Groups:
Select setup: |WiMedia Spec Example Packet v‘ \ndsx ‘Nams Fepeat |'~

Witedia Packet Group 1

Add packet groups ;3 E]
J
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 Hopping

Code 1.
Band Group: Band Group 1 |+

Channel Mumber: 8§
TF Code: TFC 1 v

Band group center frequency: | 9960 (3 MHz

ves (NI ..E
w0 [T, TN
3432 mﬂ!ﬂ!ﬂﬂﬂ!ﬂ!

—-
Time

Center
Frequencies(MHz)

2167-017

7. Click Compile. m
7

File View Configure Waveform Window Help
;Selecl: Generic signal - |4 IF/RF - “{Find Instuments = Graph % Compile -  On/Off ﬂ Run

2167018
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Application Examples

8. Add the following graphs in Graph Setup:

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

9. Click OK.

10. The graphs are as shown.

Graph Setup

Folders:

x|

Available Graphs:

Frequency Domain
lws. O
Statistical
Time Domain

Selected Graphs (select up to 3):

Fulse shape

AL
]

ey
s

Constellation

Spectrum

@%} ok | cancel |[ Help

2167036

B
-Graph
m

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.

14
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1. Start RFXpress.

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

3. Set the signal type to IF/RF.
4, Click 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.

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.

RFXpress RFX100 Quick Start User Manual

Application Examples

- onor R Rin

Setup /2 Impaimments | Distortion Addition | Multig?™
Modz: (O Confarmance @ Custort

PPDUs in Group:

Select setup: | wiecia Spac Example Packet v/ Add packers [1 |2

Acd packe: groups: |1 13 Ade B
®

Marker Mapping,
¥) selecteaPacket Group
Repeatthis group: |1 % times umber of packets in group Banc Group: [Band Group 1 v
Grip stat delay |0 (8 symbals  Sparing hetween packets |6 < [symbnls v NHE ond [T701 v|[ Hoppirg [JNc hopring

< symbols __TrnPNuHmn

1 WiMediz PacketGroup 1

Grow end delay: |6 Banc aroua cerer frequzncy: (3500 |31 MHz

2167019

Hopping Pattern

(8

l:ted" far the TFC

:

To editthe hopping patigf

g v :
3 NP3
1|~ HIEEIIE
= o
Al [ [ [ [ ]
[n g
=
= —-

Time

Assign TFC number for user-defingd

oK H Cancel H Help ]

216702

&% RFXpress - UWB-WiMedia. rfs
File Wiew Configure Waveform Systern  Window

22 overvied[ | -4 Find Instruments ‘EGraph RC})"“\' On/off I
H

{ Select: UWB-WiVledia - | (¢ 1F/RF - |

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

\»] Gated Noise ‘
[ Turm @) Packets

+] signal Addition

!.-6
=
Ef
3
o
3

2 IFARF [ Prearble: (SN) |
PLCP Header: (SM)
Software Hardware [ Payload: (SM) [i
\Waveform | i j O Symbals
Wavefarm Q 0 18 trowgn @8 snofin [ e

2167023
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5. From the standard toolbar, click
Compile. 4 RFXpress - UWB-WiMedia.rfs

File View Configure Waveform System Window Help
{ select: UWB-WiMedia - | IF/RF - | Calibration 2 Overview |4 Find Instruments S Graph * Compile - On/Off BARAR Run

2167024

6. In the Waveform List, select the IF/RF &% RFXpress - UWB-WiMedia.rfs
WaVeform and r|ght'C||Ck Select ShOW Fle Wew Configure Waveform System  Window Help

= Overview |':'&F\nd Instruments ‘E

elect: UWB-WiMedia -

YIFRF -

Graph > Time Domain.

Setup | I/Q Impairments | Distortion Addition | Multi-Path
Mame | Length Sam.. Formai
Wavef.. 337k 20.00.. 1 +] signal Addition
Wavef.., 337 20.00... @ [] Turn on
et |22
IF/RF I
Show Graph » ‘ Frequency Spectrum

Tirme domain

Save Data as...

Import from File. ..

Import from Tekironix Osciloscope... Graph Setup...

SR
Delete Al
Rename...

2167027

7. Observe the noise in the header. The

noise of 10 dB is greater than the signal. B - cickentaogin
graph to selecta
. TP T TTTTT] Zaln
2 LiLLLiLLLULLLL
5
3
100000 150000
< >
Points
Cursor 1 Cursor 2 Delta ( Cursor1-2)
Points  [351527 ] Points 293993 Points
Amplitude | | a8 Amplitude dB Amplitude dB
2167050

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 File View Configwe Waveform Window Help
Set tO Generic Signal and the S|gna| ESeIecl: Generic signal - |4 IF/RF ~ | “{ Find Instuments | =] Graph ** Compile -~ On/Off ﬂ Rum

type is IFIRF. ii P

16 RFXpress RFX100 Quick Start User Manual
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3. From the menu, click File > Import from

File Fle.| View Configure  Waveform  System
| Crl+n
Cirl+0

@
Save Setup Cl4s

Save Setup as. ..

Save Data as...

Irmport from FileQ,
Import from Tektronix Osclloscope. ..

Exit
2167-026
4. Selectiqtin the Files of type field. - — 21X
5. Select an igt file. Lockin: | ©31000135 d oa oo
ué DHstory
. { =
6. Select Set as baseband signal. Wl |~
Documents [ 1oV T_oPSKigt
@
Deskiop
My Dacurnents
MyC:;fnjpuler
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
2167-056
7. A message appears. Click Continue. )
ge app Replace Existing Carriers &|

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

Do you wiant to continue?

[ 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.

Loakin: | £ 1000135 7 03 oo

(EHstory

( BElog
My Recent (ysamples
Dacuments IQVT_GPSK gt

©

Desktop

My Dacuments

My Cornputer

MyNet‘wurk
Places File name |united 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 Wew Configure ‘Waveform System  Window Help
Select: Gereric signal - |&‘,éi£IF/RF =

=2 Overview ‘F%Flnd Instruments | B Graph # Compile -

Length | Sam... Carriers ‘Mutharrier V‘ MNumber IFrequenLy(MHz) |Amp|ilud_
L 317k 3.20.. Add cariers: |1 |5 [ Add | [=E=lT 10.000000 0.00
. 317k 3.20.. - 2 10.000000 ooo
Total carriers: 2
2167060

W% RFXpress - Generic signal.rfs

Fle View Corfigure Waveform System Window Help

! gelect: Generic signal + |44 IF/RF ~

22 Overview ‘F'iﬁnd Instruments ‘EGraph # Complle ~  On/off m RLn

b B Ml Carier v | [ Number [ Frequency (viHz) [ Amplitl._ | Symbol rate(MHz) [ Modulatior
VT_.. 317k 320.. 1 Add carriers: |1 |4 =1 10000000 0.00 3200000 Filel (S0
IOVT_.. 317k  3.20. 2 10.000000 0.00 3200000 File1(Sa

Set Anchor

Total carriers: 2

REglup Power Remping /0 Impairments | Distoriion Addiion Muli-Peth | Inerterence Adition

Base das

[*) selected carrier’
Frequency 10.000000 T2 Ampliude: 000 | dBm
{») Modutation

Modulation: File1(Samples) v |

FSK peak
deviation:

RFXpress RFX100 Quick Start User Manual



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:
= C/lto0dB.
m  Offset from Carrier to —10 M.

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

RFXpress RFX100 Quick Start User Manual
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K "RFXpress - Generic signal.rfs

File  View

Select: Generic signal -

Configure

Waveform  System  Window  Help

WEIF/RFE ~ 22 Overview "ﬂi Find Instruments ‘EGraph ¥t Compile -

‘ 351 ULIQIBABAA

Carriers:

‘Mul(i Carrier | v |

umber requen Z mplitu mbol rate B odulation
Numb Frequency (MHz) | Amplitud.. | Symbol hiHz) | Modul

Tatal carriers: 2

Add carriers: 1 |3[ Add_|

Set Anchar

Setup Power Ramping | 1/Q Impairments | Distartion Addition Iti-Path | Interference Addition

[a=]1 £ 000000 0.00 3200000 File1 (Samples)

2 wnnn 0.00 3.200000 Filel(Samples)

Base data:

Frequency:

[3¢] Modulation
Modulation

FSK peak
deviation:

+| Selected Carrier

7 Armnplituce:

50000000M |3

|Fi\eW(SampIes) B Coding
& degrees Input File 13200000 M 14 Hz
= Sample Rate e

2167063

.L[| RFXpress - Generic signal.rfs

File

Select: Generic signal -

View  Configure

Waveform  System Window  Help

WEIFRF - 25 Overview "ﬂiFind Instruments |EGraph ¥ Compile

IS LWLIOJSARAR,

Carriers

‘Mulh Carier | ‘

Mumber | Frequency (MHz) | Amplitud_. | Symbol rate(tMHz) | Modulation
(E e fd ]

Total carriers: 2

Adtl carriers L‘Q[ Add |

File1(Samples
File1(Samples

[]1 50.000000 0.00 3.200000

2 10.000000 o.og 3.200000
B

Setup| Power Ramping | /0 Impairments | Distortion Addition| Multi-Path | Interference Addition

Format
[1e]

Software
Wavefarm |

Wavefarm Q:

{»] signal Addition

Add Intereference via:

|| sinusoidal Interference

[/ Turn on
1

0.00 & B

[]Turn on

IF/RF ol

Offset from Carrier: -WDDW!C Hz

Hardware

—
1 |

2167-034
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15. Click Compile > Compile Settings.

Ensure that Automatic is selected. Gempte Settings X

Waveform length

<>

16. Click Compile. The software uses the Signal Format
default compile settings to generate the @FRF O
waveform.

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 Gk H Cancel H Help

2167-061
17. Add the following graphs in Graph Setup: :
_ Graph Setup @
®  Frequency Domain: Spectrum
) . Folders: Awailable Graphs:
E  Time Domain: | & Q —_ b
Bl w Diomain -
] lws. Q ol
18. Click OK. Statistical )
Spect
Time Daornain Reciim
Selected Graphs (select up to 3):
Spec’trum 140
oK. l [ Cancel l [ Help ]
2167040
19. The Spectrum graph is as shown. RFIF Spectrum X
&
:g/ Zoom Out
:
Frequency (MHZ)
Cursor 1 Cursor 2 Delta { Cursor 1-2}
v Hz Frequency 150003232 M i Hz Frequency 2 Hz  FFT points
Amplitude dB  Amplitude dB  Amplitude dB  Average 1
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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:

m A Tektronix AWG7102 with Option 06
running RFXpress software

= A Tektronix DPO70804 oscilloscope
to capture the signal

= Connecting cable

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

2. Start RFXpress.

From the toolbar, click Select >
UWB-WiMedia.

3.

From the toolbar, click Calibration.

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

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

6. Set the Signal Type to RF.

7. Set the Sampling Rate to 19.996576
GSs.

8. Select Interleave.

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

RFXpress RFX100 Quick Start User Manual

Tektronix AWGT102

Tektronix Oscilloscope

- ==
= =
=5 ==
e R
- [
5 (o o
e [fsee c
U =1
|sevessssssssssans g :|®" @ee 5 B e
CH1: Interleave Channel =] CH1 Input [
'_.\
L

&% RFXpress - UWB-WiMedia.rfs
Ele Wew Configure Waveform System Wndow Help
éSeIect: UWB-WiMedia ~ |4 IF/RF - |20 Calbration S 0verview "4 Fnd Instruments | EGraph ¥ Compile -

2167042

TEKTROMX DPO7254
TEKTRONK OPOTOE0

Connect

Test Connection

Connected

Calibration Setup /

Sampling rate/jﬁgsa;mnmg@ 37 Sis
InterLeave W
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

Average

Sidehand
Bands:

M1 2 M3
Moo v ii

\/%mi

Generatar center freg ‘ & Hz

Band group center freq

|4 iterations

E: Hz

C:\Corrections\Chicorrections_19 958Ghz rfc

‘ [ Browse .. ]

Click "Calibrate” to create new correction file

Status: Reacly

OK

[ Cancel | [“Agpy_J [ Hep

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

13. Set the Amplitude for Ch1 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 BandGroup 2.

Calibration

Instrument Setup

Signal format

Setup selection

X

TEKTROMIX DPO7254
TEKTRONK DPOTOE04

Caonnected

Model Status CaonnectionType  Name Al Connect

Ethernet test
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

M ch i@
Cchi chz

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 o
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

Waveform  System

Q-

Fle View Configure

Select: UWB-WilMedia ~

2167-044

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 V‘ Indlex |Name Repeat ‘ 4
1 WiMedia Packet Group 1

Bl

Murnber of packets in graup: ‘W £ Pa:

Spacing between packets: }3

Tane Nulling...

MAC header.

‘WiMed\a Spec Example v ‘

1

Hoppin,
Band Group ~
TF Code [fFc1

2167045
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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.

Application Examples

#% RFXpress - UWB-WiMedia.rfs

File View Configure Waveform System Window Help

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

@4’

O/t s

Compile Settings...

| Setup | 1 Impairments | Distortion Addition | Interference Addition

2167-046

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.

RFXpress RFX100 Quick Start User Manual
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. You will need the following equipment,

with each piece calibrated:

A Tektronix AWG7102 with Option 06
running RFXpress software

B 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

. Connect the equipment as shown.

Either the DSA72004 oscilloscope or
the RSA6114A Real Time Spectrum
Analyzer can be used as the DUT.

RFXpress RFX100 Quick Start User Manual

AWG7102 AWGT7102 GPIB/LAN
Front panel Rear panel T
|
S eo @ Op el E]“’ ﬁ @
2683E838 M —
88998§§§ 0o oEE o o
: == @)
00@POO0O0O0OPOOO00O000 Ollod
CH2: Analog
Output ~ WideBand Q Input
CH1: Analog nd
Output ~ WideBand | Input
i
PSG E8267D PSG E8267D
Front panel Rear panel
o = 88230 00 O
5 5585 O == 00
5 2828 o == 00
Ol s—= 8888888 O COO00 =3
— [ee0)
o 000 \ 000000 = 0
DUT RF Output GPIB/LAN
<
RF Input .
\.l
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3. Onthe PSG E8267D, do the following:
m  Setl/Qto On.
m  Set I/Q Path to Wide.

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

®  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. Onthe AWG7102, start RFXpress.

6. Set the following: &% RFXpress - UWB-WiMedia. rfs

File View Configure Wavefarm Systemn  Window Help

= Application to UWB-WiMedia

! select: UWE-ivedia -

ol Calbration B2 Overview |P{Fmd Instruments |EGraph ¥ Comple -

wio -

u S|gna| type tO IQ § Setup Q) Distortion Addition | Multi-Path | Interference Addition
gﬂ Modlg ) Cafifarmance (O Custom
- Packet G :
® Mode to Conformance ; =- =

betup: |WiMedia Spec Example Packet  « [ [indlex | Mame | Repeat | A
- 1 Winedia Packet Group 1

maggroups: |1 kil Add
Marker Mapping..

Selected Packet Group

= BandGroup to 6

Repeat this group: |1 ; fimes Maber of packets in group: |1 i Pay
Group start delay: VU 12 symhbols Spacing Deween packets §
Group end delay: B 2 symbols Tane Mulling. . X

Packet Details Hopping

MAC header: | Wikledia Spec Example v Band Group: Band Group B |

TF Code: |TFC1 S

2167071
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7. Click Compile > Compile Setting.
Ensure that Compile 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).

26

Compile Settings

Waveform length l:l

Correction Files
When compiling, apply correction files to these channels

C1chl [Jch2

Automatic

[«

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

Overwrite waveform in REXpress list [ S [

(8124 H Cancel H Help

RFXpress RFX100 Quick Start User Manual
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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
Ch1 and Ch2.

13. Click Ch1 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.

RFXpress RFX100 Quick Start User Manual

Standard Waveform

Function
Ay

Timing

Level
(@) Amplitude { Offsat

Preview

7143 Points

Current Sampling Rate : 9.999 944 7 GS/s

() High / Low

Apliude: [ 2.0000

Ofset [ 00000
Option

Use specified amplitude and offsetta calculate data

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

Operation

1.000-

0.000-

-1.000

(O settn

Insert before

IndexNo

TargetWavetorm Name

() Ovenwiite

|
Time(ns) 0

357.156

] Weaveform Narme:

Application Examples

X

atCh |

7143 sine_700MHZ

|

Eeoue | [

ciose | [ Hew

(. AWG7102

Edit View S

& Waveform

gs Tools System Help

2167073

LEX

avsformLis [l
User Defined | Predefined Ch1:0Vv Ch2:0V N\ —<&
Waveform Name c 0.0000000s C2Pos: 00 s
&
100ns 200ns 300ns 400ns 500 ns a00ns 700
/ dmmm—|
Settings ]
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
Amplitude ¥ intarieave Marker 2 High Marker2 Low  Marker2 Delay
0.500 Vpp 1.00V 0.00 V'
Waveform Rotatio
Remote Command: SOUR2:WAYV "sine_700MHZ"
2167-074
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15. On the RSA6114A, do the following:

]\ Tek RSA6100A - [Spectrum] @@.

B Fle View Run Markers Setup Took Window Help -8 x

= Set Frequency to 8184 MHz oot TRt e Vi g e Bl
o Trace 1 [“Ishow  +Peak Normal

®m  Set Span to 50 MHz. ¢ 400 dem

< dB/div:
Observe whether there is a carrier com
leakage at 8184 MHz. If you find a
frequency component at 8184 MHz, go
to step 16.

-96.00 dBm

© CF:8.1840 GHz ¥ SPan: 50.0 MHz
aers (] < W [y vloioron DEEEGED &

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

Ref: Int ' Atten: 30 dB

2167075

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

m  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 N Tek AGTO0A -Bpectred  ELF®
RSA6114A mF\Ie View Run Markers Setup Took Window Help

-8 x
~ Trace 1 [“]show  +Peak Normal
© 4.00 dBm .
o dB/div:
10.0 dB
= RBW
500 kHz
L I |‘
| \) U\ ‘
-06.00 dBm
© CF:8.1840 GHz ¥ Span: 50.0 MHz
e o [ oo HEBEE ©
Analyzing  Acg BW: 60.00 MHz, Acg Length: 8.907 us Real Time  Free Run Ref: Int | Atten: 30 dB

2167076
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18. On the RSA6114A, do the following:

| Tek RSA6100A - [Spectrum] FE®
B Fle View Run Markers Setup Took Window Help

m  Set Center Frequency to W [(arkers ][settns) g J aca J[ana ] © Frea: EZDEIR, “ RefLev: 4.00 dBm
. ~ Trace 1 [“]show  +Peak Normal lear
8184-700 MHz (that is 7484 MHz). ———

& 4.00 dBm
© dB/div:
= Set Span to 50 MHz. o
Observe whether there is an image at a o

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

-96.00 dBm

© CF:7.4840 GHz

=~ Span: 50.0 MHz

Hrkrs [ st o HEEE =

Analyzing  Acg BW: 60.00 MHz, Acq Length: 8.907 us Real Time  Free Run Ref: Int | Atten: 30 dB
2167077
19. Onthe AWGT71 02, adjust the Amplltudes 7\ Tek RSA6100A - [Spectrum] OEx
1 Bl Fle View Run Markers Setup Tools Wndow Help - x
andhChapne:|Skews to reduce the image m e e e s« e mmam
tOt € noise tloor. v Trace1 [“IShow +Peak Normal r
You may have to adjust the values ;;de”w’fﬁ”‘
iteratively. Observe the change in the 0.0 d8
. “ RBW
signal on the RSA6114A. 00 ke

20. Make a note of the amplitudes and skew
values of Ch1 and Ch2.

-96.00 dBm

Autoscale © CF:7.4840 Ghz < Span: 50.0 MHz
Markers » MR Frequency |7.484 GHz To Center | [¢)[*] [*+] [+]

Analyzing  Acq BW: 60.00 MHz, Acq Length: 8.907 us Real Tme  Free Run Ref: Int Atten: 30 dB

2167078

21. Go to RFXpress and click Compile.

§% 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
in step 20:

®  Amplitudes of Ch1 and Ch2.
B Skew values of Ch1 and Ch2.
m  \Waveform rotation to 0.

24, Observe that the signal is decoded on
the oscilloscope.

File Edit View Settings Tools System Help

1517 wioj

12
v

0.0000000s G2Pos: 0.0000000's

1
g‘

Ch2 |Timing | F
Output Output W=~rorm
(on ) B4

Amplitude

H Interleave

Marker 1Delay  [DAC Res (bits) —
[ oo IR

Marker 1 High
1.00V
Marker 2 High

Marker 1 Low

Marker 2 Low

120ps  140ps  160ps

100ps

Marker 2 Delay

Waveform Rotation

2167081

Simulating a MultiPath Environment for a Generic Signal

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

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

dleform  System  Window Hep
Selecl Generic signal = ‘U:HF/RF ‘l‘ Calbraton B2 Overview J“&ﬁnd Instruments ‘EGquh FE Comple - On/()ffn

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

Carriers. Single Canier % | [Number [ Frequency (MHz) [ Amplitud.. | Symbol rate(MHz) [ Modulation [ Fitter |

[=]1 10.000000 0.00 1.000000 QPSK Raised Cosine

|mw@

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

Total carriers: 1

Setup| Pawer Ramphg | [0 Impal tortion Addition | Multi-Path | Interference Addition

5. Click Multi-Path and select Turn On. Define Path D, Forber oy om | @ _[Fiesoiog |
wnen 1 0.00 0.00
Delay 3] symbols 2 400 ll]l] 30.00
Amplitude 3
Phase.
2167-062
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6. Set the following parameters:
m  Delay to 4 symbols
= Amplitude to -1 dB

m  Phase to 30 degrees

7. Click Add.
8. Repeat steps 6 and 7 setting the @R Xpress - Generic signalirfs
fo”owing parameters ) Fie View Configure Waveform Systern  Window Help
: Select: Generic signal ~ |U¥IF/RF - ‘ =2 Overview ‘;iFmd Instruments ‘EGraph ¥ Comple ~  Onfoff m
u Delay to 10 Symb0|s § Carriers [Singe Garier | [Number [ Frequency (MHz) [ Ampitud. | Symbol rate(vHz) | Madulation [ Fiter [
g =1 10.000000 0.00 1.000000 QPsk Raised Cosine
= Amplitude to -5 dB 5|

u Phase tO 60 degrees Total carriers: 1

Setup| Power Ramping | 0 Impaiments | Distartion Addition Multi-Path Interterence Addition

Define Rath @ Number | Delay(sym) | Amplituds (dB) | Phase (deg) ‘g_
e 1 0.00 0.00 0.00
Delay [1000 ‘& symhals Add § 1400000 :; Eg Zg Eg
Amplitude: !.5?& dB
Phase: iE[I 0o [2 degree
9. Add the following graph in Graph Setup:
g grap P P Graph Setup
®  Time Domain: Pulse shape .
Falders: Available Graphs:
10. Click OK Frequency Domain
' Iws. Q)

Statistical vy
140
Time Domain

Selected Graphs (select up to 3}

9 Add

ok |[ cancel |[ Hep |

2167-065

Fulse shape
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11. From the toolbar, click Compile.

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 o shape s 3 shown.

012 4,---"m-m
a 022_!_ “

masm

0 137 75 432 550 687 826 962 1100

Amplitude

Points

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. NV
Fle View “gpriigure  Wawporm  System Window  Help
3. Ensure that the S|gna| type is set to ;Select: UWB-WiMedia - |44 IF/RF - BEOverview |“&Find Instruments | D Graph ¥ Comple ~
|F/RF Setup | I/ Impairments | Distortion Addition | Multi-Path | Interference Addition
@) Conformance ) Custom

Packet Groups:

4. Ensure that the Mode is Conformance

and the Selected setu iS W|Med|a elect setup: | WiMedia Spec Example Packet  + || Index INnma Repeat In
Spec Example. Keep tr?e default values Addpaciecgoups: (|18 | R
for the selected setup. [Harervapong ] ]

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 to 2.4 G Hz (default).
= Amplitude to 30 dB.

9. Add the following graph in Graph Setup:

®m  Frequency Domain: Spectrum

10. Click OK.

RFXpress RFX100 Quick Start User Manual

Application Examples

RFXpress - UWB-WiMedia.rfs

Fle View Configure Waveform System  Window Help

Select: UWB-WiMedia - 44 IF/RF - B2 Overview | "4 Find Instruments |EGraph o
§ Setup | MG Impairments | Distortion Addition | Multi-Path InterferenneAdditinn
&
o — .
= [~) signal Addition [v] Gated Noise
5 ) [[] Turn on Packets
e IPRIE Freamble: (M) [101 ]3]
PLCP Header: (S/N) &
Saftware Hardware Payload: (S/N) :ki ]
Waveform | Symbols

Waveform Q : 2 thraugh k; (SIN)[

~] 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
\. [ Add Witdax signal | [\ ‘ m
\° Adet WiFi signal (MiM0)  [24000000006 ©F Qeon &
[ Add WiFi signal (02.113) | E. |
[] Add radar signal | & ‘ Bl

2167-063

Graph Setup

Available Graphs:

Spectrum

Falders:

Statistical
Time Dormain

Selected Graphs (select up to 3}

Add
Spectrum ‘ ; :
Q% ok [ cancel |[ Help

2167-069
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11. From the toolbar, click Compile.

12. The spectrum is as shown.

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

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

B2 Overview "éFmd Instruments ‘EGraph +¥ Compie +

2167070

RFIF Spectrum

0.000-

-18.500:

&
e -74.035
B Zoom Out
2 -92.543
=
£
< an nsz~1 Tkl
-129.661—)
-148.070-
o 11968448 23936835 35005343 4787.3791 5884.2238 7181.0686 8377.9134 957T4.7582
Frequency (MHz)
Cursor2 Delta (Cursor 1-2)
Frequency [[l Az Frequency (9800046592 G|§|Hz  Frequency 4| Hz  FFTpoints
Amplitude dB  Amplitude dB  Amplitude 4B Average |1
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A

Adding
impairments, 7
interference, 7, 15, 19, 33
power ramping, 7
Alpha/B*T, 4

Amplitude, 4, 19, 22, 25, 29, 30, 31,

33
Arbitrary waveform generator
AWGT7102, 21, 24, 25, 27, 29,
30
Average, 21

B

Band group, 21,22, 25
Band hopping, v
Bands, 21
Base data, 7
Base frequency, 6
Baseband offset, 4
Baseband signal, 17
Baseband signals
Qv
1Q, 3,4

C

Ci, 19
Calibrate, 22
Calibration, 21, 23, 25
Carrier
offset, 19
Carrier spacing, 6
Center frequency, 29
Channel skew, 29, 30
Closing the software, 1
Compile, 13,16, 20, 23, 29, 32, 34
setting, 10
Compile and send, 26
Compile settings, 10, 23, 26
Conformance, 32
Correction file, 22, 23
calibration, v
path, 22
Cycle, 27
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D

Delay, 31
Documentation, v

E

Exit, 1

F
File
import, 17
iqt, 17, 18
sample rate, 18
Filter, 4
Frequency, 19, 25, 27, 28, 33

G

Gated noise, v, 15

Generic signal, 3
IFIRF, 16

Graphs, 11
CCDF, 11
Constellation, 11, 14
1&Q, 14,20
Pulse shape, 31
Spectrum, 11, 14, 20, 33
Time domain, 16

H

Hopping pattern, 13
user defined, 15

| offset, 28
1/Q, 25
calibration, 25
path, 25
type, 25
I/Q adjustments, 28
I/Q Impairments tab, 8
I/Q path, 25
IF/RF, 30, 32
Impairments, v, 7
adding, 7
real-world, 32

Import from file, 17
RTSA file, 16
Input file
sample rate, 18
Installation, 1
Interference, v, 7, 15
adding, 7, 15
sinusoidal, 19
Interference Addition tab, 9, 15, 19,
33
Interleave, 21
1Q calibration, 25
IQ type, 25

K

Key features
baseband, v
UWB-WiMedia, v

Manuals, v
RFXpress RFX100
Installation, v, 1
RFXpress RFX100 User, v
Modulation, 4,7
Mulitpath tab, 30
Multi-Carrier
add carrier, 6
Multi-Carrier signals, v
RF, 6
Multipath
simulating, 30

0]

Offset from carrier, 19
On/Off, 27
Online help, v
Oscilloscope
DPO70804, 21
DSA72004, 24, 25, 26, 30
Oversampling, 10

P

Packets, 15
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Performance signal generator Sampling rate, 21, 27 U
E8267D, 24, 25, 26, 28, 30 Setup tab, 7 UWB-WiMedia, v, 13, 15, 21, 25
Phase, 31 Signal conformance mode, 13
PLCP Header, 15 compiling, 4 custom mode, 14
Power ramping, 7, 15 generating, 3
adding, 7 previewing, 11
Power ramping tab, 7 Signal type W
Preface, v 1Q, 4 Waveform list, 5, 16
Previewing Graphs, 11 RF, 6,21, 25 Waveform rotation, 27, 30
Single carrier signals, v WiFi signal, 33
Q generating, 3 WiMedia spec example packet, 13,
Software upgrades, 1 15
Q offset, 28 Span, 28,29 WiMedia specification, vi
Starting the software, 1 Window, 4
R Symbol rate, 4
Range, 6
Real time spectrum analyzer T
RSAG6114A, 24,26, 28, 29 Tek UWB Spectral Analysis
Run, 27 software, 24, 26
TF Code
S user defined, 15
Safety Summary, iii
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