R&S®FS-K130PC
Distortion Analysis Software
User Manual

1173.1162.12 — 03

Test & Measurement

User Manual




This manual covers the following products:
® R&S®FS-K130PC (1310.0090.02)


mailto:info@rohde-schwarz.com
http://www.rohde-schwarz.com

R&S®FS-K130PC Contents

21
2.2
2.3
2.4
2.5
2.6
2.7
2.8

3.1
3.2
3.3
3.4

41
4.2
4.3
4.4
4.5

5.1
5.2
5.3
5.4
5.5

Contents

Documentation OVerview..........cccoeemrrinnseeer s 5
Welcome to R&S FS-K130PC.........cciiiiiiiiirrrssre s 6
System ReqUIrEMENTS..........ceriiiiiiiiic s cccccsnecrr e smssnr e e e s s s ssmnnne e e e e e eesean 6
Installing the SOftWare..........ccccccirirre e nmnnne e 7
Using the Smart Card Reader...........occcccciiiemmmmiiiie s 1
Starting the Software...........ccccciiiiiie s e 13
Adding Windows to the Working Area...........ccueeeeeemmmmemncsssssssssssssssssssssesesssssesssssssnns 16
Customizing the User INterface........ccccvi e cccsssee e mnnne e 23
Using the Help System......... i 24
Using Support FUNCHIONS........ccooiiiiii e sssss s s e s mmnn e e e e e e e 25
Measurements and Result Displays.........cccccccciiiimmmmeciiiiinnceccssnenneens 30
Recording a Reference Signal..........cccouciiiiiniiie e 30
Graphical Measurement Results..........ccccviiiiiiiinisi s 33
SeleCting TraCEeS.....cuiiiiiiiir i 45
Numerical Measurement ResUlts...........cccciriiiiiinii s 46
Configuring and Performing Measurements.........ccccceveeeeeenccccciinnnnn, 56
Performing Measurements....... ..o 56
Configuring INStruMENtS...........ee s 57
Configuring the Measurement..............ooo e 58
Defining the DSP Properties..........cccccnmmmiminsisssrs s e 94
Specifying the File Type......ccccoiiiiiiii s 107
Analyzing Measurement Results..........cccceeeeiiiiiniiicinscsneeeeee 115
Selecting the Evaluation Method............ccccciniiini 115
Configuring Measurement ReSUIts...........ccccceririeimiiiniccccccmeeerree e 116
SCaliNng the AXiS....cciiiiiiiccccecrrrrr e snn e e e nn e e e 122
Handling Trace Data.........ccccceeeererimmmmeememssssessssssssssseses s s e s e s s s s e s s s s smssssssssssssssssssnsnes 122
USING the Marker.......oooooeeieieeeececcsrrrs s s s s s s e e e s e s s s s n s s s e s sn e e nnnnenes 123
Remote Control Example..........ccccooiiiiiiiiiiiiisccececeesscsss s s ee e eeeeeenees 126
g o 1= 127

User Manual 1173.1162.12 — 03 3






1 Documentation Overview

The documentation of the R&S FS-K130PC consists of the following parts:

User Manual
The user manual provides a detailed description of the R&S FS-K130PC functions.
It covers the following topics:

® installing and launching the R&S FS-K130PC

® setting up the R&S FS-K130PC in general

® setting up the R&S FS-K130PC for measurements

e performing measurements with the R&S FS-K130PC

Online Help

The online help provides quick access directly through the software interface to all
information necessary to work with the R&S FS-K130PC.

It covers the same topics as the user manual.

Note that you need Microsoft Internet Explorer 4.0 or higher to properly view chm files.
If certain security patches for operating system Windows XP® are installed, viewing
the chm file from a network resource is not possible. Open the online help in a hard
disk directory for correct indication of the help pages.

Internet

The R&S FS-K130PC website provides the latest versions of the software and the doc-
umentation and information for the R&S FS-K130PC.

If you have any questions about the software or suggestions, send an email to FS-
K130@rohde-schwarz.com
Release Notes

The release notes provide information about new and modified functions and elimina-
ted problems.


http://www.rohde-schwarz.com/product/FSK130PC.html
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System Requirements

You need the following minimum system configuration to use R&S FS-K130PC:

Operating System: Microsoft Windows XP Professional (+ SP2), Microsoft Windows
Vista or Microsoft Windows 7 (32 and 64 bit versions).

Free Hard Disk Space: 1 GB

Free RAM: 21 GB

Graphics Resolution: 2XGA (1024x768 pixel)

USB: one free USB port to connect the smartcard reader

alternatively: a built-in smartcard reader to connect the the card in ISO/IEC 7810-ID-1
format

Measuring instrument connection:

® Hardware: IEC/IEEE bus or LAN connection
e Software: VISA driver, National Instruments VISA version 4.2, Agilent IO Libraries
Suite 15.1 or higher

The software supports the following Rohde & Schwarz spectrum and signal analyzers
and signal generators:

® R&S®FSG

® R&S®FSQ

* R&S®FSU

®* R&S®FSUP
® R&S®FSV

® R&S®FSVR
® R&S®FSW
® R&S®SMBV
® R&S®SMU
® R&S®SMW
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2.2 Installing the Software

Working with the R&S FS-K130PC requires the installation of the software itself and
the installation of several software components.

The best way to install the software and the required components is to use the browser
tool that is delivered with the software.

If you install the software from a CD-ROM, systems that support the "AutoRun" func-
tionality of the MS Windows operating system, automatically start the browser. If the
system does not support the "AutoRun" feature or if you install the software from the
download package available on the internet, you have to start the browser manually.

.NET Framework
.NET Framework 2.0 or higher is required to run both the browser tool and the soft-
ware.

If opening the browser tool results in an error message, install the .NET Framework.
The .NET Framework installer is available on the R&S FS-K130PC CD-ROM. It is also
part of the download package available on the R&S FS-K130PC product homepage.

» Start the dotnet fx.exe and follow the instructions of the installer.

» Start the "AutoRun.exe".

The R&S FS-K130PC opens the browser tool.
The browser tool provides several tabs. Each one contains different information
about the software (see number 2 to 5 in the picture below).

» Navigate to the "Installation" tab.
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4 = Documentation tab
5 = Contact tab

6 = Tab menu

7 = Main window

The "Installation" tab has three categories in the tab menu:

® Required Components
Contains a guide to install the software components that are necessary to run the
software.

® Software Installation
Contains a guide to install the R&S FS-K130PC itself.

® Release Notes
Contains the release notes that were issued with each software release.

2.2.1 |Installing Required Components

You have to install several software components required to successfully run the soft-
ware. All components are delivered with the R&S FS-K130PC.

Required components

® Microsoft .NET Framework 2.0

® Microsoft Visual C++ Runtime Library (a specific version delivered with the
R&S FS-K130PC)

e MATLAB Component Runtime
R2012a (32-bit)

® Intel IPP Library
Version 4.1

® VISA

> Navigate to the "Required Components" category in the "Installation" tab.
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Required Components
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1 = Check for .NET Framework installation

2 = Install .NET Framework

3 = Install other required components (MATLAB etc.)
4 = Install VISA
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Installing software components

1. Click on the "R&S Framework Installer" link in the main window of the browser tool.

The browser tool opens a dialog box that contains an overview of the required
components. It also shows if you have to install them or not.

Rahbez 8 Scheiarz DFDM Yector Signal Analysis Software Framework Installer Yersion 3.2
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2. In the "Installation State" column, check if the corresponding software is already
installed.

e Ready to install
The software is installed after you have selected it in the "Install?" column.

e Ready to download
The R&S Framework installer was not able to find the installation file for the
corresponding software.
You have to get the program somewhere (for example download it off the inter-
net) and install it manually.

Note that all components except the "Port Mapper" are mandatory.

Note that some installation routines may not confirm the installation by a message like
'Installation Finished'. Therefore it might be necessary to restart the framework installer
and check again, if all components are installed.

Installing VISA

It is also necessary to install VISA (Virtual Instrument Software Architecture) to access
instruments connected to the PC via IEEE or LAN bus.

It is recommended to use the National Instruments VISA driver. The National Instru-
ment VISA driver CD is supplied together with the R&S FSPC. You can also visit http://
www.ni.com/visa to get the latest version for your operating system if you are licensed
to.

2.2.2 Installing R&S FS-K130PC

After installing all required components, you can install the R&S FS-K130PC.


http://www.ni.com/visa
http://www.ni.com/visa
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» Navigate to the "Software Installation" category in the "Installation” tab.

Salety instructions. | INstallar Documesdation | Contac

Installing R&S FS-K96 OFDM Vector Signal Analysis Software
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Befone uninstallng g (ompcnEnts, make sUre hat no other sofware uses one of tha componants

1 = Install the analysis software
» Click on the "install the R&S FS-K130" link in the main window of the browser tool.

The installer performs the following actions:
® |nstall the R&S FS-K130PC software including an uninstall tool

® Create a Windows Start Menu entry (Programs = R&S Distortion Analysis Soft-
ware)

® Create a shortcut on the desktop (optional)

® |f necessary (the software will specifically ask you to), set the required environment
variables.

» Start the software via the Windows "Start Menu" entry or the shortcut on the desk-
top.

2.2.3 Deinstalling R&S FS-K130PC

You can uninstall the software itself via the uninstall tool available in the Windows
"Start Menu" folder or via "Add or Remove Software" in the Windows "Control Panel".

The Framework components have to be uninstalled manually via "Add or Remove Soft-
ware" in the Windows "Control Panel".

Before uninstalling the components, make sure that no other software uses one of the
components.

The following components and programs have been installed:

® Microsoft .NET Framework 2.0

® Microsoft Visual C++ 2005 Redistributable

® Matlab Component Runtime 7.11

® |ntel Integrated Performance Primitives RT14.1

® Rohde & Schwarz Distortion Analysis Software (R&S FS-K130PC)
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2.3 Using the Smart Card Reader

The software is licensed by a smart card licensing system. This licensing system
requires a smart card to be connected to the PC when you are using the software. The
smart card and dongle are available as separate products.

You can connect the smart card in two ways.

® Connect the smart card in SIM format.
If you want to connect the smart card in SIM format, use the USB smart card
reader that is included in the delivery of the software.

® Connect the smart card in its full format.
If you want to connect the smart card in full format, an interface compatible to the
card format is required.
The following devices are able to read the smart card in full format.

smart card reader integrated in a keyboard
smart card reader integrated in a notebook
smart card reader integrated in a desktop PC (e.g. OMNIKEY)

smart card reader connected to the computer via serial bus or USB (e.g. OMNI-
KEY)

USB reader connected to a LAN-to-USB converter to distribute the license via
the network (e.g DIGI AnaywhereUSB/2)

Licensing support
If you have any difficulties with the licensing system, support is only assured when you
are using the USB smart card reader that is delivered with the smart card.

Using the USB smart card reader

1. Included in the delivery of the software is the smart card in full format and a smart
card reader.

N

2. Break out the smart card in SIM format.
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3. Insert the smart card into the smart card reader.

a) Turn the smart card reader in a way that the OMNIKEY label faces upward.
b) Insert the smart card with the chip face down and the angled corner facing
away from the reader.

4. Push the smart card into the reader as far as possible.

The smart card reader is ready for use on any USB interface.

=

When you connect the reader to the computer, MS Windows automatically installs
the necessary drivers. If not, you can install the drivers manually from the software
CD. The required files are stored in the directory \Install\USB SmartCard
Reader Driver Files. The driver files are named according to the processor
architecure for which they are designed. (OMNIKEY3x21 %86 or

OMNIKEY3x21 x64).

Information on drivers and driver updates are also included in the ReadMe . txt file
in the same directory as the drivers.

Locking the computer

If you have difficulties unlocking the computer while the smart card is connected
because MS Windows tries to get log-in information from the card after you have
locked the computer.

You can solve this issue by editing the system registry.

Automatic change

» Run DisableCAD.reg to change the registry entry automatically.
The file is in the same directory as the driver files.

Manual change

1. Open the Windows "Start Menu" and select the "Run" item.

2. Enter regedit into the dialog box to open the system registry.



Starting the Software

3. Look for
HKEY LOCAL MACHINE\SOFTWARE\Microsoft\Windows\CurrentVersion\

policies\systemn.

4. Setthe value of DisableCad to 0.

Administration rights
Security policies of your network environment might prevent you from editing the sys-
tem registry or installing drivers. Contact your IT administration in that case.

2.4 Starting the Software

> Start the software with the desktop icon or in the Windows Start menu.
In the Start menu, you can find the software under "Programs" = "R&S Distortion
Analysis Software".

The R&S FS-K130PC checks if all required components are installed on your com-
puter.

FS-K130PC
Distortion Analysis Software

Component Status Yersion

ROHDE&SCHWARZ |||||||||

After that, the actual GUI opens.

The GUI of R&S FS-K130PC in its default state looks like this:
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& Rohde & Schwarz FS-K130PC Version 2.0
Windows Tools Help
n | % ga éé-_f 2= || Pre-recorded signal 1ot present

| (udle) | Ref Signal Generatorl {dle) Measurement' Gdle) DSP

1 = Menu Bar: contains general functions of the software

2 = Toolbar: contains general measurement functions

3 = Workspace: contains elements for user interaction

4 = Status Bar: contains the status of miscellaneous processes that the software performs

Presetting the software

All settings have been assigned predefined values.

» Select the "Preset" menu item from the "File" menu.

File | Windows Tools  Help
® Preset )

Instrurnent configuration

Load settings
Sawve settings

Export 3

$ L 8

[0] Ext

The software restores the predefined values for all settings.

SCPI command:

SYST:PRES

If you change a setting to a value other than the predefined one, the font of this setting
turns bold.

Preset state: | 2] Sypstemn Bandwidth 16 MHz |
Changed state: | sterm Bandwidth 20 MHz |

Loading and saving customized settings

If you have customized the values of any parameter, save that set of settings in a file
for quick access at a later time.

» Select the "Save Settings" menu item from the "File" menu.
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File | Windows  Tools  Help
Preset

Instrument configuration

Load settings

Save settings )
Export 3

P W e

[0] Ext

The R&S FS-K130PC opens a dialog box to save the current measurement config-
uration in a file with the * .FS_K130 Config file extension .

The FS_K130_Config file format

The FS_K130_Config file format is, in effect, an xml file format. Therefore you can
open and edit the file with any editor capable of viewing xml files. However, if you want
to change settings externally, make sure to keep the structure consistent.

> Select the "Load Settings" menu item from the "File" menu.

File | Windows Tools  Help

Preset

L
Instrurment configuration

Load settings )
[l Save settings
%% Export 3

[0] Ext

The R&S FS-K130PC opens a dialog box to select a file containing a previously
saved measurement configuration.

Exporting data

In addition to the measurement configuration, the software allows you export various
other data, for example measurement results.

» Select the "Export" menu item from the "File" menu.

File | Windows Tools  Help
@  Preset

= Instrument configuration
7 Load settings

[l Save settings

v Expart )

[0] Ext

The R&S FS-K130PC opens a submenu to select the type of data you want to
export.
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Setup description as HTML file
DUT model

Predistortion maodel

Ref signal (Capture Buffer)
Meas signal (Capture Buffer)

Ref signal {synchronized)

Meas signal {synchronized)

33 B8 YVE

DPD signal

Exiting the software

» Select the "Exit" menu item from the "File" menu.

File | Windows Tools  Help
®  Preset

Instrurment configuration
[ Load settings

[l Save settings
9% Export 4

E Exit |

2.5 Adding Windows to the Working Area

In the initial state, the workspace is completely empty. You have to add windows man-
ually as required. The R&S FS-K130PC provides several types of windows. This chap-
ter gives a quick overview of the window types.

2.5.1 The Hardware Configuration

The "Hardware Configuration" window visualizes the signal flow over all (hardware)
components in the test setup. Each component of the test setup is represented as a
colored box. The lines in between visualize which components are connected.

Depending on the test setup, the "Hardware Configuration" element may show different
components and a different setup. Refer to the description of each hardware compo-
nent for more information on its properties.

If you add the "Hardware Configuration" window, you can add it once.

» Select the "Hardware Configuration” menu item from the "Windows" menu.
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File | Windows | Tools  Help

Hardware configuration )

DSP configuration
Murmnerical results

Mew Graphical Result Window

Message Log

The R&S FS-K130PC adds the "Hardware Configuration" window to the work-
space.

Hardware Configuration l

B e e ]

The following components may be part of the "Hardware Configuration™:

® |/Q Generator

® |nput Mixer

e DUT Input Attenuation
e DUT

® Simulation

e DUT Output Attenuation
®  Qutput Mixer

® |/Q Recorder

Quick software configuration
Clicking anywhere in the block diagram opens a dialog box that contains ten important
settings for quick configuration of a measurement.

2.5.2 Hardware Properties
Each hardware component has its own characteristics. "Properties" windows contain
all necessary characteristics of the corresponding hardware component.

If you add a "Properties" window, you can add one at a time.

» Click on the hardware component you want to set up.

The R&S FS-K130PC adds the corresponding "Properties" window to the work-
space.
All "Properties" windows look similar.
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1fQ Generator Praperties (1) 1 x

= 1. Main zettin - -
&) ARB upload i Alvaays ;I—
b] 10 reference signal lype Moize —
c] ARE root fle name FS_K130 @

d] Link clock to system bandwadth? Yes
B 2. Internal stimulus settngs

a) Mumber of zamples 4036 Samples
b) Random seed 1

] Manual generatar clock rate 16 MHz

1E MH= -

1 = Title Bar: shows the name of the hardware component.

2 = Parameter Group: group of similar parameters.

3 = Parameter: individual parameters that you can configure.

4 = Parameter Description: short description of the selected parameter.

Parameter groups

Parameter groups are a set of parameters that serve a similar purpose or belong
together in a way. To get a better view of a "Properties” window, you can expand or
collapse a group of parameters.

» Click on the & or the [ symbol.

Parameters
A parameter changes a certain characteristic of the hardware component.

The left column contains the name of the parameter. The right column contains the
value belonging to that parameter.

A normal font in the right column means that the default value has been set. The font
turns bold if you use values other than the default ones.

» Click in the right column of the parameter you want to change.
The R&S FS-K130PC activates input for that parameter.
There are three types of input for a parameter.

e Select an item from a dropdown list (_=| shows after selecting the parameter)

e Select a file from a standard Windows dialog box or open an extended dialog
box that contains complex software properties (| shows after selecting the
parameter)

e Enter a value or name as you require including or excluding the unit (field stays
empty, no icon shows). If you include a unit, you can use shortcuts, e.g. 'k' for
'kHZ'.
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2.5.31
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Parameter description

The parameter description contains a short description of the selected parameter. You
can find a detailed description of each parameter in chapter 4, "Configuring and Per-
forming Measurements”, on page 56. Pressing the F1 key while the parameter is
active opens a more detailed help.

For more information on the help system see chapter 2.7, "Using the Help System",
on page 24.
Measurement Results

Measurement results are available in graphical and numerical form.

Graphical Results

Graphical results or result displays visualize the results as traces in a diagram. Traces
may be lines or points.

You can add as many graphical result windows as you like.

P Press the t icon or select the "New Graphical Result Window" menu item from the
"Windows" menu.

File | “Windows | Tools  Help

Hardware configuration
DSP configuration
Murnerical results
Mew Graphical Result \Mindow )
Message Log

The R&S FS-K130PC adds a new result window to the workspace.

Power - Spectrum [ 1) - 3
& | T Power - d}m@- Traces Select ... ~ = == -+ [ his | o
lﬂE:ﬂ'E&

1 = Title Bar: shows the currently selected combination of result display and evaluation method.

2 = Toolbar: configures the result display.

3 = Result Display: shows the measurement results in graphic form, including a legend for the traces.
There are several result displays available to choose from in order for you to view
the results from different perspectives.
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You can configure result displays via its toolbar. The toolbar contains the following ele-
ments:

® The flag (red or black) indicates whether the displayed measurement results are
valid or not.

® @ to open the "DSP Properties" dialog box.
For more information see chapter 4.4, "Defining the DSP Properties",
on page 94.

® | T Power - to select the aspect of the result display.

For more information see chapter 3, "Measurements and Result Displays",
on page 30.

® | Mhseenm  ~to select the evaluation method.
For more information see chapter 5.1, "Selecting the Evaluation Method",
on page 115.

® |maces select ... -| tO Select the traces you want to see.
For more information see chapter 3, "Measurements and Result Displays",

on page 30.
® i todeselect all traces.
® -~ to show a line between the measurement points.

® = to add dots to every measurement point.

® X to automatically scale the diagram to the results after each measurement.
® X to zoom or unzoom the result display in order to fit in the screen.

® 2 to update the trace.

® 1 to freeze the result display in focus. All other result displays update the results
as defined. To stop the measurement in general use the ' button in the toolbar of
the main window.

® - to save the trace either in bitmap format or in vector format.

® & to export the trace data to the clipboard.
For more information see chapter 5, "Analyzing Measurement Results",
on page 115.

A right-click opens the context menu that contains additional functionality like the
zoom. For more information see chapter 5, "Analyzing Measurement Results",
on page 115.

2.5.3.2 Numerical Results

Numerical results show the results in a table.

If you add the "Numerical Results" window, you can add it once.

» Select the "Numerical Results" menu item from the "Windows" menu.
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File | Windows | Tools  Help

Hardware configuration

DSP configuration

Murmnerical results

Mew Graphical Result Window

Message Log

The R&S FS-K130PC adds numerical results table to the workspace.

Numerical Resuls (1) R x
@ A Q) .
Group JI Item " Resuli :

Main resulis @

DUT Input - BIVS
DUT Input - Peak (4)
DUT Input - Crest
DUT Output - RS
DUT Cutput - Peak

1 = Title Bar

2 = Save HTML report button

3 = Result group: group of similar results

4 = Result: individual measurement result

5 = Yellow result: approximate result

6 = White result: check not possible, but result is valid
7 = Green result: valid result

8 = Red result: invalid result

2.5.4 Message Log

The message log provides information about the measurement process or errors dur-
ing the measurement. By default, the "Message Log" element is always active after
starting R&S FS-K130PC.

» Select the "Message Log" menu item from the "Windows" menu.

File | Windows | Tools  Help

Hardware configuration

=
S DSP configuration

Murnerical results

Mew Graphical Result Window

2
Ed Message Log )

You can copy the contents of the message log, for example, to file a problem report.
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Message Log o x

Beference Signal Generation: Running
Signal type: Noise
4096 noise samples calcoulated, crest factor 10.1 dBE
S8igmal source: Internal simulation
Measurement path: Internal simulation
Beference Signal Generation: Findished
DUT Output Signal Measuwrement: Running
DUT levelad aftar 1 loop(=).
DUT Output Sigmal Measurement: Finished

FE v M=o Mo

89604A Layout

If required, the software supports an Agilent 89604A mode.

If you turn it on, the user interface of the R&S FS-K130PC looks like the Agilent
89604A user interface.

1. Select the 89604A "Compatible Layout" menu item from the "Windows" menu.

File | Windows | Tools  Help

Hardware configuration

DSP configuration

Murnerical results

Mewr Graphical Result Window
Message Log

Restore default configuration
396044 compatible layout )
896044 footer

The R&S FS-K130PC rearranges the user interface to resemble the 89604A soft-
ware. In "Compatible" mode, the user interface consists of four graphical result dis-
plays.

2. Select the "89604A Footer" menu item from the "Windows" menu.

File | Windows | Tools  Help

Hardware configuration

DEP configuration

Murmerical results

Mewr Graphical Result Window
Message Log

Restore default configuration
896044 compatible layout
896044 footer )

Sk

The R&S FS-K130PC adds and emulates the 89604A footer. The footer contains
numerical results and information about the measurement.
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2.6 Customizing the User Interface

In addition to adding and removing elements to and from the workspace, you can also
customize the layout of the user interface by docking elements to a particular position
of the working area, by adding a tab to an existing element or by altogether removing

an element from the user interface.

2.6.1 Docking Elements

1.

Select an element in the title bar with the mouse and move it around until a docking
spot appears.
Docking spots look like this:

Move the mouse cursor over one of the possible docking spots.
The border of the docking spot turns blue. The screen area in which the element
will be positioned also turns blue.

Release the element.
The element docks itself to the corresponding area of the GUI.

2.6.2 Adding an Element as a Tab

1.

Select an element with the mouse and move it over the center docking spot in an
area where another element already is.

2. Release the element.

The released element is added as a tab to the element.

FPlak - Power - Standard )/ Plak - Power - Histagramm - X
@ ‘Tar Paowwer - m Histogramm * | Traces

7

The active tab always is in a lighter color than the others.
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Note that tabs may be at the top of the window or at the bottom of the window,
depending on where the window is in the user interface.

Select the tab you need by either clicking on the tab itself or by clicking on the =
symbol and selecting the tab you need from the list.

2.6.3 Removing an Element from the GUI

» Select an element with the mouse, move it around and release it.

If you haven't docked the element or added it as a tab, it is floating around as an
individual window. You can also move the element completely out of the GUI and
work with it in an independent window (e.g. another monitor).

Plot - Power - Histogramm

H #) | T Power | |7 Histogramm -

doe

2.7 Using the Help System

The help system provides information about the functions of the software. It is available
in several formats.

Manual

The manual is the most substantial part of the documentation. In addition to a
detailed description of all elements of the software, it also contains information on
how to set up and perform various measurements and background information on
the software. The manual is available in pdf format. You'll find it on the CD that
comes with the software and can download it off the internet.

Note that the version available on the internet may contain more current informa-
tion than that on the CD.

Online Help
Press the F1 key or select the "Help Contents" or "Index" menu item from the
"Help" menu in the menu bar.
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File  ‘Windows Tools | Help

Help Contents

Index

About ..

Release Mote

Send a support mail
Test automatic error report mailing

License Information

< %D e @ e

The "Help Contents" menu item opens the contents of the online help while the
"Index" menu item opens the index of the online help.

If you press the F1 key while an element of the user interface is selected (e.g. a
particular parameter in a dialog box), the software goes directly to the description
of that paramter.

The online help contains the same information as the manual.

® Parameter Description
The dialog boxes contain a field at the bottom that shows a short description of the
property or parameter you have currently selected. This field is always active and
colored the way of the selected hardware component.

1/Q Generator Properties }/ Hardware Configuration ] - X

E 0.Usage =

a) ARE available for control? ez

b] Reset ARE at start? Yes i
= 1. Main settings

a) ARE upload behaviour? Alwayz

bl 13 reference signal type Moize

c] ARE raat file narme FS_k130

d] Link. clock to system bandwidth? No |
B 2. Internal stimulus settings -

2.8 Using Support Functions

Support functions provide information on the software and system performance and
provide support in case of complications while using the software.
2.8.1 Debugging Tools

In case of problems using the software, use the debugging tools provided by the soft-
ware.

» Select the "Options" menu item from the "Tools" menu.
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File  ‘Windows Tools| Help

KEF
+

Get reference signal 3

(1  Optians ...
7" Showwerbose kernel log

The R&S FS-K130PC opens the "Debug Properties" dialog box.

= 1. Debug propertes

a] Debug mode active? Mo
b Diebug file root C:\
c) Store D5SP input? Mo
d] Store DSP output? Ho
&) VIS4, call logging depth? Off

Debug Mode Active
Turns the debugging mode on and off.

Debug File Root
Shows the folder (including path) that contains the file that contains the debugging
results (LOG output).

The folder also contains the software executable.

Store Kernel Input

If active, the R&S FS-K130PC saves the DSP input files in case unexpected signal
processing events happen.

Problem solution for R&S customer support may be easier if you include these files in
the error report to reproduce the entire DSP flow with all data going into the DSP. The
DSP input file is stored in the "Debug File Root" folder.

Store Kernel Output
If active, the R&S FS-K130PC saves the DSP output files in case unexpected signal
processing events happen.

Problem solution for R&S customer support may be easier if you include these files in
the error report to reproduce the entire DSP flow with all data going out of the DSP.
The DSP output file is stored in the "Debug File Root" folder.

VISA Call Logging Depth
Defines the extent of logging of SCPI communication between PC and instrument.

Activate and use this feature to solve problems relating to remote control.

About the System
The performance of the R&S FS-K130PC depends on the system configuration you
are using. If the system does not meet the requirements, the R&S FS-K130PC may not

work correctly.

» Select the "About" menu item from the "Help" menu.
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File  ‘Windows Toaols Help|
& Help Contents

£ Index

About ..

Release Mote

Send a support mail

Test autornatic error report mailing

< xD O

License Information

The "About" message box contains an overview of the state of the system components
the R&S FS-K130PC requires (like memory usage or software versions). Use this infor-
mation as a source to detect problems.

1) pAbout Rohde & Schwarz F5-K130PC Yersion 2.0 RC 12
FY
Categnry” Parameter || Value
Generic information
Software version Version 20 R 12
Software path CFProgram Files\Hobde-Schwwearz Distortion Analysis Softweare
05 wrersion Microsoft Windows ZF Professional
L pplication is 32t
Memory information
Phyrsical mernory 3325 GB
Phyrsical meraory free (132 GB
s 13397 MB
ERemote conirel
VISA installed YES
VISA wersion 45049152 (Mational [nstriments) -
Start NI Spy 0K

Start NI Spy

The "Start NISpy" button opens the NISpy software by National Instruments. NISpy is a
debug tool that you can use if you encounter bugs or problems with the remote control.

NISpy will compile an error report for your problem after pressing the "Record" button.
Save the report and send the file to Rohde & Schwarz customer support.

For more information on its functionality refer to the NISpy manual available at http://
www.ni.com or the online help of the NISpy software.

Note that you have to install NISpy before you can use this function. NISpy is one com-
ponent of the National Instruments VISA software package.

2.8.3 License Information

The R&S FS-K130PC only works in combination with a valid license.

User Manual 1173.1162.12 — 03 27
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> Select the "License Information" menu item from the "Help" menu.

File  ‘Windows Toaols | Help

@ Help Contents

Index

About ..

Release Note

Send a support mail

Test autornatic error report mailing

<% 2 ©

License Infarmation

The "License Information" dialog box contains several functions to manage R&S soft-
ware licenses.

uRohde & Schwarz License Information |- [0d

—Datectad 5 ardis|

Caid | Mamea | Mateiial Senadl | Device D | MAC / ChiplD |
1 FSPC 1310.0002k02 100083 1310 0002K02100069HNa  2044D50F2044

 Avalable Dpions
Cand | Oplion | Crested | Option Type | Lie.. | ValidiyP.. | Used kepeode H
1 FSKI30FC 201103220328 Famanent 1 [pemanent] 081136317622005
‘I] FS-RIEPC 2000522 0828 Pemanent 1 |pemanent] mmm&l
( Ll | *
Check Licenses | Eter License Key Code | Proces License Fie | ok |
| CARDOK DLE DLL version: 2,1.20.0

Check licenses

Scans the system for R&S licenses and updates the "Available Options" pane in the
dialog box.

Enter license key code

Opens an input field to add a new license to the system.

Process license file

Adds a new license to the system via xml file.

2.8.4 Release Notes

Release notes contain functionality that has been added since the last version of the
R&S FS-K130PC.

Release notes are also available on the CD and on the internet.

» Select the "Release Note" menu item from the "Help" menu.
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File  ‘Windows Toaols Help|
@ Help Contents

Index

About ..

Release Maote

Send a support mail

Test autornatic error report mailing

<%0 e ©

License Information

The R&S FS-K130PC opens the release notes. The file contains all release notes
that have been released since the first version of the software, including beta relea-
ses.

Exporting release notes

The "Save as RTF" button exports the release notes to a rtf file.

Direct Support

If you encounter problems that you cannot solve yourself, you can request support
from Rohde & Schwarz.

» Select the "Send a Support Mail" menu item from the "Help" menu.

File  Windows Tools | Help

Help Contents

Index

About ...

Release Mote

Send a support mail

Test automatic error report mailing

<%0 e Pe

License Information

The R&S FS-K130PC creates an empty email with a corresponding subject and
the support email address that you can use to send an error report.
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Recording a Reference Signal

Using the Reference Signal Acquisition Wizard

The "Reference Signal Acquisition Wizard" provides functionality to capture a signal
directly from a signal generator and then use it as the reference signal.

Alternatively, you can use an artificial reference signal that you load into the R&S FS-
K130PC. For more information on how to handle files see chapter 4.5, "Specifying the
File Type", on page 107.

When you are using the acquisition wizard, basically all you need to know about the
signal is its center frequency. The wizard then records the signal, looks for the period
and runs averaging on the 1/Q data.

» Select the "Reference Signal Acquisition Wizard" menu item from the "Tools"

menu.
File  Windows | Tools | Help
|'T Get reference signal 4 ﬂ,u_. Load running ARB signal from generator
] Options .. Reference Signal Aquisition Wizard

37 Showwerbose kernel lag

The "Reference Signal Acquisition Wizard" dialog box opens.

Signal Acquisition

Defines the characteristics of the signal to capture and process.

= 1. Signal aquisition

a] AF frequency 1GHz

b) Sampling frequency 10 MHz

¢ Sampling time 1ms

d] Samples 10000 5 ample
e Jse wideband measureme Mot available
f] Signal iz pulsed? Mo
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RF Frequency
Defines the center frequency of the signal you want to use as the reference signal.

Remote command:
not supported

Sampling Frequency
Defines the number of samples the wizard acquires during the sampling period (sam-
ple rate).

Remote command:
not supported

Sampling Time
Defines the length of the sample that the wizard records to get the reference signal
from.

Remote command:
not supported

Samples
Shows the number of samples that the wizard records and calculates the reference
signal from.

The number of samples results from the sampling frequency and the sampling time.

Remote command:
not supported

Use Wideband Measurement Path
Turns the wideband path for a higher measurement bandwidth on and off.

Note that a higher measurement bandwidth might add unwanted effects (e.g.
increased noise) to the measurement.

Wideband measurement paths are available with hardware options for the R&S FSQ,
R&S FSV and R&S FSW. For more information refer to the datasheet of the analyzers.

Remote command:
CONF:IQSINK:WBAN ON | OFF

Signal Is Pulsed
Selects if the signal the reference signal is based on is a pulsed signal or not.

Remote command:
not supported

Signal Processing

Defines the characteristics of the signal processing.

E 2. Signal processng
a) Minimurn samples per per 1000
b) b awimum periods 100
¢ Pulze detection limit 5de
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Minimum Samples Per Period
Defines the number of samples that a reference signal period must include.

A reference signal period is one complete cycle of the signal used as reference signal
which will repeat at its end. If you are using a normal ARB file, the reference signal
period is the number of samples divided by the clock rate.

Remote command:
not supported

Maximum Periods
Defines the number of periods that a reference signal may include at most.

Remote command:
not supported

Pulse Detection Limit
Defines the level threshold for pulse detection.

If you have turned the detection of pulses in the reference signal on, the "Pulse Detec-

tion Limit" defines the minimum distance between the On and Off regions of supposed

pulses. A signal is detected as a pulse if the distance between an On and an Off region
is greater than the "Pulse Detection Limit".

Remote command:
CONF:DSP:MOD:PDET <numeric wvalue>

3.1.1.3 Display Options

Capture Buffer On Failure Only
Turns the display of the complete capture buffer on and off.

When you turn this feature on, the complete capture buffer contents are displayed only
if no periodicity could be found within the signal.

When you turn this feature off, the complete capture buffer is always displayed, regard-
less if a valid periodic signal is detected or not.

Note that displaying the complete capture buffer in case of a high number of averages
may consume a lot of resources (memory and processing power).

Remote command:
not supported

3.1.1.4 Special Options

Store Raw Captured Signal
Turns the storage of the raw data of the reference signal that has been captured on
and off.
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When you turn this feature on, the software stores the selected reference signal in a
file as a 32-bit floating vector. The data sequence is IQIQIQ.... The file name is "RefWi-
zard_iqiq.igw". The location of the file depends on the Debug File Root (by default, this
is the directory the software was installed in).

Remote command:
not supported

3.2 Graphical Measurement Results

The R&S FS-K130PC provides several result displays. Each result display shows a
certain aspect of the signal characteristics.

Each result display features a customized set of traces. A trace shows the results for a
particular signal. For more information see chapter 3.3, "Selecting Traces",
on page 45.

1. Press the  icon or select the "New Graphical Result Window" menu item from the
"Windows" menu.

File | “Windows | Tools  Help

B4 Hardware configuration

S DSP configuration

Murnerical results

(i Mew Graphical Result Window )
_"B Message Log

The R&S FS-K130PC adds a new result window to the workspace.

2. Select the result display from the | ™ Fower -l dropdown menu in the toolbar of the
diagram.

This chapter contains a description of all available result displays, including the trace
types that are available for each result display.

L I 0= o) (U= = U =) U PEUURRRN 33
L N 0T USRI 34
L R C 7 | o SRS 36
o Constellation DIiagram.........ocueeeie ittt 38
LI N N RPN 40
O AM/PIVL e e et e e s bee e e e e s rreeeeeaaaee 41
L - o T I T RPN 43
L Y PSRRI 43
L I O 0 F- o 1 T SRR 44

3.2.1 Capture Buffer

The capture buffer contains the raw data that has been recored during the first stage of
signal processing (usually the synchronization algorithm). The raw data contains the
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reference signal as well as the measurement signal. It is the source data for the syn-
chronization and all further evaluations.

Both the reference signal and the measurement signal are shifted in time by the mea-
sured trigger delay of the synchronization algorithm. As both signals are matched in
the time domain in that case, you can compare them visually.

You can use the capture buffer result display to identify the causes for possible unex-
pected or invalid results.

The available trace types are as follows:

REfErenCe SIgN@Al.....ccoiieiieiii e 34
MEASUIEd SIGNAL.......ciiiiiiiiie et e e e e e e 34
Measured Signal With DPD..........coiiiiii e 34

Reference Signal
Shows the characteristics of the reference signal over time. The reference signal repre-
sents the ideal signal for your purposes (as selected and present at the DUT input).

For more information on generating a reference signal see chapter 3.1, "Recording a
Reference Signal", on page 30 and chapter 4.3.1, "Configuring the 1/Q Generation",
on page 59.

Measured Signal
Shows the characteristics of the measured signal over time.

The measured signal represents the characteristics of the DUT you are testing.

Measured Signal with DPD
Shows the characteristics of the measured signal over time, including digital predistor-
tion (DPD).

The measured signal represents the characteristics of the DUT you are testing.

Power

The "Power" result display shows the power of the signal over time after the synchroni-
zation process has been finished. You can examine the signal from various angles
within signal definition, measurement and processing flow.

The time period the software analyzes depends on the number of samples you have
set.

The available trace types are as follows:

REFErenCe SIgNQl.....ccooiuiiiiii e 35
MEaSUIEd SIGNAL.......ooii i s e 35
Modeled SIigNal.........cceiieieee e e e aae e e 35
EVM (Reference Signal vs Measured Signal).........ccceeeiieeiiiiicicciiiiieeeeeee e 35
EVM (Measured Signal vs Modeled Signal)..........ccceeeeiiiiiiiiciiiiiiieeieeee e 35
Predistorted Signal..........ooo oo —————— 36
Measured Signal After DPD (EXPECted).......ccuiiiiiiiiiiiiiiiiiie et 36
Measured Signal After DPD (Measured).........oouuiiiieiiieeieiiiieeee it 36
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Reference Signal
Shows the power characteristics of the reference signal. The reference signal repre-
sents the ideal signal for your purposes (as selected and present at the DUT input).

For more information on generating a reference signal see chapter 3.1, "Recording a
Reference Signal", on page 30 and chapter 4.3.1, "Configuring the 1/Q Generation",
on page 59.

Measured Signal
Shows the power characteristics of the (synchronized) measured signal at the DUT
output.

The software uses this signal for the model estimation process.
To match both signals visually, you can eliminate the nominal gain of the measurement
signal. For more information see "Gain Normalization" on page 117.

For more information on the measurement configuration see chapter 4.3.8, "Configur-
ing the 1/Q Recorder", on page 89.

Modeled Signal
Shows the power characteristics of the signal when the calculated model has been
applied to the reference signal.

If the model matches the behavior of the DUT, the characteristics of the signal are the
same as those of the measured signal (minus the noise).

For more information on supported models see chapter 4.4, "Defining the DSP Proper-
ties", on page 94.

EVM (Reference Signal vs Measured Signal)
Shows the error vector magnitude (EVM) between the reference signal and the mea-
sured signal.

To get useful results, the calculated linear gain is compensated to match both signals.

Depending on the DUT, noise and nonlinear effects may have been added to the mea-
surement signal. These effects are visualized by this trace.

You can reduce the effects of noise by increasing the Periods to Capture. This runs an
averaging based on the complex data and thus reduces noise significantly.

In addition, if you are using the "Spectrum” evaluation, the trace shows the in-band dis-
tortion.

EVM (Measured Signal vs Modeled Signal)
Shows the error vector magnitude (EVM) between the modeled signal and the mea-
sured signal.

The EVM between the measured and modeled signal indicates the quality of the DUT
modeling. If the model matches the DUT behavior, the modeling error is zero (or is
merely influenced by noise).

This result display shows changes in the model and its parameters and thus allows you
to optimize the modeling.
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Predistorted Signal
Shows the signal that is applied to the DUT input, including digital predistortion (DPD)
and after the DUT has been modeled and the DPD function has been calculated.

The predistorted signal is the signal that - applied to the DUT input or used as the input
argument of the model function - creates an output signal at the DUT or model function
showing the linear gain version of the input signal. In mathematical terms this means
that if x=f(y) is the model function, the predistortion function a=p(b) is formed in such a
way that x=f(p(y)) results in x=G*y (with G being the linear gain factor).

If you are using the "Spectrum" evaluation, the DPD shows an increased ACP power
as it must compensate the ACP power of the nonlinear behavior of the DUT.

For more information on supported models see chapter 4.4, "Defining the DSP Proper-
ties", on page 94.

Measured Signal After DPD (Expected)

Shows the expected power characteristics of the output signal, including digital predis-
tortion (DPD).

If both the model and the DPD are calculated correctly, the expected signal is a linear
amplified version of the reference signal.

Note: Because the DUT may get into high compression, the total RMS level may be
lower than the measured measured signal without DPD.

For more information on supported models see chapter 4.4, "Defining the DSP Proper-
ties", on page 94.

Measured Signal After DPD (Measured)

Shows the measured power characteristics of the output signal, including digital predis-
tortion (DPD).

If this signal is different to the expected signal, this is usually an indicator that the DUT
does not behave according to the model or that the DPD is not possible with the
selected model function. To get a better signal including digital predistortion, try, for
example, to increase the model order or select the Volterra model instead of a polyno-
mial model.

For more information on the measurement configuration see chapter 4.3.8, "Configur-
ing the 1/Q Recorder”, on page 89.

Gain

The "Gain" result display shows the amplification and error effects of the DUT as a
function of the DUT input or output power.

The gain is the ratio of the input and output power of the DUT.

Nonlinear effects typically result in a trace that drops near high power levels or does
not follow the ideal horizontal gain line also in low-level regions.

The available trace types are as follows:

HE
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Gain vs Reference Signal.........cooo i 37
Gain vS Measured SigNal...........eeiiiiiiiii e 37
Gain vs Reference - MOGEL........ooiiiiii it e e 37
Gain vs Measured Signal after DPD (EXpected)......ccccuiiiimiiiieeiiiiieicieiieeee e 37
Gain vs Measured Signal after DPD (Measured)..........cccueeeeieeeeeiiiicciiniieeeeeee e e e e s 38
EVM vs Reference Signal............uuueiiiiiieiiii et e e e e e e 38
Gain vs Measured Signal (shifted to the reference peak)..........cccooviieiiiiiiiieiciiiennn. 38

Gain vs Reference Signal
Shows the signal gain as a function of the reference signal power.

In case of nonlinear amplifiers or DUTs, the gain decreases if the input power becomes
too high to follow the linear part of the DUT characteristics. For very low levels, the
trace widens vertically due to noise influence.

Because of memory effects, the trace usually widens in the low-level and high-level
ranges. Memory effects typically show as slopes on the curve, ecspecially near high
ouput powers.

Gain vs Measured Signal
Shows the signal gain as a function of the measured signal power.

In case of nonlinear amplifiers or DUTs, the gain decreases if the input power becomes
too high to follow the linear part of the DUT characteristics. For very low levels, the
trace widens vertically due to noise influence.

Because of memory effects, the trace usually widens in the low-level and high-level
ranges. Memory effects typically show as slopes on the curve, ecspecially near high
ouput powers.

Gain vs Reference - Model
Shows the signal gain as a function of the signal used for the model estimation proc-
ess.

If the DUT was modeled correctly, the trace should resemble the "Gain vs Ref" trace
minus noise.

Because of memory effects, the trace usually widens in the low-level and high-level
ranges. Memory effects typically show as slopes on the curve, ecspecially near high
ouput powers.

Gain vs Measured Signal after DPD (Expected)
Shows the expected signal gain as a function of the output signal including digital pre-
distortion (DPD).

Because of memory effects, the trace usually widens in the low-level and high-level
ranges. Memory effects typically show as slopes on the curve, ecspecially near high
ouput powers.

Note: Because the DUT may get into high compression, the total RMS level may be
lower than the measured measured signal without DPD.

Available if you mix a DPD into the signal.
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Gain vs Measured Signal after DPD (Measured)
Shows the measured signal gain as a function of the output signal including digital pre-
distortion (DPD).

Because of memory effects, the trace usually widens in the low-level and high-level
ranges. Memory effects typically show as slopes on the curve, ecspecially near high
ouput powers.

If this signal is different to the expected signal, this is usually an indicator that the DUT
does not behave according to the model or that the DPD is not possible with the
selected model function. To get a better signal including digital predistortion, try, for
example, to increase the model order or select the Volterra model instead of a polyno-
mial model.

Available if you mix a DPD into the signal.

EVM vs Reference Signal
Shows the error vector magnitude (EVM) as a function of the reference signal power.

In case of nonlinear DUTSs, the EVM increases if the is getting higher to follow the lin-
ear part of the DUT characteristics. Linear DUTs have wider and higher EVM only in
case of low powers because of the increasing influence of noise.

Gain vs Measured Signal (shifted to the reference peak)
Shows the gain as a function of the signal power that was actually measured.

Because of memory effects, the trace usually widens in the low-level and high-level
ranges. Memory effects typically show as slopes on the curve, ecspecially near high
ouput powers.

Constellation Diagram

The constellation diagram shows the complex values in an 1/Q diagram and plots the
constellation for modulated signals (e.g. 16QAM).

The available trace types are as follows:

REFEreNCe SIGNQAl....cccoi i 38
MeEaSUIEd SIGNAL.......coii i e 39
T To L= =Te IS T o F- | ST 39
EVM (Reference vs Measured Signal)..........ooeiccciiiiiiiiiieece e e e e e e e ssenveenees 39
Predistorted SigNal.........ceee e a e e 39
AFter DPD (EXPECIEA)... . ittt e e e e e e e e e re e e e e e e e e e e e e aeaan 39
AFtEr DPD (MEASUIE)....cceiiuiieiieeiiitiee ettt ettt et e ettt e e e e e e s snr e e e e e sanreeeeesaanee 40

Reference Signal
Shows the constellation diagram for the reference signal. The reference signal repre-
sents the ideal signal for your purposes (as selected and present at the DUT input).

For more information on generating a reference signal see chapter 3.1, "Recording a
Reference Signal", on page 30 and chapter 4.3.1, "Configuring the 1/Q Generation",
on page 59.
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Measured Signal
Shows the constellation diagram for the (synchronized) measured signal.

To match both signals visually, the nominal gain of the measurement signal can be
eliminated. For more information see "Gain Normalization" on page 117.

For more information on the measurement configuration see chapter 4.3.8, "Configur-
ing the 1/Q Recorder", on page 89.

Modeled Signal
Shows the constellation diagram for the signal when the calculated model has been
applied to the reference signal.

If the model matches the behavior of the DUT, the characteristics of the signal are the
same as those of the measured signal (minus the noise).

For more information on supported models see chapter 4.4, "Defining the DSP Proper-
ties", on page 94.

EVM (Reference vs Measured Signal)
Shows the error vector magnitude (EVM) between the reference signal and the mea-
sured signal.

This constellation diagram allows you to, for example, see if noise is uniform or has a
special shape.

Predistorted Signal
Shows the signal that is applied to the DUT input, including digital predistortion (DPD)
and after the DUT has been modeled and the DPD function has been calculated.

The predistorted signal is the signal that - applied to the DUT input or used as the input
argument of the model function - creates an output signal at the DUT or model function
showing the linear gain version of the input signal. In mathematical terms this means
that if x=f(y) is the model function, the predistortion function a=p(b) is formed in such a
way that x=f(p(y)) results in x=G*y (with G being the linear gain factor).

If you are using the "Spectrum" evaluation, the DPD shows an increased ACP power
as it must compensate the ACP power of the nonlinear behavior of the DUT.

For more information on supported models see chapter 4.4, "Defining the DSP Proper-
ties", on page 94.

After DPD (Expected)

Shows the expected constellation diagram of the output signal, including digital predis-
tortion (DPD).

If both the model and the DPD are calculated correctly, the expected signal is a linear
amplified version of the reference signal.

Note: Because the DUT may get into high compression, the total RMS level may be
lower than the measured measured signal without DPD.

For more information on supported models see chapter 4.4, "Defining the DSP Proper-
ties", on page 94.
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After DPD (Measured)
Shows the measured constellation diagram of the output signal, including digital pre-
distortion (DPD).

If this signal is different to the expected signal, this is usually an indicator that the DUT
does not behave according to the model or that the DPD is not possible with the
selected model function. To get a better signal including digital predistortion, try, for
example, to increase the model order or select the Volterra model instead of a polyno-
mial model.

For more information on the measurement configuration see chapter 4.3.8, "Configur-
ing the 1/Q Recorder”, on page 89.

AM/AM

The AM/AM result display is the display used to observe nonlinear effects with and
without memory. It shows the amplitude at the DUT output (or the signal processing
block if one is used for DPD) versus the amplitude at the DUT input.

Nonlinear effects typically result in a trace that flattens near high power levels or does
not follow the ideal straight line in low-level regions.

Memory effects typically show as slopes within the curve, especially near high output
powers.

The available trace types are as follows:

LT TS U= Yo RS T - | U 40
Modeled SIgNal............euuiiiiiiieiei e e e e e e aaaaaaeeaaaas 40
3 I RS 40
F i (ST I o I I € q o= (=T ) SR 41
AFtEr DPD (MEaSUIE)...ccciiuiiiieii ittt ettt ettt e et e e e s s eabeeee e s sanee 41
T [ T= 1S oo = SRR 41

Measured Signal
Shows the AM/AM characteristics of the measured signal at the DUT output.

The software uses this signal for the model estimation process.

For more information on the measurement configuration see chapter 4.3.8, "Configur-
ing the 1/Q Recorder”, on page 89.

Modeled Signal
Shows the AM/AM characteristics of the signal when the calculated model has been
applied to the reference signal.

If the model matches the behavior of the DUT, the characteristics of the signal are the
same as those of the measured signal (minus the noise).

For more information on supported models see chapter 4.4, "Defining the DSP Proper-
ties", on page 94.

DPD
Shows the signal that is applied to the DUT input, including digital predistortion (DPD)
and after the DUT has been modeled and the DPD function has been calculated.
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The predistorted signal is the signal that - applied to the DUT input or used as the input
argument of the model function - creates an output signal at the DUT or model function
showing the linear gain version of the input signal. In mathematical terms this means
that if x=f(y) is the model function, the predistortion function a=p(b) is formed in such a
way that x=f(p(y)) results in x=G*y (with G being the linear gain factor).

If you are using the "Spectrum" evaluation, the DPD shows an increased ACP power
as it must compensate the ACP power of the nonlinear behavior of the DUT.

For more information on supported models see chapter 4.4, "Defining the DSP Proper-
ties", on page 94.

After DPD (Expected)
Shows the expected AM/AM characteristics of the output signal, including digital pre-
distortion (DPD).

If both the model and the DPD are calculated correctly, the expected signal is a linear
amplified version of the reference signal. In that case, the signal would be represented
by the following function.

y = Gain * x
For more information on supported models see chapter 4.4, "Defining the DSP Proper-
ties", on page 94.

After DPD (Measured)

Shows the measured AM/AM characteristics of the output signal, including digital pre-
distortion (DPD).

For more information on the measurement configuration see chapter 4.3.8, "Configur-
ing the 1/Q Recorder", on page 89.

Ideal Signal
Shows the ideal AM/AM characteristics of the signal at the DUT output.

AM/PM

The AM/PM result display is the display used to observe nonlinear effects with and
without memory. It shows the difference in phase between the DUT output and the
DUT input versus the input of the DUT.

Nonlinear effects typically result in a trace that not equal to zero near high power lev-
els.

Memory effects typically show as slopes within the curve, especially near high output
powers.

The available trace types are as follows:

LT TS U= Yo RS T - | SR 42
Modeled SIgNal..........c..uuuiiiiiiieiee e e e e aaaaaeeeaaaas 42
Predistorted Signal..........coo oo ——————— 42
F i ST ] o I € q o =T (=T ) P URRRRR 42
AFtEr DPD (MEaSUIE)...ccciiiuieiieie ittt ettt sttt e e e s ebee e e e e s anbeee e e s aanee 42
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Measured Signal
Shows the AM/PM characteristics of the measured signal at the DUT output.

The software uses this signal for the model estimation process.

For more information on the measurement configuration see chapter 4.3.8, "Configur-
ing the 1/Q Recorder", on page 89.

Modeled Signal
Shows the AM/PM characteristics of the signal when the calculated model has been
applied to the reference signal.

If the model matches the behavior of the DUT, the characteristics of the signal are the
same as those of the measured signal (minus the noise).

For more information on supported models see chapter 4.4, "Defining the DSP Proper-
ties", on page 94.

Predistorted Signal
Shows the signal that is applied to the DUT input, including digital predistortion (DPD)
and after the DUT has been modeled and the DPD function has been calculated.

The predistorted signal is the signal that - applied to the DUT input or used as the input
argument of the model function - creates an output signal at the DUT or model function
showing the linear gain version of the input signal. In mathematical terms this means
that if x=f(y) is the model function, the predistortion function a=p(b) is formed in such a
way that x=f(p(y)) results in x=G*y (with G being the linear gain factor).

If you are using the "Spectrum" evaluation, the DPD shows an increased ACP power
as it must compensate the ACP power of the nonlinear behavior of the DUT.

For more information on supported models see chapter 4.4, "Defining the DSP Proper-
ties", on page 94.

After DPD (Expected)
Shows the AM/PM characteristics of the signal applied to the DUT input, including digi-
tal predistortion (DPD).

This predistorted signal is the inverted modeled signal and is thus a mirrored version of
the modeled signal. The mirror axis is represented by the following function.

y=0
For more information on supported models see chapter 4.4, "Defining the DSP Proper-
ties", on page 94.

After DPD (Measured)

Shows the measured AM/PM characteristics of the output signal including digital pre-
distortion (DPD).

For more information on the measurement configuration see chapter 4.3.8, "Configur-
ing the 1/Q Recorder", on page 89.
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land Q

The | and Q signals are separate representations of the complex measurement (input)
and reference (output) signal. They can be used, e.g. to judge the difference influence
of nonlinear effect in both | and Q chain of the DUT.

ReferenCe | and Q... .cooeeeeieieeeeeee et e e e e e e e e e e e e e e enaaaas 43
Measured | @Nd Q...... oo et e et et e e e e e e e e e e e e e aran e 43
1Y [T 1= N =T g Lo 1K T 43

Reference | and Q
Shows the | or Q parts of the reference signal used for the model estimation process.

Measured | and Q
Shows the | or Q parts of the (synchronized) measured signal used for the model esti-
mation process.

To match both signals visually, the nominal gain of the measurement signal can be
eliminated. For more information see "Gain Normalization" on page 117.

Model | and Q
Shows the | or Q parts of the signal used for the model estimation process.

EVM

The "EVM" result display shows the error vector magnitude of the signal over time. You
can examine the signal from various angles within signal definition, measurement and
processing flow.

The time period the software analyzes depends on the number of samples you have
set.

The available trace types are as follows:

Reference Signal vs Measured Signal............occueiiiiiiiiiiiiie e 43
Measured Signal vs Modeled Signal...........oocuuiiiiiiiie e 44
Reference Signal vs Signal after DPD (EXpected)......cuuiieeeiiiiiicciieiieiieeee e 44
Reference Signal vs Signal after DPD (Measured)...........ccoovveicuivieieeeeieee e e 44

Reference Signal vs Measured Signal
Shows the error vector magnitude (EVM) between the reference signal and the mea-
sured signal.

To get useful results, the calculated linear gain is compensated to match both signals.

Depending on the DUT, noise and nonlinear effects may have been added to the mea-
surement signal. These effects are visualized by this trace.

You can reduce the effects of noise by increasing the Periods to Capture. This runs an
averaging based on the complex data and thus reduces noise significantly.

For more information on generating a reference signal see chapter 3.1, "Recording a
Reference Signal", on page 30 and chapter 4.3.1, "Configuring the 1/Q Generation",
on page 59.
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Measured Signal vs Modeled Signal
Shows the error vector magnitude (EVM) between the modeled signal and the mea-
sured signal.

The EVM between the measured and modeled signal indicates the quality of the DUT
modeling. If the model matches the DUT behavior, the modeling error is zero (or is
merely influenced by noise).

This result display shows changes in the model and its parameters and thus allows you
to optimize the modeling.

For more information on supported models see chapter 4.4, "Defining the DSP Proper-
ties", on page 94.

Reference Signal vs Signal after DPD (Expected)
Shows the expected error vector magnitude (EVM) between the reference signal and
the output signal, including digital predistortion.

Note: Because the DUT may get into high compression, the total RMS level may be
lower than the measured measured signal without DPD.

Reference Signal vs Signal after DPD (Measured)
Shows the measured error vector magnitude (EVM) between the reference signal and
the output signal, including digital predistortion.

If this signal is different to the expected signal, this is usually an indicator that the DUT
does not behave according to the model or that the DPD is not possible with the
selected model function. To get a better signal including digital predistortion, try, for
example, to increase the model order or select the Volterra model instead of a polyno-
mial model.

Channel

The "Channel" result display shows the impulse response of the DUT.

You can use this display, for example, to analyze the filter frequency resonse when fre-
quency filtering is dominant effect in the signal chain of the DUT.

Note that non-linear devices might show a weird impulse response.
For useful results, it is recommended to display the result as a spectrum.

The available trace types are as follows:

N 0] 0] 1 L [ URPRPP 44
o A F= 1T PO PUPPPPR 44
Amplitude

Shows the amplitude characteristics of the DUT's impulse response.

Phase
Shows the phase characteristics of the DUT's impulse response.

e
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Selecting Traces

3.3 Selecting Traces

For every result display the R&S FS-K130PC provides a customized set of traces. In
the result diagram, each trace is displayed in a different color. Above the diagram, the
R&S FS-K130PC shows a legend with the name and color of every active trace cur-
rently in the diagram. The labels of the axis are the same as that of the current evalua-
tion method. The scaling may be different for each trace and is adjusted accordingly.
This chapter gives a short overview of the characteristics of all available traces.

1. From the |maces seect.. - dopdown menu, select the trace you'd like to see.
Each currently active trace has a check mark in front of it ((*]).
The same procedure also deselects individual traces.

2. Next to the trace selection dropdown menu is a deselect all traces function. Press-

ing the & button clears the diagram from all traces.

For a more comprehensive reference of available traces see the description of the
result displays (chapter 3.2, "Graphical Measurement Results", on page 33).

Shortcuts

Instead of using the mouse to activate and deactivate a trace, you can also use short-
cuts. The shortcuts are Ctrl-'number’ with 'number' being the number of the trace as it
appears in the dropdown menu. So, for example, to display the DUT Model trace (the
5th in the dropdown menu) in the Power result display, the shortcut would be Ctrl-5.

The figure below shows the signal flow and the stage the corresponding traces result
from. The colors in the diagram correspond to the colors of the traces in the R&S FS-
K130PC.
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Fig. 3-1: Signal flow. The colors correspond to the traces you can view with the R&S FS-K130PC.

3.4 Numerical Measurement Results

The numerical results table contains the measurement results in numerical form. The
table always shows the same results, no matter what hardware configuration, aspect of
the result and evaluation method you are using.

» Select the "Numerical Results" menu item from the "Windows" menu.

File | Windows | Tools  Help

Hardware configuration

DEP configuration

Murnerical results

Mewr Graphical Result Window

Message Log

The software opens the "Numerical Results" table.

Some results are colored to indicate if that result is feasible. Feasibility for each result
depends on a predefined value range for that result.

e Green
Results are within the tolerance levels.

® Yellow
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Results are not within the tolerance levels, but deviate only slightly.

® Red
Results are not within the tolerance levels, and deviate considerably.
® White

No tolerance levels have been defined for the results.

The numerical results are split into several result groups. Note that the first group is a
compilation of several results that would otherwise appear only at the end of the table.

Selecting a result group

Use the dropdown menu on the top to jump directly to a certain group of results.

| Nu_merical Resuh_
|
s

hain results
1. Power measurer
2. Signal synchroni =
3 Imtercepts

4, Error between Re
3. Systern modellin

| £, ACP results (befc =

L I o = RO UPRSRR 47
e  Signal SyNChronization.............eeeeiiiiiii i 49
L I 0] (=1 o= o £ UPUUPUNt 51
o Modulation QUAITY........cuueieiiiii e 53
®  SYSIEM MOUEIING. ... et 53
L I O O L ST PT PP 54
Power

Power results show various aspects of the power of the signal at the DUT input and
output.

1. Power measurement

DUT Input - BIWS 0.0 dBn

DUT Input - Peak 10.1 dBrm

DUT Input - Crest |_
DUT Cutput - BIWS 0.0 dBra

DUT Catpt - Peak 10.1 dBa

DUT Catput - Crest |_
DUT Output - Leveling exror |_

DUT Input (RMS)
RMS power at the DUT input.

R&S FS-K130PC sets the input RMS power during the auto-level process. It is the
numerical (not measured) final output RMS power of the signal generator. The value is
corrected by the DUT input attenuation that you have set in the signal flow.

Note: If you have set a duty cycle, the RMS power is corrected by the duty cycle to
add to the RMS power during the ON time of the signal.
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For more information see
e "Duty Cycle" on page 67

Remote command:
Query only: FETCH:NUM: POW: INP : RMS?

DUT Input (Peak)
Peak power at the DUT input.

R&S FS-K130PC calculates the input peak power from the input RMS power and the
crest factor of the signal. It is a numerical calculation, not the measured power.

Remote command:
Query only: FETCH:NUM: POW: INP: PEAK?

DUT Input (Crest)
Crest factor of the signal at the DUT input.

R&S FS-K130PC calculates this value from the relation of the input RMS power and
the input peak power.

Typically, the result is in the range from 4 to 8 dB for digitally modulated signals and
from 8 to 12 dB for OFDM signals. These results may vary.

The Crest factor at the DUT input is always 3 dB in case of dual tone signals and 0 dB
for CW signals.

Remote command:
Query only: FETCH:NUM: POW: INP:CRES?

DUT Output (RMS)
RMS power at the DUT output.

It is the power that the R&S FS-K130PC measures the output RMS power during the
auto-level process. It is the configured final output RMS power of the DUT after a suc-
cessful auto-level procedure.

Note: If you have set a duty cycle, the RMS power is corrected by the duty cycle to
add to the RMS power during the ON time of the signal.

For more information see
e "Duty Cycle" on page 67

Remote command:
Query only: FETCH: NUM: POW: QUT : RMS ?

DUT Ouput (Peak)
Peak power at the DUT output.

It is the power the R&S FS-K130PC measures at the DUT output.

Remote command:
Query only: FETCH:NUM: POW: OUT : PEAK?

DUT Output (Crest)
Crest factor of the signal at the DUT output.



R&S®FS-K130PC Measurements and Result Displays

R&S FS-K130PC calculates this value from the relation of the output RMS power and
the output peak power.

Because of nonlinear effects of the DUT, the crest factor at the DUT output is reduced
compared to the crest factor at the DUT input if the DUT enters the compression area.

Remote command:
Query only: FETCH : NUM: POW: OUT : CRES?

DUT Output (Leveling Error)
Level error between configured and measured RMS power at the DUT output.

During the auto-level process, R&S FS-K130PC adjusts the output RMS power to meet
the RMS output power you have specified. After a correct auto-level procedure this
result should be 0. However, a residual error can occur if, for example, the measure-
ment bandwidth is not correct or if there are heavy nonlinear effects inside the DUT
(e.g. negative gain around the target RMS value). You can eliminate that issue by
adjusting the "Leveling Cycles" or the "Maximum Level Error".

For more information see

® "Maximum Level Error" on page 80
® "Leveling Cycles" on page 80

Remote command:
Query only: FETCH : NUM: POW: OUT : ERR?

3.4.2 Signal Synchronization

Signal synchronization results contain results that indicate the quality of the signal syn-
chronization.

All errors are compensated by the synchronization algorithm.

2. Signal synchronization
Everages executed | 1
Coni ]
Frequency offset 10001 Hz
Phase offset 1985°
Trigger offeet 253.00 Saroples
I offset S16dB
Crain irrbalance H27dB
Quadrature error oooe
11 irabalance HE5dB

Averages Executed
Number of 1/Q reference signal data blocks used for averaging purposes.

Usually, the result should be the same as the average count you have set. Depnding
on the alignment of the reference signal relative to the measurement signal, however,
the number of averages can be one lower or one higher compared to the set value.

For more information see
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® "Periods to Capture" on page 90

Remote command:
Query only: FETCH:NUM: SYNC: AVG?

Confidence
Quality of the synchronization of reference signal and measured signal.

Typically, the confidence should be above 97%. Heavy nonlinear effects can cause
lower values.

If the confidence is below 50%, it is likely that the reference and measurement signal
are completely different. Probable causes are that the generator output is not connec-
ted to the DUT input, that | and Q are swapped or a damaged DUT.

Remote command:
Query only: FETCH:NUM: SYNC: CONF?

Frequency Offset
Frequency difference of reference signal and measurement signal.

If the reference oscillators of signal generator and analyzer are not coupled, the two
internal 10 MHz OCXOs generate slightly different reference frequencies.

If the reference frequencies are coupled, the frequency offset should be about 0 Hz.
If the offset is very high, it is likely that

® the reference frequency sources are not coupled correctly, e.g. if the analyzer is
configured for external reference frequency, but the cable is not connected.

® the OCXO offsets are too high, especially if you are using custom signal genera-
tors instead of measurement signal generator like the R&S SMU.

Within the simulation mode, the frequency offset can be set as a simulation parameter.

Remote command:
Query only: FETCH:NUM: SYNC: FREQ?

Phase Offset
Phase offset between reference signal and measurement signal.

If you are using the RF path for measurements, the phase between reference and
measurement signal is random because the RF phases between signal generator and
analyzer are not locked, even if the reference frequencies are locked. This is a typical
behavior of two RF measurement instruments.

Remote command:
Query only: FETCH:NUM: SYNC: PHAS?

Trigger Offset
Offset between the trigger event and the start of the reference signal waveform.

Remote command:
Query only: FETCH:NUM: SYNC: TIME?

1/Q Offset
Shift of the ideal 1/Q constellation in the 1/Q plane.
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3.4.3

The 1/Q offset value can be seen as a complex linear shift of the ideal 1/Q constellation
points in the 1/Q plane.

Remote command:
Query only: FETCH:NUM: SYNC : TQOF?

Gain Imbalance
Gain difference between the real (1) and imaginary (Q) part of the signal.

This effect is typically generated by two separate amplifiers in the | and Q path of the
analog baseband signal generation which have different gains.

Remote command:
Query only: FETCH:NUM: SYNC: GAIN?

Quadrature Error
Phase deviation of the 90° phase difference between | and Q.

Within a typical transmitter, the | and Q signal parts are mixed with an angle of 90° by
the 1Q output mixer. Due to hardware imperfections, the signal delay of | and Q may be
different and thus lead to an angle non-equal to 90°.

Remote command:
Query only: FETCH:NUM: SYNC: QUAD?

1/Q Imbalance
Combination of Quadrature error and Gain imbalance.

The 1/Q imbalance parameter is another representation of the combination of Quadra-
ture error and gain imbalance.

Remote command:
Query only: FETCH:NUM: SYNC: IQIM?
Intercepts

Intercepts results contain results that show the characteristics of the signal at various
intercept points.

3. Intercepts
Crain 00dp
Corapression 0.0de
1dB corapression poirt (Tngot level) 17.2 dBm
IIP3 51.7dBm
1] 31.7dBm
OIP3 45.7dBm
CIFS 256 dBm

Gain

Ratio between the output and input RMS power of the DUT.

Remote command:
Query only: FETCH:NUM: INTE : GAIN?
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Compression
Ratio between the crest factor at the input and the output.

Compression typically cuts the peaks of the signal. This leads to a droop in crest factor
and thus positive compression values.

Remote command:
Query only: FETCH:NUM: INTE : COMP?

Maximum Linear Gain
Maximum possible (linear) gain of the amplifier with the control power that you have
defined.

When you compare the maximum possible gain with the gain that has been actually
measured, you can determine how far the amplifier is still away from the optimum or if
it has already past the compression point.

Remote command:
Query only: FETCH:NUM: INTE : LGAIN?

1 dB Compression Point (Input Level)
Input power level at which the output power drops 1 dB below the (theoretical) linear
output power.

To calculate the 1 dB compression point, the software evaluates the linear (small-sig-
nal) gain value from the measurement data and fits it to the low-power region. From
that it derives the intersection of the measured (non-linear) gain curve and a theoretical
linear gain curve whose gain is 1 dB lower.

Remote command:
Query only: FETCH:NUM: INTE : DB1C?

IIP3 /1IP5 / OIP3 / OIP5
3rd and 5th order intercept points, the value is either the power at the input (IIP) or at
the output (OIP).

To calculate the IPs, the software uses a polynomial model based on the measured
data (IPs are only defined for memory-free conditions). After the model has been cal-
culated, the R&S FS-K130PC applies a dual-tone signal to the model, increases the
power of the signal and calculates its harmonic components (3rd and 5th order).

The intercept point Nth order is the point at which the power of the fundamental is the
same as the power of the Nth harmonic signal component.

Note: Intercept point calculation. If the DUT has no significant compression effect in
the measured input power region, the calculation of the IPs may fail.

Remote command:

IIP3 (query only): FETCH:NUM: INTE: IIP3?
IIP5 (query only): FETCH:NUM: INTE: TIP5?
OIP3 (query only): FETCH:NUM: INTE:OIP3?
OIP5 (query only): FETCH:NUM: INTE: 0TI P5?
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3.4.4 Modulation Quality

The modulation quality results contain results that show the error between the refer-
ence signal and the signal that has been measured.

4. Modulation quality
EVM RIS 0.1 dB
010%
EVM Peak S10dB
028 %
EVM RMS

RMS value of the error vector magnitude between synchronized reference and mea-
surement signal.

The result summary shows the EVM in dB and %.

An additional EVM RMS is shown in case you have applied the DPD to the signal (=
Use Model For DPD). Note that the software captures additional 1/Q data to calculate
the EVM after DPD.

Remote command:
EVM (query only): FETCH: NUM:MOD: EVM: RMS ?
EVM after DPD (query only): FETCH:NUM: DPD: EVM: RMS?

EVM Peak
Peak value of the error vector magnitude between synchronized reference and mea-
surement signal.

The result summary shows the EVM in dB and %.

An additional EVM Peak is shown in case you have applied the DPD to the signal (=
Use Model For DPD). Note that the software captures additional I/Q data to calculate
the EVM after DPD.

Remote command:
EVM (query only): FETCH:NUM:MOD: EVM: PEAK?
EVM after DPD (query only): FETCH:NUM: DPD:EVM: PEAK?

3.4.5 System Modeling

System modeling results contain results that indicate the quality of the measured signal
compared to the modeled signal.

5, System modelling
Ilean modelling exror -a0.0 dB
0.10%.

Mean Modeling Error
Mean error between the measured signal and the reference signal with the calculated
model applied.

The mean modeling error thus shows if the model is precise enough to describe the
real DUT behavior.
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3.4.6

Note that there are still some factors like the noise floor that have an effect on the
mean modeling error. These factors limit the quality of the results to a certain minimum
value.

Remote command:
Query only: FETCH:NUM: MOD : MERR : MEAN?

CCDF

The CCDF results contain results that show details of the CCDF evaluation.

Details 1: CCDF detailed
DUT Input - level ghoree RIS 37.30 %
DUT Input - 10 % shove 35dB
DUT Input - 1 %% shose 6.4 dB
DUT Input - 0.1 % ahose 92dB
DUT Input - 0.01 ¥ ahowve 10.1dB
DUT Input - 0.001 % abose 10.1dB
DUT Output - lewel ahose BIS 3130
DUT Output - 10 % abose 3sdB
DUT Oatpat - 1 % ahosee 6.6 dB
DUT Output - 0.1 % ahove 282dB
DUT Output - 0.01 % abae 10.1dB
DUT Output - 0.001 % ahowe 10.1dB

DUT Input (Level Above RMS)
Percentage of all signal amplitudes that are higher then the reference signal RMS
level.

Remote command:
Query only: FETCH:NUM:CCDF: INP:RMS?

DUT Input (10% above, 1% above, 0.1% above, 0.01% above, 0.001% above)
X % of all signal amplitudes are N dB above the RMS level of the reference signal.

Remote command:

10 % (query only): FETCH:NUM: CCDF: INP:P107?

1 % (query only): FETCH:NUM: CCDF: INP:P1°?

0.1 % (query only): FETCH:NUM: CCDF: INP: PO _1?

0.01 % (query only): FETCH:NUM: CCDF: INP: PO 017
0.001 % (query only): FETCH:NUM: CCDF: INP: P0O_0017?

DUT Output (Level Above RMS)
Percentage of all signal amplitudes that are higher then the measured signal RMS
level.

Remote command:
Query only: FETCH:NUM: CCDF : OUT : RMS?

[
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DUT Output (10% above, 1% above, 0.1% above, 0.01% above, 0.001% above)
X % of all signal amplitudes are N dB above the RMS level of the measured signal.

Remote command:

10 % (query only): FETCH:NUM:CCDF:0UT:P10?

1 % (query only): FETCH:NUM: CCDF:0UT:P1°?

0.1 % (query only): FETCH:NUM: CCDF:OUT:P0_1?

0.01 % (query only): FETCH:NUM: CCDF:OUT:PO_017?
0.001 % (query only): FETCH:NUM:CCDF:0UT:P0_001?
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4 Configuring and Performing Measurements

4.1
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o Defining the DSP Properties....... .ot 94
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Performing Measurements

Without making any changes to the properties after starting the software the first time,
or after a preset, the R&S FS-K130PC measures a signal that is simulated internally.

In its default state, this noise-like signal has a 1 MHz bandwidth and a clock rate of

16 MHz. A noise level of 60 dBc, a timing offset of 50 samples and a frequency offset
of 100 Hz is applied to the signal. R&S FS-K130PC records 4096 samples for the eval-
uation.

The signal is then applied to a simulated DUT that generates AM/AM and AM/PM dis-
tortion.

To perform the measurement, proceed as follows:

1. Open one or more result displays (# button).
In its default state, the result display shows the Power aspect in combination with
the Standard evaluation method.
There is no limit to the number of result display you can open simultaneously.

2. Pressthe ° button in the toolbar to start the measurement.
R&S FS-K130PC performs a single measurement. It shows the results in the form
of a trace in the diagram of the result display.

3. Press the k£ button in the toolbar again to open a second result display window.
Depending on the screen layout, R&S FS-K130PC either opens the result display
in a second window or adds a tab to the result display you have already open. If in
a tab, drag the result display out of the tab and dock it somewhere else to view
both result displays at the same time.

4. Configure the result display(s) as you wish.
After running the measurement, you can configure the result display. For more
information see chapter 5, "Analyzing Measurement Results", on page 115.

You can also run a measurement without opening a result display window first (graphi-
cal or numerical).

SCPI command:

Initiate a measurement: INIT: IMM
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Check if ready (query only): INIT:BUSY?

41.1 Controlling the Measurement

You can perform a measurement and control the course of the measurement.

® ¢ starts the measurement. A measurement consists of capturing the data and dis-

playing the results.

By default, the R&S FS-K130PC performs one measurement after you press the
button; that means the R&S FS-K130PC fills its capture buffer once and shows the
results to the data in the capture buffer.

1 pauses the measurement by interrupting the measurement without updating the
result display. If you are measuring continuously, it interrupts the measurement

loop. The result display shows the results to the last successfully finished measure-
ment.

@ starts a continuous measurement. After each update of the result display, a new
measurement begins.

FJ reruns the measurement. Compared to a single measurement ( @ ), the software
does not capture new data before updating the result display. Instead it uses the
same data and calculates the results again (e.g. based on a change in the DSP
settings).

4.2 Configuring Instruments

If you have any hardware component in the test setup (like an analyzer or generator),
define the characteristics of the remote connection in the "Instrument Configuration”
dialog box.

» Click on the ® button or select the "Instrument Connection" menu item from the
"File" menu.

File | Windows Tools  Help
Preset

Instrurnent configuration )

Load settings
Sawve settings

Export 3

Bt p] e

Exit

The "Instrument Connection Configuration" dialog box opens.



Configuring the Measurement

—Instrument Azzignment

Avyailable
Instrurnents

Instrurnent (D

Check all instrument connections | r
Selected instrument
Interface Mumber
Addiess | =l =l |

WIS Stritg: I::

Instrurment Status: I

Cormmands Add | Remaove | Test Connection |

Instrument Assignment

The table shows all available instruments including their IDs, if you have queried them.
You can always check if the instrument is connected by clicking on the "Check all
Instrument Connections" button.

If there is more than one anaalyzer or generator in the list, the software automatically
uses the first of the instruments it can find.

Selected Instrument

You can configure one of the instruments in the list by selecting it. The details of the
instrument connections are then shown in the "Selected Instrument" area of the dialog
box.

You now can:

® define the address of the instrument.
® see the resulting VISA String
® check the instrument status and test the selected instrument connection.

4.3 Configuring the Measurement

The Hardware Configuration window serves several purposes. For one, it visualizes
the data flow in a block diagram. The block diagram consists of all hardware compo-
nents you're using in the measurement. In addition, you define settings via the hard-
ware configuration.

» Select the "Hardware Configuration" menu item from the "Windows" menu.
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File | Windows | Tools  Help

Hardware configuration )

DSP configuration
Murmnerical results

Mew Graphical Result Window

Message Log

The "Instrument Connection Configuration" dialog box opens.

This chapter contains a detailed description of all elements and settings available in
the "Hardware Configuration" dialog box.

o Configuring the 1/Q Generation..........ccoieiii e 59
e Converting the Baseband Signal...........cooccciiiiiiiiiiie e 70
o Attenuating atthe DUT INPUL.......ccoiiriiiiiee e 74
o  Configuring the DUT ......cuiiiiiiiiiiie ettt e et e e e s ssntae e e e s sreaeeeeene 75
o Defining Signal MOdEIS......cccooiiiiiii e 81
o Attenuating the DUT OUEPUL.....cooi i 85
o Converting the RF SigNal.......coouiiiiiiiiii et 86
e Configuring the 1/Q RECOIET.......cciiiiieii it e e 89

4.3.1 Configuring the 1/Q Generation

The "I/Q Generator" component generates the 1/Q reference signal or input data for the
DUT to work with. The dialog box contains all parameters related to the baseband sig-
nal like signal type or signal parameters.

The 1/Q Generator component corresponds to the ARB of a signal generator or a
stand-alone ARB (like the R&S AMU).

» Click on the "I/Q Generator" component in the "Hardware Configuration" element.

The "I/Q Generator Properties" dialog box opens.

L L U - T 1TSS 60
E V= T S Y=Y 11 Vo TSR 60
e Configuring the Internal StiMUIUS.........ccuvviiiiiiiie e 62
e Configuring @ NOISE StIMUIUS........uuiiiiiiiiie e e e e 63
e Configuring a Dual TONE StMUIUS.......ccceiiiiiieeiiiiiiie e e e e e 65
e Configuring the Digital Modulation..............ccuueiiiiii e 65
o Configuring @ PulSe StIMUIUS.......cc.ooiiiiiiiiii e 66
o Configuring @ File SHMUIUS.....cccooiuiiiiii e 67
L JI O70) 1 (4 o] [T aTo TN 1Y/ F= 15 1= = SRS 68
o Hardware INfOrmation...........oooiiii e 69
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4.3.1.2

Configuring the Measurement

Usage

Contains basic settings for the signal generator.

= 0. Usage

al ARE available for contral? Yes

b) Reset ARB at start? Yes
ARB Available for CONtrol.........ccc e e e 60
RESEt ARB @t STAIT.....coiiiiiiiiie e 60

ARB Available for Control
Turns control of the signal generator on and off.

When you turn generator control on, the software applies the configuration as defined
in the "I/Q Generator" properties (via remote control).

Turning generator control off, implicates that you have to configure the generator man-
ually.

Remote command:
CONF: IQGEN:REM:ENAB

Reset ARB at Start
Turns an automatic reset of the signal generator prior to a measurement on and off.

When you turn the reset on, the software applies the configuration you have defined for
the signal generator each time a measurement starts.

Remote command:
CONF: IQGEN:REM: PRES

Main Settings

Contains general characteristics of the signal generator.

E 1. Main settings

a] ARB upload behaviour? Always

b 10 reference signal tipe Moize

c] AREB oot file name FS_K130

d] Link clock to system batdwidth? Mo
F N = A o] (o =T ==Y o F= NV o SRR 60
I/Q ReferenCe Signal TYPE...cooiuii ittt ettt 61
ARB ROOt File NamM....coi it e e e e 61
Link Clock to System Bandwidth.............cooiiiiiii e 61

ARB Upload Behavior
Selects the condition of when to initiate a signal upload.

The upload may take a while, depending on the number of I/Q samples. The number of
samples can reach 1.000.000.

An upload is only necessary if the signal has been changed. Therefore you can set up
the R&S FS-K130PC to check the signal and upload the waveform only if it has been
changed.

e "Always"
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Uploads the signal even if the content is identical to the old one.
® "On Changed Data"

Uploads the signal only if it has been changed.
® "Never (Offline)"

Never uploads the signal.

Remote command:
CONF:IQGEN:MAIN:LOAD NEVER | ONCHANGE | ALWAYS

I/Q Reference Signal Type
Selects the type and origin of the reference signal.

R&S FS-K130PC supports measurements on nearly any type of signal.

Two signal types are already provided. In addition, it supports the use of customized
reference signals.
® "Noise"
Generates a noise signal using multi-carrier technique with constant carrier level
and random carrier phases, trimming the phase to match the selected crest factor.
® "Dual Tone"
Generates a two-tone signal with random phase and defined spacing.
e "Digital Modulated"
Generates a digital modulated signal.
°* "File"
Imports the signal from a file that contains the signal characteristics. You can
choose from various file formats.
® "Pre-recorder Reference Signal”
Uses a signal that has been previously measured and taken from the analyzer
while performing a reference measurement.
® "Signal Running on the ARB Generator"
Uses a signal from an ARB file that you have created on a signal generator.
Note that it is not possible to export I/Q data if you use this type of reference signal.

For more information see
® chapter 4.3.1.8, "Configuring a File Stimulus", on page 67
® chapter 4.5, "Specifying the File Type", on page 107

Remote command:
CONF:IQGEN:MAIN:SIG
NOISE | DTONE | DMOD | FILE | PREC | ARBWV

ARB Root File Name
Defines a file name prefix for any files that are transferred from the ARB generator.

You can specify different file name prefixes for each measurement. The file name is
completed depending on its contents, e.g. ORIG in case of the reference signal.

Remote command:
CONF:IQGEN:MAIN:NAME 'string'

Link Clock to System Bandwidth
Couples or decouples the generator clock rate to the system bandwidth.
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If you decouple the generator clock rate from the system bandwidth, you can use sig-
nals with a low clock rate and measure them with a higher sampling rate. This allows
you to measure nonlinear effects correctly.

For more information see

® "Manual Generator Clock Rate / Resulting Generator Clock Rate" on page 63
e "System Bandwidth" on page 89

Remote command:
CONF:IQGEN:MAIN:LINK ON | OFF

Configuring the Internal Stimulus

Defines the characteristics of the internal stimulus.

E 2. Internal stimulus settings

a] Mumber of zarmples 4096 Samples

b) Random seed 1

| Manual generator clock rate 16 MHz

d] Resulting generator clock 16 MHz
NUMDBET Of SAMPIES. ...t e e e e e e e e e e e e e e aaaas 62
L= T e (o] 0 0 TR T=T =Y o S 62
Manual Generator Clock Rate / Resulting Generator Clock Rate.......cc.ccc.ccoovvivvvinneenn. 63

Number of Samples
Defines the number of samples that the test signal consists of.

A number that is a power of 2 will speed up the internal signal processing. Thus, such
a number should be specified if no other requirements limit the choice of the sample
count.

Note: Defining the number of samples is necessary only if the reference signal type is
"Noise" or "Dual Tone". Defining the number of samples is also necessary for the refer-
ence signal measurement mode.

For more information see "Duty Cycle" on page 67.

Remote command:
CONF:IQGEN:INT:SAMP <numeric value>

Random Seed
Defines the value for the random seed that initializes the random generator used dur-
ing the internal signal generation process.

Any number you enter here generates a different phase distribution and, therefore, a
different signal. Values = 0 result in a generation of the same distribution in every mea-
surement. A value of -1 results in the generation of a different distribution in every
measurement.

Note: The random seed works only with "Noise" and "Dual Tone" signals.

You can use the random seed, for example, to initialize the multi carrier phases of a
noise signal.

Remote command:
CONF:IQGEN:INT:SEED <numeric value>
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Manual Generator Clock Rate / Resulting Generator Clock Rate
Defines the clock rate the 1/Q source generates the signal with.

You can either set the generator clock rate manually or couple the generator clock rate
to the system bandwidth. In that case, the software shows the resulting generator clock
rate in the corresponding field.

For more information see
e "System Bandwidth" on page 89
® "Link Clock to System Bandwidth" on page 61

Note that if the generator clock rate is different from the system bandwidth, the
R&S FS-K130PC runs a resampling.

The purpose of the R&S FS-K130PC is to measure nonlinear effects. These generate
spectral regrowth (amplitude components in addition to the signal). Therefore you need
to select a sampling rate (or recording bandwidth) in order to be able to record the sig-
nal and nonlinear effects.

Note: If you generate the signal with a file that already contains clock rate information,
R&S FS-K130PC uses the clock rate specified here instead of that specified in the file.

Remote command:
Manual clock rate: CONF: IQGEN: INT:CLOCK <numeric value>
Clock rate coupled to system bandwidth (query only): CONF: IQGEN: INT : GENC?

Configuring a Noise Stimulus

Defines the characteristics of a noise reference signal.

E 2.1. Hoise stimulus settings

a) Bandwidth 1 kHz

b) Crest factor 10de

¢ Moize notch width 0Hz

d] Moise notch offset 0Hz

&) Initial search cycles 20

f] Adjustment cyclez a0

g) Adjustment steps a0

h) b asimnm error 00zde
Generator BandWidth..........oo e 63
L0 (= TS] B =T (o PR 64
NOISE NOTCh WIALh......ceeeeeeee e e e e e e 64
NOISE NOTCH OffSEL. .. e e e e e e e e s 64
INitial SEAICH CYCIES.... et e e e e e e s e e s re e e aaaaeeeaaan 64
AJUSTMENT CYCIES..ceiiiiieiiii it e e e e e e e s e e e e e e e e e s s e eannreneeees 64
AJUSTMENT STEPS... . it e e e e e e e e e s e s b e reeeeeeeaaaeeeeaannnnns 65
Y =Vl 0100 (N = o] PRSP 65

Generator Bandwidth
Defines the bandwidth of an internally generated noise reference signal.

If you have selected a "Noise" reference signal, enter the RF bandwidth of the signal.

For more information see
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® "|/Q Reference Signal Type" on page 61

Remote command:
CONF:IQGEN:NOISE:BW <numeric value>

Crest Factor
Defines the crest factor for the signal.

The crest factor shows the average power in relation to the peak power.

Remote command:
CONF:IQGEN:NOISE:CREST <numeric value>

Noise Notch Width
Defines the width of a notch that you can add to a noise signal.

Within the notch, all carriers of the noise signal have zero amplitude. You can use the
noise notch to, for example, determine the noise power ratio (NPR) before and after
the DPD.

Remote command:
CONF:IQGEN:NOISE:NOTCH:WIDTH <numeric value>

Noise Notch Offset
Defines an offset for the noise notch.

The offset moves the noise notch to a position outside the center of the signal. You can
use the offset to, for example, generate a one-sided noise signal or to examine asym-
metric distortion effects.

Remote command:
CONF:IQGEN:NOISE:NOTCH:OFFS <numeric value>

Initial Search Cycles
Defines the number of cycles that are performed during the initial search for the signal
with a crest factor closest to the one you have defined.

To find the signal with the best crest factor, the software performs an initial signal
search. The initial search is an algorithm that uses pure random phase distributions
with different initial seed values. When the number of search cycles has been comple-
ted, the R&S FS-K130PC uses the signal that resembles most the crest factor you
have defined and uses that signal for further optimization of the crest factor.

Remote command:
CONF:IQGEN:NOISE:ICYC <numeric value>

Adjustment Cycles
Defines the number of test cycles to determine the signal with the crest factor closest
to the one you have defined.

The adjustment cycles begin after the initial search has been done.
For more information see "Initial Search Cycles" on page 64.

Remote command:
CONF:IQGEN:NOISE:ACYC <numeric value>
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4.3.1.5

4.3.1.6

Adjustment Steps
Defines the number of different signal combinations used during one (crest factor)
adjustment cycle.

Remote command:
CONF:IQGEN:NOISE:ASTEP <numeric value>

Maximum Error
Defines the maximum error tolerable for crest factor optimization.

If the difference between the crest factor you have defined and the best crest factor

that has been found during the search is bigger than the maximum error you have
defined, the R&S FS-K130PC aborts the crest factor optimization.

Remote command:
CONF: IQGEN:NOISE:MAXERR <numeric value>

Configuring a Dual Tone Stimulus

Defines the characteristics of a dual tone reference signal.

E 2.2_Dualtone setngs
a| Tone spacing 1 MHz

B0 0 1= RS o= Tox 1o T TSP

Tone Spacing
Defines the bandwidth of an internally generated dual tone reference signal.

If you have selected a "Dual Tone" reference signal, enter the spacing of the two
tones. If you enter, e.g., 1 MHz, R&S FS-K130PC generates two tones, one at
+500 kHz and one at -500 kHz.

For more information see
® "|/Q Reference Signal Type" on page 61

Remote command:
CONF:IQGEN:DUAL:SPAC <numeric value>

Configuring the Digital Modulation

Defines the modulation characteristics of a digitally modulated reference signal.

= 2.3. Digital modulation stimulus settings

a) Modulation type 1604

b Mumber of symbols 400

¢ Owerzampling factor 4

d] Filker type Root Raised Cozine
&| Filter rall-off nzz

f] Symbol Fate 4 MHz

Y[ To (U1 F= i o] N Y/ o= PP PPP T
NUMDEr Of SYMDOIS. ... . e
L@ V1Y 7= 0] 1T T
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10T S Y o= PP PPU PR ORPIPP 66
][0T o o | L O PRSP 66
SYMDOI RAE.....coiiieiiii e 66

Modulation Type
Selects the modulation for a digitally modulated stimulus.

Remote command:
CONF:IQGEN:DMOD:TYPE QPSK | OQPSK | 8PSK | 3PI 8 8PSK | 160QAM |
320AM

Number of Symbols
Defines the number of symbols that a digitally modulated signal contains.

If you want to generate a 3pi/8-8PSK modulated signal, the number of symbols has to
be an integer multiple of 16.

Remote command:
CONF:IQGEN:DMOD:SYMB <numeric value>

Oversampling
Defines an oversampling factor for digitally modulated signals.

Oversampling decreases the occupied bandwidth of a signal by increasing the signal
clock rate.

For DPD measurements, you should use an oversampling factor of 4 or more.

Remote command:
CONF:IQGEN:DMOD:0V <numeric value>

Filter Type
Selects the pulse shaping filter type for digital modulation.

Remote command:
CONF:IQGEN:DMOD:FILT RRC | RC

Filter Roll-Off
Defines the roll-off factor for the digital modulation filter.

The roll-off factor defines the shape of the filter slopes.

Remote command:
CONF:IQGEN:DMOD:ROLL <numeric value>

Symbol Rate
Shows the symbol rate of digitally modulated signals. The symbol rate is the ratio of
the clock rate and the oversampling.

Remote command:
CONF:IQGEN:DMOD:SRAT <numeric value>

Configuring a Pulse Stimulus

Defines the characteristics of a pulsed reference signal.
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a] Duty Cycle 100 %
b) Ramp length 286 Samples

= 3. Pulsing settings ‘

Note that pulse stimulus settings are automatically used if the reference signal is
pulsed and its information is contained in a file.

10 Y O [ YRR 67
REAMP LENGEN. .. e 67
Duty Cycle

Defines the duty cycle of a pulsed signal.

The duty cycle of a pulse is the ratio of the pulse duration and the actual length of the
pulse.

Example:

The pulse duration is 2 ps. The actual length of the pulse is 1 ys. The duty cycle is
1 ys:2 us = 0.5 or 50%.

Remote command:
CONF:IQGEN:PULS:DUTY <numeric value>

Ramp Length
Defines the number of samples that are included on each side of the pulse to increase
or reduce the power to zero.

Within this range, the signal is repeated and the pulse shaping filter (a cosine filter) is
applied.

Remote command:
CONF:IQGEN:PULS:RAMP <numeric value>

Configuring a File Stimulus

Defines the characteristics of a file that contains the reference signal.
For more information see chapter 4.5, "Specifying the File Type", on page 107.

= 4. File stimulus settings

a File type IBN file

b Stirmuluz file narme

c] Stimulug file name - secondary file - [single-file mode)
T Y/ o1 T PP PP PPP 67
Stimulus and Response File Name..........coooiiiiiii e 68
Stimulus and Response File Name (Secondary File)......cccccuviiieiieeiiiiieicciieeeeeee e, 68
File Type

Opens the "Data File Format Definition" dialog box to import various standard signal
type or generic | and Q data files.

The "Data File Format Definition" dialog box contains functionality to define the file for-
mat in case you are using reference signal information from a file.

For more information see
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® chapter 4.5, "Specifying the File Type", on page 107

Remote command:

I/Q Generator: CONF: IQGEN:FILE: TYPE <TYPE>

I/Q Recorder: CONF: IQSINK:FILE:TYPE <TYPE>

<TYPE>: BIN1 | BIN2 | ASCl | ASC2 | MAT | M | IQW | IBN | WV |
FSX | SIM | DSUIT

Stimulus and Response File Name
Selects the file that contains the reference or measurement signal information.

Remote command:
I/Q Generator: CONF: IQGEN: FILE:NAME 'string'
I/Q Recorder: CONF: IQSINK:FILE:NAME 'string'

Stimulus and Response File Name (Secondary File)
Select a secondary file that contains the reference or measurement signal information.

Selecting a secondary file is necessary only if you use a file type that requires two files.

Remote command:
I/Q Generator: CONF: IQGEN: FILE:NAME2 'string'
I/Q Recorder: CONF: IQSINK: FILE:NAME2 'string'

Controlling Markers

Defines marker characteristics.

B 5. Marker control

a) Restart marker Marker 1

b) Marker 1 offzet 0 Samples

o) Marker 2 offzet 0 Samples

d) Marker 3 offzet 0 Samples

e Marker 4 offzet 0 Samples
TS = L 1Y =T = PP 68
Marker 1/2/3/4 OFfSEl...cii i e e e e e e 68

Restart Marker
Selects the marker you want to use as the restart marker.

The restart marker is generated by the ARB generator as TTL level signal at the
marker output port. The restart marker is positioned on HIGH at the waveform start
(sample index 0) and on LOW after half of the waveform length.

Remote command:
CONF:IQGEN:MARK:REST MARK1 | MARK2 | MARK3 | MARK4

Marker 1/2/3/4 Offset
Specifies the marker offset relative to the start of the waveform (sample index 0).

R&S FS-K130PC ignores a marker offset if the marker is also the restart marker.

Note: You can define a negative marker offset. A negative offset results in a pre-trigger
that positions the marker on HIGH prior to the waveform start.
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The length of the HIGH period is 1/100 of the waveform length if there are more then
1000 samples and % of the waveform length if there are less then 1000 samples.

Remote command:
CONF: IQGEN:MARK<x>:0FFS <numeric value>
with <x> being a number from 1 to 4.

4.3.1.10 Hardware Information

Shows information about the hardware in use.

E 3. Hardware Information
a] WISA Instrument address
b) Instrument IDM
| Instrument Tope
d] Instrument Options

VISA INSIrUmMENt ADAreSS. ... .veiiiiiiiiieee ettt e e e e e s snreeea e 69
Ta TS (0 0 T=T Y N 1Y/ o1V 69
T 1Sy (4 8T =Y o 1Y o = TSRSt 69
TS (0T g T=T oY @] o] 1T TSR 70

VISA Instrument Address
Shows the VISA address of the instrument currently in use.

For more information see.
® chapter 4.2, "Configuring Instruments", on page 57

Remote command:

I/Q Generator: CONF: IQGEN:HW:VISA 'string'
Input Mixer: CONF:UPCO:HW:VISA 'string'
Ouput Mixer: CONF: DOCO:HW:VISA 'string'

Instrument Type
Shows name, serial number and firmware version of the instrument currently in use.

This corresponds to the response to the *IDN command supported by external equip-
ment.

Remote command:

I/Q Generator (query only): CONF: IQGEN: HW: IDN?
Input Mixer (query only): CONF : UPCO: HW: IDN?
Output Mixer (query only): CONF : DOCO: HW: IDN?

Instrument Type
Shows the type of instrument that has been detected.

The instrument type is found out via the instrument IDN. If the instrument is not detec-
ted as a Rohde & Schwarz instrument, "unknown" is displayed.

Remote command:

I/Q Generator (query only): CONF: TQGEN : HW: TYPE?
Input Mixer (query only): CONF: UPCO:HW: TYPE?
Output Mixer (query only): CONF: DOCO: HW: TYPE?
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Instrument Options

Shows the options that are installed on the instrument currently in use.

This corresponds to the response to the *OPT command supported by external equip-
ment.

Remote command:

I/Q Generator (query only): CONF: IQGEN : HW: OPT?

Input Mixer (query only): CONF: UPCO:HW:OPT?

Output Mixer (query only): CONF: DOCO : Hi : OPT?

Converting the Baseband Signal

A true RF DUT needs a baseband signal converted into an RF signal. The correspond-
ing component is the RF section of a vector signal generator or a separate 1/Q to RF
converter. All settings necessary for the up-conversion are available through the "Input
Mixer" dialog box.

» Click on the "Input Mixer" component in the "Hardware Configuration" element.

The "Input Mixer Properties" dialog box opens.

L L U= To [T PPUPPRTTN 70
O Main SetliNgS. ..o e e e e 71
e Configuring a Digital IF Shift..........oooiiiiii e 72
0 StanNdalone OPHIONS. ....coiiiiiiiiee ittt e st 72
o  Hardware INfOrmation..........ooooiii e 73
L IS o 1Yot = 1 @] o] 1o o - PR 74
Usage

Contains basic settings for the input mixer.

= 0. Usage
a) Input rixer available far control? Yes
b) Reset input miser at start? Ves
| Contral power? Yes

Input Mixer Available for CONIOL............uuiiiiiieeii e e e e e e 70
Reset INput MiXer at Start............oooiiiiiiii e e 71
(07001 (o) I o 1T RSP 71

Input Mixer Available for Control
Turns control of the input mixer on and off.

When you turn input mixer control on, the software applies the configuration as defined
in the "Input Mixer" properties (via remote control).
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Turning input mixer control off, implicates that you have to configure the input mixer
manually.

Remote command:
CONF:UPCO:REM: ENAB

Reset Input Mixer at Start
Turns an automatic reset of the input mixer prior to a measurement on and off.

When you turn the reset on, the software applies the configuration you have defined for
the input mixer each time a measurement starts.

Remote command:
CONF :UPCO:REM: PRES

Control Power
Turns control of the input power on and off.

When you turn the power control off, the software also turns off the auto leveling mech-
anism and uses the power level you have defined manually instead.

Remote command:
CONF : UPCO:REM: POW

Main Settings

Contains general characteristics of the input mixer.

= 1. Main settings

a) RF frequency 1GHz

b) RF Output path B

o) BE Output path B,

d) Settling delay 100 ms
L (=T 811 oo EERRR 71
L O 10 o 10 = o TSR 71
BB OULPUL Path......oeeeiiiiiciecce e e e e e e e 72
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RF Frequency
Shows the frequency at the DUT input.

Note that this field is read only. R&S FS-K130PC calculates the frequency from the
DUT properties.

Remote command:
Query only:
CONF :UPCO: FREQ?

RF Output Path
Selects the RF path if more than one is available on the signal generator in use.

Remote command:
CONF:UPCO:PATH:RF A | B
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BB Output Path
Selects the baseband output path if more than one is available on the signal generator
in use.

Remote command:
CONF:UPCO:PATH:BB A | B | SMIQ

Settling Delay
Defines the time the DUT needs to settle after you have changed a input parameter or
have started a measurement.

Any DUT usually has its characteristics settling time. Thus, it is necessary to wait until
the DUT has settled after you have changed one of the DUT input parameters and
before you can perform further measurements on the DUT output.

Remote command:
CONF:UPCO:SETTL <numeric value>

Configuring a Digital IF Shift

Defines the characteristics of a digital IF shift.

E 2. Digital IF shift

a] Digital IF shift Qi

b) IF frequency 10 MHz
[T 11 = I S o1 S 72
| =T U =Y oL PSP 72
Digital IF Shift

Turns the digital IF shift on and off.

Shifting the IF is a method to eliminate interfering signals. The passband remains the
same when you shift the frequency.

The IF shift is implemented digitally.

Remote command:
CONF:UPCO:IF:MODE OFF | INWV | INHW

IF Frequency
Defines the intermediate frequency to generate the baseband 1/Q signal with.

Generating a baseband 1/Q signal may be required to, for example, move the base-
band signal out of the range of influence of the (unwanted) generator DC component.

Note: Make sure to compensate an IF shift in the baseband generation. To compen-
sate the IF shift, apply a corresponding frequency offset in the DUT configuration. The
offset sets the measurement frequency of the analyzer to the correct frequency.

Remote command:
CONF:UPCO:IF:FREQ <numeric value>

Standalone Options

Contain miscellaneous options and parameters for the input mixer.
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E 3. Stand-alone oplions
a) Signal generator PEP level 0 dBm

Signal Generator PEP LEVEL.........cooi it 73

Signal Generator PEP Level
Defines the peak envelope power (PEP) level of the signal generator.

Remote command:
CONF:UPCO:SGEN:PEP <numeric value>

Hardware Information

Shows information about the hardware in use.

E 3. Hardware Information
a] WISA Instrument address
b) Instrument IDM
| Instrument Tope
d] Instrument Qptions

VISA INSIrumMeENt ADAreSS. ... ..uviiiiiiiiiiee ettt e e e e e s snreeea e 73
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VISA Instrument Address
Shows the VISA address of the instrument currently in use.

For more information see.
® chapter 4.2, "Configuring Instruments", on page 57

Remote command:

I/Q Generator: CONF: IQGEN:HW:VISA 'string'
Input Mixer: CONF:UPCO:HW:VISA 'string'
Ouput Mixer: CONF: DOCO:HW:VISA 'string'

Instrument Type
Shows name, serial number and firmware version of the instrument currently in use.

This corresponds to the response to the *IDN command supported by external equip-
ment.

Remote command:

I/Q Generator (query only): CONF: IQGEN: HW: IDN?
Input Mixer (query only): CONF : UPCO: HW: IDN?
Output Mixer (query only): CONF: DOCO: HW: IDN?

Instrument Type
Shows the type of instrument that has been detected.
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The instrument type is found out via the instrument IDN. If the instrument is not detec-
ted as a Rohde & Schwarz instrument, "unknown" is displayed.

Remote command:

I/Q Generator (query only): CONF: TQGEN : HW: TYPE?
Input Mixer (query only): CONF: UPCO:HW: TYPE?
Output Mixer (query only): CONF: DOCO: HW: TYPE?

Instrument Options
Shows the options that are installed on the instrument currently in use.

This corresponds to the response to the *0PT command supported by external equip-
ment.

Remote command:

I/Q Generator (query only): CONF : IQGEN: HW : OPT?
Input Mixer (query only): CONF: UPCO: HW:OPT?
Output Mixer (query only); CONF : DOCO: HW: OPT?

4.3.2.6 Special Options

Contains various special parameters to configure the input mixer with.

E 5. Special options
a) Post-config commands String[] Array

Post-Config COMMANGS.........uoiiiiiiiiiie ittt e e st e e s s rabee e e e e aaes 74

Post-Config Commands
Opens a dialog box to define remote control commands that should be processed after
the generator has been configured and the waveform data has been loaded.

In the dialog box, you can enter an array of remote commands, one per line. These
commands will be sent to the generator in addition to the parameters that you can con-
figure in the R&S FS-K130PC.

Remote command:
CONF:UPCO:CONF:POST <string>

4.3.3 Attenuating at the DUT Input

It may be necessary to attenuate the signal at the DUT input because of DUT restric-
tions and to avoid damage to the DUT.

Specifying the input attenuation also helps to display correct values in the measure-
ment report and to run the model calculation on real measurement values.

» Click on the "DUT Input Attenuation" component in the "Hardware Configuration"
element.
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The "DUT Input Attenuation Properties" dialog box opens.

o  Main SettingsS......cccvvviiiiiiiie e

Main Settings

Contains general characteristics of the DUT input.

E 1. Main settings
a) Fized attenuation 0de

Fixed Attenuation..........ccoooveeiiiieiieieeeeeeeeeeeee,

Fixed Attenuation

Defines the attenuation at the DUT input or output in dB.

Remote command:

Input attenuation: CONF: IATT: FIX <numeric value>
Output attenuation: CONF: OATT: FIX <numeric value>

Configuring the DUT

The DUT Properties dialog box contains parameters to characterize the DUT you are

going to test.

» Click on the "DUT" component in the "Hardware Configuration" element.

The "DUT Properties" dialog box opens.

@ Main SEtiNGS. ... aaaa e e 75
L I TS 7= x ] o S PRT 76
o  Maximum DUT INput RatiNgS......ccoii i e 77
e Frequency Conversion Configuration............c.uceii i 78
O AULO LEVEIING. .. i e e 79
Main Settings
Contains general characteristics of the DUT.
E 1. Main settings

a) Input port type RF

b Dutput port tepe RF
[aT 01U o o R Y/ o1 Y U PRURRTTT 75
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Input Port Type

Selects the port type at the DUT input.
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You can choose from various port types like RF, baseband or digital inputs with differ-
ent standards of interconnection (impedance, ...).

Currently only the RF input port is supported.

Remote command:
CONF:DUT:INP:PORT RF

Output Port Type
Selects the port type at the DUT output.

You can choose from various port types like RF, baseband or digital inputs with differ-
ent standards of interconnection (impedance, ...).

Currently only the RF input port is supported.

Remote command:
CONF:DUT:QUTP:PORT RF

Test Settings

Contains general characteristics of the test setup.

E 2 Testsettings

a) DUT Dutput RMS level 0 dBm

b) DUT Output frequency 1GHz

o) Input freguency 1GHz

d] Post-measurement generator level Leave in lazt level config

&) Generator stand-by level 100 dBm
DUT OULPUE RMS LEVEL....eeeiiieieie ettt e e e e e 76
DUT OULPUL FrEQUENCY ... ettt e e e e e e e e e e e e e e e e e e e s 76
] o TUL o =T o U LT oo PP RTPR 76
Post-Measurement Generator LEVEL..........coii i 77
Generator Stand-bDY LEVEL.........uuuiiiiiiiieii et a e 77

DUT Output RMS Level

Defines the RMS level at the DUT output.

The RMS level is the output power level the R&S FS-K130PC performs the measure-
ment with.

Remote command:
CONF:DUT:0UT:RMS <numeric value>

DUT Output Frequency
Defines the frequency at the DUT output.

The measurement frequency is the frequency the R&S FS-K130PC performs the mea-
surement on.

Remote command:
CONF:DUT:OUT:FREQ <numeric value>
alternatively: FREQ:CENT <numeric value>

Input Frequency
Calculates and shows the input frequency of the DUT.
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The input frequency depends on the output frequency and the Frequency Conversion
Configuration. It is calculated according to the following formula:

fin=(fout'FrequencyOﬁset)*diVider/multiplier

Remote command:
Query only: CONF:DUT: INP:FREQ? <numeric value>

Post-Measurement Generator Level
Selects the method of level configuration at the end of the measurement.

In some test setups (e.g. due to thermal restrictions), it may be necessary to reduce
the DUT input power after the measurement. The available generator behaviors are as
follows:

® "Leave In Last Level Config"
Maintains the level of the last measurement.
® "Power to Stand-by"
Adjusts the level after the measurement according to the Generator Stand-by
Level.
® "Switch Off"
Deactivates the generator RF output after the measurement.

Remote command:
CONF:DUT:POST:MODE LEAVE | STANDBY | OFF

Generator Stand-by Level
Defines the maximum power level of the signal generator after the measurement is
done.

Note that the generator stand-by level is relevant only if you have set the Post-Mea-
surement Generator Level accordingly.

Remote command:
CONF:DUT:POST:LEV <numeric value>

4.3.4.3 Maximum DUT Input Ratings

Defines the level characteristics at the DUT input.

E 3. Maximum DUT Input R atings

a) b aximum peak level 30 dBm

b b asimum RS level 30 dBm
Maximum Peak LEVEL......cooii et 77
Maximum RIMS LEVEL ...t e e e e e e e e 78

Maximum Peak Level
Defines the maximum peak power level allowed at the DUT input.

In order to avoid damage to the DUT, you can define the maximum peak power level
that is allowed at the DUT input. The value you enter here is also considered during
the auto level procedure.

Remote command:
CONF:DUT:MAX:PEAK <numeric wvalue>
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Maximum RMS Level
Defines the maximum RMS power level allowed at the DUT input.

In order to avoid damage to the DUT, you can define the maximum RMS power level
that is allowed at the DUT input. The value you enter here is also considered during
the auto level procedure.

Remote command:
CONF:DUT:MAX:RMS <numeric value>

Frequency Conversion Configuration

Defines characteristics of frequency converting DUTs.

The DUT output frequency depends on the input frequency, the multiplier, the divider
and the frequency offset.

For more information on how you can calculate the output frequency see "Input Fre-
quency" on page 76.

= 4. Frequency conversion conhguabon
a) Multiplier 1
b) Divider 1
c| Frequency Offset 0Hz

] )= SRR 78
1Y o oY SRR URRR 78
FrequenCy OffSel.. ... et e e s e e e s serree e e e s erre e e e ene 78

Multiplier
Defines the frequency multiplication factor for a frequency converting DUT.

For more information on how the multiplier is used see "Input Frequency" on page 76.

Remote command:
CONF:DUT:FCON:MUL <numeric value>

Divider
Defines a frequency division factor for a frequency converting DUT.
For more information on how the divider is used see "Input Frequency" on page 76.

Remote command:
CONF:DUT:FCON:DIV <numeric wvalue>

Frequency Offset
Defines the frequency offset for a frequency converting DUT.

For more information on how the frequency offset is used see "Input Frequency"
on page 76.

Remote command:
CONF:DUT:FCON:OFFS <numeric value>
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Auto Leveling

Defines the characteristics of the auto level routine.

The R&S FS-K130PC automatically sets the level at the DUT output by performing an
auto level routine.

i

Turning off auto leveling
Note that you can turn off auto leveling by turning off Control Power.

Usually you do not have to modify any auto leveling settings to get correct results.
Some DUTs however have special characteristics and the software needs to be set up
accordingly.

The auto level routine works as follows:

® Raw leveling
The process begins with an initial power level. This initial level is the sum of
DUT Level - Max Gain - Initial Power Reduction
The software then increases or decreases the power level in even steps until it is
close to the requested output level. The software uses the difference to the reques-
ted power level as a correction value.

® Fine leveling
When the level comes close to the requested level, the steps are adjusted accord-
ing to the difference in requested and configured level until the level comes even
closer to the requested level.
The difference between the DUT level and the
If the maximum number of leveling steps is reached without coming close enough
to the requested level, the process is terminated with an error.

E 5. Autolevelng

a) Learn gain curve Ho

b) Initial poveer reduction 26 dB

] Leveling cycles 10

d) b aximum leveling emor 01de

e] Raw adjust step size 4dB

f] Auta leveling domain Based on 10 data

a) Masimum number of samples 10000
I 1y g G- 11 I O 0 o= T PP PRP 79
Initial PoOwer REAUCHION........ciiiiiiiiie e 80
LEVEING CYCIES....ccii it e e e e e e e e e e e s e e eanbabeereeeeaaaeeeas 80
MaXimMUM LEVEI EITON ... .ttt et e e e e e e e e 80
RaW AdJUST SEEP SIZE.....eeeiii e e 80
AUt LeVveling DOM@IN.......c.uiiiie it e e e 80
Maximum Number of SamMPIES. ......coooiuiiiii e 81

Learn Gain Curve
Turns an algorithm that remembers past gain curves on and off and includes those in
the auto leveling process.

Remote command:
CONF:DUT:ALEV:LEARN ON | OFF
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Initial Power Reduction
Defines the power reduction of the DUT.

The power reduction is part of the calculation of the initial power of the auto level proc-
ess.

If you don't know the exact reduction of the DUT you have to enter an approximate
value or the reduction that you expect.

Remote command:
CONF:DUT:ALEV:PRED <numeric value>

Leveling Cycles
Defines the maximum number of auto-leveling loops that are performed until the auto-
level routine stops.

The leveling process may — due to special DUT effects like a negative gradient gain
curve or heavy nonlinear effects — end up in an endless loop. The number you enter
here defines the maximum number of auto-leveling attempts until R&S FS-K130PC

aborts the levelling process.

By setting the maximum number of level loops, you can avoid dead-lock loops on
amplifiers with a massive non-linear characteristic.

The number of level loops is the counter during both stages (raw and fine leveling) of
the auto level process.

Remote command:
CONF:DUT:ALEV:CYC <numeric value>

Maximum Level Error
Defines the maximum tolerable level difference between measured and requested out-
put power of the DUT.

R&S FS-K130PC uses the level error to check if the leveling process can be completed
successfully.

Remote command:
CONF:DUT:ALEV:MAXERR <numeric value>

Raw Adjust Step Size
Defines the step size of the generator output power used for the approximation of the
output level of the DUT.

Remote command:
CONF:DUT:ALEV:STEP <numeric value>

Auto Leveling Domain
Selects the type of measurement that the R&S FS-K130PC uses for the auto-leveling
process.

® "Time Domain Power Measurement"

Performs the auto level procedure in the time domain (zero span) of the analyzer.
® "Based on I/Q Data"

Performs the auto level procedure on 1/Q data.
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By default, the R&S FS-K130PC performs the auto-level process in the time domain as
it is much faster compared to measurements on 1/Q data, especially if you have long
I/Q data sets.

Remote command:
CONF:DUT:ALEV:DOM IQ | TDOM

Maximum Number of Samples
Defines the maximum number of I/Q samples to capture during the auto-level process.

If you have a very large I/Q data set as reference signal, capturing 1/Q data for auto-
leveling purpose can take a long time.

If you perform the auto level procedure based on I/Q data, you can set a maximum
sample count that is used if the complete sample exceeds the value you have entered
here.

For more information see
® "Auto Leveling Domain" on page 80
Remote command:

CONF:DUT:ALEV:IQSAM <numeric value>
4.3.5 Defining Signal Models

The "Simulation" component generates a simulated signal that you can use instead of
the hardware. The dialog box contains settings to characterize such a signal.

» Click on the "Simulation" component in the "Hardware Configuration" element.
[Simufaton ]

The "Simulation" dialog box opens.

o Selecting the Data SOUICE..........ooiccceeieiieeeee et e e e e 81
o Defining a Signal MOEL............uuiiiiiiiieii e e e 82
L I 1o Tod 10T [T g o TN N\ 7= TS 83
e Defining Signal IMpPairmMeNtS.........c.uuiiiiiiiiiiie e 84

4.3.5.1 Selecting the Data Source

Selects the data source.

= 0. Switch off simulation
a) Measurement data zource Internal simulation

MeasuremMeNnt Data SOUICE.......c..uuiiiiieeeee et e e et e e e e e et e e e aeeaaas 81

Measurement Data Source
Selects the source of the 1/Q data.

You can get the measurement data at the DUT output in three ways:

® "Hardware"
Data recording by measuring the data with an analyzer



4.3.5.2

Configuring the Measurement

e "File"

Import the data you want to measure via a file
® "Internal simulation"

Simulate a DUT according to specification.

Remote command:
CONF:IQSINK:SOUR HW | FILE | SIM

Defining a Signal Model

Defines the characteristics of the signal model.

B 1. Model
a) Apply model e
b) Model ta be uzed Memory polynomial, polynomial
] Pre-model gain 0de
d] Post-maodel gain 0de
| Use model for DFD Yes

Apply Model
Turns the nonlinearity model in the DUT simulation on and off.

Remote command:
CONF:DUT:SIM:MOD:STAT ON | OFF

Model
Opens a dialog box to select and define the simulation curve.

The software already provides several predefined simulation curves that you can select
from the "Predefined Model" dropdown menu. The graphical representation of the
model with the corresponding output spectrum is also part of the dialog box.

When you right-click on the diagrams, the corresponding context menus provide func-
tionality similar to that of the context menu for the result diagrams.

® Hardcopy functionality
® Zooming functionality
® Scaling functionality

In the default state, the input peak for all models is 0 dBm. You can change the input
peak in steps of 1 dBm.
In the "File" menu of the Simulation Curve Editor, you can

® restore the scaling of the diagrams
® select the signal type (dual tone or noise)

Remote command:

CONF:DUT:SIM:MOD:MODEL LINEAR | DING2 | DING1 | DING4 | AGILENT
| DINGNOMEM | FILTER | GROB | KOKKELER | R4-081509 | R4-082544 |
TEST 001
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Premodel Gain
Defines the gain applied to the I/Q baseband signal before the software applies the
amplifier model.

Defining a premodel gain may be useful to, for example, move the amplifier model into
the saturation region without changing the input level.

Remote command:
CONF:DUT:SIM:MOD:PRE <numeric value>

Postmodel Gain
Defines the gain applied to the I/Q baseband signal after the software applies the
amplifier model.

Defining a postmodel gain may be useful to, for example, simulate a more linear gain
(and thus reduce nonlinear effects) without changing the input level.

Remote command:
CONF:DUT:SIM:MOD:POST <numeric value>

Use Model For DPD
Includes or excludes the DPD from the signal model.

When you turn it on, the software generates the signal at the DUT output with DPD by
feeding the DPD signal directly into the selected model.

Takes effect only if you simulate the signal.

Remote command:
CONF:DUT:SIM:MOD:MDPD ON | OFF

Including Noise

Defines characteristics of noise.

= 2. Moise
a) Apply noize? e
b) Moize seed -1
) Signal-to-Moize ratio B0 dB

o] 0] Y L0 ] TP UPRTRR 83
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Apply Noise
Turns noise in the DUT simulation on and off.

Remote command:
CONF:DUT:SIM:NOIS:STAT ON | OFF

Noise Seed
Defines the value for the random sequence generator that simulates noise.

Remote command:
CONF:DUT:SIM:NOIS:SEED <numeric value>
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S/N Ratio
Defines a signal-to-noise ratio for the simulated signal.

The S/N ratio is the noise power in relation to the main signal power. The lower the S/N
ratio, the higher the noise power level.

Remote command:
CONF:DUT:SIM:NOIS:SNR <numeric value>

4.3.5.4 Defining Signal Impairments

Contains various impairments applied to the signal.

E 3. Impairments

a) &pply impairments Yes

b) Integer tirming error 50 Samples

) Frequency ermor 100 Hz

d| Phase erar 0

| | offset ]

f]1 0 offset i]

gl Gain imbalance 1
F o o)V L] o= 14 41T £ 84
Integer TIMING Shift.....c.ooo e 84
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Apply Impairments
Turns the impairments in the DUT simulation on and off.

Remote command:
CONF:DUT:SIM:IMP:STAT ON | OFF

Integer Timing Shift
Defines a timing shift for the simulated signal.

Remote command:
CONF:DUT:SIM:IMP:TIME <numeric value>

Frequency Offset
Defines a frequency offset that is added to the simulated signal.

Remote command:
CONF:DUT:SIM:IMP:FREQ <numeric value>

Phase Offset
Defines a phase offset that is added to the simulated signal.

Remote command:
CONF:DUT:SIM:IMP:PHA <numeric value>
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| Offset
Defines an offset for the | branch of the simulated signal.

Remote command:
CONF:DUT:SIM:IMP:IOFF <numeric value>

Q Offset
Defines an offset for the Q branch of the simulated signal.

Remote command:
CONF:DUT:SIM:IMP:QOFF <numeric value>

Gain Imbalance
Defines an 1/Q gain imbalance for the simulated signal.

The gain imbalance is the difference of the gain in the | and Q branches.

Remote command:
CONF:DUT:SIM:IMP:GIMB <numeric value>

Attenuating the DUT Output
It may be necessary to attenuate the signal at the DUT output if the power level is very

high or due to analyzer restrictions. Attenuation of the signal can avoid damage to the
hardware.

In order to display correct power readings, the output attenuation value can be speci-
fied.

» Click on the "DUT Output Attenuation" component in the "Hardware Configuration"
element.

The "DUT Output Attenuation Properties" dialog box opens.

@ Main SetiNGS...cei it a e e e 85

Main Settings

Contains general characteristics of the DUT input.

E 1. Main settings
a) Fiked attenuation 0de

[ (Yo I AN (= g U F=1 1 (o] o TR 85

Fixed Attenuation
Defines the attenuation at the DUT input or output in dB.

Remote command:
Input attenuation: CONF: IATT:FIX <numeric value>
Output attenuation: CONF: OATT: FIX <numeric value>
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4.3.7 Converting the RF Signal

When testing a DUT with an RF output you need to convert the RF signal back into a
baseband signal. The corresponding component is the RF section of a vector signal
analyzer. All settings necessary for the down-conversion are available through the
Down Converter dialog box.

» Click on the "Output Mixer" component in the "Hardware Configuration" element.

The "Output Mixer Properties" dialog box opens.

@ Main SEHINGS...cci i e e e e e e e e e 86
Swapping and Inverting 1/Q Data.........c..ueviiiiiiiiiieiiiee e 87
Hardware INformation............c.uuuiiiiiiiie e 87

4.3.71 Main Settings

Contains general characteristics of the input mixer.

= 1. Main settings

a] RAF frequency 1GHz

b) 10 MHz reference frequency zource Mot coupled

c] Use external miker? Mo

d) External miser band K& [26.5 - 40 GHz)
L = To (U 1T oo P UTPPR 86
10 MHz Reference FrequeNCy SOUICE........ccuiiiiiiiii ittt 86
USE EXIEINAI IMIIXET ...eieiiiieiiiee ettt e st e e s ee e e s s snbee e e e e ennes 87
External MixXer Band.........c..ueuiiiiiiiiiei ettt e st e s e nnee e e e e nnees 87

RF Frequency
Shows the frequency at the DUT output.

This is a read only field. R&S FS-K130PC automatically calculates the frequency from
the DUT properties.

For more information see
® chapter 4.3.4.4, "Frequency Conversion Configuration", on page 78

Remote command:
Query only:
CONF : DOCO: FREQ?

10 MHz Reference Frequency Source
Defines the source of the reference frequency (10 MHz).

Use the reference frequency of the analyzer to get a better frequency accuracy. The
full synchronization can compensate the frequency error, but if possible, coupling the
reference frequencies is recommended.
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You can also supply an external frequency generator to be used as reference fre-
quency (e.qg. if the DUT generates its own reference frequency).

Remote command:
CONF:DOCO:REF OFF | IQGEN | INPMIX | OUTMIX | IQREC | EXT

Use External Mixer
Includes or excludes an external mixer from the test setup.

For more information on external mixers refer to the documentation of the product you
are using.

Remote command:
CONF:DOCO:MIX:STAT ON | OFF

External Mixer Band
Selects the frequency band of the external mixer.

If the external mixer you are using is in a frequency band other than the predefined
ones, you can also select a custom band ("User" menu item).

For more information on external mixers refer to the documentation of the product you
are using.

Remote command:
CONF:DOCO:MIX:BAND <numeric value>

4.3.7.2 Swapping and Inverting I/Q Data

Defines the handling of 1/Q data.

= 2.140 swap and invert

a Swap 0 Mo

b) Irvvert | Ho

| Irvvert Mo
31T o 1L SRR 87
TNV o 1L T SRR 87
Swap 1/Q

Turns a swap of the inphase and quadrature parts of the signal on and off.

Remote command:
CONF:DOCO:IQ:SWAP ON | OFF

Invert 1/Q
Inverts the inphase (I branch) and quadrature (Q branch) parts of the signal.

Remote command:
Invert I: CONF:DOCO:IQ:INVI ON | OFF
Invert Q: CONF:DOCO:IQ:INVQ ON | OFF

4.3.7.3 Hardware Information

Shows information about the hardware in use.
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E 3. Hardware Information
a] YISA Instrument address
b Ingtrument 10K
] Instrument Type
d] Ingtrument Optionz

VISA INSTrUMENT AQAIESS.....eeieieiieieee e ettt e e e e e s e e s e e e e e e e s 88
INSIIUMENT TY Pttt e e s s are e e e e s aanneeea s 88
Ta TS 0 0 =T Y A 1Y/ oYU 88
INSTTUMENT OPTiIONS...eiiiiiiie e e e e e e e s s e e e e e e e e e e e e s sennnreaenees 88

VISA Instrument Address
Shows the VISA address of the instrument currently in use.

For more information see.
® chapter 4.2, "Configuring Instruments", on page 57

Remote command:

I/Q Generator: CONF: IQGEN:HW:VISA 'string'
Input Mixer: CONF:UPCO:HW:VISA 'string'
Ouput Mixer: CONF: DOCO:HW:VISA 'string'

Instrument Type
Shows name, serial number and firmware version of the instrument currently in use.

This corresponds to the response to the *IDN command supported by external equip-
ment.

Remote command:

I/Q Generator (query only): CONF: TQGEN: HW: IDN?
Input Mixer (query only): CONF : UPCO: HW: IDN?
Output Mixer (query only): CONF: DOCO: HW: IDN?

Instrument Type
Shows the type of instrument that has been detected.

The instrument type is found out via the instrument IDN. If the instrument is not detec-
ted as a Rohde & Schwarz instrument, "unknown" is displayed.

Remote command:

I/Q Generator (query only): CONF: IQGEN: HW : TYPE?
Input Mixer (query only): CONF: UPCO:HW: TYPE?
Output Mixer (query only): CONF: DOCO: HW: TYPE?

Instrument Options
Shows the options that are installed on the instrument currently in use.

This corresponds to the response to the *OPT command supported by external equip-
ment.

Remote command:

I/Q Generator (query only): CONF: IQGEN : HW: OPT?
Input Mixer (query only): CONF : UPCO: HW: OPT?
Output Mixer (query only): CONF: DOCO: HW: OPT?
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4.3.8 Configuring the 1/Q Recorder

4.3.8.1

The last hardware component to configure is the I/Q analyzer. Like the 1/Q generator, it
is part of every measurement configuration. The I/Q recorder measures the signal,
records the data at the DUT output and shows the results. Usually you will have a sig-
nal or spectrum analyzer as a data sink. The 1/Q recording section of the analyzer is
the part that correponds to the 1/Q Data Sink component.

» Click on the "I/Q Recorder" component in the "Hardware Configuration" element.

The "I/Q Generator Properties" dialog box opens.

Y T RS Y=Y 41 T PR 89
Response File SettingsS........ccocciiiiiiiiiiice e 91
Configuring ACP MeEasUrEMENTS.......c.uuiieiiiiiieeeeiitiieeeeseiieee e e sstieeeeessreeeeesssnreeeeesanns 92

Main Settings

Contains general characteristics of the signal analyzer.

= 1. Main settings

a) Meazurement data source Hardware

b) Syatem bandwidth 32 MHz

) Periods to capture 1

d) Trigger mode Immediate trigger

&) Measurement bandwidth Lo

f] Usze wideband measurement path Mot available
Measurement Data SOUICE..........iiii it 89
System BandWidth........oocceee e —————————————— 89
LY A TeTo SR (o T OF= T o) (U YRR 90
THQQEE MO ...ttt e et e e e e e e e e e st eeeeeaaaeens 90
Measurement BandWidth........ ... 90
Use Wideband Measurement Path...........ooooiiiiiiii e 91

Measurement Data Source
Selects the source of the 1/Q data.

You can get the measurement data at the DUT output in three ways:

® "Hardware"

Data recording by measuring the data with an analyzer
® "File"

Import the data you want to measure via a file
® "Internal simulation"

Simulate a DUT according to specification.

Remote command:
CONF:IQSINK:SOUR HW | FILE | SIM

System Bandwidth
Defines the bandwidth of the system under test.
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The system bandwidth is the baseband bandwidth available for signal generation and
DPD calculation.

For more information see
® "Link Clock to System Bandwidth" on page 61
® "Manual Generator Clock Rate / Resulting Generator Clock Rate" on page 63

Remote command:
CONF:IQSINK:BW <numeric value>

Periods to Capture
Defines the number of 1/Q reference signal data blocks that the R&S FS-K130PC uses
for averaging purposes.

The R&S FS-K130PC can average 1/Q data in both amplitude and phase. When aver-
aging data, the R&S FS-K130PC increases the recording length in order to capture the
number of signal periods that you have defined here within one 1/Q recording within the
capture buffer.

Remote command:
CONF:IQSINK:AVG <numeric value>

Trigger Mode
Selects the trigger that initiates the measurement.

Typically, the marker output of the generator is connected to the trigger input of the
analyzer to indicate the start of a signal. This trigger may not be available if, for exam-
ple, you generate the reference signal with an external generator. In that case, you
have to increase the recording length to three reference signal periods in order to cap-
ture the requested amount of data under all circumstances.

® "Immediate trigger"
The data capture starts as soon as the analyzer is ready.
e "External trigger"
The data capture starts as soon as the analyzer recognizes a trigger event at its
input.
Note: The immediate trigger is not available in case of signals that are not periodic.
The immediate trigger also slightly slows down the measurement because snychroni-
zation takes more time.

Remote command:
CONF:IQSINK:TRIG:MODE IMM | EXT

Measurement Bandwidth
Defines the resolution bandwidth for I/Q and auto-level measurements.

If you set the resolution bandwidth automatically, R&S FS-K130PC sets the smallest
available bandwidth that is greater than 1.5 times the sampling rate.

Note: Some analyzers ignore the measurement bandwidth defined here. Instead they
determine the bandwidth directly from the sampling rate you have set. For more infor-
mation refer to the documentation of the analyzer (= TRACe:IQ remote commands).

Remote command:
CONF:IQSINK:MBW <numeric value>

HE
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Use Wideband Measurement Path
Turns the wideband path for a higher measurement bandwidth on and off.

Note that a higher measurement bandwidth might add unwanted effects (e.g.
increased noise) to the measurement.

Wideband measurement paths are available with hardware options for the R&S FSQ,
R&S FSV and R&S FSW. For more information refer to the datasheet of the analyzers.

Remote command:
CONF:IQSINK:WBAN ON | OFF

Response File Settings

Defines the characteristics of a file that contains the characteristics of the reference
signal.

E 2. Response file settings

a File type Binary. 1 file ; 32-bit float

b Response file name

c] Responze file name - secondary file - [gingle-file mode)
T I/ o1 T PSPPI 91
Stimulus and Response File Name...........uueiiiiiiiiiiiicccieeee e 91
Stimulus and Response File Name (Secondary File)........cccuvveeiiieeeeiiicccciiieeeeeeeeee, 91
File Type

Opens the "Data File Format Definition" dialog box to import various standard signal
type or generic | and Q data files.

The "Data File Format Definition" dialog box contains functionality to define the file for-
mat in case you are using reference signal information from a file.

For more information see

® chapter 4.5, "Specifying the File Type", on page 107
Remote command:

I/Q Generator: CONF: IQGEN:FILE: TYPE <TYPE>

I/Q Recorder: CONF: IQSINK:FILE:TYPE <TYPE>

<TYPE>:BIN1l | BIN2 | ASC1l | ASC2 | MAT | M | IQW | IBN | WV |
FSX | SIM | DSUIT

Stimulus and Response File Name
Selects the file that contains the reference or measurement signal information.

Remote command:
I/Q Generator: CONF: IQGEN: FILE:NAME 'string'
I/Q Recorder: CONF: IQSINK: FILE:NAME 'string'

Stimulus and Response File Name (Secondary File)
Select a secondary file that contains the reference or measurement signal information.

Selecting a secondary file is necessary only if you use a file type that requires two files.

Remote command:
I/Q Generator: CONF: IQGEN: FILE:NAME2 'string'
I/Q Recorder: CONF: IQSINK: FILE:NAME2 'string'
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4.3.8.3 Configuring ACP Measurements

Defines characteristics for ACP measurements.

E 3. ACP measurement settings

a] Mumber of ACP chaninels 2

b) Relative ACF channel spacing 1.1

¢ Channel bandwidth [auta]
d) RBWw [auto)
d] Sweep time multiplier 4

&) Sweep time limit 2z

f] Syzstem bandwidth overides auta-span Mo

g) Usze noize comection Mo

Number of ACP Channels. ...t 92
Relative ACP Channel SPacing......ccooo ittt 92
Channel BandWidth..........ooo i e e 92
RBW (Resolution BandwWidth)..........eieeeei oot senveeee e 92
SWEEP TIME MUIIPIIET.....uereeieieiee e e e e e e e s e s e e e e e e e e e e e e sennnns 93
SWEEP TIME LiMIt...ueeeiiiiieii e e e e e e e e e e anbrreeeeeaeas 93
System Bandwidth Overrides AUt SPan.........cccoeiiiiiiiee e 93
USE NOISE COITECHION. ...t e ettt e e e e e e e e e e e e e e e e e s neeeeeeaaaaaeaan 93

Number of ACP Channels
Defines the number of adjacent channels for ACP measurements.

Each channel you add, adds one channel to the left and one to the right of the Tx
channel.

Remote command:
CONF:IQSINK:ACP:CHAN <numeric value>

Relative ACP Channel Spacing
Defines a (relative) spacing between the channels.

A ratio of

® 1 results in channels being adjacent to each other with no space between but no
interference

® <1 results in channels interfering with each other

® > 1 results in a space between the channels

Remote command:
CONF:IQSINK:ACP:SPAC <numeric value>

Channel Bandwidth
Defines the bandwidth of the adjacent channels (ACP channels).

By default, the software automatically detects and selects the channel bandwidth for
the adjacent channels. This is based on the bandwidth of the transmission channel.

Remote command:
CONF:IQSINK:ACP:BWID

RBW (Resolution Bandwidth)
Defines the resolution bandwidth used for ACP measurements.
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By default, the software automatically detects and defines the resolution bandwidth
based on the bandwidth of the adjacent channel.

Remote command:
CONF:IQSINK:ACP:RBW

Sweep Time Multiplier
Defines a factor to increase the ACP measurement sweep time by.

The basic sweep time ("Multiplier" = 1) is automatically calculated by the software.
Changing the multiplier increases the sweep time by the defined factor. Thus, the com-
plete sweep time is calculated according to:

(ReferenceSignalPeriod * NumberOfTracePoints) * SweepTimeMultiplier
Increasing the sweep time stabilizes ACP measurement results and decreases noise.

Remote command:
CONF:IQSINK:ACP:SWE:MUL <numeric value>

Sweep Time Limit
Defines a maximum sweep time to limit the length of measurements.

The sweep time may become very long if the repitition period is long. Thus, limiting the
sweep time is a way to keep measurements in a reasonable time frame. If the automat-
ically calculated sweep time exceeds the sweep time limit, the R&S FS-K130PC uses
the sweep time limit as the sweep time for subsequent measurements.

Remote command:
CONF:IQSINK:ACP:SWE:LIM <numeric value>

System Bandwidth Overrides Auto Span
Turns automatic calculation of the displayed frequency range on and off if the system
bandwidth is greater than the calculated span.

By default, the software automatically calculates the frequency range that is displayed,
regardless of the system bandwidth. In that case, it may be that parts of the signal are
not displayed.

To view the complete signal bandwidth, you can expand the displayed frequency range
to the value of the system bandwidth by turning the override on.

Remote command:
CONF:IQSINK:ACP:SBW ON | OFF

Use Noise Correction
Turns noise cancellation on and off.

If you are using noise correction, the results are corrected by the inherent noise of the
analyzer you are using. The inherent noise of the analyzer is determined with a refer-
ence measurement that is performed before the actual measurement.

Remote command:
CONF:IQSINK:NCOR

HE
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4.4 Defining the DSP Properties

441

In order to configure the signal processing, you can adjust various parameters in the
DSP properties dialog box.

» Click on the * button or select the "DSP Configuration" menu item from the "Win-
dows" menu.

File | Windows | Tools  Help

B4 Hardware configuration
[ﬁ— DSP canfiguration ]

Murmerical results

[ Mew Graphical Result Wyindaow
E Message Log

The "DSP Properties" dialog box opens.

L S o 0 =TI o 94
L I B 1] @ o] 1 o] o T P PURRR 96
e Signal SyNChronization............ueeeeiieii e 97
®  Error COmMPENSALION........uuiiiiiiiieie et e e e e e e e e e s ar e e e aaaa s 98
e Generic Parameter CalCulation..........c..ceuiiiciiiieeiiciiiee e e 98
o  Channel Estimation..... ... o e 99
o System Modeling (GENEral).......cooii i 100
e System Modeling (Polynomial).........ccooiicciiiiiiieiieee e 102
o  System Modeling (SPHNE)......uuuuuiiiiiiiiiee e e e e 104
e System Modeling (Memory Polynomial)...........cceceiiiiiiiiiiiiiiiieeeeeeeee e 104
o System Modeling (VOIEITA)......cccuuiieie ittt 105
e Appendix: Remote Commands to Configure Polynomial Models......................... 105

Signal Flow

Controls the main calculation steps that are performed by the software.

= 1. Signal flow

al Sync mode Orf

b Charinel estimation Uzing FFT

] Modelling Falynomial enhanced

d] Detect pulzes in ref zignal Mo

&] DPD mode DFD once
SYNC MOGE......eeeeee et e et e e e e e b e e e e e enb e e e e e e areeas 94
Channel EStimMation........coooi i e e e e e e e e e e e e eeees 95
/oo [ 11 T S 95
Detect Pulses In Reference Signal...........ueeeeieiiiiiieiccciiiiiiieeeee et e e e e 96
[0 10 Y/ o T [ N 96
Sync Mode

Selects the method of synchronization for the reference and measurement signal. An
exact synchronization is necessary to calculate a correct DUT model.

Y lloffu
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Performs no synchronization. Use this if you, e.g. create both signals with an EDA
tool like Matlab and provide them in a file.

® "Timing, Phase and Gain"
Estimates a reduced set of parameters

® "Frequency, Timing, Phase, Gain, IQ Parameter"
Estimates the full set of parameters
In general, it is recommended to select the last configuration, e.g. if the instruments
do not have reference frequencies coupled and a full set of parameters is to be
estimated.
If the reference frequencies are coupled, you can use "Timing, Phase and Gain". If
both signals are already aligned correctly, switch the sync mode off. This also
speeds up the signal processing.
Note that only "Frequency, Timing, Phase, Gain, IQ Parameter" supports 1/Q aver-

aging.
Remote command:
CONF:DSP:FLOW:SYNC OFF | TPG | ALL

Channel Estimation
Turns the calculation of amplitude and phase response for the synchronized data on
and off.

If you are not interested in the channel impulse response, switch channel estimation
off. This also speeds up the signal processing.

Remote command:
CONF:DSP:FLOW:CEST OFF | FFT | LIKELI

Modeling

Selects the method of DUT model calculation.

The following models are available:

e "Off"
Performs no modeling; useful e.g. if you are interested in the raw EVM only.

® "Polynomial"
Calculates a polynomial model - old version from R&S FS-K130PC Version 1.0

® "Polynomial enhanced"
Calculates a polynomial model with higher performance, more configurability and
better stability in high-nonlinear regions.

® "Spline"
Calculates a memory-free model using spline approximation techniques.

® "Memory polynomial"
Calculates a polynomial model with memory effects but no intermix between differ-
ent delay states.

e "Volterra"
Calculates a polynomial model with memory effects and intermix between different
delay states.

Remote command:
CONF:DSP:FLOW:MOD OFF | POLY OLD | POLY | SPLINE | MEMPOLY |
VOLTERRA
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Detect Pulses In Reference Signal
Turns pulse detection in the reference signal on and off.

If on, the software tries to detect the On and Off regions of the pulses and their charac-
teristics in unknown signals. This can be useful if you playback previously recorded
signals or analyze signals from a file whose characteristics are unknown.

Remote command:
CONF:DSP:FLOW:PDET ON | OFF

DPD Mode
Selects the mode the DPD (digital predistortion) calculation is based on.

The R&S FS-K130PC uses the DPD to predistort the existing 1/Q data that you have to
measure the DUT behavior. After applying the DPD to the reference signal and to the
DUT, the output signal of the DUT should have a better performance with regards to
ACP and/or EVM.

Remote command:
CONF:DSP:FLOW:DPD NONE | ONCE

4.4.2 DSP Options

Defines general DSP options.

E 2. Generic options

a] Resampling post-filker Tes

b] Rezampling cut-off dynamics 80 de
Resampling POSt-Filter.........coo oo 96
Resampling Cut-Off DYNaMIICS. ... .uuuuiiieeiiiiaee ittt e e e e e e 96

Resampling Post-Filter
Turns an additional lowpass filter that, if necessary, is used to process the resampled
signal on and off.

The filter removes any unwanted frequency components outside the useful signal
bandwidth that may have been generated if the original signal and the resampled sig-
nal have a different clock rate.

If the filter is on, the software determines the useful signal bandwidth before resam-
pling the signal. After resampling, the filter removes any frequency components outside
of the useful signal bandwidth.

For more information see "Resampling Cut-Off Dynamics" on page 96.

Remote command:
CONF:DSP:GEN:RSAM:STAT ON | OFF

Resampling Cut-Off Dynamics
Defines the minimum distance to the peak power that a signal must have in order to be
recognized for the calculation of the useful signal bandwidth.

During the calculation of the useful signal bandwidth, the R&S FS-K130PC looks for
the first signals to the left and to the right of the main signal that fall below this thresh-
old. These bandwidth between these signals then define the useful signal bandwidth.



443

Defining the DSP Properties

The useful signal bandwidth in turn defines the range in which the resampling post-fil-
ter may be applied.

For more information see "Resampling Post-Filter" on page 96.
Remote command:

CONF:DSP:GEN:RSAM:CUT <numeric value>
Signal Synchronization

Optimizes the matching of the reference signal and the measured signal.

= 3. Signal synchronization

a| Periods to analyze 1000

b) Search tolerance 5%

¢ Rough corelation sync domain Magnitude
Periods 10 @NalYZE........uuuuuueiiii i ————— 97
SEArCH TOIBIANCE. ... ..ttt e e e e e e e e e e e e e 97
Rough Correlation SynC DOmMaiN.........coiiiiiiiiiiiieie e 97

Periods to analyze
Defines the maximum number of analyzed reference signal periods within the mea-
surement signal.

When analyzing data from a file, the file content may change over time, e.g. when the
file starts with the reference signal but then continues with a different signal content. A
case like that would lead to correlation and synchronization errors.

To avoid such erros, you can use this parameter to limit the analysis to a particular
number of reference signal periods. For example, setting the periods to analyze to 1,
analyzes only one period of the reference signal within the measurement signal.

Remote command:
CONF:DSP:SYNC:AVG <numeric value>

Search Tolerance
Defines the percentage of reference signal periods to try to sync besides one reference
signal period within the measurement signal.

For the typical applications, you should not change the search tolerance.

Remote command:
CONF:DSP:SYNC:TOL <numeric value>

Rough Correlation Sync Domain
Selects the correction method used for the rough estimation during signal synchroniza-
tion.

Signal synchronization is a 2-step algorithm. The first step is a rough estimation on
only a few parameters. The "Rough Correlation Sync Domain" applies to that step. You
can select either "Magnitude" or "IQ" domain.

The second step of the algorithm is a fine estimation that includes all parameters to
estimate.
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Note: In case of signals that contain AM components only, you have to run the rough
estimation on the "Magnitude" of the signal to get stable results. This is because in
case of AM signals, the quadrature part of the signal is close to 0.

Remote command:
CONF:DSP:SYNC:DOM IQ | MAG
Error Compensation

Contains ways to compensate for errors during signal processing.

E 3.1. Error compensabion

a] Compenzate 10 Imbalance Yes
b] Compenzate 10 Offzet Yes
c| Compenzate frequency error Yes
d] Compenzate timing offset Yes
e| Compenszate amplitude draop Yes
Compensate <DSP Parameter>...........ccccviiiiiiiiiiiiic e 98

Compensate <DSP Parameter>
Turns error compensation for one of the DSP parameters from the measurement signal
on and off.

You can compensate the following DSP parameters:

I/Q Imbalance
1/Q Offset
Frequency Error
Timing Offset
Amplitude Droop

All parameters are estimated during the signal synchronization. Turn off the compensa-
tion for each parameter individually, so this error in the measurement signal will no be
corrected.

Remote command:

I/Q imbalance: CONF:DSP:SYNC:COMP:IQIM ON | OFF
I/Q offset: CONF:DSP:SYNC:COMP:IQOF ON | OFF
Frequency error: CONF: DSP: SYNC:COMP:FREQ ON | OFF
Timing offset: CONF:DSP:SYNC:COMP:TIME ON | OFF
Amplitude droop: CONF:DSP:SYNC:COMP:DROOP ON | OFF
Gain: CONF:DSP:SYNC:COMP:GAIN ON | OFF

Generic Parameter Calculation

Contains generic DSP characteristics.

E 4. Generic parameter calculation
a] Monlinear estimation order 7

Nonlinear EStiMation OrAer........c.u ettt et e e e e e e e e e e ean e 99
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Nonlinear Estimation Order
Defines the supposed nonlinear order of the DUT used to estimate the nonlinear
parameters.

The IP3 or IP5, for example, are derived from parameters of a nonlinear equation. The
equation that is used to this end has a specific order that can not be estimated.

The nonlinear estimation order sets the order you need to calculate the equation.

If the order is set too high, too much energy may be spread to high-order terms, lead-
ing to wrong measurement results in lower orders and thus errors in the calculation of
genereic parameters like the IP3.

Remote command:
CONF:DSP:GEN:NLORD <numeric value>

Channel Estimation

Defines the channel estimation characteristics.

The channel estimation process calculates the amplitude and phase response of the
DUT. It also controls that spectral components that do not have enough power do not
contribute on the impulse response calculation.

B 5. Channel estimation

a) Impulse response taps 1024

b) Impulze responze overlap FL
IMPUISE RESPONSE TaAPS...ccii i i i et e e e e e e e e e e e e e e e e e e e e e ae e e e ana s 99
Impulse ResSponse OVEMAP..........uuiiiiiiiiiiiei e 99

Impulse Response Taps
Defines the number of taps R&S FS-K130PC uses to calculate the impulse response.

The number is the sampling point count for calculating the impulse response from the
reference and measurement data.

Remote command:
CONF:DSP:CEST:TAPS <numeric value>

Impulse Response Overlap
Defines the overlap ratio for the impulse response calculation.

The R&S FS-K130PC calculates the impulse response via time-domain to frequency-
domain conversion using FFT. The FFT width is defined with the impulse response
taps. If the signal is longer than the number of taps (typical measurement case), the
signal processing steps over the signal in a step size defined by the impulse response
overlap.
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Example:

The number of impulse response taps is 1024, the impulse response overlap is 50 %
and the number of reference and measurement samples is 4096. The FFTs are calcu-
lated with a length of 1024, and the start points of the individual FFTs are 0, 512, 1024,
1536, 2048, 2560, 3072 and 3584, relative to the 1st measurement sample.

Remote command:
CONF:DSP:CEST:0OVER <numeric value>
System Modeling (General)

Defines general charcateristics of the signal model.

E 6. System modelling

a) Modelling range M zamples around peak
b) Range size 403E Samples
) Pulze detection limit 5dB

d] Masimum Model EVM degradation 2de
&) Maximum DPD EVk degradation 2dB

f] Upzampling order 2

gl Quantization points 0

h) Curve inversion segments 1000

i] Estimate 10 imbalance Yes

il Dualk-tone filtering Mo
MOAEING RANGE....coi ittt s e e e saneeeeeas 100
RENGE SIZE...ceiiieee e s e 100
PUISE DeteCtion LiMit....c.. et e e et e e e e e e e e e e e e e e nanans 100
Maximum Model EVM and DPD Degradation...........ccccceeeeereeeiisiicciiiinieeeeee e e 101
(0] 012> 00T o] Te J @ o [T PP 101
QUANTIZATION POINTS....eeeeeeeeee e e e e e e e e e e e e e e e e e e e ee e e e e ee e e e aas 101
CUrve INVErsion SEOMENTS.....ccciiiiiiiiiiiiieee ettt e e e e e s srreeeeeaans 101
Estimate [/Q IMDalanCe...........o et 101
DUal-TONE FiltriNG. ... it 102

Modeling Range
Selects the range of the signal to perform the modeling and DPD calculation on.

Selecting a range is useful, for example if the complete signal is very long and needs a
long time to process. Usually, a small number of samples around the peak is enough
for correct model calculation.

Remote command:
CONF:DSP:MOD:RANG FULL | PEAK

Range Size
Defines the size of the modeling range if the model is applied to a particular range of
the model only.

Remote command:
CONF:DSP:MOD:SIZE <numeric value>

Pulse Detection Limit
Defines the level threshold for pulse detection.
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If you have turned the detection of pulses in the reference signal on, the "Pulse Detec-

tion Limit" defines the minimum distance between the On and Off regions of supposed

pulses. A signal is detected as a pulse if the distance between an On and an Off region
is greater than the "Pulse Detection Limit".

Remote command:
CONF:DSP:MOD:PDET <numeric value>

Maximum Model EVM and DPD Degradation

Defines the maximum distance between any given EVM or DPD that has been calcula-
ted for a set of models and the lowest EVM that has been measured in the set of mod-
els.

If the distance to the lowest EVM or DPD is greater than the maximum degradation for
any model, the model is ignored in the measurement. Instead, the software uses the
model

® whose EVM or DPD is within the degradation you have defined
and
® whose calculation complexity is lowest.

Remote command:
CONF:DSP:MOD:EVM <numeric value>

Upsampling Order
Defines an increase in the number of samples of the reference and the measurement
signal.

A higher number of samples results in a higher density of samples over the amplitude
range. A higher number of samples can also stabilize the spline approximation.

Remote command:
CONF:DSP:MOD:UPSAM <numeric value>

Quantization Points
Defines the number of points that AM/AM and AM/PM curves are reduced to to lower
the complexity of computing.

The curves might consist of a large number of measurement points. To reduce the
complexity and thus the time to compute those curves, you can quantize (merge) sev-
eral measurement points into one. Quantizing is available for memory-free models.

Remote command:
CONF:DSP:MOD:QPOIN <numeric value>

Curve Inversion Segments
Defines the number of sampling points for AM/AM and AM/PM curves before calcula-
tion of the inverse curve.

The software inverses the curve based on a look-up algorithm for a sampled version of
the measurement curve and the number of segments you have defined..

Remote command:
CONF:DSP:MOD: INVSEG <numeric value>

Estimate 1/Q Imbalance
Turns estimation of the I/Q imbalance on and off.

HE
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Turning off the estimation of the 1/Q imbalance can be useful in situations when the 1/Q
balance can not be calculated for technical reasons. This can happen, for example, if
the signal has no Q component (like dual tone signals etc.).

Remote command:
CONF:DSP:MOD:ESTIM ON | OFF

Dual-Tone Filtering
Turns dual-tone filtering to reduce noise on and off.

If on, the software only uses the dual tone and harmonic frequency bins for further cal-
culation.

Remote command:
CONF:DSP:MOD:DTFIL ON | OFF
4.4.8 System Modeling (Polynomial)

Defines the characteristics of polynomial models.

E 6.1. 5ystem modelling - Polynomia

a) Modelling configuration Click to edit Model
b) DPD configuration Click to edit DPD
Modeling Configuration / DPD Configuration............cccceeveeeiieiiccciiiieeeee e 102

Modeling Configuration / DPD Configuration
Opens a dialog box to configure enhanced memory-free polynomial models.

The dialog box contains fields to define the order characteristics and the type of curves
to be calculated.

—Madeling

@ h @1 deqgree  Max degres 3
v Complex | 118 g
v &, full deqree | 1 I 3
[V &M, odd degres || | 1 g
[~ AM, even degree I 0 I ]
vV PM, full degree I 0 I 3
[ PM, odd degree I 1 I q
v 0 a
[V PM, even degleeJ J I y

=

@del orders for &M in combination with PM ——

@& PM. then &M
" Both combinations

&M, then PM

M >y

Reset | Ok Cancel

1 = Curve type to be calculated
2 = Minimum and maximum order of the model
3 = Order of calculation

Selecting the curves to be calculated
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Generally, you can select the curves that should be calculated by putting a checkmark
in front of the modeling type.

® Complex Modeling
Calculates the model's complex gain curve.
® AM Modeling
Calculates the model's AM/AM curves and DPD estimation.
® PM Modeling
Calculates the model's AM/AM curves, DPD estimation and AM/PM curves.

In addition to the type of curve you can also select if the full order of the model is calcu-
lated or odd or even factors only.

For AM/AM calculations, even exponents (x?, x*,...) cause spectral components that
are the same as integer multipliers of the signal's center frequency. For example, if the
center frequency is 1 GHz, the variable x?> would cause intermodulation at 2 GHz, x*
would cause intermodulation at 3 GHz and so on. Because of the limited bandwidth of
the analyzer, these signals cannot be measured. Thus, the calculation of the even
exponents is not required. In addition, leaving out even exponents also results in more
accurate modeling.

Selecting the degree of the polynomial

The minimum and maximum degree of the model define the degree, complexity and
number of terms in the polynomial model. In general, a polynomial of the Nt degree
looks like this.

y =ag+ax +ax%, + ... +apM
The degree of the model is defined by N (as an index or exponent).

Note: The nonlinear effects consume an additional bandwidth proportional to 2 times
the number of odd factors in the polynom, excluding the linear one.

Example:

If the signal bandwidth is 1 MHz and the highest degree is 5, the bandwidth of the
resulting signal is increased by 2 times 2 (because there are the variables x; and xs)
times 1 MHz which are 4 MHz and leading to a total signal bandwidth of 5 MHz. The
configured recording bandwidth must be at least 5 MHz to record all nonlinear effects
generated by the DUT.

Selecting the order of model calculation

In case you want to calculate the AM/AM curve and the AM/PM curve, you can select
the order in which the curves a re calculated.

°* AM, then PM
Calculates the curves based on the amplitude of the distorted version of the refer-
ence signal.

°® PM, then AM
Calculates the curves based on the amplitude of the reference signal.

If both options are selected, the software bases its calculations on both the distorted
and undistorted reference signal.
The "Reset" button restores the default configuration in the dialog box.

Remote command:
see chapter 4.4.12, "Appendix: Remote Commands to Configure Polynomial Models",
on page 105
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System Modeling (Spline)

Defines the characteristics of a Spline model.

E 6.2. System modelling - Spline

a) Spline segments 10

b) Stepz per zpline 5

c| Equal step quantizer Yes
ST o] LIRS 1T [ 4= ) 7 104
StEPS PeI SPIINE..cciiie e e e e e e 104
Equal SteP QUANTIZET.....coii i e e eanaee e s 104

Spline Segments
Defines the number of segments in the amplitude range used in the spline calculation.

Remote command:
CONF:DSP:MOD:SPL:SEG <numeric value>

Steps Per Spline
Defines the number of steps in each spline segment.

Remote command:
CONF:DSP:MOD:SPL:STEP <numeric value>

Equal Step Quantizer
Turns an equal step quantizer to automatically adjust the spline segment boundaries
on and off.

An automatic adjustment of the segment boundaries results in a better interpolation
performance or reduces the number of used coefficients and segments without losing
interpolation performance.

If the Equal Step Quantizer is on, the spline segments boundaries are distributed
equally over the amplitude range.

Remote command:
CONF:DSP:MOD:SPL:EDIST ON | OFF

System Modeling (Memory Polynomial)

Defines the characteristics of a polynomial model that takes account of memory
effects.

E 6.3. System modelling - Memory Polpnomial
a) Configuration Click to edit ...

107014 {[o U] = 11[o] o U P UPPPIPPRR 104

Configuration
Opens a dialog box to configure the memory polynomial model.
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Madeling DFD calculation
biry LN bin LN

Polynomial degree I 1 I 3 Polynomial degree I 1 I 3
Tap count I 1 I 9 Tap count I 1 I 3

¥ Use only odd polpnomial degrees [ Use only odd polpnomial degrees

Rezet | oK. | Cancel |

System Modeling (Volterra)

Defines the characteristics of a Volterra model.

E 6.4. 5ystem modelling - Yolterra
a) Yoltera structure 7-0-5-0-3-0-1

VOIEITA SEIUCLUIE.. ... ettt et e e et e e e e e e e et eeen e e e e e enaaas 105

Volterra Structure
Opens a dialog box to define the order and memory depth of the model.

Configure the volterra model according to the needs required by the DUT characteris-
tics. The dialog box shows the basic layout of the Volterra kernel. For each polynomial
order (or power), you can set the memory depth. Polynomial orders are represented by
the position of the number within the configured number sequence. The memory depth
is represented by the number at this position. You can select 0 (meaning “do not take
this order into account) or any even number (as the model is symmetric in time delay).

Remote command:

CONF:DSP:VOLT:STRU <numeric values>, forexample: 1-0-1-0-1-0-1-0-1
FETCH:MOD:VOLT : DUT

FETCH:MOD:VOLT : DPD

Appendix: Remote Commands to Configure Polynomial Models

Polynomial modeling configuration

Complex (state): CONF:DSP: POLY:MOD:COMP: STAT ON | OFF

Complex min degree: CONF : DSP: POLY :MOD:COMP:MIN <numeric value>
Complex max degree: CONF : DSP: POLY :MOD: COMP:MAX <numeric value>
AM full degree (state): CONF:DSP: POLY :MOD:AM:FULL:STAT ON | OFF

AM full degree min: CONF:DSP:POLY :MOD:AM: FULL:MIN <numeric value>
AM full degree max: CONF:DSP:POLY :MOD:AM: FULL:MAX <numeric value>
AM odd degree (state): CONF:DSP: POLY:MOD:AM:0ODD: STAT ON | OFF

AM odd degree min: CONF:DSP:POLY:MOD:AM:0ODD:MIN <numeric value>
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AM odd degree max: CONF:DSP:POLY :MOD:AM:0DD:MAX <numeric value>
AM even degree (state): CONF:DSP:POLY:MOD:AM:EVEN: STAT ON | OFF

AM even degree min: CONF:DSP: POLY :MOD:AM:EVEN:MIN <numeric value>
AM even degree max: CONF:DSP:POLY:MOD:AM:EVEN:MAX <numeric value>
PM full degree (state): CONF:DSP:POLY :MOD:PM: FULL:STAT ON | OFF

PM full degree min: CONF:DSP: POLY :MOD: PM: FULL:MIN <numeric value>
PM full degree max: CONF:DSP:POLY :MOD: PM: FULL:MAX <numeric value>
PM odd degree (state): CONF:DSP:POLY:MOD:PM:0ODD: STAT ON | OFF

PM odd degree min: CONF: DSP: POLY :MOD: PM:ODD:MIN <numeric value>
PM odd degree max: CONF:DSP: POLY :MOD: PM:ODD:MAX <numeric value>
PM even degree (state): CONF:DSP:POLY :MOD:PM:EVEN:STAT ON | OFF

PM even degree min: CONF: DSP: POLY :MOD: PM:EVEN:MIN <numeric value>
PM even degree max: CONF: DSP: POLY :MOD: PM: EVEN:MAX <numeric value>

Order: CONF:DSP: POLY:MOD:ORDER <numeric value>

Polynomial DPD configuration

Complex (state): CONF:DSP:POLY : DPD:COMP: STAT ON | OFF

Complex min degree: CONF : DSP: POLY :DPD:COMP:MIN <numeric value>
Complex max degree; CONF : DSP: POLY : DPD: COMP:MAX <numeric value>
AM full degree (state): CONF:DSP: POLY:DPD:AM:FULL:STAT ON | OFF

AM full degree min: CONF:DSP: POLY :DPD:AM: FULL:MIN <numeric value>
AM full degree max: CONF :DSP:POLY:DPD:AM: FULL:MAX <numeric value>
AM odd degree (state): CONF:DSP: POLY:DPD:AM:0DD: STAT ON | OFF

AM odd degree min: CONF:DSP: POLY:DPD:AM:0ODD:MIN <numeric value>
AM odd degree max: CONF:DSP: POLY:DPD:AM:0DD:MAX <numeric value>
AM even degree (state): CONF:DSP: POLY:DPD:AM: EVEN:STAT ON | OFF

AM even degree min: CONF:DSP:POLY :DPD:AM:EVEN:MIN <numeric value>
AM even degree max: CONF:DSP:POLY:DPD:AM:EVEN:MAX <numeric value>
PM full degree (state): CONF:DSP:POLY:DPD:PM:FULL:STAT ON | OFF

PM full degree min: CONF:DSP: POLY:DPD: PM: FULL:MIN <numeric value>
PM full degree max: CONF:DSP:POLY:DPD: PM: FULL:MAX <numeric value>
PM odd degree (state): CONF:DSP: POLY:DPD:PM:0ODD: STAT ON | OFF

PM odd degree min: CONF: DSP: POLY : DPD: PM: ODD:MIN <numeric value>
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PM odd degree max: CONF:DSP: POLY:DPD:PM:ODD:MAX <numeric value>
PM even degree (state): CONF:DSP: POLY:DPD: PM:EVEN: STAT ON | OFF

PM even degree min: CONF: DSP: POLY : DPD: PM: EVEN:MIN <numeric value>
PM even degree max: CONF: DSP: POLY : DPD: PM: EVEN:MAX <numeric value>

Order: CONF:DSP:POLY:DPD:ORDER <numeric value>

Specifying the File Type

The R&S FS-K130PC allows you to use several file formats for both import and export,
e.g. files that contain the reference signal characteristics or files that contain the char-
acteristics of the measurement signal.

» In the File Type field, click the .| button.
The "Data File Format Definition" dialog box opens.
In the "Data File Format Definition" dialog box you can specify several characteris-
tics of the file you want to use for import or export. You can define characteristics
for the "I/Q Generator" and the "I/Q Recorder" separately.

Parameter groups

Except for the "Basic Settings", the software expands the parameter groups only if they
are relevant for the file type you have selected.

4.51

For more information see

® "|/Q Reference Signal Type" on page 61
® "Measurement Data Source" on page 81

®  BasiC SetliNgs. ... 107
e Binary Format SpecifiCation............cooiiiiiiiiiiiii e 108
o ASCII Format SpecCifiCation..........coiiiiiiiiiiii e 110
e Matlab Format SpecifiCation.........ccceeiiiiiccciieie e 112
®  SPECITIC VAIUES...ciiii i e ettt e e e e e e e e s e s 113

Basic Settings

Contains general file characteristics.

E 1. Basic settings

a File type Binary, 1 file

b) Data file name

¢ Secondary data fil name --- [single-file mode]
[ SR Y o1 TP PP P PRSP 108
Data File NAME......ueiiieiieii e e e e e e e e e e ss st ee e e e e e e e e e e e s asannnrnnes 108
Secondary Data File Name.........uuiiiiiiiiiiiicccceeee et e e 108
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File Type
Basic format that is used to read or save data from or to a file.

R&S FS-K130PC supports the following file types:

® Binary

One file or two files for | and Q or a separate file for | and Q.
e ASCI

One file or two files for | and Q or separate file for | and Q.
® Matlab

all Matlab versions. You can specify the signal name you want to load.
* QW file
Format of various analyzer applications, e.g. WLAN or WiMAX analysis software.
® IBN file
Format of WinlQSIM software. Only the uncrypted version is supported.
e WV file
Format for signal generators. Only the uncrypted format is supported.
e Data exported with R&S FSx
Data that you get, e.g. with the R&SR&S FS-K130PCFS-K70 VSA application.
® Data exported with R&S FSx in SIM format
The SIM format is a special format. Use it only on special advice from Rohde &
Schwarz.

For more information see
® chapter 4.5.2, "Binary Format Specification", on page 108

e chapter 4.5.3, "ASCII Format Specification", on page 110
® chapter 4.5.3, "ASCII Format Specification", on page 110

Remote command:

I/Q Generator: CONF: IQGEN:FILE: TYPE <TYPE>

I/Q Recorder: CONF:IQSINK:FILE:TYPE <TYPE>

<TYPE>: BIN1 | BIN2 | ASC1 | ASC2 | MAT | M | IQW | IBN | WV | FSX | SIM | DSUIT

Data File Name
Opens a dialog box to select a file.

Remote command:
I/Q Generator: CONF: IQGEN: FILE:NAME 'string'
I/Q Recorder: CONF: IQSINK: FILE:NAME 'string'

Secondary Data File Name
Opens a dialog box to select a second file.

Defining a second file is necessary only if the selected file format is defined in two files.

Remote command:
I/Q Generator: CONF: IQGEN: FILE:NAME2 'string'
I/Q Recorder: CONF: IQSINK: FILE:NAME2 'string'

Binary Format Specification

Defines the characteristics for files with binary contents.
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E 2. Binary format specification

a) D ata format 32-bit floating point

b Data arder 131010

) Byte order LSE first [Intel/Little-E ndian)

d| Fiked-paint zcaling 1

&) Fixed-point offzet 0

f] Resulting walus range - [flaating poirt format]
D= = T o] o 0 = PSSR 109
= = T O o =Y USRS 109
BYLE OFAEN ...ttt e e et e e e e e e e e e e e e e aabar e e e e e aeaaaeeeeaaannns 110
Fixed POiNt SCaAlING....cccii it 110
Fixed PoOiNt OffSet......co et e e e 110
Resulting Value Range..........cooiiiiiiiiii ettt 110

Data Format
Sets the precision or value range of the binary data in the file.

The R&S FS-K130PC supports:

Fixed point, 8 Bit unsigned (0...255)

Fixed point, 16 Bit signed (-32768...32767)

Fixed point, 32 Bit signed (-2147483648 ... 2147483647)

Fixed point, 64 Bit signed (-9223372036854775808 ... 9223372036854775807)
Fixed point, 16 Bit unsigned (0 ... 65535)

Fixed point, 32 Bit unsigned (0 ... 4294967295)

Fixed point, 64 Bit unsigned (0 ... 18446744073709551615)

Floating point, 32 Bit (+ 3.4028235E+38 ... + 1.401298E-45)

Floating point, 64 Bit (£ 1.79769313486231570E+308 ... £
4.94065645841246544E-324)

Remote command:

I/Q Generator: CONF: IQGEN:FILE:BIN:FORM UINT8 | INT16 | INT32 |
INT64 | UINT16 | UINT32 | UINT64 | FLOAT32 | FLOATG64

I/Q Recorder: CONF:IQSINK:FILE:BIN:FORM UINT8 | INT16 | INT32 |
INT64 | UINT16 | UINT32 | UINT64 | FLOAT32 | FLOATG64

Data Order
Defines the order of the data in the file.

The data order is relevant only if you have selected the binary file format that includes
both | and Q data in one file.

The R&S FS-K130PC supports:

°* lQlQ..lQ
Alternating | and Q samples, beginning with an | sample.
e QlQl..qQl
Alternating | and Q samples, beginning with a Q sample.
° J..lQ...QQ
Combined | and Q samples. First all | samples in a block then all Q samples.
e Qa..aQillL.l

Combined | and Q samples. First all Q samples in a block then all | samples.

Remote command:
I/Q Generator: CONF: IQGEN:FILE:BIN:DORD IQIQ | QIQI | IIQQ | QQII
I/Q Recorder: CONF: IQSINK:FILE:BIN:DORD IQIQ | QIQI | IIQQ | QQII
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Byte Order
Defines whether MSB or LSB comes first within the bytes of a single value.

The R&S FS-K130PC supports:

® LSB first (Intel/Little-Endian)
MSB is the most left value.

® MSB first (Motorola/Big-Endian)
LSB is the most right value.

The resulting floating-point value is (Fixed Point - Offset) / Scaling
The resulting fixed-point value is (Floating Point * Scaling) + Offset

Remote command:
I/Q Generator: CONF: IQGEN:FILE:BIN:BORD LSB | MSB
I/Q Recorder: CONF: IQSINK:FILE:BIN:BORD LSB | MSB

Fixed Point Scaling
Sets a multiplier for fixed-point values in order to convert them to, e.g., Volt values with
a fixed resolution.

The value is multiplied to all fixed-point values read in order to generate floating-point
values.

The resulting floating-point value is (Fixed Point - Offset) / Scaling
The resulting fixed-point value is (Floating Point * Scaling) + Offset

Remote command:
I/Q Generator: CONF: IQGEN: FILE:BIN:FSCAL <numeric value>
I/Q Recorder: CONF: IQSINK:FILE:BIN:FSCAL <numeric value>

Fixed Point Offset
Sets an offset for fixed-point values in order to convert them to e.g. Volt values with a
fixed resolution.

The value is added to all fixed-point values read in order to generate floating-point val-
ues.

Remote command:
I/Q Generator: CONF: IQGEN: FILE:BIN:FOFFS <numeric value>
I/Q Recorder: CONF: IQSINK:FILE:BIN:FOFFS <numeric value>

Resulting Value Range
Shows the range of possible values based on the "Data Format", the "Fixed Point Scal-
ing" and "Offset".

Remote command:
I/Q Generator (query only): CONF: IQGEN: FILE : BIN: RANGE?
I/Q Recorder (query only): CONF:IQSINK: FILE:BIN:RANGE?

ASCII Format Specification

Defines characteristics for files whose contents are in ASCII format.
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E 3. ASCI format zpecification
a) Main data direction Sample index in row direction (left - right]
b) 10 data arder Block, O beside |
o) Tst value iz |
d] Sample separatar :
&) Row separator <CR-LF>
f] Decimal separatar

Click on the "Show Example" button to preview an example of the orientation and used
separator characters of the data.

Main Data DIr€CHON.......oi it 111
@ T = T O o [ SRR 111
S Y Z= 10T £ TR 112
S T= 0] o] (SIS T=T o =1 = | (o ) SRR 112
ROW SEPAIatOr.......eeeiiii e e 112
[ Tot g b= IR T=T o = = | (o ) USSR 112

Main Data Direction
Defines the orientation of the data (row or column).

The R&S FS-K130PC supports:

® Sample index in row direction (left - right)
Inserts row(s) when adding additional 1/Q samples.

® Sample index in column direction (top - bottom)
Inserts column(s) when adding additional 1/Q samples.

Remote command:
I/Q Generator: CONF: IQGEN:FILE:ASCII:DIR LEFTRIGHT | TOPBOTTOM
I/Q Recorder: CONF: IQSINK:FILE:ASCII:DIR LEFTRIGHT | TOPBOTTOM

I/Q Data Order
Defines the order of the data within the rows or columns.

The R&S FS-K130PC supports:

® Interleaved
Alternating | and Q; only one row present.
® Block, Q after |
Combined | and Q samples; only one row present.
® Block, Q beside |
Combined | and Q samples; | samples are in a different row or column than Q sam-
ples, depending on the data orientation.

For more information see
® "Main Data Direction" on page 111

Remote command:
I/Q Generator: CONF: IQGEN: FILE:ASCII:IQORD ILEAV | QAFTI | QBESI
I/Q Recorder: CONF: IQSINK:FILE:ASCII:IQORD ILEAV | QAFTI | QBESI
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1st Value Is
Defines whether the file begins with an | or a Q sample.

Remote command:
I/Q Generator: CONF: IQGEN:FILE:ASCII:FIRST I | Q
I/Q Recorder: CONF: IQSINK:FILE:ASCII:FIRST I | Q

Sample Separator
Defines the character or character combination that separates samples.

Remote command:

I/Q Generator: CONF: IQGEN:FILE:ASCII:SEP:SAMP DOT | COMMA | COLON |
SEMICOL | SPACE | TAB | CR | LF | CRLF | REGDEC | REGGRP

I/Q Recorder: CONF: IQSINK:FILE:ASCII:SEP:SAMP DOT | COMMA | COLON |
SEMICOL | SPACE | TAB | CR | LF | CRLF | REGDEC | REGGRP

Row Separator
Defines the character or character combination that separates rows.

Separated rows are the equvalent to lines in a text file.

Remote command:

I/Q Generator: CONF: IQGEN: FILE:ASCII:SEP:ROW DOT | COMMA | COLON |
SEMICOL | SPACE | TAB | CR | LF | CRLF | REGDEC | REGGRP

I/Q Recorder: CONF: IQSINK:FILE:ASCII:SEP:ROW DOT | COMMA | COLON |
SEMICOL | SPACE | TAB | CR | LF | CRLF | REGDEC | REGGRP

Decimal Separator
Defines the character that separates the integral and fractional part of each | and Q
sample.

Remote command:

I/Q Generator: CONF: IQGEN:FILE:ASCII:SEP:DEC DOT | COMMA | COLON |
SEMICOL | SPACE | TAB | CR | LF | CRLF | REGDEC | REGGRP

I/Q Recorder: CONF: IQSINK:FILE:ASCII:SEP:DEC DOT | COMMA | COLON |
SEMICOL | SPACE | TAB | CR | LF | CRLF | REGDEC | REGGRP

4.5.4 Matlab Format Specification

Defines the characteristics for files whose contents are in matlab format.

E 4. Matlab format specification
a| Signal name Signal
b) td atlab format Drefault format
c| Main data direction [M format only]  Sample index it row direction (left - right]

ST 1o [ T= 1 N F= 0 = U SUURRU PN 112
1Y F= T4 F=T o o T 1 4 = 113
Matlab Data Dir€CHON. ... .cceeii ittt e e e e e e e e s et e e e s e e eaanaeees 113

Signal Name
Sets the name of the variable to store or read from if you use a Matlab file.
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If you save a file, the variable within this file gets the specified signal name. This fea-
ture can be useful if you want to load reference and measurement files and already
want to distinguish both files while loading them, for example.

If you load a file, the loading function queries the variable with this name. It is possible
to store multiple I/Q vectors (e.g. reference and measurement signal) in one file and
specify the name of the signal to load here.

If the name was not found within the file and there is only one vector, this vector will be
loaded. If there is more than one value, an error will be generated.

Remote command:
I/Q Generator: CONF: IQGEN: FILE:MLAB:NAME 'string'
I/Q Recorder: CONF: IQSINK: FILE :MLAB:NAME 'string'

Matlab Format
Sets the version for *.mat files when saving a signal in Matlab format.

As the Matlab format has changed in the past, special user-defined functions for read-
ing Matlab files may require older versions of the file format. If this is the case, you can
specify the version here. The parameter is analoguous to the parameter of the save
function of Matlab.

Remote command:

I/Q Generator: CONF: IQGEN: FILE:MLAB: FORM DEFAULT | V4 | V6 | V7 |
V7 3

I/Q Recorder: CONF: IQSINK:FILE:MLAB:FORM DEFAULT | V4 | V6 | V7 |
v7 3

Matlab Data Direction
Defines the orientation of the data (row or column).

For more information see "Main Data Direction” on page 111.

Remote command:
I/Q Generator: CONF: IQGEN: FILE:MLAB:DIR LEFTRIGHT | TOPBOTTOM
I/Q Recorder: CONF:IQSINK:FILE:MLAB:DIR LEFTRIGHT | TOPBOTTOM

4.5.5 Specific Values

Contains specific characteristics for measurements from a file.

E 5. Specific values

a) lgnore first 0 Samples

b] Fead anly -1 Samples

c] Remove DC Mo

d] Signal name Measurement signal [MEAS]
T o) L ] R 114
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REMOVE DIC...eeie ettt et e et e e s e bt e e e s ab e e e e e nnree s 114
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Ignore First
Ignores the first N samples when reading data from a file.

Remote command:
I/Q Generator: CONF: IQGEN:FILE:SPEC:IGNO <numeric value>
I/Q Recorder: CONF:IQSINK:FILE:SPEC:IGNO <numeric value>

Read Only
Read only N samples when reading data from a file.

To read all samples, enter -1.

Remote command:
I/Q Generator: CONF: IQGEN:FILE:SPEC:READ <numeric value>
I/Q Recorder: CONF:IQSINK:FILE:SPEC:READ <numeric value>

Remove DC
Remove the DC component from the read I/Q data by calculating the mean | and Q
value and removing the complex offset.

Remote command:
I/Q Generator: CONF: IQGEN:FILE:SPEC:REMDC ON | OFF
I/Q Recorder: CONF: IQSINK:FILE:SPEC:REMDC ON | OFF

Signal Name
Name of the signal when reading data exported from R&S FSV-K70.

Remote command:
I/Q Generator: CONF: IQGEN:FILE:SPEC:NAME REF | MEAS
I/Q Recorder: CONF: IQSINK:FILE:SPEC:NAME REF | MEAS
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5 Analyzing Measurement Results

5.1

The R&S FS-K130PC provides several functions for a more detailed analysis and eval-
uation of the measurement results.

The necessary functionality is either part of the toolbar of the result display or the cor-
responding context menu.

e Selecting the Evaluation Method............ccciiiiiiiiiiii e 115
e Configuring Measurement RESUILS..........cooiiiiiiiiiii e 116
LIS Tor= [T g To I (g T S 122
o  Handling Trace Data.........occuueiiiiiiiiei e 122
®  USING the MarKer.... ..o e e e 123

Selecting the Evaluation Method

The evaluation method selects the way measurement results are displayed. The type
or aspect of the results stay the same. Only the way R&S FS-K130PC presents the
results changes.

P Select the evaluation method from the | hspecrin -] dropdown menu.
This chapter contains all evaluation methods that the R&S FS-K130PC provides.

Standard
The standard or most typical evaluation method for every result display.

This evaluation method is available for every result display.

® For the Power result display it shows the power level (y-axis) over time (x-axis). By
default, the unit for the power is dBm.

® For the Gain result display it shows the gain in % (y-axis) for every measured
power level (x-axis).

® For the Constellation result display, it shows the constellation of the | and Q
branches of the signal in a diagram. The unit is Volt by default.

® For the AM/AM result display, the standard evaluation method shows the signal's
power level at the input of the DUT against the power level at the output of the
DUT. The default unit for both axis is dBm.

® For the AM/PM result display, it shows the phase difference in degrees (y-axis) for
every measured power level (x-axis).

® Forthe | and Q result display, it shows the power over time for either the | branch
of the signal or the Q branch of the signal. The branch currently shown depends on
the selected trace. The unit is Volt by default.

® For the EVM result, it shows the Error Vector Magnitude (y-axis) over time (x-axis).
The default unit of the EVM is %.

® For the Channel result, it shows the power level (y-axis) of the channel over time.

The number of data R&S FS-K130PC returns depends on the number of samples. The
number of samples you have currently set is displayed in the diagram header.

You can change the unit for all result displays in the Configuration Dialog.
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Spectrum
This evaluation method shows the frequency spectrum of the signal. The type of dis-
play of the spectrum is adapted to the characteristics of the result display.

Histogram
The histogram is a tool that shows the statistical frequencies of the measured values,
e.g. the statistical frequency of measured power levels.

The complete range of measured values is split into a certain number of bins, with
each bin representing a particular interval of the whole value range. Each value that
has been measured is put into the corresponding interval or bin and then plotted in a
diagram. The R&S FS-K130PC then connects the coordinates that the histogram
defines. The result is a line chart.

The histogram itself is the basis for the CCDF.

To evaluate the histogram, the Y axis values are taken (without taking the X axis val-
ues into account). Then, the range between the minimum and maximum Y axis value is
separated in a certain amount of divisions (the so called "bins"), and each Y axis value
is put into the corresponding bin. The CCDF is then the number of values within one
bin, relative to the total amount ov Y axis values.

For more information

CCDF

The Complentary Cumulative Distribution Function (CCDF) is a tool to describe the
probability distribution of a specific variable, in case of the R&S FS-K130PC the y-axis
values. The result is a measure on the propability of the variable being greater than a
certain value.

The CCDF (Complementary Cumulative Distribution Function) can be seen as an inte-
grated histogram.

The CCDF curve starts at (min(Y),1) (as all y-axis values are greater compared to the
minimum one), falls monotonic (as the y-axis values appear sorted) and ends in
(max(Y),1/number of y-axis values), as there can only be one maximum value.

Configuring Measurement Results

The "Configuration” dialog box contains functionality to customize the way the software
displays measurement results.

Automatic parameter calculation

Some parameters support automatic calculation of its ideal values ("auto"). For these
parameters, the automatic calculation is also the default value.

To select automatic calculation of ideal values, clear the value in the corresponding
field and press "Enter".
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Generic Configuration

The "Generic Configuration" contains settings that define characteristics for all mea-
surement results and evaluation methods.

= 1. Generic configuration

a] Lewvel unit Yolt

b] Relative unit dB

c] Gain nomalization e

d) Ak /PM reference axiz Reference signal

e] Agilent 89604 auto-zcaling Mo

Level Unit
Select the unit of all axes related to an absolute level.

Changing the unit affects result displays with absolute scaling.

Remote command:
not supported

Relative Unit
Select the unit of all axes related to a relative level.

Changing the unit affects result displays with relative scaling.

Remote command:
not supported

Gain Normalization
Switches the correction of a linear gain factor between measurement and reference
dependent signals on and off.

Typically, the measurement signal (and derived ones like the model) have a higher
amplitude compared to the reference signal. Thus, comparing both signals optical is
not easy. To enable a better comparison, you can switch on the gain normalization to
remove this gain before displaying the curves.

Remote command:
not supported

AM/PM Reference Axis
Selects whether the x-axis of the AM/PM curve is the level of the reference or the level
of the measurement signal.

Remote command:
not supported

Agilent 89604 Auto-Scaling
Turns automatic scaling of the x-axis according to Agilent 89604 on and off.

If on, the x-axis simply covers the range from the first measured value to the last mea-
sured value, even if the numbers have decimal places, split up into 10 intervals. If you
turn it off, the software rounds the first and last value that has been measured to an
integer value and scales the x-axis accordingly.

Remote command:
not supported
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Signal Truncation

The "Signal Truncation" contains settings that define the area of the signal that is dis-
played.

= 2. Signal truncabon
&) Show wrap around only Falze
b 'wrap around size 20
c] Reduce Constellation to 0% 1 True

Show Wrap Around Only

Set this parameter to Yes, if you want to analyze the wrap-around section of the signal
in detail. R&S FS-K130PC then shows only the small part at the beginning and the end
of the signal. You can define the length with the "Wrap Around Size" parameter.

This is useful if you want to observe non-cyclic signals in the "Capture Buffer" result
display.

Available for the "Standard" evaluation method.

Remote command:
not supported

Wrap Around Size
Defines the number of samples to the left and to the right of the wrap-around that
R&S FS-K130PC shows.

Available for the "Standard" evaluation method.

Remote command:
not supported

Reduce Constellation to OV1
Turns reduction of the oversampling to 1 on and off.

You can use this feature if you are measuring a single carrier signal signal. When you
turn the feature on in this case, only the samples of the symbol are displayed in the
graphical result display. Samples within the transition period between symbols are not
displayed.

The resulting graph allows you to view symbols more easily, without running a "real"
digital modulation.

Available for the "Standard" evaluation method.

Remote command:
not supported
Axis Scaling

The "Axis Scaling" contains settings that define the scale of both diagram axes.

= 9. Axis scaling

al ¥ awiz min [auta)
b ¥ awiz max [auto]
c| v axiz min [auta)
d) Y awiz max [auto]
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X-Axis Minimum
Defines the minimum value of the x-axis.

You can define the minimum x-axis value manually or let the software automatically
calculate the ideal minimum value.

Remote command:
not supported

X-Axis Maximum
Defines the maximum value of the x-axis.

You can define the maximum x-axis value manually or let the software automatically
calculate the ideal maximum value.

Remote command:
not supported

Y-Axis Maximum
Defines the maximum value of the y-axis.

You can define the maximum y-axis value manually or let the software automatically
calculate the ideal maximum value.

Remote command:
not supported

Y-Axis Minimum
Defines the minimum value of the Y-axis.

You can define the minimum Y-axis value manually or let the software automatically
calculate the ideal minimum value.

Remote command:
not supported

Window Functions

The "Window Functions" contains settings that select the FFT window function charac-
teristics applied to the signal.
B 2. Window function

a) Window function Rectangle [no win
b Wwindow factor ns

Window Function
Selects the FFT window function.

Available for the "Spectrum" evaluation method.

Remote command:
not supported

Window Factor
Selects the window factor for variant filters.
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Available for the "Spectrum" evaluation method.

Remote command:
not supported

Detector

The "Detector" contains settings that define the way samples are processed.

= 3. Detector
a] Detector type Mone
b) Detector final points

Detector Type
Selects the detector.

If the number of samples taken during a measurement is higher than the number of
measurement points. Thus, it may become necessary to combine several samples.
The detector determines the way the software combines and displays the results.

® None
Displays all samples.
® Maximum
Displays the maximum value of a bin.

®  Minimum
Displays the minimum value of a bin.
® Average
Calculates and displays the average value of a bin.
® RMS
Calculates and displays the RMS power of a bin.
e Sample
Displays a random value of a bin.
® Median

Calculates and displays the median value of a bin.
Available for the "Spectrum" evaluation method.

Remote command:
not supported

Detector Final Points
Defines the number of measurement points the trace is made up out of.

Thus, if you are using a detector, the final points also define the number of samples
included in one measurement point.

Available for the "Spectrum" evaluation method.

Remote command:
not supported

Histogram Evaluation

The "Histogram Parameters" define the way the histogram is evaluated.
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= 2. Histogram parameters

a] Binz 0
b)Y awiz normalization Sum of all bins is -
c] ¥ awiz iz Abzolute level
o) Evval ity lirrit [auta]
&) Eval masimum limit [auta)
Bins

Defines the number of bins used in the histogram.

By default, the software automatically determines the number of bins and their width
(value ="0").

For numbers other than 0, the number of bins is adjusted accordingly. The width of a
depends on the range of the level range that has been measured.

Available for the "Histogram" evaluation method.

Remote command:
not supported

Y-Axis Normalization
Selects the method of normalization for the histogram.

® Count per bin (no normalization)

Shows the complete measurement data in the histogram.
® Sum of all bins is 100%
® Power density function (integration is 1)

Available for the "Histogram" evaluation method.

Remote command:
not supported

X-Axis Is
Selects the scale of the x-axis.
® Absolute level
Shows the distribution of absolute power levels that have been measured on the x-
axis.
® Relative to signal RMS
Shows the distribution of power levels relative to the RMS power of the signal.
Available for the "Histogram" and "CCDF" evaluation method.

Remote command:
not supported

Eval Min / Max Limit
Defines the scale of the horizontal histogram axis.

® (auto)

Scales the x-axis automatically according to the distribution of measured levels.
® <numeric value>

Defines the minimum and maximum values shown on the x-axis.

Available for the "Histogram" evaluation method.

Remote command:
not supported
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5.2.7

5.3

5.4

CCDF Evaluation

The "CCDF Parameters" define the way the CCDF is evaluated.

For more information see "X-Axis Is" on page 121.

Scaling the Axis

You can customize each of the result displays to make them look like you want.

By default, the R&S FS-K130PC shows a line trace. The software however does not
receive a line, but one point for each pixel on the horizontal axis. It then interpolates
those points to get a line trace. If you are more comfortable with the original results, i.e.
a dotted trace, you can switch between line trace and dotted trace with the == ("Show
Line") and * ("Show Dots") buttons. The R&S FS-K130PC adjusts the result display
accordingly.

You can also automatically adjust the vertical axis with the & ("Auto-Scale Always")
button. If active, the R&S FS-K130PC automatically adjusts the vertical after each
measurement in order for an optimal fit of the trace.

If you are displaying the measurement results in more than one result display, all result
displays are updated after each measurement. To compare two results visually, you
can freeze one result display with the v ("Freeze") button. The R&S FS-K130PC
freezes the result display in which the button is active, but still updates all other result
display. With the @ ("Update") button, you can update the result display any time, but
have to unfreeze it first.

Most of the result displays cover a large span. If you need to see a small area of the
trace in more detail, you can zoom in to that area. To do so, mark the area by keeping
the mouse button pressed and moving the cursor over the area you need to see in
more detail. You can zoom in as far as you want. The R&S FS-K130PC adjusts the
horizontal and vertical axis accordingly.

To zoom out again, you have two options:

® Press the % ("Zoom to Fit") button in order to fit the screen size to the size of the
trace.

® Press the right mouse button and select "Unzoom" or "Undo all Zoom/Pan" from
the context menu.

Handling Trace Data

You have several options of what to do with the measurement results for further evalu-
ation.

HE
User Manual 1173.1162.12 — 03 122
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5.4.1 Saving the Graph

For documentation you can save the graph itself in various forms.

» Click on the &- button.
A submenu that offers you several alternatives. You can either

Save the trace as a bitmap with the same scaling as in the software.
Save the trace as a bitmap two time the size of the original trace.
Save the trace as a bitmap three times the size of the original trace.
Save the trace as a vector graphic (*.emf format).

5.4.2 Exporting Trace Data

In addition to the graphical export you can copy the trace data in numerical form to the
clipboard.

» Click on the # button.
A submenu that offers you several alternatives. You can either

e Save the first trace with the x-axis.
e Save the first trace without the x-axis.
e Save the x-axis only.

5.5 Using the Marker

The R&S FS-K130PC features a marker. You can get information to any measurement
point by moving the mouse cursor over any pixel in the result display. The R&S FS-
K130PC shows the corresponding information to that measurement point.

1. Click on the % button.

The software activates a marker and opens the "Marker Info" dialog box.

Timing | Index 2E3
Absolute 16.44 s
Power | Input 4.8 dBm
COutput 4.8 dBm
Gain 0.0 dB
Phaze | Emor 0027
EYM Errar 007 %
1/Q It 3621 - 127,94 miv' i
Output 3B815 miv - 12211 mi i

The marker is small grey diamond ().
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2. In the Marker Info dialog box, click on the "Timing Index" result area (highlighted in
the picture above).

The software opens an input field to define the marker position.

Power
Refidlg5 values) —— Meaz(4096 Ualues)|

£

g

B

3
25 _:_ ..................... Sample Index m
a0 _;_ ...................... Sample index:
35 _;_ ...................... Cancel |

[283

3. Enter a number.

The software moves the marker to the new position.

Note that the software remembers the marker position when you perform a new mea-
surement.

Timing Index

Selects the marker position on the time axis. It is an index with no unit. The timing
index length depends on the length of the capture buffer. O correposnds to the start of
the capture buffer.

Timing Absolute
Shows the absolute marker position in time in seconds. The range depends on the
length of the capture buffer. 0 seconds correponds to the start of the capture buffer.

Power Input
Shows the absolute power at the DUT input at the marker position.

Power Output
Shows the absolute power at the DUT output at the marker position.

Power Gain
Shows the gain between DUT input and output at the marker position.

Phase Error
Shows the phase error at the marker position.
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EVM
Shows the EVM at the marker position.

1/Q Input
Shows the voltage at the 1/Q input at the moment of the marker position.

1/Q Output
Shows the voltage at the 1/Q input at the moment of the marker position.



6 Remote Control Example

The following code shows an example of how you can perform a quick measurement
using the remote control functionality of the software.

//connect to the VISA DLL

viOpenDefaultRM (0x0600B8F8)

//connect to the software; the software is on the same machine as the remote script
viOpen (0x0600B8F8, "TCPIP::127.0.0.1::5050::SOCKET", 0, 20, 0x06064148)
//set a time-out of 5 seconds

viSetAttribute (0x06064148, TMO VALUE, 5000)

//use the end character

viSetAttribute (0x06064148, TERMCHAR EN, VI TRUE)

//define the end character as O0x0A

viSetAttribute (0x06064148, TERMCHAR, 10)

//send END

viSetAttribute (0x06064148, SEND END EN, VI TRUE)

//do not suppress END

viSetAttribute (0x06064148, SUPPRESS END EN, VI FALSE)

//clear to start in a defined state

viClear (0x06064148)

//read out possible errors

viWrite (0x06064148, "SYST:ERR?.", 10, 10)

viRead (0x06064148, "0","No error".", 1000, 13)

//read out software ID

viWrite (0x06064148, "*IDN?.", 6, 6)

viRead (0x06064148, "Rohde&Schwarz,FS-K130PC,1310.0090K00,2.0.0.300.", 1000, 47)
//define the number of sample to generate

viWrite (0x06064148, "CONF:IQGEN:INT:SAMP 534424.", 27, 27)

//define the noise bandwidth

viWrite (0x06064148, "CONF:IQGEN:NOISE:BW 5805186.16199493.", 37, 37)
//define a frequency error for the DUT simulation

viWrite (0x06064148, "CONF:DUT:SIM:IMP:FREQ -21043.7536239624.", 40, 40)
//start the measurement

viWrite (0x06064148, "INIT:IMM.", 9, 9)

//read out the state of the measurement; "1" indicates the software is busy
viWrite (0x06064148, "INIT:BUSY?.", 11, 11)

viRead (0x06064148, "1.", 1000, 2)

//read ot the state of the measurement; "0" indicates the software is in idle mode
viWrite (0x06064148, "INIT:BUSY?.", 11, 11)

viRead (0x06064148, "0.", 1000, 2)

//read out the measurement confidence

viWrite (0x06064148, "FETCH:NUM:SYNC:CONF?.", 21, 21)

viRead (0x06064148, "99.999903877052.", 1000, 16)

//read out the measured frequency error

viWrite (0x06064148, "FETCH:NUM:SYNC:FREQ?.", 21, 21)

viRead (0x06064148, "-21043.7532514334.", 1000, 18)



Index

Symbols
1SEVAIUB IS e 112

A

ACP channel offset ..........cccccooiiiiiiiicceee
Adjustment cycles ...
AdjUSTMENT STEPS ...
AM/AM result display ........cccceeiiiiiiinienieeeee e 40
AM/PM Reference Axis ..
AM/PM result display ........cccceeiieriiiiiiniieeeeeee e 41
ARB available for control ...........ccccoceiiiiiiiiieiie 60
ARB root file name
ARB upload behavior ..........cccceeiiiieiiieesee e 60
ASCIFOrMAL ...oeeeiieiieeeec e 110
Attenuation
FIXEA i

AULO 18VEIING e
Auto leveling domain .. .
Averages eXeCULEd ........ccceriiiiiiiiiinieeeese e

B

Baseband output path
Binary format .........oocooiiiiii e

c

Capture BUfEr ......c.oeiiiee e 33
Capture buffer full display .........cccccoooiiiiiiiiiiiiece 32
CCDF reSUIES ...ccveiiiieiieeiee e
Channel bandwidth .
Channel estimation ..........cccccoiiiiiiiiice
Channel reSUltS .......oooviiieiieeee e
Clock rate
Compensate for parameter
COMPIESSION .ceeiieeiiiee e eee e e e eeeeenees
Compression point ..
CONFIAENCE ...
Connect iNStruMEeNt ........ccoiviiieiiee s
Constellation diagram . .
(7] ) (o] I o101 SRS
Controlling measurements ...........ccccoevveeieerieeinie e 57
Crest factor

DUT INPUL oot

DUT OUEPUL e
Crest factor adjustment
Crest factor optimization
CUNVE INVEISION ..o e

D

Data direCion ........ccooviiiiiiiee e 111
Data file name ...
Data format .........ccoeeiiiiieccee e, 109
Data order
Debugging
Decimal Separator ...........ccooveeiiiiieiiee e 112
Digital IF shift .........cocooiiiii e

Digital modulation
Digital predistortion (DPD) ........ccccoiiiiiiiiiiiieiieeieeseee 96
DIVIAEE oo 78
DOWN CONVEISION ...oeiieeiiiiiiiiee e et 86

DSP configuration ...........cccoooiiiiiniiiie e 94
channel estimation ..........cccccoiiiiiin e 95, 99
COMPENSALION ..eeviiiieiiiiiee e
DPD ...cooiiiieenn
dualtone filtering
equal step quUantizer ........cccccovviiiiiiie e 104
error compensation
estimate 1/Q imbalance ...........cccocoiiiiiiiiiiee
GENEIIC ittt
generic parameter calculation
impulse response overlap .......cccccoeevveeveeeiiiiiiiieeee e
impulse response taps ......ccceeeeeeeiiiiiiieee e
modeling
MOdeliNg rANGE ....c.veviiiiiie e
nonlinear estimation order ...........ccccoooiiiiiiiiiice.
periods to analyze
FANGE SIZE ..ttt
rough correlation sync domain ..........c.cccocceeiiiieeinnnnn. 97
search tolerance
SIGNAI FIOW ..o
signal synchronization ............ccccccciiiiiiiiiiiniicee. 97
spline segments
steps per spline
SYNC MOAE .ttt
system identification .
system model ...
uPSaMPliNg OFAEr ......coiiiiiiiiieeie e
volterra structure ...

DSP OPLioNS ....oeiiiiieccie et

Dual tone Stimulus .........coooiiiiiiiii e

Dualtone filtering

DUT input attenuation ..........ccceeeeiiiiiiiiieeeccee e

DUT output attenuation ..........cccceeeeeeiiiiiieeeeee,

DUT properties

DULY CYCIE ..o

E

Equal step quantizer ... 104
Error compensation ..........cccoceeiiiiiiiiiici e 98
Estimate 1/Q imbalance ...
Evaluation ... 115
EVM e 53

EVM result display .........ccccooiiiiiiiiiiiececeeees 43
EXit application ..........ccoociiiiiii e 13
Exporting data
Exporting trace data ...........cccoooiriiiiiiii 123
External MiXer ... 87
External mixer band ...........ccccooiiiiii 87

F

File MENU ..o 13

File name ........ ... 68,91, 108
secondary . ....68,91,108
File StimUIUS ..o 67

File type ............ .67, 91, 108
ASCIIformat ......cccovvieeiiiieceeeccee e 110

basic settings .. .. 107
binary format ...... ...108
matlab format ..o, 112



SPECIfiC ValUES ...cooiiiiiiiiiiiie e 113

SPECIfication ........cooiiiiiii 107
Filter roll-off
FIlter type ..o
Fixed attenuation
Fixed point offset .
Fixed point scaling ........cccccoiiiiiiiiiii e,
Freeze measurement ..........ccccooiiiiiiiiiniiic e
Frequency band (external mixer)
Frequency conversion configuration .............cccoceeeenieenne 78
Frequency offset ... 50, 78

G

[T 1 PSPPSR
Gain imbalance
Gain normalization .........ccccceeeeeiiei i

Gain result display .........cccoeviieiiiie
Generator bandwidth
Generator clock rate

Generator stand-by level ... 77
Generic DSP
Generic parameter calculation ...........cccccoceeviieeeiieeenenn. 98
Graphical reSUILS .......cocuiveiiiieecee e

GUI customization ...

GUI €lEMENLS ...oeeiiieecciiie e
add @S tab .....oooiiiiic s
docking
remove

GUI layout

H

Hardcore configuration
RBW s 92
hardware configuration
fiter type ..o 66
Hardware configuration ..
ACP channel offset .

ARB available for control ... 60
ARB root file name ............ ...61
ARB upload behavior .. ...60
auro leveling ............... .. 79

auto leveling domain
bandwidth ................
baseband output path . .
channel bandwidth ...... .92
control power ....... .71
data source .......
digital IF shift .
divider ......... .
down conversion ..... ...86
dual tone stimulus ....... ...65
DUT input attenuation ....
DUT output attenuation .. .
DUT properties .............. .. 75

duty cycle .......... .67
external mixer band . ... 87
file StiMUIUS ....oooiiee e 67
file type ....... 91

filter roll-off ... 66
fixed attenuation ...........ccccoeeeeeen. 75, 85
frequency conversion configuration ..............cccccccee 78
frequency offset ...........cccoeciiiie .. 78
gain imbalance ........ ...85
generator clock rate ... ...63
generator stand-by level ............c.ccciiii 77

hardware information ............ccccoieiiiiiiieee 73
L OffSEL e
1/Q data sink ....
1/Q generation
1/Q reference signal type .........cccceeiiiiiiiiiiiiicice 61
IF frequency
impairments
initial power reduction ..o 80
input frequency
input mixer available for control ...............cccocoiiii. 70
INPUt POrt tyPe ..o
instrument address
instrument IDN ...
instrument OPT ..o
instrument type
integer timing shift
internal Stimulus ..........ccoooiiii e
invert 1/Q
learn gain Curve ...
leveling CYCleS .........oociiiiiiii i
link clock to system bandwidth .
main settings ........cccocoevviiiiiiies

Marker CONrOl ........ooiuiiiiiie e
marker offset
Maximum leVel €rror .........cooiiiiiiiiii e
maximum number of samples ............ccceeiiiiiiiiien.
maximum peak level
Maximum ratings ........ccccooveeriiiiieiieee e
maximum RMS level ...
measurement bandwidth ....
measurement data Source .............cccoceiiiienieenn.
measurement freqQUENCY ..........ccccoeeciiiiiiiiiiiiieeee
measurement RMS level ....
MOAE! et
model (nonlinearity) ........cccocoeiiiiiiiiie
modulation .
MUIIPHET o
NOISE ..uetieeiieiie et ee e ettt e e et e et e e ettt e e e b e e e nbe e e e nreeeanneen
noise notch offset ..
noise notch width ..o
NOISE SHMUIUS ....ooiiiiiiiiiii e
number of ACP channels
number of SamMPIES ..o
number of Symbols ...
output port type .
OVErsampling ......cccoeiiiiiiiiiieie e
PEP 1EVEl ..o
periods to capture .
phase offset ...
post config commands ...........cccceiiiiiiiiiii
post measurement generator level ..
PrOPEILIES ...ttt 17
pulse stimuIUS .........cccoiiiiiiii e 66
Q offset
ramp length ...
random SEEA ........eiiiiiiiiiiiiie et
raw adjust stepping
reference frequency source ............ccccoceeciiiiiieennen. 86
reset ARB at start .........cooceeeiiiiiiiceee e
reset input mixer at start . .
restart Marker ..o
RF freqUuenCy .......ccccooiiiiiiiii e

RF output path ...
SIN TALIO e
secondary stimulus file name ...........cc.ccccoeeen. 68, 91
settling delay
signal model




SIMUIALION ..o 81
stimulus file name ...68, 91
SWaP Qi 87
SYMDOI rate ....oooiiiiiiiii e 66
system bandwidth ..., 89
test Settings ......ooiiiii 76
tONE SPACING ..o 65
trigger Mode ........coociiiiiiiiie 90
UP CONVETSION ..oiiiiieiiiieeeiieeaeiee e e e e e e seeea e 70

USAQJE .oovveeeiirieennn. ...60, 70

use external MIXEr ........ccoociieiiiiieiiee e 87

USE NOISE COIMECHION .....oceiiiiiiiiiiie e 93
Hardware information ....... ...69,73
Help SYStem ... 24
|
Iand Q result display ...........cccooiieiiiiiciiiec e 43
L OfFSEE .
1/Q data order ..
1/Q data sink .......
I/Q generation .....
1/QIMDAIANCE ....oiviiiiiiii e
1/Q input

MATKET <.t 125
1/Q OFFSBE et 50
1/Q output

MATKET .o 125
1/Q reference signal type ........cccocveviiieiciiiiececeee, 61
IF frEQUENCY ..o 72
Ignore first ....... ... 114
IMPAIMMENLS ...oeeiiiiieeie e 84
Impulse response OVerlap ........cccccvcveeeviieeeiie e 99
IMpulSe resSpPoNSe tapSs ....cccveveeciiieeiiiee e 99
Initial power reduction ...........ccceeveeeeiiiie i 80
Input attenuation ...........ccocoveveeiiii i 74
INPUL FrEQUENCY ... 76
Input mixer available for control ............ccccccveeviiiieiiieeins 70
INPUL POt EYPE .. 75
Instrument address .........coceveeeniiiiienen 69, 73, 88
Instrument assignment ...........ccccooiieiiine i 57
Instrument configuration .. .73
Instrument coNNECHION .........coeiiiiiieiiiee e 57
Instrument IDN ............. ....69,73, 88
Instrument OPT .. ....70, 74, 88
Instrument type .......ccevviiiiii 69, 73, 88
Integer timing Shift ... 84
Intel order
Intercept POINES ..oocveveeciiee e 52
Internal StiMUIUS .........oooiiiiiii s 62
INVEIE 1/QL . 87
K
Kernel properties ... 94
L
Learn gain CUMVE ........ccceeiiiiiiiiiiese e 79

Level error
Level loops
Level UNit ..o 117
Leveling CYCIES .....cooviiiiiiieiiecee e 80
Leveling error ...... .. 49

License ............ |
Link clock to system bandwidth . ...61
Loading Settings ......c.ceeieeiiiiiiiiieee e 13

Looping measurements .............ccoceeiiiiiiiiicnice e 57
M

Main data direction ..
main settings ...........

Main settings . ...60, 71,75, 86, 89
[ = T4 ] USSR 68, 123

OffSEE e 68

restart ......... ....68
Marker control ... ... 68
Marker OffSEt ........eviiiiieeiie e 68
Matlab format .............. e 112,113
Maximum IEVEl €ITOr ........oveeiiiieiiiee e 80
Maximum lin€ar gain .......cccceeiuiiiiiiiieeeeece e 52
Maximum number of samples ..........cccceeeeeeviiee e, 81
Maximum peak level
Maximum ratings .......ccoeeveiiieeiiieee e
maximum RMS 1eVel .......ccccooouiviiiiiecee e 78
Mean modeling €rror ..o 53
Measurement

bandwidth .........coooiiii e

data source ...

freeze .............

FFEQUENCY ..o

(0T o RSSO

RMS level ...

SHOPD e
Menu bar

fIlE e 13

HOOIS e 25
MESSAGE 10 ..eeiiuiiiiii e 21
Model

POIYNOMIAL ... 102
Model (nonlinearity) .... ....82
Modeling .......ccccouene ....95
Modeling range . .. 100
MOodUIALION ... 66
Modulation quality results ...........ccccoiiiiiiiiiii e 53
MUIIPHEE <. 78
N
NOISE ..o 83

Noise correction ...

Noise notch offset .... ... 64
Noise notch width .... ....64
Noise seed ............... ... 83
NOISE StMUIUS ..o 63
Nonlinear estimation order ...........cccccoeeviiiiiieeeiieieeeee, 99
Number of ACP channels
Number of samples ............
Number of symbols .....
Numerical results .....
CCDF oo,
modulation quality ..........cccoooiiiiiiii
power measurements
signal synchronization ....
system modeling ........cccooiiiiiiiiii
(o)
OPLIONS et e et e e 25
Output port type .... ... 76
OVErSaAMPlING ..ovvieiieiiieiee e 66



P

Pan trace ......cooiiiie e 122
PeakK 1evel ... 77
Peak power

DUT INPUL e

DUT OUEPUL ..o
PEP 1EVEl ...
Periods to analyze
Periods to capture
Phase error

MATKET ..ot e e e s
Phase offset
Polynomial model ...........cocooiiiiii
POrttyPe e
Post config commands
Post measurement generator level

Power gain
MAMKET <.t e e e e 124
Power input
MAMKET <.t e e e e 124
Power measurement results ...........ccccoeeieiiiiieiiieeeen 47
Power output
MAMKET <.t e e e e
Power result display ..
Properties ..................
Pulse stimulus ..........cccocooeiiiinenes .
Pulsed signal (acquisition wizard) ..........cccccociiiiiiniennens 31
Q
Q OFFSEE ..t 85
QUAArature EITOr .......oeeeiiiieeciiee e 51
Quantization PoiNtS .........ccccciiiieiiiii e 101
R
Ramp length ...
Random seed ..
RaNGE SIZE ....eeiiiiiii
Raw Adjust StEpPINg ......cocveiiiiiiiieeie e 80
Read only ......oooiiiiii 114
Reference frequency source ...........cccocovviveciienciieieennene 86
Relative unit
Remove DC
Reset ARB at start ........cccoooiiiiiiieieeee e 60
Reset input mixer at start ...........cocooiiiii Al
Restart marker .........oooiii e 68
Result
GraphiCal .......ccoooiiiiiiiec e 33
Result display ..... .19
Result displays ... ..56
AM/AM oo 40
AM/PM oo 41
capture buffer ... 33
Channel ... 44
configuration .........ccceeeiiiiiiiii 116
constellation diagram ..........cccoooiiiiiiiii e 38
customization ................ ... 122
evaluation method ..... ... 115
EVM o
gain ........
1and Q e
POWET <.ttt e e e enee s e enseenneeannees
selection
TFACES e

Results

NUMETICAI ..t
RF frequency ....
RF output path ..

RMS Vel ...
RMS power

DUT INPUL Lo

DUT OUEPUL ..o
Roll-off factor .........ccccoiiiiieis
Rough correlation sync domain .
ROW Separator ...........cocoeiiiiiiiiieicee e
S
SIN TAHO ..o 84
Sample SePArator ........cceeeeiiieeeiiie e 112
Samples
Sampling freQUENCY .......cccoiuiiiiiiieiec e 31
Sampling tiMe .....ooviiiieiei e
Saving settings .....
Saving trace data
Scaling

X-axis

y-axis .
Sarch CYCIES ....coouiiiiiiiii i 64
Search toleranCe ..........ccocviviiiiiiiieee e 97
Settling delay ........ e 12
Signal flow ......... ....94
Signal MOdel ......ooiiiiiiiiii 82
Signal name ..........c.coe... 112,114
Signal synchronization ............cccceeveeiieiieeneecee e 97
Signal synchronization results ............cccoccevvviiiiniennieennn. 49
SIMUIALION .o 81
Simulation curve ... .82
Smart card ............ 11
Spline segments ............. ..104
Starting measurements .. ... 57
Steps Per SPINE ...covvveeieece e 104
Stimulus file N@Me .....ooiiiiii e 68, 91
Stimulus file name (secondary) ........cccccocoeiieeiiennene 68, 91
Stopping MeasuremMents .........ccceecveerveiieenieiee e 57
Swap 1/Q ..o .. 87

Sweep time ...
Symbol rate ...

Symbols ......... .... 66
SYNC MOTE ...ttt 94
System bandwidth ...........cocciiiiiii 89
System identification

VOREITA .o
System Model .......c.ooiiiiiiiiiii
System modeling results ....
System requiremMeNts ..........ccoeviiiiiiiie i
T
Test Settings ....ccoiiiiii 76
Timing absolute

MATKET ..t 124
Timing index

MATKET ..
Tone spacing
Toolbar

DSP configuration ...........cccoooiiiiiiiiiie 94

hardware configuration ..............cccoiiiiiii 57

JOOP e 57

MATKET .. 123



stop ........
Tools menu ..
Trace style ...

Traces
AM/AM result display .........cccoeviiiiiiiieiic i 40
AM/PM result display .........cccooviiiiiiiiiiiieicices 41
capture buffer ..., 33

channel result display ...

constellation diagram ... .38
EVM result display .........cccoooiviiiiiiiiiiceen 43
exporting ................ ...123
gain result display ..........cccoociiiiiiiiii s 36
land Q result display .........cccccoociiiiiiiiiics 43
power result display ..........cccoovieiiiiiiiie e 34
SaVING oo

Trigger mode ...

Trigger offSet ...

U

UNIE o
relative ......

Up conversion ...............

Update result display

Upsampling Order .......cccviiiiiiiiiieiecee e

Use external mixer ....

USE N0ISE COMECHION ...c.eeeiiiiiiiiiiieiie e

\)

Volterra structure ..o 105

w

Wideband measurement path .........ccccoeveeiiiieiienee 31,91

Wrap around ONlY ........cccveoiieiiiiieeeeee e 118

Wrap around SiZ€ .......cceevvuereiiiie e 118

X

X-axis SCAlNG ....cceeiiiiiiiiie 119

Y

Y-axis SCalNG ...coovviiiiiiiiiieie e 119

Z

ZOOM FACE ..ueeiieiiiiie e ettt e 122



	Contents
	1 Documentation Overview
	2 Welcome to R&S FS-K130PC
	2.1 System Requirements
	2.2 Installing the Software
	2.2.1 Installing Required Components
	2.2.2 Installing R&S FS-K130PC
	2.2.3 Deinstalling R&S FS-K130PC

	2.3 Using the Smart Card Reader
	2.4 Starting the Software
	2.5 Adding Windows to the Working Area
	2.5.1 The Hardware Configuration
	2.5.2 Hardware Properties
	2.5.3 Measurement Results
	2.5.3.1 Graphical Results
	2.5.3.2 Numerical Results

	2.5.4 Message Log
	2.5.5 89604A Layout

	2.6 Customizing the User Interface
	2.6.1 Docking Elements
	2.6.2 Adding an Element as a Tab
	2.6.3 Removing an Element from the GUI

	2.7 Using the Help System
	2.8 Using Support Functions
	2.8.1 Debugging Tools
	2.8.2 About the System
	2.8.3 License Information
	2.8.4 Release Notes
	2.8.5 Direct Support


	3 Measurements and Result Displays
	3.1 Recording a Reference Signal
	3.1.1 Using the Reference Signal Acquisition Wizard
	3.1.1.1 Signal Acquisition
	3.1.1.2 Signal Processing
	3.1.1.3 Display Options
	3.1.1.4 Special Options


	3.2 Graphical Measurement Results
	3.2.1 Capture Buffer
	3.2.2 Power
	3.2.3 Gain
	3.2.4 Constellation Diagram
	3.2.5 AM/AM
	3.2.6 AM/PM
	3.2.7 I and Q
	3.2.8 EVM
	3.2.9 Channel

	3.3 Selecting Traces
	3.4 Numerical Measurement Results
	3.4.1 Power
	3.4.2 Signal Synchronization
	3.4.3 Intercepts
	3.4.4 Modulation Quality
	3.4.5 System Modeling
	3.4.6 CCDF


	4 Configuring and Performing Measurements
	4.1 Performing Measurements
	4.1.1 Controlling the Measurement

	4.2 Configuring Instruments
	4.3 Configuring the Measurement
	4.3.1 Configuring the I/Q Generation
	4.3.1.1 Usage
	4.3.1.2 Main Settings
	4.3.1.3 Configuring the Internal Stimulus
	4.3.1.4 Configuring a Noise Stimulus
	4.3.1.5 Configuring a Dual Tone Stimulus
	4.3.1.6 Configuring the Digital Modulation
	4.3.1.7 Configuring a Pulse Stimulus
	4.3.1.8 Configuring a File Stimulus
	4.3.1.9 Controlling Markers
	4.3.1.10 Hardware Information

	4.3.2 Converting the Baseband Signal
	4.3.2.1 Usage
	4.3.2.2 Main Settings
	4.3.2.3 Configuring a Digital IF Shift
	4.3.2.4 Standalone Options
	4.3.2.5 Hardware Information
	4.3.2.6 Special Options

	4.3.3 Attenuating at the DUT Input
	4.3.3.1 Main Settings

	4.3.4 Configuring the DUT
	4.3.4.1 Main Settings
	4.3.4.2 Test Settings
	4.3.4.3 Maximum DUT Input Ratings
	4.3.4.4 Frequency Conversion Configuration
	4.3.4.5 Auto Leveling

	4.3.5 Defining Signal Models
	4.3.5.1 Selecting the Data Source
	4.3.5.2 Defining a Signal Model
	4.3.5.3 Including Noise
	4.3.5.4 Defining Signal Impairments

	4.3.6 Attenuating the DUT Output
	4.3.6.1 Main Settings

	4.3.7 Converting the RF Signal
	4.3.7.1 Main Settings
	4.3.7.2 Swapping and Inverting I/Q Data
	4.3.7.3 Hardware Information

	4.3.8 Configuring the I/Q Recorder
	4.3.8.1 Main Settings
	4.3.8.2 Response File Settings
	4.3.8.3 Configuring ACP Measurements


	4.4 Defining the DSP Properties
	4.4.1 Signal Flow
	4.4.2 DSP Options
	4.4.3 Signal Synchronization
	4.4.4 Error Compensation
	4.4.5 Generic Parameter Calculation
	4.4.6 Channel Estimation
	4.4.7 System Modeling (General)
	4.4.8 System Modeling (Polynomial)
	4.4.9 System Modeling (Spline)
	4.4.10 System Modeling (Memory Polynomial)
	4.4.11 System Modeling (Volterra)
	4.4.12 Appendix: Remote Commands to Configure Polynomial Models

	4.5 Specifying the File Type
	4.5.1 Basic Settings
	4.5.2 Binary Format Specification
	4.5.3 ASCII Format Specification
	4.5.4 Matlab Format Specification
	4.5.5 Specific Values


	5 Analyzing Measurement Results
	5.1 Selecting the Evaluation Method
	5.2 Configuring Measurement Results
	5.2.1 Generic Configuration
	5.2.2 Signal Truncation
	5.2.3 Axis Scaling
	5.2.4 Window Functions
	5.2.5 Detector
	5.2.6 Histogram Evaluation
	5.2.7 CCDF Evaluation

	5.3 Scaling the Axis
	5.4 Handling Trace Data
	5.4.1 Saving the Graph
	5.4.2 Exporting Trace Data

	5.5 Using the Marker

	6 Remote Control Example
	 Index

