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R&S®FSPN Preface

Documentation overview

1 Preface

1.1 About this manual

This R&S FSPN Spectrum Monitor User Manual provides all the information specific to
the application and processing I/Q data. All general instrument functions and settings
common to all applications are described in the main R&S FSPN User Manual.

The main focus in this manual is on the measurement results and the tasks required to
obtain them.

1.2 Documentation overview

This section provides an overview of the R&S FSPN user documentation. Unless
specified otherwise, you find the documents at:

www.rohde-schwarz.com/manual/FSPN

1.2.1 Getting started manual

Introduces the R&S FSPN and describes how to set up and start working with the
product. Includes basic operations, typical measurement examples, and general infor-
mation, e.g. safety instructions, etc.

A printed version is delivered with the instrument. A PDF version is available for down-
load on the Internet.

1.2.2 User manuals and help

The user manual contains the description of all instrument modes and functions. It also
provides an introduction to remote control, a complete description of the remote control
commands with programming examples, and information on maintenance, instrument
interfaces and error messages. Includes the contents of the getting started manual.

The contents of the user manual are available as help in the R&S FSPN. The help
offers quick, context-sensitive access to the complete information for the instrument
and its firmware.

The user manual is also available for download or for immediate display on the Inter-
net.

User Manual 1179.4540.02 — 06 5
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1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

1.2.8

Documentation overview

Service manual

Describes the performance test for checking the rated specifications, module replace-
ment and repair, firmware update, troubleshooting and fault elimination, and contains
mechanical drawings and spare part lists.

The service manual is available for registered users on the global Rohde & Schwarz
information system (GLORIS):

https://gloris.rohde-schwarz.com

Instrument security procedures

Deals with security issues when working with the R&S FSPN in secure areas. It is
available for download on the internet.

Printed safety instructions

Provides safety information in many languages. The printed document is delivered with
the product.

Specifications and brochures

The specifications document, also known as the data sheet, contains the technical
specifications of the R&S FSPN. It also lists the firmware applications and their order
numbers, and optional accessories.

The brochure provides an overview of the instrument and deals with the specific char-
acteristics.

See www.rohde-schwarz.com/brochure-datasheet/FSPN

Release notes and open source acknowledgment (OSA)
The release notes list new features, improvements and known issues of the current
software version, and describe the software installation.

The software uses several valuable open source software packages. An open source
acknowledgment document provides verbatim license texts of the used open source
software.

See www.rohde-schwarz.com/firmware/FSPN

Application notes, application cards, white papers, etc.

These documents deal with special applications or background information on particu-
lar topics.
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Conventions used in the documentation

See www.rohde-schwarz.com/application/FSPN

1.2.9 Videos

Find various videos on Rohde & Schwarz products and test and measurement topics
on YouTube: https://www.youtube.com/@Rohde-Schwarz

1.3 Conventions used in the documentation

1.3.1 Typographical conventions

The following text markers are used throughout this documentation:

Convention Description
"Graphical user interface ele- All names of graphical user interface elements on the screen, such as
ments" dialog boxes, menus, options, buttons, and softkeys are enclosed by

quotation marks.

[Keys] Key and knob names are enclosed by square brackets.

Filenames, commands, Filenames, commands, coding samples and screen output are distin-

program code guished by their font.

Input Input to be entered by the user is displayed in italics.

Links Links that you can click are displayed in blue font.

"References" References to other parts of the documentation are enclosed by quota-
tion marks.

1.3.2 Conventions for procedure descriptions

When operating the instrument, several alternative methods may be available to per-
form the same task. In this case, the procedure using the touchscreen is described.
Any elements that can be activated by touching can also be clicked using an addition-
ally connected mouse. The alternative procedure using the keys on the instrument or
the on-screen keyboard is only described if it deviates from the standard operating pro-
cedures.

The term "select" may refer to any of the described methods, i.e. using a finger on the
touchscreen, a mouse pointer in the display, or a key on the instrument or on a key-
board.
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Conventions used in the documentation

1.3.3 Notes on screenshots

When describing the functions of the product, we use sample screenshots. These
screenshots are meant to illustrate as many as possible of the provided functions and
possible interdependencies between parameters. The shown values may not represent
realistic usage scenarios.

The screenshots usually show a fully equipped product, that is: with all options instal-
led. Thus, some functions shown in the screenshots may not be available in your par-
ticular product configuration.
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Starting the spectrum monitor application

2 Welcome to the spectrum monitor applica-
tion

The R&S FSPN Spectrum Monitor is a firmware application that adds functionality to
view the captured frequency spectrum on the R&S FSPN.

It runs on the phase noise analyzer hardware and is included with the R&S FSPN.

It has the following characteristics and limitations:

® \When you open a spectrum monitor, the frequency, level and input parameters are
initially adopted from the phase noise application (you can change them in the
spectrum monitor, of course).

® Maximum analysis bandwidth of 20 MHz and sample rate of 25 MHz (and no sup-
port of bandwidth extensions).

® Advanced data acquisition settings are unavailable.

® |/Q data import and export

® Spectrograms, general marker functionality, marker functions and limit lines
® Only external triggers are supported.

® Only evaluation of the frequency spectrum is supported.

® Trace mathematics are not available.

This user manual contains a description of the functionality that the application pro-
vides, including remote control operation.

The functionality of the spectrum monitor application is limited in comparison to a full
I/Q analyzer. Therefore some functions and result displays described in this user man-
ual are not available with this version of the spectrum monitor application.

All functions not discussed in this manual are the same as in the base unit and are
described in the R&S FSPN User Manual. The latest version is available for download
at the product homepage http://www.rohde-schwarz.com/product/FSPN.

2.1 Starting the spectrum monitor application
The Spectrum Monitor is an application on the R&S FSPN.

To activate the Spectrum Monitor application

1. Select the [MODE] key.

A dialog box opens that contains all applications currently available on your
R&S FSPN.

2. Select the "Spectrum Monitor" item.

5

_ Spectrum Monitor
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Starting the spectrum monitor application

The R&S FSPN opens a new channel for the Spectrum Monitor application.
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3 Measurement and result displays

Access: "Overview" > "Display Config"
Or: [MEAS] > "Display Config"

In the Spectrum Monitor application, data that was captured by or imported to the
R&S FSPN can be evaluated in various different result displays.

Result displays:

] 01Tt ([ o TSR RURPPPPPI 11
=Ty = o =1 o) [ P 11
MarKEr PEaK LiSt.......uu ettt e e e e e e et s e e e e ee e e e e 12
Spectrum

Displays the frequency spectrum of the captured 1/Q samples.

1 Spectrum

¥
1001 pts 108.33 kHz/ Span 1.08333 MHz

Remote command:

LAY:ADD:WIND? '1',RIGH,FREQ, see LAYout:ADD[:WINDow]? on page 165
Results:

TRACe<n>[:DATA] ? on page 116

Marker Table
Displays a table with the current marker values for the active markers.

This table is displayed automatically if configured accordingly.

13.19703;

&r
Ref lre Stimulus | Res T Function Result
13 7 GHz 3.18

Remote command:
LAY:ADD? '1l',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 165
Results:
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CALCulate<n>:MARKer<m>:X on page 119
CALCulate<n>:MARKer<m>:Y? on page 119

Marker Peak List

The marker peak list determines the frequencies and levels of peaks in the spectrum or
time domain. How many peaks are displayed can be defined, as well as the sort order.
In addition, the detected peaks can be indicated in the diagram. The peak list can also
be exported to a file for analysis in an external application.

3 Marker Peak List
Wnd No x-Value ¥-Value

' ms 2 aBn
s dBrm
ms dBrm
ms dBrm
ms dBm
s 10 B
ms ) a=l

A I T I O B

]

Tip: To navigate within long marker peak lists, simply scroll through the entries with
your finger on the touchscreen.

Remote command:

LAY:ADD? '1',RIGH, PEAK, see LAYout:ADD[:WINDow]? on page 165
Results:

CALCulate<n>:MARKer<m>:X on page 119

CALCulate<n>:MARKer<m>:Y? on page 119
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Configuration Overview

4 Configuration

The Spectrum Monitor is a special application on the R&S FSPN, which you activate
using the [MODE] key on the front panel.

o Configuration OVEIVIEW.........cceiiiiiiiiiiiiiicciiisie e e e e e e e e e e e e e e e e e e e e e e e as 13
o  IMport/export FUNCHONS........cooi i 14
e Configuring Data Inputs and OULPULS.......coeii i 16
e Configuring the AMPlItUdE....... . 34
e Configuring Frequency CharacteristiCs...........cuuiiiiiiiiiiiiiieee e 39
e Configuring Triggered MeasUrEmMENtS........cccevieiiciciiiiiiiiiee e e e s e e e e e e e e e 41
e Data Acquisition and Bandwidth Settings............ccccciiiiiiiiii e 44
e Display Configuration.........cccciiiiiiii e e e 50
L I = 1 o (8 o Y PSR 50

4.1 Configuration Overview

Throughout the measurement channel configuration, an overview of the most important
currently defined settings is provided in the "Overview". The "Overview" is displayed
when you select the "Overview" icon, which is available at the bottom of all softkey
menus.

Overview @ X

Spectrum Monitor

Ref Level 0.0 dBm

Level Offset 0.0 dB
Input RF Mech Att 0.0 dB Center 4.0 GHz Source Free Run
Power Sensor = El Att 0.0 dB Freq Offset 0 Hz Level =

—@ Input i J?f\ Amplitude i '@‘ Frequency -— I I Trigger

§—I

(&> output <+—— A/D Bandwidth — [f(x)| Analysis — |L‘ \\ Display Config

Trigger Out Off Sample Rate 25.0 MHz Trace 1 Clear Write
Filter BW 20.0 MHz Detector Auto Peak
Meas Time 31.28 ps Marker 1 off
Record Length Lines

Preset Channel Select Measurement Spedifics for 1: Spectrum <

In addition to the main measurement settings, the "Overview" provides quick access to
the main settings dialog boxes. The individual configuration steps are displayed in the
order of the data flow. Thus, you can easily configure an entire measurement channel
from input over processing to output and analysis by stepping through the dialog boxes
as indicated in the "Overview".
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Import/export functions

The Overview varies depending on the application; for detailed descriptions see the
corresponding application User Manual.

To configure settings

» Select any button in the "Overview" to open the corresponding dialog box.
Select a setting in the channel bar (at the top of the measurement channel tab) to
change a specific setting.

Preset ChanNEL..........uuviiiiiiee e e e e e e e e e e e e e e e e s e e nnnnenneees 14
SPECIfIC SEHINGS FON..iiiiiiiiiicccr e e e e e e e e e e e e e e e eearaees 14

Preset Channel
Select "Preset Channel" in the lower left-hand corner of the "Overview" to restore all
measurement settings in the current channel to their default values.

Note: Do not confuse "Preset Channel" with the [Preset] key, which restores the entire
instrument to its default values and thus closes all channels on the R&S FSPN (except
for the default channel)!

Remote command:
SYSTem:PRESet :CHANnel [ :EXEC] on page 103

Specific Settings for

The channel can contain several windows for different results. Thus, the settings indi-
cated in the "Overview" and configured in the dialog boxes vary depending on the
selected window.

Select an active window from the "Specific Settings for" selection list that is displayed
in the "Overview" and in all window-specific configuration dialog boxes.

The "Overview" and dialog boxes are updated to indicate the settings for the selected
window.

4.2 Import/export functions

i) Access: "Save"/ "Open" icon in the toolbar > "Import" / "Export"

The R&S FSPN provides various evaluation methods for the results of the performed
= measurements. However, you may want to evaluate the data with further, external

applications. In this case, you can export the measurement data to a standard format

file (ASCII or XML). Some of the data stored in these formats can also be re-imported

to the R&S FSPN for further evaluation later, for example in other applications.

The following data types can be exported (depending on the application):

® Trace data

® Table results, such as result summaries, marker peak lists etc.

® |/Q data (in applications that process I/Q data)

The following data types can be imported (depending on the application):
® |/Q data (in applications that process 1/Q data)
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®
0,

Import/export functions

I/Q data can only be imported and exported in applications that process I/Q data, such
as the 1/Q analyzer or other optional applications.

See the corresponding user manuals for those applications for details.

These functions are only available if no measurement is running.

In particular, if Continuous Sweep / Run Cont is active, the import/export functions are
not available.

10T o o] o SO SSURRRPR 15
o @ [ Yoo OO 15
L Il EXPIOTE ...ttt ee et 15
D 0o o U 15
L EXPOIt CONfIQUIALION. ....c.evevieiecee ettt st ee s eeeeeasn e 15
L 1/Q EXPOT ..ttt ettt et ettt n e e seenas 15
L Il TP ettt ettt ee e ee e s e e n e 16
L FlE EXPIOTEE.....evcvceceeeee ettt st 16
Import

Access: "Save/Recall" > Import
Provides functions to import data.

1/Q Import < Import

Opens a file selection dialog box to select an import file that contains 1/Q data. This
function is only available in single sweep mode and only in applications that process
I/Q data, such as the I/Q Analyzer or optional applications.

Input from 1/Q data files is imported as it was stored, including any correction factors,
for example from transducers or SnP files. Any currently configured correction factors
at the time of import, however, are not applied.

Remote command:
MMEMory:LOAD: IQ:STATe on page 231

File Explorer — 1/Q Import < Import
Opens the Microsoft Windows File Explorer.

Remote command:
not supported

Export
Access: "Save/Recall" > Export

Opens a submenu to configure data export.

Export Configuration < Export
Opens the "Traces" dialog box to configure the trace and data export settings.

1/Q Export < Export
Opens a file selection dialog box to define an export flename to which the 1/Q data is
stored. This function is only available in single sweep mode.
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4.3

4.3.1

Configuring Data Inputs and Outputs

It is not available in the Spectrum application, only in applications that process 1/Q
data, such as the 1/Q Analyzer or optional applications.

For details, see the description in the R&S FSPN 1/Q Analyzer User Manual ("Importing
and Exporting 1/Q Data").

Note: Storing large amounts of I/Q data (several Gigabytes) can exceed the available
(internal) storage space on the R&S FSPN. In this case, it can be necessary to use an
external storage medium.

Remote command:
MMEMory: STORe<n>:T1Q:STATe on page 232
MMEMory : STORe<n>:I1Q:COMMent on page 232

File Type < 1/Q Export — Export

The 1/Q data file can be stored in one of the following supported formats:
.ig.tar

Ligw

.CSV

.mat

.aid
Note: Not all applications support all formats.

For details on formats, see Section C, "Reference: supported 1/Q file formats",
on page 243.

Remote command:

The file type is determined by the file extension of the file name parameter. If no file
extension is provided, the file type is assumed to be .iq.tar. For .mat files, Matlab®
v4 is assumed.

File Explorer — 1/Q Export — Export
Opens the Microsoft Windows File Explorer.

Remote command:
not supported

Configuring Data Inputs and Outputs

The R&S FSPN can analyze signals from different input sources and provide various
types of output (such as video or trigger signals).

L 1 T o 11 U 16
O OULIPULS. ..t e e e e e e e e e e e e e e e e e e e e e e e e e eeraa e 32
Inputs

The Spectrum Monitor supports several input sources.
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4311

Configuring Data Inputs and Outputs

L I = [ o] o | U UPUPRPR Nt 17
e Settings for Input from I/Q Data FileS..........ueiiiiiiiiii e 18
@ P OWET SENSOIS. ...ttt e e e e e e e e e e e an 19
®  ProbES INPUL..cciiiiiiii e e e e 27
RF Input

Access: "Overview" > "Input/Frontend" > "Input Source" > "Radio Frequency"

Radio FrequenCy State. . ..o 17
T 01U 0 0T o] 11 o PSS 17
1 g 0T =1 g T =TS 17
High Pass Filter 110 3 GHzZ...eovvviii it e e e e 18
Y IG-PrESEIECION. ... ettt e et e e e e e e e e e e eaneeee 18

Radio Frequency State
Activates input from the "RF Input" connector.

Remote command:
INPut<ip>:SELect on page 123

Input Coupling
AC coupling blocks any DC voltage from the input signal. AC coupling is activated by
default to prevent damage to the instrument. Very low frequencies in the input signal
can be distorted.

However, some specifications require DC coupling. In this case, you must protect the
instrument from damaging DC input voltages manually. For details, refer to the specifi-
cations document.

Remote command:
INPut:COUPling on page 121

Impedance

The R&S FSPN has an internal impedance of 50 Q. However, some applications use
other impedance values. To match the impedance of an external application to the
impedance of the R&S FSPN, an impedance matching pad can be inserted at the
input. If the type and impedance value of the used matching pad is known to the

R&S FSPN, it can convert the measured units accordingly so that the results are calcu-
lated correctly.

"50Q" (Default:) no conversion takes place

"75Q" The 50 Q input impedance is transformed to a higher impedance
using a 75 Q adapter of the selected "Pad Type": "Series-R" (default)
or "MLP" (Minimum Loss Pad)

"User" The 50 Q input impedance is transformed to a user-defined impe-
dance value according to the selected "Pad Type": "Series-R"
(default) or "MLP" (Minimum Loss Pad)

Remote command:
INPut:IMPedance on page 123
INPut:IMPedance:PTYPe on page 123
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Configuring Data Inputs and Outputs

High Pass Filter 1 to 3 GHz

Activates an additional internal highpass filter for RF input signals from 1 GHz to

3 GHz. This filter is used to remove the harmonics of the analyzer to measure the har-
monics for a DUT, for example.

Note: For RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG-preselector, if available.)

YIG-Preselector
Enables or disables the YIG-preselector.

This setting requires an additional option on the R&S FSPN.

An internal YIG-preselector at the input of the R&S FSPN ensures that image frequen-
cies are rejected. However, image rejection is only possible for a restricted bandwidth.
To use the maximum bandwidth for signal analysis you can disable the YIG-preselector
at the input of the R&S FSPN, which can lead to image-frequency display.

Remote command:
INPut:FILTer:YIG[:STATe] on page 123

4.3.1.2 Settings for Input from I/Q Data Files

Access: "Overview" > "Input/Frontend" > "Input Source" > "I/Q File"

Or: [INPUT/OUTPUT] > "Input Source Config" > "Input Source" > "I/Q File"

On

Input File

C:\nd-e.ig.tar Select File

Saved by: RsIqTar DLL Write Class
Comment:

Date & Time: 2019-03-04 09:43:40
Sample Rate: 122.88 MHz

Number of Samples: 2469888

Duration of Signal: 20.1 ms

Number of Channels: 1

/Q INPUL File State. oot 18
Select I/Q data fille.......eeeeeeeeee e 19
1 Lo =T 0= {111 1 S 19

1/Q Input File State
Enables input from the selected 1/Q input file.

If enabled, the application performs measurements on the data from this file. Thus,
most measurement settings related to data acquisition (attenuation, center frequency,
measurement bandwidth, sample rate) cannot be changed. The measurement time
can only be decreased to perform measurements on an extract of the available data
only.

Note: Even when the file input is disabled, the input file remains selected and can be
enabled again quickly by changing the state.
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4.31.3

Configuring Data Inputs and Outputs

Remote command:
INPut<ip>:SELect on page 123

Select 1/Q data file
Opens a file selection dialog box to select an input file that contains I/Q data.

The 1/Q data must have a specific format (. 1g. tar) as described in Section A, "I/Q
data file format (ig-tar)", on page 233.

The default storage location for I/Q data files is C: \R_S\INSTR\USER.

Remote command:
INPut:FILE:PATH on page 121

File Repetitions

Determines how often the data stream is repeatedly copied in the I/Q data memory to
create a longer record. If the available memory is not sufficient for the specified num-
ber of repetitions, the largest possible number of complete data streams is used.

Remote command:
TRACe:IQ:FILE:REPetition:COUNt on page 124

Power sensors

The R&S FSPN can also analyze data from a connected power sensor.

®  BasSiCS ON POWET SENSOIS......ccceieieieeieeieeeieet e eeae e e e e e e aeaaaaaaeeeeeeeeeeeesssssssnsnnnnannnns 19
®  POWeEr SENSOr SEHINGS...iiiiiii it e e e e e e 20
o How to WOrk With @ POWET SENSOF.....ciiieieie e e it e e e e e e e e e e e eeeees 24

Basics on power sensors

For precise power measurement, up to 4 power sensors can be connected to the
instrument via the power sensor interface (on the front panel) or the USB connectors.
Both manual operation and remote control are supported.

For a detailed list of supported sensors, see the specifications document.

Power sensors can also be used to trigger a measurement at a specified power level,
e.g. from a signal generator (see "Using a power sensor as an external power trigger"
on page 20).

Signal Power w R&S NRP-Z3 /-Z4 /- R&S
Source Sensor J Z5 adaptor FSWP

Figure 4-1: Power sensor support — standard test setup
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@ Using the power sensor with several applications

The power sensor cannot be used from the R&S FSPN firmware and the R&S Power
Viewer Plus (virtual power meter for displaying results of the R&S NRP power sensors)
simultaneously.

Result display

The results of the power sensor measurements are displayed in the marker table. For
each power sensor, a row is inserted. The sensor index is indicated in the "Type" col-
umn.

2 Marker Table
Type Ref " Trc X-Value V-Value FUnction Function Result

-70.00 dBm PWR123456 NRP-Z81
-70.00 dBm PWR111111 NRP-Z11

Using a power sensor as an external power trigger

Power sensors can be used to trigger a measurement at a specified power level, e.g.
from a signal generator. For a list of supported power sensors see the specifications
document.

The R&S FSPN receives an external trigger signal when the defined trigger level is
measured by the power sensor. Power measurement results are provided as usual.
Power sensor settings

Access: "Overview" > "Input" > "Power Sensor" tab

For details on working with power sensors, see the R&S FSPN User Manual.

Each sensor is configured on a separate tab.

State On Continuous Update On Off

Sensorl Select - Auto

Sensor2 Zeroing Power Sensor Meas -> Ref

Sensor3 . Frequency Manual Reference Value 0.0 dBm

Sensord o Frequency Coupling Center - Use Ref Level Offset

Unit/Scale dBm -
Math
. Number of Readings

Meas Time/Average Normal - . Duty Cyde

. External Power Trigger External Trigger Level RrliRiE:T0)

Hysteresis 0.0dB Dropout Time 100.0 ps

Holdoff Time I3 Slope Rising Falling

ContinUoUSs Value UpPdate.........uuuuuiiiiiieii e e e e e e e e e e e e e eeeeeees 21
R T= [T
Zeroing Power Sensor
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FrequenCy ManUAL....... .o ettt e e e e e e 22
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Setting the Reference Level from the Measurement Meas -> Ref........ooovviiiiineeeen. 23
REFEIENCE VaAlUE.... ..t e e e 23
Use Ref Level OffSet..... ot 23
SENSOr Level OffSet. .o 23
Average Count (Number of Readings)......cccouiiiiiiiiiiiiiii e 23
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Using the power sensor as an external trigger........oooviivieiiieeeeieieiccrcrr e 24
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State

Switches the power measurement for all power sensors on or off. Note that in addition

to this general setting, each power sensor can be activated or deactivated individually

by the Select setting on each tab. However, the general setting overrides the individual
settings.

Continuous Value Update
If activated, the power sensor data is updated continuously during a sweep with a long
sweep time, and even after a single sweep has completed.

This function cannot be activated for individual sensors.

Remote command:
[SENSe: ] PMETer<p>:UPDate[:STATe] on page 132

Select
Selects the individual power sensor for usage if power measurement is generally acti-
vated (State function).

The detected serial numbers of the power sensors connected to the instrument are
provided in a selection list. For each of the four available power sensor indexes
("Power Sensor 1"..."Power Sensor 4"), which correspond to the tabs in the configura-
tion dialog, one of the detected serial numbers can be assigned. The physical sensor is
thus assigned to the configuration setting for the selected power sensor index.

By default, serial numbers not yet assigned are automatically assigned to the next free
power sensor index for which "Auto Assignment" is selected.

Alternatively, you can assign the sensors manually by deactivating the "Auto" option
and selecting a serial number from the list.

Remote command:

[SENSe: ] PMETer<p>[:STATe] on page 127
SYSTem:COMMunicate:RDEVice:PMETer<p>:DEFine on page 134
SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATe]
on page 133

SYSTem:COMMunicate:RDEVice: PMETer<p>:COUNt? on page 133
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Zeroing Power Sensor
Starts zeroing of the power sensor.

For details on the zeroing process refer to the R&S FSPN User Manual.

Remote command:
CALibration:PMETer<p>:ZERO:AUTO ONCE on page 125

Frequency Manual

Defines the frequency of the signal to be measured. The power sensor has a memory
with frequency-dependent correction factors. This allows extreme accuracy for signals
of a known frequency.

Remote command:
[SENSe: ] PMETer<p>:FREQuency on page 128

Frequency Coupling
Selects the coupling option. The frequency can be coupled automatically to the center
frequency of the instrument or to the frequency of marker 1.

Remote command:
[SENSe: ] PMETer<p>:FREQuency:LINK on page 128

Unit/Scale
Selects the unit with which the measured power is to be displayed. Available units are
dBm, dB, W and %.

If dB or % is selected, the display is relative to the reference value that is defined with
either the "Meas -> Ref" setting or the "Reference Value" setting.

Remote command:
UNIT<n>:PMETer<p>:POWer on page 134
UNIT<n>:PMETer<p>:POWer:RATio on page 135

Meas Time/Average

Selects the measurement time or switches to manual averaging mode. In general,
results are more precise with longer measurement times. The following settings are
recommended for different signal types to obtain stable and precise results:

"Short" Stationary signals with high power (> -40dBm), because they require
only a short measurement time and short measurement time provides
the highest repetition rates.

"Normal" Signals with lower power or modulated signals

"Long" Signals at the lower end of the measurement range (<-50 dBm) or
Signals with lower power to minimize the influence of noise

"Manual" Manual averaging mode. The average count is set with the Average
Count (Number of Readings) setting.

Remote command:
[SENSe: ] PMETer<p>:MTIMe on page 129
[SENSe: ] PMETer<p>:MTIMe:AVERage [:STATe] on page 129
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Setting the Reference Level from the Measurement Meas -> Ref
Sets the currently measured power as a reference value for the relative display. The
reference value can also be set manually via the Reference Value setting.

Remote command:
CALCulate<n>:PMETer<p>:RELative[:MAGNitude] : AUTO ONCE on page 126

Reference Value
Defines the reference value in dBm used for relative power meter measurements.

Remote command:
CALCulate<n>:PMETer<p>:RELative[:MAGNitude] on page 126

Use Ref Level Offset
If activated, takes the reference level offset defined for the analyzer into account for the
measured power (see "Shifting the Display (Offset)" on page 36).

If deactivated, takes the Sensor Level Offset into account.

Remote command:
[SENSe: ] PMETer<p>:ROFFset [:STATe] on page 130

Sensor Level Offset
Takes the specified offset into account for the measured power. Only available if Use
Ref Level Offset is disabled.

Remote command:
[SENSe: ] PMETer<p>:SOFFset on page 133

Average Count (Number of Readings)

Defines the number of readings (averages) to be performed after a single sweep has
been started. This setting is only available if manual averaging is selected (Meas Time/
Average setting).

The values for the average count range from 0 to 256 in binary steps (1, 2, 4, 8, ...).
For average count = 0 or 1, one reading is performed. The general averaging and
sweep count for the trace are independent from this setting.

Results become more stable with extended average, particularly if signals with low
power are measured. This setting can be used to minimize the influence of noise in the
power sensor measurement.

Remote command:
[SENSe: ] PMETer<p>:MTIMe:AVERage: COUNt on page 129

Duty Cycle

Sets the duty cycle to a percent value for the correction of pulse-modulated signals and
activates the duty cycle correction. With the correction activated, the sensor calculates
the signal pulse power from this value and the mean power.

Remote command:
[SENSe: ] PMETer<p>:DCYCle[:STATe] on page 127
[SENSe: ] PMETer<p>:DCYCle:VALue on page 128
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Using the power sensor as an external trigger

If activated, the power sensor creates a trigger signal when a power higher than the
defined "External Trigger Level" is measured. This trigger signal can be used as an
external power trigger by the R&S FSPN.

This setting is only available in conjunction with a compatible power sensor.

Remote command:
[SENSe: ] PMETer<p>:TRIGger [:STATe] on page 132

External Trigger Level — Using the power sensor as an external trigger
Defines the trigger level for the power sensor trigger.

For details on supported trigger levels, see the specifications document.

Remote command:
[SENSe: ] PMETer<p>:TRIGger:LEVel on page 131

Hysteresis < Using the power sensor as an external trigger

Defines the distance in dB to the trigger level that the trigger source must exceed
before a trigger event occurs. Setting a hysteresis avoids unwanted trigger events
caused by noise oscillation around the trigger level.

Remote command:
[SENSe: ] PMETer<p>:TRIGger:HYSTeresis on page 131

Trigger Holdoff — Using the power sensor as an external trigger
Defines the minimum time (in seconds) that must pass between two trigger events.
Trigger events that occur during the holdoff time are ignored.

Remote command:
[SENSe: ] PMETer<p>:TRIGger:HOLDoff on page 131

Drop-Out Time < Using the power sensor as an external trigger
Defines the time the input signal must stay below the trigger level before triggering
again.

Slope — Using the power sensor as an external trigger
Defines whether triggering occurs when the signal rises to the trigger level or falls
down to it.

Remote command:
[SENSe: ] PMETer<p>:TRIGger:SLOPe on page 132

How to work with a power sensor

The following step-by-step instructions demonstrate how to set up a power sensor. For
details on individual functions and settings see "Power sensor settings" on page 20.

Power sensors can also be used to trigger a measurement at a specified power level,
e.g. from a signal generator.
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How to set up a power sensor

Up to 4 external power sensors can be configured separately and used for precise
power measurement. All power sensors can be activated and deactivated individually.

The following procedure describes in detail how to configure and activate power sen-
sors.

1. To display the "Power Sensor" tab of the "Input” dialog box, do one of the following:

e Select "Input" from the "Overview".
e Select [INPUT/OUTPUT] and then "Power Sensor Config".

2. Select the tab for the power sensor index you want to configure, e.g. "Power Sen-
sor 1".

3. Press "Select" to analyze the power sensor data according to the current configura-
tion when power measurement is activated.

4. From the selection list with serial numbers of connected power sensors, select the
sensor you want to configure.
To have newly connected power sensors assigned to a tab automatically (default),
select "Auto".

5. Define the frequency of the signal whose power you want to measure.

a) To define the frequency manually, select "Frequency Manual" and enter a fre-
quency.

b) To determine the frequency automatically, select "Frequency Coupling" and
then either "Center", to use the center frequency, or "Marker", to use the fre-
quency defined by marker 1.

6. Select the unit for the power result display.

7. Select the measurement time for which the average is calculated, or define the
number of readings to average. To define the number of readings to be taken into
account manually, select "Manual" and enter the number in the "Number of Read-
ings" field.

8. To activate the duty cycle correction, select "DutyCycle" and enter a percentage as
the correction value.

9. If you selected "dB" or "%" as units (relative display), define a reference value:

a) To set the currently measured power as a reference value, press "Meas ->
Ref".

b) Alternatively, enter a value manually in the "Reference Value" field.

c) Optionally, select the "Use Ref Level Offset" option to take the reference level
offset set for the analyzer into account for the measured power.

10. To use the power sensor as an external power trigger, select the "External Power
Trigger" option and define the trigger settings.
For details see "How to configure a power sensor as an external (PSE) trigger"
on page 26.
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11. If necessary, repeat steps 3-10 for another power sensor.

12. Set the "Power Sensor State" at the top of the "Power Sensor" tab to "On" to acti-

vate power measurement for the selected power sensors.

The results of the power measurement are displayed in the marker table (Function:
"Sensor <1...4>").

How to zero the power sensor

To display the "Power Sensor" tab of the "Input" dialog box, do one of the following:
e Select "Input" from the "Overview".
e Select [INPUT/OUTPUT] and then "Power Sensor Config".

Select the tab that is assigned to the power sensor you want to zero.

Press "Zeroing Power Sensor".
A dialog box is displayed that prompts you to disconnect all signals from the input
of the power sensor.

Disconnect all signals sending input to the power sensor and press [ENTER] to
continue.

Wait until zeroing is complete.
A corresponding message is displayed.

How to configure a power sensor as an external (PSE) trigger

The following step-by-step instructions demonstrate how to configure a power sensor
to be used as an external power sensor trigger.

To configure a power sensor as an external power sensor (PSE) trigger

1.

Connect a compatible power sensor to the "Power Sensor" interface on the front
panel of the R&S FSPN. (For details on supported sensors see "Using a power
sensor as an external power trigger" on page 20).

Set up the power sensor as described in "How to set up a power sensor"
on page 25.

In the "Power Sensor" tab of the "Input" dialog box, select the "External Power Trig-
ger" option.

Enter the power level at which a trigger signal is to be generated ("External Trigger
Level") and the other trigger settings for the power sensor trigger.

Press [TRIG] and then select "Trigger/ Gate Config".
In the "Trigger And Gate" dialog box, select "Signal Source" = "PSE".

The R&S FSPN is configured to trigger when the defined conditions for the power
sensor occur. Power measurement results are provided as usual.
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4.3.1.4 Probes input

The R&S FSPN can also analyze data from a active modular probe.

You can use active modular probes in all applications that require the spectrum ana-
lyzer hardware (R&S FSPN-B1).

L I O Y [T I o] o] oYY U UUP R 27
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Using probes

Probes allow you to perform voltage measurements very flexibly and precisely on all
sorts of devices to be tested, without interfering with the signal. The R&S FSPN base
unit and some (optional) applications support input from probes. For information on
which probes are supported, see the R&S FSPN specifications document.

@ Active probes
When using active probes from the R&S RT family, consider the following:

® Active probes require operating power from the instrument and have a proprietary
interface to the instrument.

® The probe is automatically recognized by the instrument, no adjustment is
required.

® Connections should be as short as possible to keep the usable bandwidth high.
® Observe the operating voltage range.

Microbutton action

You can define an action to be performed by the R&S FSPN when the probe's micro-
button (if available) is pressed. Currently, a single data acquisition via the probe can be
performed simply by pressing the microbutton.

RF probes

Active modular probes can be connected to the RF Input connector on the R&S FSPN
using an R&S RT-ZA9 adapter. Thus, you can perform frequency sweeps on data from
all active probes with a maximum bandwidth of up to 80 MHz, depending on the instal-
led bandwidth extension options. The R&S RT-ZA9 provides an interface between the
probe's BNC socket and the analyzer's N-socket. The USB connection provides the
necessary supply voltages for the probe.

To connect an active probe to the RF Input
1. Connect the R&S RT-ZA9 adapter to the RF Input connector on the R&S FSPN.

2. Connect the R&S RT-ZA9 adapter's USB cable to a USB connector on the
R&S FSPN.

3. Connect the probe to the adapter.
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4. In the "Input source" settings, select the "Input connector": "RF Probe".

Probes are automatically detected when you plug them into the R&S FSPN. The
detected information on the probe is displayed in the "Probes" tab of the "Input"
dialog box.

o To determine whether the probe has been connected properly and recognized by the
= R&S FSPN, use the [SENSe: ] PROBe<pb>:SETup:STATe? remote control com-
mand.

Impedance and attenuation

The measured signal from the probe is attenuated internally by the probe's specific
attenuation. For RF probes, the attenuation is compensated using a pre-defined "Probe
on RF Input" transducer factor. This special transducer factor is automatically activated
before the common RF data processing when you select "RF probe" as the input con-
nector. The reference level is adjusted automatically.

A fixed impedance of 50 Q is used for all probes to convert voltage values to power
levels.

Multimode function and offset compensation for modular RF probes

The R&S RT-ZM probe family features the MultiMode function which allows you to
switch between single-ended, differential, and common mode measurements without
reconnecting or resoldering the probe.
Four different input voltages can be measured with the MultiMode feature:
® P-Mode: (pos.) Single-ended input voltage (V)

Voltage between the positive input terminal and ground
® N-Mode: (neg.) Single-ended input voltage (V,)

Voltage between the negative input terminal and ground
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® DM-Mode: Differential mode input voltage (Vg,)
Voltage between the positive and negative input terminal

Vdmz%_vn

® CM-Mode: Common mode input voltage (V¢m)
Mean voltage between the positive and negative input terminal vs. ground
VW + VW

cm T
The R&S FSPN supports all probe modes.

Offset compensation

The R&S RT-ZM probes feature a comprehensive offset compensation function. The
compensation of DC components directly at the probe tip even in front of the active
probe amplifier is possible with an extremely wide compensation range of +16 V (x24 V
for P and N modes).

The offset compensation feature is available for every MultiMode setting:

MultiMode Offset compensation Offset compen- | Application
setting sation range

DM-Mode Differential DC voltage +16 V Probing single-ended signals, e.g. power
rails with high DC component and small AC
signal.

CM-Mode Common mode DC volt- | +16 V Measurements of signals with high common
age mode levels, e.g. current measurements
with a shunt resistor.

P-Mode DC voltage at positive 124V Measurement of single-ended AC signals
input terminal with high superimposed DC component at
the positive input terminal.

Note: The maximum voltage difference
between the positive and negative input ter-
minals is 16 V.

N-Mode DC voltage at negative 124V Measurement of single ended AC signals
input terminal with high superimposed DC component at
the negative input terminal.

Note: The maximum voltage difference
between the positive and negative input ter-
minals is 16 V.

If the offset for DM-mode or CM-mode is changed, the offsets for the P-mode and N-
mode are adapted accordingly, and vice versa.

Probe settings
Access: [INPUT / OUTPUT] > "Input Source Config" > "Probes"

Data input for the measurement can be provided by probes if the optional R&S RT-ZA9
adapter is used.
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Input Source Power Sensor Probes

Probe RF

Name RT-ZM90
Serial Number 101411

Part Number 1419.3205K02
Type Modular

Probe Mode CM-Mode
Common Mode Offset 0.0V
Differential Mode Offset 0.0V

P Offset

N Offset

ﬂ Attenuation 10:1
. Attenuation 2:1

Corr ings

Microbutton Action Run Single

The detected type of probe, if any, is displayed.

For more information on using probes with an R&S FSPN, see "Using probes"
on page 27.

For general information on the R&S®RT probes, see the device manuals.
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F N A =1 (U= 1o ] o T PSSR UPPPPP 31
1Y/ [Teo] 01U ] (o] AN w11 (o] o VSRR 31
Name

Probe name

Remote command:
[SENSe: ] PROBe<pb>:SETup:NAME? on page 138

Serial Number
Serial number of the probe

Remote command:
[SENSe: ] PROBe<pb>:ID:SRNumber? on page 136

Part Number
Rohde & Schwarz part number

Remote command:
[SENSe: ] PROBe<pb>:ID:PARTnumber? on page 135
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Type

Type of probe:

® Single-ended
e Differential

® Active Modular

Remote command:
[SENSe: ] PROBe<pb>:SETup:TYPE? on page 140

Mode

Mode for multi-mode modular probes. Determines which voltage is measured.

"DM-mode" Voltage between the positive and negative input terminal

"CM-mode" Mean voltage between the positive and negative input terminal vs.
ground

"P-mode" Voltage between the positive input terminal and ground

"N-mode" Voltage between the negative input terminal and ground

Remote command:
[SENSe: ] PROBe<pb>:SETup: PMODe on page 138

Common Mode Offset / Diff. Mode Offset / P Offset / N Offset /

Sets the offset for the probe, depending on the used mode (CM and DM mode both
use the "Common Mode Offset"). The setting is only available if a differential (R&S RT-
ZD) or modular (R&S RT-ZM) probe is connected to the R&S FSPN.

If the probe is disconnected, the offset of the probe is reset to 0.0 V.

Note: If the offset for DM-mode or CM-mode is changed, the offsets for the P-mode
and N-mode are adapted accordingly, and vice versa.

Remote command:

[SENSe: ] PROBe<pb>:SETup:CMOFfset on page 136

[SENSe: ] PROBe<pb>:SETup:DMOFfset on page 137

[SENSe: ] PROBe<pb>:SETup:NMOFfset on page 138

[SENSe: ] PROBe<pb>:SETup:PMOFfset on page 139

Attenuation
Defines the attenuation applied to the input at the probe. This setting is only available
for modular probes.

"10:1" Attenuation by 20 dB
"2:1" Attenuation by 6 dB

Remote command:
[SENSe: ] PROBe<pb>:SETup:ATTRatio on page 136

Microbutton Action

Active Rohde & Schwarz probes (except for R&S RT-ZS10E) have a configurable
microbutton on the probe head. By pressing this button, you can perform an action on
the instrument directly from the probe.

Select the action that you want to start from the probe:
"Run Single" Starts one data acquisition.

User Manual 1179.4540.02 — 06 31



R&S®FSPN Configuration

Configuring Data Inputs and Outputs

"No Action" Prevents unwanted actions due to unintended usage of the microbut-
ton.

Remote command:
[SENSe: ] PROBe<pb>:SETup :MODE on page 137

4.3.2 Outputs

Access: "Overview" > "Output”

The output supported by the Spectrum Monitor are similar to those in the Phase Noise
Spectrum applications.

For a comprehensive description on how to configure the DC Power sources and the
Signal Source, refer to the documentation of the R&S FSPN.
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Noise Source Control

Enables or disables the 28 V voltage supply for an external noise source connected to
the "Noise source control / Power sensor") connector. By switching the supply voltage
for an external noise source on or off in the firmware, you can enable or disable the
device as required.

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the R&S FSPN itself, for example when measuring the noise level of
an amplifier.

In this case, you can first connect an external noise source (whose noise power level is
known in advance) to the R&S FSPN and measure the total noise power. From this
value, you can determine the noise power of the R&S FSPN. Then when you measure
the power level of the actual DUT, you can deduct the known noise level from the total
power to obtain the power level of the DUT.

Remote command:
DIAGnostic:SERVice:NSOurce on page 140
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Trigger 1/2

Trigger Source  Trigger In/Out

Trigger 2 Input Output
Trigger 3 Input Output

Output Type User Defined ~ Level Low High

Pulse Length m Send Trigger

The trigger input and output functionality depends on how the variable "Trigger Input/
Output" connectors are used.

"Trigger 1" "Trigger 1": "Trigger Input/Output" connector on the front panel

"Trigger 2" Defines the usage of the variable "Trigger Input/Output” connector on
the rear panel.

"Input” The signal at the connector is used as an external trigger source by
the R&S FSPN. Trigger input parameters are available in the "Trig-
ger" dialog box.

"Output” The R&S FSPN sends a trigger signal to the output connector to be
used by connected devices.
Further trigger parameters are available for the connector.

Remote command:
OUTPut:TRIGger<tp>:DIRection on page 155

Output Type < Trigger 1/2
Type of signal to be sent to the output

"Device Trig- (Default) Sends a trigger when the R&S FSPN triggers.

gered"
"Trigger Sends a (high level) trigger when the R&S FSPN is in "Ready for trig-
Armed" ger" state.

This state is indicated by a status bit in the STATus : OPERation reg-
ister (bit 5), as well as by a low-level signal at the "AUX" port (pin 9).

"User Defined" Sends a trigger when you select "Send Trigger".
In this case, further parameters are available for the output signal.

Remote command:
OUTPut:TRIGger<tp>:0TYPe on page 156

Level — Output Type — Trigger 1/2
Defines whether a high (1) or low (0) constant signal is sent to the trigger output con-
nector (for "Output Type": "User Defined".

The trigger pulse level is always opposite to the constant signal level defined here. For
example, for "Level" = "High", a constant high signal is output to the connector until you
select the Send Trigger function. Then, a low pulse is provided.
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Configuring the Amplitude

v trigger v trigger
5 - 5 | “
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low-level constant, high-level constant,
high-level trigger low-level trigger

Remote command:
OUTPut:TRIGger<tp>:LEVel on page 156

Pulse Length — Output Type < Trigger 1/2
Defines the duration of the pulse (pulse width) sent as a trigger to the output connector.

Remote command:
OUTPut:TRIGger<tp>:PULSe:LENGth on page 157

Send Trigger — Output Type — Trigger 1/2
Sends a user-defined trigger to the output connector immediately.

Note that the trigger pulse level is always opposite to the constant signal level defined
by the output Level setting. For example, for "Level" = "High", a constant high signal is
output to the connector until you select the "Send Trigger" function. Then, a low pulse
is sent.

Which pulse level is sent is indicated by a graphic on the button.

Remote command:
OUTPut:TRIGger<tp>:PULSe:IMMediate on page 156

Configuring the Amplitude

The amplitude is configured in the "Amplitude" dialog box.

e Configuring Level CharacteriStiCs.........coooviiiiiiiiiiceeeeeccrrre e 34
®  SCaliNg the LEVEI AXIS....uuuuieiiieie i e e e e e e e e e e e e e e e eeee e eeeaeeanes 38

Configuring Level Characteristics

Access: "Overview" > "Amplitude" > "Amplitude”
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Amplitude @ X

Amplitude Scale

Reference Level Input Settings

Value -2.0 dBm Preamplifier
Offset 5.0dB Input Coupling

Impedance Matching
Unit dBm - pecan gy

Impedance 50Q 75Q User
Auto Level

Value
Attenuation

Pad Type

Mode Manual Electronic Attenuation

State

Mode

Optimization
Value

® The electronic attenuator and its settings are only available below 8 GHz.
The R&S FSPN50 features an additional mechanical attenuator.
See the R&S FSPN User Manual for further details.

REFEIENCE LEVELL ... ..ot e e e e e e e e e e 35

L Shifting the DiSplay (OffSEt)........ceeweueeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeesneeeesnenaens 36

L Uittt 36
F N A =T [UE= 1o T = 1 16 = 36
(0] 0111012 o ) o 1 USSR 36
Using Electronic AtenUAtiON..........euviieiieccccee e 37
e Y= T aT o] 1T R 37
N[0 =T OF= T ot =Y =1 i o o 1SRRIt 37

Reference Level

Defines the expected maximum reference level. Signal levels above this value are pos-
sibly not measured correctly. Signals above the reference level are indicated by an "IF
Overload" or "OVLD" status display.

The reference level can also be used to scale power diagrams; the reference level is
then used for the calculation of the maximum on the y-axis.

Since the hardware of the R&S FSPN is adapted according to this value, it is recom-
mended that you set the reference level close above the expected maximum signal
level. Thus you ensure an optimal measurement (no compression, good signal-to-
noise ratio).
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Remote command:
DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel
on page 142

Shifting the Display (Offset) < Reference Level
Defines an arithmetic level offset. This offset is added to the measured level. In some
result displays, the scaling of the y-axis is changed accordingly.

Define an offset if the signal is attenuated or amplified before it is fed into the
R&S FSPN so the application shows correct power results. All displayed power level
results are shifted by this value.

The setting range is +200 dB in 0.01 dB steps.

Note, however, that the internal reference level (used to adjust the hardware settings to
the expected signal) ignores any "Reference Level Offset". Thus, it is important to keep
in mind the actual power level the R&S FSPN must handle. Do not rely on the dis-
played reference level (internal reference level = displayed reference level - offset).

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel:
OFFSet on page 143

Unit — Reference Level
The R&S FSPN measures the signal voltage at the RF input.

Remote command:
INPut:IMPedance on page 123
CALCulate<n>:UNIT:POWer on page 142

Attenuation Value

The RF attenuation can be set manually in 1 dB steps (down to 0 dB). Other entries
are rounded to the next integer value. The range is specified in the data sheet. If the
defined reference level cannot be set for the defined RF attenuation, the reference
level is adjusted accordingly and the warning "limit reached" is displayed.

NOTICE! Risk of hardware damage due to high power levels. When decreasing the
attenuation manually, ensure that the power level does not exceed the maximum level
allowed at the RF input, as an overload may lead to hardware damage.

Remote command:
INPut:ATTenuation on page 144

Optimization
Selects the priority for signal processing after the RF attenuation has been applied.

"Low distortion"
(Default:) Optimized for low distortion by avoiding intermodulation

"Low noise" Optimized for high sensitivity and low noise levels
If this setting is selected, "Low noise" is indicated in the channel infor-
mation bar.

Remote command:
INPut:ATTenuation:AUTO:MODE on page 144
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Using Electronic Attenuation
If the (optional) Electronic Attenuation hardware is installed on the R&S FSPN, you can
also activate an electronic attenuator.

In "Auto" mode, the settings are defined automatically; in "Manual" mode, you can
define the mechanical and electronic attenuation separately.

Note: In "Auto" mode, RF attenuation is provided by the electronic attenuator as much
as possible to reduce the amount of mechanical switching required. Mechanical attenu-
ation can provide a better signal-to-noise ratio, however.

When you switch off electronic attenuation, the RF attenuation is automatically set to
the same mode (auto/manual) as the electronic attenuation was set to. Thus, the RF
attenuation can be set to automatic mode, and the full attenuation is provided by the
mechanical attenuator, if possible.

If the defined reference level cannot be set for the given attenuation, the reference
level is adjusted accordingly and the warning "limit reached" is displayed in the status
bar.

Remote command:
INPut:EATT:STATe on page 145
INPut :EATT:AUTO on page 145
INPut :EATT on page 145

Preamplifier
If the (optional) internal preamplifier hardware is installed on the R&S FSPN, a pream-
plifier can be activated for the RF input signal.

You can use a preamplifier to analyze signals from DUTs with low output power.

The input signal is amplified by 30 dB if the preamplifier option is activated.

Noise Cancellation
The R&S FSPN can correct the results by removing the inherent noise of the analyzer,
which increases the dynamic range.

In this case, a reference measurement of the inherent noise of the analyzer is carried
out. The measured noise power is then subtracted from the power in the channel that
is being analyzed (first active trace only).

The inherent noise of the instrument depends on the selected center frequency, resolu-
tion bandwidth and level setting. Therefore, the correction function is disabled when-
ever one of these parameters is changed. A disable message is displayed on the
screen. To enable the correction function after changing one of these settings, activate
it again. A new reference measurement is carried out.

Noise cancellation is also available in zero span.

® RMS

® Average
e Sample
o

Positive peak

Remote command:
[SENSe: ] POWer:NCORrection on page 143
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4.4.2 Scaling the Level Axis

Access: "Overview" > "Amplitude" > "Scale"

Amplitude Scale

Range Scaling

0 Logarithmic
Range 100.0 dB -

. Linear Percent

REANETERATTGLY 100.0 %
. Linear with Unit

Auto Scale Once Absolute Relative

S To= 11 o T TP 39
D T LT, 39
Range

Defines the displayed y-axis range in dB.
The default value is 100 dB.

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] on page 147

Ref Level Position
Defines the reference level position, i.e. the position of the maximum AD converter
value on the level axis in %.

0 % corresponds to the lower and 100 % to the upper limit of the diagram.
Values from -120 % to +280 % are available.

Larger values are useful for small scales, such as a power range of 10 dB or 20 dB,
and low signal levels, for example 60 dB below the reference level. In this case, large
reference level position values allow you to see the trace again.

Remote command:
DISPlay [ :WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] :RPOSition
on page 148

Auto Scale Once
Automatically determines the optimal range and reference level position to be dis-
played for the current measurement settings.

The display is only set once; it is not adapted further if the measurement settings are
changed again.
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Remote command:
DISPlay [ :WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] : AUTO ONCE
on page 147

Scaling
Defines the scaling method for the y-axis.

"Logarithmic" Logarithmic scaling (only available for logarithmic units - dB..., and A,

V, Watt)

"Linear with Linear scaling in the unit of the measured signal

Unit"

"Linear Per- Linear scaling in percentages from 0 to 100

cent"

"Absolute" The labeling of the level lines refers to the absolute value of the refer-
ence level (not available for "Linear Percent")

"Relative" The scaling is in dB, relative to the reference level (only available for
logarithmic units - dB...). The upper line of the grid (reference level) is
always at 0 dB.

Remote command:

DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y:SPACing on page 148
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:SCALe] :MODE

on page 147

Y-Axis Max

Defines the maximum value of the y-axis in the currently selected diagram in either
direction (in Volts). Thus, the y-axis scale starts at -<Y-Axis Max> and ends at +<Y-Axis
Max>.

This command is only available if the evaluation mode for the I1/Q Analyzer is set to
"I/Q-Vector" or "Real/lmag (1/Q)".

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] on page 147

4.5 Configuring Frequency Characteristics

Access: "Overview" > "Frequency"
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Frequency . X

Frequency

Center 4.0 GHz

Center Frequency Stepsize
Stepsize Manual

Frequency Offset

(0701 (=Tl o =To [ 1= o Y2 RPP U PN 40
Center FreqUENCY StEPSIZE.....cii oo e e e e e e e e e e e e e e e e e ee e 40
FrequenCy OffSEt..... ... e 40

Center Frequency
Defines the center frequency of the signal in Hertz.

Remote command:
[SENSe: ] FREQuency:CENTer on page 149

Center Frequency Stepsize
Defines the step size by which the center frequency is increased or decreased using
the arrow keys.

The step size can be coupled to another value or it can be manually set to a fixed

value.

"= Center" Sets the step size to the value of the center frequency. The used
value is indicated in the "Value" field.

"Manual" Defines a fixed step size for the center frequency. Enter the step size

in the "Value" field.

Remote command:
[SENSe: ] FREQuency:CENTer:STEP on page 150

Frequency Offset
Shifts the displayed frequency range along the x-axis by the defined offset.

This parameter has no effect on the instrument's hardware, on the captured data, or on
data processing. It is simply a manipulation of the final results in which absolute fre-
quency values are displayed. Thus, the x-axis of a spectrum display is shifted by a
constant offset if it shows absolute frequencies. However, if it shows frequencies rela-
tive to the signal's center frequency, it is not shifted.

A frequency offset can be used to correct the display of a signal that is slightly distorted
by the measurement setup, for example.

The allowed values range from -1 THz to 1 THz. The default setting is 0 Hz.
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Remote command:
[SENSe: ] FREQuency:OFFSet on page 150

4.6 Configuring Triggered Measurements

Access (trigger source): "Overview" > "Trigger / Gate" > "Trigger Source"

Access (trigger connectors): "Overview" > "Trigger / Gate" > "Trigger In / Out"

Trigger settings determine when the input signal is measured.

Preview
Show Preview Off [o])]
Settings

[Zg0 (I Tw"Al 13.25 GHz
RBW 10.0 MHz

VR R IT 10.0 ms

Trigger Source Trigger In/Out
Source Free Run

Level
Offset

Hysteresis

1 Zero Span

|

L lereny
CF 13.25 GHz

Drop-Out Time
Slope

Holdoff

e 1AP Clrw

T D = W |
1.0 ms/

" 1001 pts
Gate Settings
Gated Trigger
Gate Mode
Gate Delay

Gate Length

THIQOEE SOUICE... .o i et e e e et e e e e e e e e e e e e et et e ee e e eeeea e st st a b eeeaeeasaaaaaaaeeees 41
O =Y (01 OO 41
O 1o o 1= 2RO 42
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L /Q POWET ...ttt ettt ettt ettt ananan e 42
L RF POWET. ...ttt 43
QI 1 T L= VY 43
Repetition INterval.........ooo e 43
THGGEr OffSEL. it 43
[ T T = PO PPUPR R POPPP 44
[T oL@ 10 S I 4= TP PP ORISR 44
I e o 1=l [ o [ ) 1 USSP 44
1] 0] o 1= 44

Trigger Source
Selects the trigger source. If a trigger source other than "Free Run" is set, "TRG" is dis-
played in the channel bar and the trigger source is indicated.

Remote command:
TRIGger[:SEQuence] : SOURce on page 154

Free Run < Trigger Source

No trigger source is considered. Data acquisition is started manually or automatically
and continues until stopped explicitly.
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Remote command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 154

Ext. Trigger 1/2 < Trigger Source
Data acquisition starts when the TTL signal fed into the specified input connector
meets or exceeds the specified trigger level.

Note: "External Trigger 1" automatically selects the trigger signal from the "Trigger
Input / Output" connector on the front panel.
In the I/Q Analyzer application, only "External Trigger 1" is supported.

For details, see the "Instrument Tour" section in the R&S FSPN Getting Started man-
ual.

"External Trigger 1"
Trigger signal from the "Trigger Input / Output" connector.
(front panel)

"External Trigger 2"
Trigger signal from the "Sync Trigger Input / Output" connector.
Note: Connector must be configured for "Input" in the "Output" config-
uration
(See the R&S FSPN base unit user manual).

Remote command:
TRIG:SOUR EXT, TRIG:SOUR EXT2
See TRIGger [ :SEQuence] : SOURce on page 154

IF Power < Trigger Source
The R&S FSPN starts capturing data as soon as the trigger level is exceeded around
the third intermediate frequency.

For frequency sweeps, the third IF represents the start frequency. The trigger threshold
depends on the defined trigger level, as well as on the RF attenuation and preamplifi-
cation. A reference level offset, if defined, is also considered. The trigger bandwidth at
the intermediate frequency depends on the RBW and sweep type. For details on avail-
able trigger levels and trigger bandwidths, see the instrument specifications document.

For measurements on a fixed frequency (e.g. zero span or I/Q measurements), the
third IF represents the center frequency.

This trigger source is only available for RF input.

The available trigger levels depend on the RF attenuation and preamplification. A refer-
ence level offset, if defined, is also considered.

For details on available trigger levels and trigger bandwidths, see the specifications
document.

Remote command:
TRIG:SOUR IFP, see TRIGger [:SEQuence] : SOURce on page 154

I/Q Power < Trigger Source
This trigger source is only available in the I/Q Analyzer application and in applications
that process 1/Q data.

Triggers the measurement when the magnitude of the sampled 1/Q data exceeds the
trigger threshold.
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The trigger bandwidth corresponds to the bandwidth setting for I1/Q data acquisition.

Remote command:
TRIG:SOUR IQP, see TRIGger [:SEQuence] : SOURce on page 154

RF Power < Trigger Source
Defines triggering of the measurement via signals which are outside the displayed
measurement range.

For this purpose, the instrument uses a level detector at the first intermediate fre-
quency.

The input signal must be in the frequency range between 500 MHz and 8 GHz.

The resulting trigger level at the RF input depends on the RF attenuation and preampli-

fication. For details on available trigger levels, see the instrument's specifications docu-
ment.

Note: If the input signal contains frequencies outside of this range (e.g. for fullspan
measurements), the measurement can be aborted. A message indicating the allowed
input frequencies is displayed in the status bar.

A "Trigger Offset", "Trigger Polarity" and "Trigger Holdoff" (to improve the trigger stabil-
ity) can be defined for the RF trigger, but no "Hysteresis".

Remote command:
TRIG:SOUR RFP, see TRIGger [:SEQuence] : SOURce on page 154

Trigger Level
Defines the trigger level for the specified trigger source.

For details on supported trigger levels, see the instrument specifications document.

For time triggers, the repetition interval is defined. See "Repetition Interval”
on page 43.

Remote command:
TRIGger[:SEQuence] : LEVel: IFPower on page 153
TRIGger<undef>[:SEQuence] : LEVel : IQPower on page 153

Repetition Interval
Defines the repetition interval for a time trigger.

The shortest interval is 2 ms.

Set the repetition interval to the exact pulse period, burst length, frame length or other
repetitive signal characteristic. If the required interval cannot be set with the available
granularity, configure a multiple of the interval that can be set. Thus, the trigger
remains synchronized to the signal.

Remote command:
TRIGger [:SEQuence] : TIME:RINTerval on page 155

Trigger Offset
Defines the time offset between the trigger event and the start of the measurement.
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Offset > 0: Start of the measurement is delayed

Offset < 0: Measurement starts earlier (pretrigger)
Only possible for zero span (e.g. I/Q Analyzer application) and gated trigger switched off
Maximum allowed range limited by the measurement time:

Pretrigger ., = measurement time, .4

Tip: To determine the trigger point in the sample (for "External" or "IF Power" trigger
source), use the TRACe: TQ: TPTSample? command.

Remote command:
TRIGger[:SEQuence] :HOLDoff [ : TIME] on page 151

Hysteresis

Defines the distance in dB to the trigger level that the trigger source must exceed
before a trigger event occurs. Setting a hysteresis avoids unwanted trigger events
caused by noise oscillation around the trigger level.

Remote command:
TRIGger [:SEQuence] : IFPower:HYSTeresis on page 152

Drop-Out Time
Defines the time that the input signal must stay below the trigger level before triggering
again.

Remote command:
TRIGger [:SEQuence] : DTIMe on page 151

Trigger Holdoff
Defines the minimum time (in seconds) that must pass between two trigger events.
Trigger events that occur during the holdoff time are ignored.

Remote command:
TRIGger [:SEQuence] : IFPower: HOLDoff on page 152

Slope
For all trigger sources except time, you can define whether triggering occurs when the
signal rises to the trigger level or falls down to it.

For gated measurements in "Edge" mode, the slope also defines whether the gate
starts on a falling or rising edge.

Remote command:
TRIGger [:SEQuence] : SLOPe on page 154

4.7 Data Acquisition and Bandwidth Settings

Access: "Overview" > "Bandwidth"

@ Data ACQUISIION. ....ciii et e e e e e e ————— 45
@ SWEEP SEHINGS. i —————— 48
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Data Acquisition and Bandwidth Settings

Data Acquisition

Access: "Overview" > "Bandwidth" > "Data Acquisition" tab

The data acquisition settings define which parts of the input signal are captured for fur-
ther evaluation in the applications.

Data Acquisition Sweep

Data Acquisition

Advanced Fourier Transformation Params

Sample Rate 32.0 MHz i
Transformation

i i Algorithm
Analysis Bandwidth 25.6 MHz g

(ABW) )
FFT Length 4096

Meas Time 31.281 ps

Averaging

Window Function Flattop (amplitude acc)
Record Length 1001

Window Overlap JINA]

Swap I/Q
Window Length [liial

Frequency Resolution - -
Visualization

T R

| Overiap—| = FFT Length

RBW

Figure 4-2: Data acquisition settings with advanced FFT parameters
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Sample Rate
Defines the 1/Q data sample rate of the R&S FSPN. This value depends on the defined
Analysis Bandwidth.

Note: The Spectrum Monitor is limited to a maximum sample rate of 25 MHz.
The following rule applies:
sample rate = analysis bandwidth / 0.8
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Remote command:
TRACe:TIQ:SRATe on page 163

Analysis Bandwidth
Defines the flat, usable bandwidth of the final I/Q data. This value depends on the
defined Sample Rate.

analysis bandwidth = 0.8 * sample rate

Remote command:
TRACe:IQ:BWIDth on page 161

Maximum Bandwidth

Defines the maximum bandwidth to be used by the R&S FSPN for I/Q data acquisition.
Which options are available depends on which bandwidth extension options are instal-
led.

"Auto" (Default:) All installed bandwidth extension options are enabled. The
currently available maximum bandwidth is allowed.

Remote command:
TRACe:TIQ:WBANd[:STATe] on page 164
TRACe: IQ:WBANd:MBWidth on page 163

200 MHz Filter
Activates a 200 MHz filter before the A/D converter, thus restricting the processed
bandwidth to 200 MHz while using the wideband processing path in the R&S FSPN.

This is useful for signals that have a bandwidth of approximately 200 MHz (for example
Docsis 3.1). In this case, the R&S FSPN can optimize signal processing for the rele-
vant signal and filter out unwanted signal parts from adjacent channels, while taking
advantage of a higher sample rate.

If the filter is active, "200 MHZz" is indicated in the channel information bar.

Remote command:
TRACe:IQ:WFILter on page 164

Meas Time

Defines the 1/Q acquisition time. By default, the measurement time is calculated as the
number of 1/Q samples ("Record Length") divided by the sample rate. If you change the
measurement time, the Record Length is automatically changed, as well.

Remote command:
[SENSe: ] SWEep:TIME on page 110

Record Length

Defines the number of I/Q samples to record. By default, the number of measurement
points is used. The record length is calculated as the measurement time multiplied by
the sample rate. If you change the record length, the Meas Time is automatically
changed, as well.

Note: For the I/Q vector result display, the number of I/Q samples to record ("Record
Length") must be identical to the number of trace points to be displayed ("Sweep
Points"). Thus, the measurement points are not editable for this result display. If the
"Record Length" is edited, the measurement points are adapted automatically.
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Remote command:
TRACe:IQ:RLENgth on page 161
TRACe:IQ:SET on page 161

Swap 1/Q
Activates or deactivates the inverted 1/Q modulation. If the | and Q parts of the signal
from the DUT are interchanged, the R&S FSPN can do the same to compensate for it.

On | and Q signals are interchanged
Inverted sideband, Q+j*|

Off I and Q signals are not interchanged

Normal sideband, 1+j*Q

Remote command:
[SENSe: ] SWAPig on page 160

RBW
Defines the resolution bandwidth for Spectrum results. The available RBW values
depend on the sample rate and record length.

Depending on the selected RBW mode, the value is either determined automatically or
can be defined manually. As soon as you enter a value in the input field, the RBW
mode is changed to "Manual".

If the "Advanced Fourier Transformation Params" option is enabled, advanced FFT
mode is selected and the RBW cannot be defined directly.

"Auto mode" (Default) The RBW is determined automatically depending on the
Sample Rate and Record Length.

"Manual mode" The RBW can be defined by the user.

"Advanced This mode is used if the "Advanced Fourier Transformation Params"
FFT mode" option is enabled.
The RBW is determined by the advanced FFT parameters.

Remote command:
[SENSe:]IQ:BWIDth:MODE on page 157
[SENSe:]IQ:BWIDth:RESolution on page 158

Advanced FFT mode / Basic Settings
Shows or hides the "Advanced Fourier Transformation" parameters in the "Data Acqui-
sition" dialog box.

Note that if the advanced FFT mode is used, the RBW settings are not available.

Transformation Algorithm < Advanced FFT mode / Basic Settings
Defines the FFT calculation method.

"Single" One FFT is calculated for the entire record length; if the FFT Length
is larger than the record length, zeros are appended to the captured
data.
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"Averaging" Several overlapping FFTs are calculated for each record; the results
are combined to determine the final FFT result for the record. The
number of FFTs to be averaged is determined by the Window Overlap
and the Window Length.

Remote command:
[SENSe:]IQ:FFT:ALGorithm on page 158

FFT Length — Advanced FFT mode / Basic Settings

Defines the number of frequency points determined by each FFT calculation. The more
points are used, the higher the resolution in the spectrum becomes, but the longer the
calculation takes.

Note: If you enter the value manually, any integer value from 3 to 524288 is available.

Remote command:
[SENSe:]IQ:FFT:LENGth on page 159

Window Function < Advanced FFT mode / Basic Settings
In the I/Q analyzer you can select one of several FFT window types.

The following window types are available:
® Blackman-Harris

Flattop

Gauss

Rectangular

5-Term

Remote command:
[SENSe:]IQ:FFT:WINDow: TYPE on page 160

Window Overlap — Advanced FFT mode / Basic Settings
Defines the part of a single FFT window that is re-calculated by the next FFT calcula-
tion when using multiple FFT windows.

Remote command:
[SENSe:]IQ:FFT:WINDow:OVERlap on page 159

Window Length — Advanced FFT mode / Basic Settings

Defines the number of samples to be included in a single FFT window in averaging
mode. (In single mode, the window length corresponds to the "Record Length”

on page 46.)

However, the window length may not be longer than the FFT Length.

Remote command:
[SENSe:]IQ:FFT:WINDow: LENGth on page 159

4.7.2 Sweep Settings

Access: "Overview" > "Bandwidth" > "Sweep" tab
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Data Acquisition = Sweep

Sweep Points il

Sweep Count U
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Sweep Points

In the I/Q Analyzer application, a specific frequency bandwidth is swept for a specified
measurement time. During this time, a defined number of samples (= "Record Length")
are captured. These samples are then evaluated by the applications. Therefore, in this
case the number of sweep points does not define the amount of data to be acquired,
but rather the number of trace points that are evaluated and displayed in the result dia-
grams.

Remote command:
[SENSe:]SWEep [ :WINDow<n>] : POINts on page 110

Sweep/Average Count

Defines the number of measurements to be performed in the single sweep mode. Val-
ues from 0 to 200000 are allowed. If the values 0 or 1 are set, one measurement is
performed.

The sweep count is applied to all the traces in all diagrams.

If the trace modes "Average", "Max Hold" or "Min Hold" are set, this value also deter-
mines the number of averaging or maximum search procedures.

In continuous sweep mode, if "Sweep Count" = 0 (default), averaging is performed
over 10 measurements. For "Sweep Count" =1, no averaging, maxhold or minhold
operations are performed.

Remote command:
[SENSe: ] SWEep:COUNt on page 109

Continuous Sweep / Run Cont
After triggering, starts the sweep and repeats it continuously until stopped. This is the
default setting.

While the measurement is running, "Continuous Sweep" and [RUN CONT] are high-
lighted. The running measurement can be aborted by selecting the highlighted softkey
or key again. The results are not deleted until a new measurement is started.

Remote command:
INITiate<n>:CONTinuous on page 106
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Single Sweep / Run Single
After triggering, starts the number of sweeps set in "Sweep Count". The measurement
stops after the defined number of sweeps has been performed.

While the measurement is running, "Single Sweep" and [RUN SINGLE] are highligh-
ted. The running measurement can be aborted by selecting the highlighted softkey or
key again.

Remote command:

INITiate<n>[:IMMediate] on page 106

Continue Single Sweep
After triggering, repeats the number of sweeps set in "Sweep Count", without deleting
the trace of the last measurement.

While the measurement is running, "Continue Single Sweep" and [RUN SINGLE] are
highlighted. The running measurement can be aborted by selecting the highlighted
softkey or key again.

Remote command:
INITiate<n>:CONMeas on page 105

4.8 Display Configuration

Access: "Overview" > "Display Config"

The captured signal can be displayed using various evaluation methods. All evaluation
methods available for the current application are displayed in the evaluation bar in
SmartGrid mode.

4.9 Transducer

o Basics on tranSAUCET fACIOIS........cuueiiiieeeeee e e e 50
L JI I = 1 o [0 ot 7= 4] o [ USSR 52
o How to configure the tranSAUCET..........ooouiiiiiiii e 57
e Reference: transducer factor file format........cccceeiiiiiiiiiiii 60

4.9.1 Basics on transducer factors

The transducer allows you to manipulate the trace at discrete trace points to correct
the signal coming from an input device. Transducers are often used to correct the fre-
quency response for antennas, for example. The transducer is configured by defining
transducer factors for specific trace points. A set of transducer factors defines an inter-
polated transducer line and can be stored on the instrument.

In the Spectrum application, the correction factor from all active transducers is calcula-
ted for each displayed trace point once in advance and is added to the result of the
level measurement during the sweep. If the sweep range changes, the correction val-
ues are calculated again. If several measured values are combined in one point, only
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one value is taken into consideration. If the active transducer line is not defined for the
entire sweep range, the missing values are replaced by zeroes.

When a transducer is used, the trace is shifted by a calculated factor. However, an
upward shift reduces the dynamic range for the displayed values. Thus, the reference
level can be adapted automatically to restore the original dynamic range. The refer-
ence level is shifted by the maximum transducer factor. By default, if transducers are
active the reference level function is adapted automatically to obtain the best dynamic
performance.

If a transducer factor is active, "TDF" is displayed in the channel bar.

Y-Axis Unit

The individual transducer factors can be defined as absolute values or relative (dB)
values. However, all factors for one transducer line use the same unit. As soon as a
transducer is activated, the unit of the transducer is automatically used for all the level
settings and outputs. The unit cannot be changed in the amplitude settings since the
R&S FSPN and the active transducer are regarded as one measuring instrument. Only
for relative transducer factors (unit dB), the unit originally set on the instrument is main-
tained and can be changed.

When all transducers have been switched off, the R&S FSPN returns to the unit that
was used before a transducer was activated.

Configuration

The R&S FSPN supports transducer lines with a maximum of 1001 data points. Eight
of the transducer lines stored in the instrument can be activated simultaneously. The
number of transducer lines stored in the instrument is only limited by the capacity of
the storage device used.

A transducer line consists of the following data:

® A maximum of 1001 data points with a position and value
® A unit for the values
® A name to distinguish the transducer lines

Validity

The transducer factors must comply with the following rules to ensure correct opera-

tion:

® The frequencies for the data points must always be defined in ascending order.
Otherwise the entry will not be accepted and an error message is displayed.

® The frequencies of the data points may exceed the valid frequency range of the
R&S FSPN since only the set frequency range is taken into account for measure-
ments. The minimum frequency of a data point is 0 Hz, the maximum frequency
200 GHz.

® The value range for the transducer factor is +200 dB.
® (Gain has to be entered as a negative value, and attenuation as a positive value.
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Storing transducer factors

4.9.2 Transducer settings

Access: [Setup] > "Transducer"

Up to 8 transducer lines can be activated simultaneously in the R&S FSPN. Many
more can be stored on the instrument.

@ Stored transducer settings

If a transducer file was in use when the save set was stored (with the save item "Cur-
rent Settings" only) the R&S FSPN assumes that these transducer values should
remain valid after every recall of that save set. Thus, even if the transducer file is
changed and the original save set file is recalled later, the originally stored transducer
values are recalled and applied to the measurement. In the "Edit" transducer dialog
box, however, the changed transducer file values are displayed, as no updated trans-
ducer file was loaded.

For more information see the R&S FSPN user manual.

®  TransSdUCEr MANAGEMENT........uiiii ittt e e e e e e e e e 52
®  TranSAUCET fACTOIS....cii i e 54

4.9.2.1 Transducer management

Access: [Setup] > "Transducer"

The settings required to manage all transducer lines on the instrument are described
here.

Transducer X

Unit Compatible Active -
BASEBAND INPUT I TO RF

Adjust Ref Level
Auto Manual

Comment:

View Filter . Show Compatible

For the transducer line overview, the R&S FSPN searches for all stored transducer
lines with the file extension . TDF in the
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C:\Program Files (x86)\Rohde-Schwarz\FSPN\<version>\trd directory.
The overview allows you to determine which transducer lines are available and can be
used for the current measurement.

For details on settings for individual lines see Section 4.9.2.2, "Transducer factors",
on page 54.

For instructions on configuring and working with transducers see Section 4.9.3, "How
to configure the transducer”, on page 57.

=T 1P 53
[0 SR 53
L7 0] 13T 0= 1110113 53
Activating / DeacCtiVating..........uuueiiiiiiiii e a e 53
1070 ] 191141 o | S USRS 54
Included Transducer Lines in Overview (View Filter)......cccociiiiiiiieeeeee 54
AJUST REF LEVEL. .. e 54
Create NEW LiNE...iii ittt e s eee e e e e e e e e e e s s s neneeeeeeeees 54
o1 X o 1= TSRO 54
1077 o)V I - TSR 54
=111 (S N o 1 T OO UPPPPPPR 54
Name

The name of the stored transducer line.

Unit

The unit in which the y-values of the data points of the transducer line are defined.
The following units are available:
dB

dBm

dBmV

dBuV

dBuV/m

dBpA

dBuA/m

dBpW

dBpT

Compatibility
Indicates whether the transducer factors are compatible with the current measurement
settings.

For more information on which conditions a transducer line must fulfill to be compati-
ble, see Section 4.9.1, "Basics on transducer factors", on page 50.

Activating / Deactivating
Activates/deactivates the transducer line. Up to 8 transducer lines can be active at the
same time.

Remote command:
[SENSe:]CORRection:TRANsducer:SELect on page 174
[SENSe:]CORRection:TRANsducer [ :STATe] on page 175
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Comment
An optional description of the transducer line.

Included Transducer Lines in Overview (View Filter)

Defines which of the stored transducer lines are included in the overview. The view can
be restricted to compatible transducer lines only or include all transducer lines found.
Whether a line is compatible or not is indicated in the Compatibility setting.

Adjust Ref Level
Activates or deactivates the automatic adjustment of the reference level to the selected
transducer factor.

"Auto" Activates the automatic adjustment. The original dynamic range is
restored by shifting the reference level by the maximum transducer
factor.

"Manual" Deactivates the automatic adjustment. Adjust the reference level via

the "Amplitude" menu.

Remote command:
[SENSe:]CORRection:TRANsducer:ADJust :RLEVel [:STATe] on page 173

Create New Line
Create a new transducer line.

Remote command:
[SENSe:]CORRection:TRANsducer:SELect on page 174

Edit Line
Edit an existing transducer line configuration.

Copy Line
Copy the selected transducer line configuration to create a new line.

Delete Line
Delete the selected transducer line.

Remote command:
[SENSe:]CORRection:TRANsducer:DELete on page 174

4.9.2.2 Transducer factors

Access: [Setup] > "Transducer" > "Edit Line" / "Copy Line" / "New Line"
The settings and functions available for individual transducer lines are described here.

For instructions on creating and editing transducer lines see Section 4.9.3, "How to
configure the transducer”, on page 57.
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Edit Transducer

Name Transducerl Unit dB
Comment MeasSetup1 X-Axis o lin . log

Position Value

1.00000000 MHz

10.00000000 MHz

. 550.00 kHz 10.45 MHz

Insert Yalue Import Export

Shift x Shift y

DG N (RS Yoz |11 Vo SRR 56
= 2= T o] ] £ PR 56
INSEIT VAIUE.... ..ottt a e s e e e e eeeaaaaaaaaeeeeeeeenees 56
DElEtE VAlUEB.......coeeeeeeeee ettt e e e e e e e e e e e e e e e e e e e e e e eeareeaearara—a—_ 56
3111 TSR 56
I 3111 2SS 56
RS T= Y TS 56
0] 00 o S 57

L @ EXPIOTE ...ttt ettt ee e e e et s s e s s eeeee e seenas 57
{0 o o S 57

L Il EXPIOTE ...ttt e e n e 57
Name

Defines the transducer line name. All names must be compatible with the Microsoft
Windows conventions for file names. The transducer data is stored under this name
(with a . TDF extension) in the

C:\Program Files (x86)\Rohde-Schwarz\FSPN\<version>\trd directory.

Remote command:
[SENSe: ] CORRection:TRANsducer:SELect on page 174

Comment
Defines an optional comment for the transducer line. The text may contain up to 40
characters.

Remote command:
[SENSe:]CORRection:TRANsducer:COMMent on page 173
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Unit

The unit in which the y-values of the data points of the transducer line are defined.

As soon as a transducer is activated, the unit of the transducer is automatically used
for all the level settings and outputs. The unit cannot be changed in the amplitude set-
tings unless dB is used.

Remote command:
[SENSe: ] CORRection:TRANsducer:UNIT on page 175

X-Axis Scaling
Describes the scaling of the horizontal axis on which the data points of the transducer
line are defined. Scaling can be linear or logarithmic.

Remote command:
[SENSe:]CORRection:TRANsducer:SCALing on page 174

Data Points
Each transducer line is defined by a minimum of 2 and a maximum of 1001 data
points. Each data point is defined by its position (x-axis) and value (y-value).

The data points must comply with the following rules to ensure correct operation:

® The frequencies for the data points must always be defined in ascending order.
Otherwise the entry will not be accepted and the an error message is displayed.
® The frequencies of the data points may exceed the valid frequency range of the
R&S FSPN since only the set frequency range is taken into account for measure-
ments. The minimum frequency of a data point is 0 Hz, the maximum frequency
200 GHz.
The value range for the transducer factor is +200 dB.
Gain has to be entered as a negative value, and attenuation as a positive value.

Remote command:
[SENSe:]CORRection:TRANsducer:DATA on page 174

Insert Value
Inserts a data point in the transducer line above the selected one in the "Edit Trans-
ducer" dialog box.

Delete Value
Deletes the selected data point in the "Edit Transducer" dialog box.

Shift x
Shifts the x-value of each data point horizontally by the defined shift width.

Shifty
Shifts the y-value of each data point vertically by the defined shift width.

Save
Saves the currently edited transducer line under the name defined in the "Name" field.

Remote command:
MMEMory:SELect [ : ITEM] : TRANsducer : ALL on page 172
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Import
Opens a file selection dialog box and loads the transducer factor from the selected file
in .Ccsv format.

Note that a valid import file must contain a minimum of required information for the
R&S FSPN. For details on the file format see Section 4.9.4, "Reference: transducer
factor file format", on page 60.

Remote command:
MMEMory : LOAD<n>:TFACtor on page 172

File Explorer — Import
Opens the Microsoft Windows File Explorer.

Remote command:
not supported

Export
Opens a file selection dialog box and stores the currently displayed transducer factor to
the defined file in . csv format.

For details on the file format see Section 4.9.4, "Reference: transducer factor file for-
mat", on page 60.

The transducer factor can be imported again later by the R&S FSPN for use in other
measurements.

Remote command:
MMEMory: STORe<n>:TFACtor on page 173

File Explorer «— Export
Opens the Microsoft Windows File Explorer.

Remote command:
not supported

4.9.3 How to configure the transducer

Configuring the transducer is very similar to configuring transducer factors.

The transducer settings are defined in the "Transducer" dialog box which is displayed
when you press [Setup] and then select "Transducer".

The following tasks are described:

® "How to find compatible transducer lines" on page 58

® "How to activate and deactivate a transducer” on page 58

® "How to edit existing transducer lines" on page 58

® "How to copy an existing transducer line" on page 58

® "How to delete an existing transducer line" on page 59

® "How to configure a new transducer line" on page 59

® "How to move the transducer line vertically or horizontally" on page 59

User Manual 1179.4540.02 — 06 57



R&S®FSPN Configuration

Transducer

How to find compatible transducer lines

» In the "Transducer" dialog box, select the "View Filter" option: "Show Compatible".

All transducer lines stored on the instrument that are compatible to the current
measurement settings are displayed in the overview.
How to activate and deactivate a transducer

1. To activate a transducer select a transducer line in the overview and select the
"Active" setting for it.

The trace is automatically recalculated for the next sweep after a transducer line is
activated.

2. To deactivate a transducer line, deactivate the "Active" setting for it.

After the next sweep, the originally measured values are displayed.

How to edit existing transducer lines

Existing transducer line configurations can be edited.

1. In the "Transducer" dialog box, select the transducer line.
2. Select "Edit".

3. Edit the line configuration as described in "How to configure a new transducer line
on page 59.

4. Save the new configuration by selecting "Save".

The trace is automatically recalculated for the next sweep if the transducer line is
active.

In order to store the changes to the transducer lines in a settings file, select the
El"Save" icon in the toolbar.

How to copy an existing transducer line
1. In the "Transducer" dialog box, select the transducer line.

2. Select "Copy".

The "Edit Transducer" dialog box is opened with the configuration of the selected
transducer.

3. Define a new name to create a new transducer with the same configuration as the
source line.

4. Edit the line configuration as described in "How to configure a new transducer line
on page 59.

5. Save the new configuration by selecting "Save".

The new transducer line is displayed in the overview and can be activated.
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How to delete an existing transducer line

1.
2.
3.

In the "Transducer" dialog box, select the transducer line.
Select "Delete".
Confirm the message.

The transducer line is deleted. After the next sweep, the originally measured val-
ues are displayed.

How to configure a new transducer line

1.

In the "Transducer" dialog box, select "New".

The "Edit Transducer" dialog box is displayed. The current line configuration is dis-
played in the preview area of the dialog box. The preview is updated after each
change to the configuration.

Define a "Name" and, optionally, a "Comment" for the new transducer line.
Define the scaling for the x-axis.

Define the data points: minimum 2, maximum 1001:

a) Select "Insert Value".

b) Define the x-value ("Position") and y-value ("Value") of the first data point.

c) Select "Insert Value" again and define the second data point.

d) Repeat this to insert all other data points.
To insert a data point before an existing one, select the data point and then
"Insert Value".
To insert a new data point at the end of the list, move the focus to the line after
the last entry and then select "Insert Value".
To delete a data point, select the entry and then "Delete Value".

Check the current line configuration in the preview area of the dialog box. If neces-
sary, correct individual data points or add or delete some.

If necessary, shift the entire line vertically or horizontally by selecting "Shift x" or
"Shift y" and defining the shift width.

Save the new configuration by selecting "Save".

The new transducer line is displayed in the overview and can be activated.

How to move the transducer line vertically or horizontally

A configured transducer line can easily be moved vertically or horizontally. Thus, a new
transducer line can be easily generated based upon an existing transducer line which
has been shifted.

1.
2.
3.

In the "Line Config" dialog box, select the transducer line.
Select "Edit".

In the "Edit Transducer Line" dialog box, select "Shift x" or "Shift y" and define the
shift width.

User Manual 1179.4540.02 — 06 59



R&S®FSPN Configuration

Transducer

4. Save the shifted data points by selecting "Save".

If activated, the trace is recalculated after the next sweep.

4.9.4 Reference: transducer factor file format

Transducer factor data can be exported to a file in ASCII (CSV) format for further eval-
uation in other applications. Transducer factors stored in the specified ASCII (CSV) for-
mat can also be imported to the R&S FSPN for other measurements.

This reference describes in detail the format of the export/import files for transducer
factors. Note that the bold data is mandatory, all other data is optional.

Different language versions of evaluation programs may require a different handling of
the decimal point. Thus, you can define the decimal separator to be used (see "Deci-

mal Separator" on page 64).

Table 4-1: ASCII file format for transducer factor files

File contents

Description

Header data

sep=; Separator for individual values (required by Microsoft Excel, for
example)
Type;RS_TransducerFactor; Type of data

FileFormatVersion;1.00;

File format version

Date;01.0ct 2006;

Date of data set storage

OptionID;SpectrumAnalyzer

Application the transducer factor was created for

Name;TestTDF1

Transducer factor name

Comment; Transducer for device A

Description of transducer factor

XAxisScaling;LINEAR

Scaling of x-axis linear (LIN) or logarithmic (LOG)

YAxisUnit;LEVEL_DB

Unit of y values

YAxisScaleMode;ABSOLUTE

Scaling of y-axis (absolute or relative)

NoOfPoints;5

Number of points the line is defined by

Data section for individual data points

100000000;-50.000000

500000000;-30.000000

1000000000;0.000000

1500000000;-30.000000

2500000000;-50.000000

x- and y-values of each data point defining the line
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®

5.1

Configuring Standard Traces

Analysis

General result analysis settings concerning the trace, markers, lines etc. can be config-
ured via the "Analysis" button in the "Overview".

For more information, refer to the R&S FSPN User Manual.

Window-specific configuration

The settings in this dialog box are specific to the selected window. To configure the set-
tings for a different Spectrum Monitor window, select the window outside the displayed
dialog box, or select the window from the "Specifics for" selection list in the dialog box.

o Configuring Standard TraCeS........ccoiieeeeiiiieeeeeeeeeecre e e e e e e e e e e e e e e e e e eeeeeeraees 61
o  Configuring SPECIrOGramMS. ...ccciiii it e e e e e e e e e e e e e s 65
®  Marker SeHiNGS.....ci i aa e 69
L I {0 g1 1T S 84

Configuring Standard Traces

Access: "Overview" > "Analysis" > "Traces" > "Traces"

You can configure the settings for up to 6 individual traces.

Trace 1/Trace 2/Trace 3/Trace 4/Trace S/TracCe B........uuuvvuvrurueiiiiiiieieieeeeeeeeeeeeeeeeeeeennens 61
TrACE MO ...ttt ettt et e e e e e e e e e e s e eeeeeaaaeens 61
D= (= o1 (o ) PSR 62
[ o o R 63
RST80T To] 1 11 o TR ST 63
AVEIragE MOAE.....co ittt e e e e e e e e e e e e 63
F YT =T LS @70 11 ] o | S PP SPUPRPR 63
Predefined Trace Settings - QUICK CONFig......coiiiiiiiiiiiiiee e 64
Trace 1/ Trace 2/ Trace 3/ Trace 4 (SOftKEYS)...uuuuuuuruuiiiiiiieie e ee e 64
=Yoo IS T=T oF=T = | (o S 64
X-Value DistribDULION. ... e 64

Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the corresponding trace for configuration. The currently selected trace is high-
lighted.

Remote command:
Selected via numeric suffix of: TRACe<1. . .6> commands
DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>[:STATe] on page 179

Trace Mode
Defines the update mode for subsequent traces.

"Clear/ Write"  Overwrite mode (default): the trace is overwritten by each measure-
ment.
All available detectors can be selected.
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"Max Hold" The maximum value is determined over several measurements and
displayed. The R&S FSPN saves the measurement result in the trace
memory only if the new value is greater than the previous one.

This mode is especially useful with modulated or pulsed signals. The
signal spectrum is filled up upon each measurement until all signal
components are detected in a kind of envelope.

This mode is not available for statistics measurements.

"Min Hold" The minimum value is determined from several measurements and
displayed. The R&S FSPN saves the measurement result in the trace
memory only if the new value is lower than the previous one.

This mode is useful for example for making an unmodulated carrier in
a composite signal visible. Noise, interference signals or modulated
signals are suppressed, whereas a CW signal is recognized by its
constant level.

This mode is not available for statistics measurements.

"Average" The average is formed over several measurements.
This mode is not available for statistics measurements.

"View" The current contents of the trace memory are frozen and displayed.

Note: If a trace is frozen, you can change the measurement settings,
apart from scaling settings, without impact on the displayed trace.
The fact that the displayed trace no longer matches the current mea-
surement settings is indicated by a yellow asterisk El on the tab label.
If you change any parameters that affect the scaling of the diagram
axes, the R&S FSPN automatically adapts the trace data to the
changed display range. Thus, you can zoom into the diagram after
the measurement to show details of the trace.

"Blank" Removes the selected trace from the display.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:MODE on page 177

Detector
Defines the trace detector to be used for trace analysis.

The trace detector is used to combine multiple FFT window results to create the final
spectrum. (Note: in previous versions of the R&S FSPN, the 1/Q Analyzer always used
the linear average detector.) If necessary, the trace detector is also used to reduce the
number of calculated frequency points (defined by the FFT length) to the defined num-
ber of measurement points. By default, the Autopeak trace detector is used.

"Auto" (default:) Selects the optimum detector for the selected trace and fil-
ter mode
"Type" Defines the selected detector type.

Remote command:
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] on page 176
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] :AUTO on page 176
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Hold
If activated, traces in "Min Hold", "Max Hold" and "Average" mode are not reset after
specific parameter changes have been made.

Normally, the measurement is started again after parameter changes, before the mea-
surement results are analyzed (e.g. using a marker). In all cases that require a new
measurement after parameter changes, the trace is reset automatically to avoid false
results (e.g. with span changes). For applications that require no reset after parameter
changes, the automatic reset can be switched off.

The default setting is off.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:MODE:HCONtinuous
on page 178

Smoothing

If enabled, the trace is smoothed by the specified value (between 1 % and 50 %). The
smoothing value is defined as a percentage of the display width. The larger the
smoothing value, the greater the smoothing effect.

For more information, see the R&S FSPN User Manual.

Remote command:

DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:SMOothing[:STATe]
on page 179
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:SMOothing:APERture
on page 177

Average Mode
Defines the mode with which the trace is averaged over several measurements.

This setting is generally applicable if trace mode "Average" is selected.
(See the section on ACLR power measurements in the R&S FSPN User Manual.)

"Linear" The power level values are converted into linear units before averag-
ing. After the averaging, the data is converted back into its original
unit.

"Logarithmic" For logarithmic scaling, the values are averaged in dBm. For linear
scaling, the behavior is the same as with linear averaging.

"Power" Activates linear power averaging.
The power level values are converted into unit Watt before averaging.
After the averaging, the data is converted back into its original unit.

Remote command:
[SENSe: ] AVERage<n>:TYPE on page 180

Average Count
Determines the number of averaging or maximum search procedures If the trace
modes "Average", "Max Hold" or "Min Hold" are set.

In continuous measurement mode, if sweep count = 0 (default), averaging is performed
over 10 measurements. For sweep count =1, no averaging, Max Hold or Min Hold
operations are performed.
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Remote command:
[SENSe: ] AVERage<n>:COUNt on page 180
TRACe:IQ:AVERage : COUNt on page 108

Predefined Trace Settings - Quick Config
Commonly required trace settings have been predefined and can be applied very
quickly by selecting the appropriate button.

Function Trace Settings

Preset All Traces Trace 1: Clear Write

Traces 2-6: Blank

Set Trace Mode Trace 1: Max Hold
Max | Avg | Min Trace 2: Average
Trace 3: Min Hold

Traces 4-6: Blank

Set Trace Mode Trace 1: Max Hold
Max | ClrWrite | Min Trace 2: Clear Write
Trace 3: Min Hold

Traces 4-6: Blank

Trace 1/ Trace 2/ Trace 3/ Trace 4 (Softkeys)
Displays the "Traces" settings and focuses the "Mode" list for the selected trace.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>[:STATe] on page 179

Decimal Separator
Defines the decimal separator for floating-point numerals for the data export/import
files. Evaluation programs require different separators in different languages.

Remote command:
FORMat : DEXPort:DSEParator on page 115

X-Value Distribution
Defines how the x-values of the trace are determined in the frequency domain.

"Bin-Centered" The full measurement span is divided by the number of measurement
points to obtain bins. The x-value of the measurement point is defined
as the x-value at the center of the bin (bin/2).

"Start/Stop" (Default): The x-value of the first measurement point corresponds to
the starting point of the full measurement span. The x-value of the
last measurement point corresponds to the end point of the full mea-
surement span. All other measurement points are divided evenly
between the first and last points.

Remote command:
FORMat : DEXPort:XDIStrib on page 182
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5.2 Configuring spectrograms

Access: "Overview" > "Analysis" > "Traces" > "Spectrogram"

The individual settings available for spectrogram display are described here. For set-
tings on color mapping, see Section 5.2.2, "Color map settings", on page 67.

e General spectrogram SettingsS.......oooi i 65
L I o] (o] g =T o JR=T= 1 4] g o - T SRR 67

5.2.1 General spectrogram settings

Access: "Overview" > "Analysis" > "Traces" > "Spectrogram"

This section describes general settings for spectrogram display. They are available
when you press the [Trace] key and then select the "Spectrogram Config" softkey.

Traces Trace [ Data Ex/Import Copy Trace Trace Math Spectrogram

State On Off

3D Spectrogram
Settings
Select Frame
History Depth
3D Display Depth

Time Stamp On

Color Mapping

Continuous

Sweep Single Sweep

Clear Spectrogram

3D SPectrogram STAte........coii i 66
RS T= 1= o B =T 1= TSR 66
HISTOIY DEPtN.. e e e e e e 66
B D I I =] o] =Y I 1Y o) 1 o S 66
LA LTS €= 4] o J P PUPURRTN 67
(0701 (o] g 1Y/ =T ] o] [ o PR 67
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Continuous SWeep / RUN CONt. ...t e e e e 67
Single Sweep / RUN SINGIE....couiiiii e 67
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State

Activates and deactivates a Spectrogram subwindow.

"Split" Displays the Spectrogram as a subwindow in the original result dis-
play.

"Full" Displays the Spectrogram in a subwindow in the full size of the origi-
nal result display.

"Off" Closes the Spectrogram subwindow.

Remote command:
CALCulate<n>:SPECtrogram:LAYout on page 185

3D Spectrogram State

Activates and deactivates a 3-dimensional spectrogram. As opposed to the common 2-
dimensional spectrogram, the power is not only indicated by a color mapping, but also
in a third dimension, the z-axis.

For details see the R&S FSPN User Manual.

Remote command:
CALCulate<n>:SPECtrogram:THReedim[:STATe] on page 186

Select Frame
Selects a specific frame, loads the corresponding trace from the memory, and displays
it in the Spectrum window.

Note that activating a marker or changing the position of the active marker automati-
cally selects the frame that belongs to that marker.

This function is only available in single sweep mode or if the sweep is stopped, and
only if a spectrogram is selected.

The most recent frame is number 0, all previous frames have a negative number.

Remote command:
CALCulate<n>:SPECtrogram:FRAMe: SELect on page 184

History Depth
Sets the number of frames that the R&S FSPN stores in its memory.

For an overview of the maximum number of frames depending on the number of
sweep points, see the R&S FSPN User Manual.

If the memory is full, the R&S FSPN deletes the oldest frames stored in the memory
and replaces them with the new data.

Remote command:
CALCulate<n>:SPECtrogram:HDEPth on page 185

3-D Display Depth
Defines the number of frames displayed in a 3-dimensional spectrogram.

For details see the R&S FSPN User Manual.
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Time Stamp

Activates and deactivates the timestamp. The timestamp shows the system time while
the measurement is running. In single sweep mode or if the measurement is stopped,
the timestamp shows the time and date of the end of the measurement.

When active, the timestamp replaces the display of the frame number.

Remote command:
CALCulate<n>:SPECtrogram:TSTamp [ :STATe] on page 187
CALCulate<n>:SPECtrogram:TSTamp:DATA? on page 186

Color Mapping
Opens the "Color Mapping" dialog.

For details see the R&S FSPN User Manual.

Continuous Sweep / Run Cont
After triggering, starts the sweep and repeats it continuously until stopped. This is the
default setting.

While the measurement is running, "Continuous Sweep" and [RUN CONT] are high-
lighted. The running measurement can be aborted by selecting the highlighted softkey
or key again. The results are not deleted until a new measurement is started.

Remote command:
INITiate<n>:CONTinuous on page 106

Single Sweep / Run Single
After triggering, starts the number of sweeps set in "Sweep Count". The measurement
stops after the defined number of sweeps has been performed.

While the measurement is running, "Single Sweep" and [RUN SINGLE] are highligh-
ted. The running measurement can be aborted by selecting the highlighted softkey or
key again.

Remote command:
INITiate<n>[:IMMediate] on page 106

Clear Spectrogram
Resets the spectrogram result display and clears the history buffer.

This function is only available if a spectrogram is selected.

Remote command:
CALCulate<n>:SPECtrogram:CLEar[:IMMediate] on page 183

5.2.2 Color map settings

Access: "Overview" > "Analysis" > "Traces" > "Spectrogram" > "Color Mapping"
or: [TRACE] > "Spectrogram Config" > "Color Mapping"

In addition to the available color settings, the dialog box displays the current color map
and provides a preview of the display with the current settings.
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Set to Default Close

Figure 5-1: Color Mapping dialog box

1 = Color map: shows the current color distribution
2 = Preview pane: shows a preview of the spectrogram with any changes that you make to the color
scheme

3 = Color curve pane: graphical representation of all settings available to customize the color scheme

4/5 = Color range start and stop sliders: define the range of the color map or amplitudes for the spectrogram
6 = Color curve slider: adjusts the focus of the color curve

7 = Histogram: shows the distribution of measured values

8 = Scale of the horizontal axis (value range)

= o B ] (o RS 68
T ET o1 T PSPPSR 68
HOt/Cold/Radar/GraySCale........ccuuuiuiiiiieiiiiiee ettt e e e sneeeee e 69
U | (o TP UOPPRTIPPPPP 69
S TCY B (o 3 I 1= = 11 USRS 69
L7 o] SR 69
Start / Stop

Defines the lower and upper boundaries of the value range of the spectrogram.
Remote command:

DISPlay[:WINDow<n>] :SPECtrogram:COLor:LOWer on page 188
DISPlay[:WINDow<n>] :SPECtrogram:COLor:UPPer on page 188

Shape

DefirF:es the shape and focus of the color curve for the spectrogram result display.
"-1 to <0" More colors are distributed among the lower values

"o" Colors are distributed linearly among the values

">0 to 1" More colors are distributed among the higher values

User Manual 1179.4540.02 — 06 68



R&S®FSPN Analysis

5.3

5.3.1
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Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor : SHAPe on page 188

Hot/Cold/Radar/Grayscale
Sets the color scheme for the spectrogram.

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor[:STYLe] on page 189

Auto
Defines the color range automatically according to the existing measured values for
optimized display.

Set to Default
Sets the color mapping to the default settings.

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor:DEFault on page 188

Close
Saves the changes and closes the dialog box.

Marker Settings

Access: "Overview" > "Analysis" > "Marker"

o Individual Marker SEIUPD......uuuiui i e e 69
o General Marker Settings........oooi i —————— 72
e Marker Search Settings and Positioning Functions..........cccccccoeiiiiiiiiiiineen. 73
o Marker (Measurement) FUNCLIONS.........ccooiiiiiiiiiii e 77

Individual Marker Setup

Access: "Overview" > "Analysis" > "Marker" > "Markers"

Up to 17 markers or delta markers can be activated for each window simultaneously.
Initial marker setup is performed using the "Marker" dialog box.

The markers are distributed among 3 tabs for a better overview. By default, the first
marker is defined as a normal marker, whereas all others are defined as delta markers
with reference to the first marker. All markers are assigned to trace 1, but only the first
marker is active.

ST (= To1 (= To [N 1Y/ =T = N 70
Y =Ty TS =) (= TP OPOURRRR 70
Marker POSItION X-VaAlUE.........ccoiiiiiiiiiiiieeeeeie ettt e e e e e ee e e e e e 70
Y =T =T 1Y o 1= YN 70
RETEIENCE MAIKET ... ..cceeeeeeeeee ettt et e e e e e e e e e e e e e eeranas 70
Linking t0 ANOther Marker.......oocoeiiiiiie et e e e e e e s 71
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Selected Marker
Marker name. The marker which is currently selected for editing is highlighted orange.

Remote command:
Marker selected via suffix <m> in remote commands.

Marker State
Activates or deactivates the marker in the diagram.

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 194
CALCulate<n>:DELTamarker<m>[:STATe] on page 192

Marker Position X-value

Defines the position (x-value) of the marker in the diagram. For normal markers, the
absolute position is indicated. For delta markers, the position relative to the reference
marker is provided.

Remote command:
CALCulate<n>:MARKer<m>:X on page 119
CALCulate<n>:DELTamarker<m>:X on page 118

Marker Type
Toggles the marker type.

The type for marker 1 is always "Normal", the type for delta marker 1 is always "Delta".
These types cannot be changed.

Note: If normal marker 1 is the active marker, switching the "Mkr Type" activates an
additional delta marker 1. For any other marker, switching the marker type does not
activate an additional marker, it only switches the type of the selected marker.

"Normal" A normal marker indicates the absolute value at the defined position
in the diagram.

"Delta" A delta marker defines the value of the marker relative to the speci-
fied reference marker (marker 1 by default).

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 194
CALCulate<n>:DELTamarker<m>[:STATe] on page 192

Reference Marker
Defines a marker as the reference marker which is used to determine relative analysis
results (delta marker values).

Remote command:
CALCulate<n>:DELTamarker<m>:MREFerence on page 192
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Linking to Another Marker

Links the current marker to the marker selected from the list of active markers. If the x-
axis value of the initial marker is changed, the linked marker follows to the same posi-
tion on the x-axis. Linking is off by default.

Using this function you can set two markers on different traces to measure the differ-
ence (e.g. between a max hold trace and a min hold trace or between a measurement
and a reference trace).

Remote command:

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> on page 193
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> on page 191
CALCulate<n>:DELTamarker<m>:LINK on page 190

Assigning the Marker to a Trace

The "Trace" setting assigns the selected marker to an active trace. The trace deter-
mines which value the marker shows at the marker position. If the marker was previ-
ously assigned to a different trace, the marker remains on the previous frequency or
time, but indicates the value of the new trace.

If a trace is turned off, the assigned markers and marker functions are also deactiva-
ted.

Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 194

Select Marker
The "Select Marker" function opens a dialog box to select and activate or deactivate
one or more markers quickly.

Select Marker

Selected Selected Selected

Marker 1 Delta 6 Delta 12
Delta 1 Delta 7 Delta 13

Delta 2 Delta 8 Delta 14

Delta 3 Delta 9 Delta 15

Delta 4 Delta 10 Delta 16

Delta 5 Delta 11

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 194
CALCulate<n>:DELTamarker<m>[:STATe] on page 192
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All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 193

General Marker Settings

Access: "Overview" > "Analysis" > "Marker" > "Marker Settings"

Some general marker settings allow you to influence the marker behavior for all mark-
ers.

Marker Table DiSPlay........cccccceeieiieieie e e e e e e e e e e e e e e e e e e e eaeas 72
MAFKEE INFO..... e e e s e e e e e e e e e e s s e s ennrnreeeneeeaaaeeeas 72
BT TS (=Y o1 Y 72
Defining a FiXed REEIENCE.....cuiiiii i a e e e 73

Marker Table Display
Defines how the marker information is displayed.

"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" No separate marker table is displayed.

If Marker Info is active, the marker information is displayed within the
diagram area.

"Auto" (Default) If more than two markers are active, the marker table is dis-
played automatically.
If Marker Info is active, the marker information for up to two markers
is displayed in the diagram area.

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 199

Marker Info
Turns the marker information displayed in the diagram on and off.
® 1AP Clrw
M1[1] 81.13 dBpv| »
177.610 MHz

D2[1] -22.18 dB
-28.980 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo|[:STATe] on page 198

Marker Stepsize
Defines the size of the steps that the marker position is moved using the rotary knob.
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"Standard" The marker position is moved in steps of (Span/1000), which corre-
sponds approximately to the number of pixels for the default display
of 1001 measurement points. This setting is most suitable to move
the marker over a larger distance.

"Sweep The marker position is moved from one sweep point to the next. This

Points" setting is required for a very precise positioning if more sweep points
are collected than the number of pixels that can be displayed on the
screen. It is the default mode.

Remote command:
CALCulate<n>:MARKer<m>:X:SSIZe on page 198

Defining a Fixed Reference
Instead of using a reference marker whose position can vary depending on the mea-
surement results, you can define a fixed reference marker for trace analysis.

Note that this function is not available in all result displays.

For "State" = "On", a vertical and a horizontal red display line are displayed, marked as
"FXD". The normal marker 1 is activated and set to the peak value of the trace
assigned to marker 1, and a delta marker to the next peak. The fixed reference marker
is set to the position of marker 1 at the peak value. The delta marker refers to the fixed
reference marker.

The "Level" and "Frequency" or "Time" settings define the position and value of the ref-
erence marker. To move the fixed reference, move the red display lines marked "FXD"
in the diagram, or change the position settings in the "Marker Settings" tab of the
"Marker" dialog box.

Peak Search sets the fixed reference marker to the current maximum value of the
trace assigned to marker 1.

If activated, the fixed reference marker ("FXD") can also be selected as a Reference
Marker instead of another marker.

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe] on page 197
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y on page 196
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X on page 196
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint :MAXimum][ : PEAK]
on page 196

5.3.3 Marker Search Settings and Positioning Functions

Access: "Overview" > "Analysis" > "Marker" > "Search"

Several functions are available to set the marker to a specific position very quickly and
easily, or to use the current marker position to define another characteristic value. In
order to determine the required marker position, searches may be performed. The
search results can be influenced by special settings.

o Marker Search SettingsS........coii i 74
®  POSItioNING FUNCHONS......uuiiiiiei s e e e e e e e e e e e e e e e e eeeaneanes 75
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Marker Search Settings

Access: "Overview" > "Analysis" > "Marker" > "Search"

Markers are commonly used to determine peak values, i.e. maximum or minimum val-
ues, in the measured signal. Configuration settings allow you to influence the peak
search results.

Search Mode for NeXt PEaK........c.coeiiiiiiiiiieeeeeeeeree e eera bbb 74
EXCIUAE LO .ttt ettt e e e e e e tab e e e e s ee b e e e e eeesaaeeeeerasanaaaas 74
PEAK EXCUISION. .....cetiiee ettt e e ettt e e et e e e e e e et e e e e e e eetaeeeeeeeeaaeeesenssanaaeaees 74
Auto Max Peak Search / Auto Min Peak Search............ooouuueeieiiiiieeieieeeeeee e 75
7Y o] I T LR 75
L Search Limits (Left / RIGNt)......ceeveveeeeeeeeeeeeeeeeceeteteeeteeeee e eeeereeeeeeae e 75
L SEArCH TIIESNOIG. ... vveeeeeeeeeeee ettt ettt et ee e et e eeeee e eee et eneee et eeeneeeeeneeeeens 75
L USE ZOOM LIMIES ...ttt et eee et et eee et et eee et eneseetereeneeeeeseeeeenneneeereneens 75
L Search LIMits Off........ccceeeeeeeieeececeeeeeee st es s en e seenenns 75

Search Mode for Next Peak
Selects the search mode for the next peak search.

"Left" Determines the next maximum/minimum to the left of the current
peak.

"Absolute" Determines the next maximum/minimum to either side of the current
peak.

"Right" Determines the next maximum/minimum to the right of the current
peak.

Remote command:
Find a list of remote commands in Section 6.7.7, "Positioning Markers", on page 203.

Exclude LO
If activated, restricts the frequency range for the marker search functions.

"On" The minimum frequency included in the peak search range is = 5 x
resolution bandwidth (RBW).
Due to the interference by the first local oscillator to the first inter-
mediate frequency at the input mixer, the LO is represented as a sig-
nal at 0 Hz. To avoid the peak marker jumping to the LO signal at 0
Hz, this frequency is excluded from the peak search.

"Off" No restriction to the search range. The frequency 0 Hz is included in
the marker search functions.

Remote command:
CALCulate<n>:MARKer<m>:LOEXclude on page 199

Peak Excursion
Defines the minimum level value by which a signal must rise or fall so that it is identi-
fied as a maximum or a minimum by the search functions.

Entries from 0 dB to 80 dB are allowed; the resolution is 0.1 dB. The default setting for
the peak excursion is 6 dB.
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For Analog Modulation Analysis, the unit and value range depend on the selected
result display type.

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 200

Auto Max Peak Search / Auto Min Peak Search
If activated, a maximum or minimum peak search is performed automatically for
marker 1 after each measurement.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:AUTO on page 205
CALCulate<n>:MARKer<m>:MINimum:AUTO on page 207

Search Limits
The search results can be restricted by limiting the search area or adding search con-
ditions.

Search Limits (Left / Right) — Search Limits
If activated, limit lines are defined and displayed for the search. Only results within the
limited search range are considered.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 201
CALCulate<n>:MARKer<m>:X:SLIMits:LEEFT on page 200
CALCulate<n>:MARKer<m>:X:SLIMits:RIGHt on page 200

Search Threshold < Search Limits
Defines an absolute threshold as an additional condition for the peak search. If
enabled, only peaks that exceed the threshold are detected.

Remote command:
CALCulate<n>:THReshold:STATe on page 202
CALCulate<n>:THReshold on page 202

Use Zoom Limits — Search Limits
If activated, the peak search is restricted to the active zoom area defined for a single
zoom.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:ZOOM[:STATe] on page 201

Search Limits Off — Search Limits
Deactivates the search range limits.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 201
CALCulate<n>:THReshold:STATe on page 202

5.3.3.2 Positioning Functions

Access: [MKR =]
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The following functions set the currently selected marker to the result of a peak search
or set other characteristic values to the current marker value.

PEAK SEBAICN.....ecieeeee ettt e 76
SEAINCN NEXE PBAK.....ceeeteiei e e e e e e e e e eeab e e e e eeanaanss 76
STy el a1V 10T 76
SearCh NEeXt IMINIMUM ... i e e e e e s e ea b e e e e e e aab e e e s ee b es 76
Center Frequency = Marker FTEQUENCY.......uueeiiiiieeiie ittt e e e e e e 77
Reference Level = Marker LEVEL.........oouuui it 77

Peak Search
Sets the selected marker/delta marker to the maximum of the trace. If no marker is
active, marker 1 is activated.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum[:PEAK] on page 207
CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK] on page 204

Search Next Peak
Sets the selected marker/delta marker to the next (lower) maximum of the assigned
trace. If no marker is active, marker 1 is activated.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 206

CALCulate<n>

CALCulate<n>

:MARKer<m>:MAXimum:RIGHt on page 206
CALCulate<n>:
CALCulate<n>:
:DELTamarker<m>:MAXimum:RIGHt on page 204
CALCulate<n>:

MARKer<m>:MAXimum:LEFT on page 206
DELTamarker<m>:MAXimum:NEXT on page 203

DELTamarker<m>:MAXimum:LEFT on page 203

Search Minimum
Sets the selected marker/delta marker to the minimum of the trace. If no marker is
active, marker 1 is activated.

Remote command:

CALCulate<n>:
CALCulate<n>:

MARKer<m>:MINimum|[ : PEAK] on page 208
DELTamarker<m>:MINimum[: PEAK] on page 205

Search Next Minimum
Sets the selected marker/delta marker to the next (higher) minimum of the selected
trace. If no marker is active, marker 1 is activated.

For spectrogram displays, define which frame the next minimum is to be searched in.

Remote command:

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
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Center Frequency = Marker Frequency

Sets the center frequency to the selected marker or delta marker frequency. A peak
can thus be set as center frequency, for example to analyze it in detail with a smaller
span.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:CENTer on page 149

Reference Level = Marker Level
Sets the reference level to the selected marker level.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:REFerence on page 142

Marker (Measurement) Functions

Access: "Overview" > "Analysis" > "Marker Functions"

e Measuring the power in a channel (band power marker)..........cccccccveeeeeeiiiicccinnnee. 77
©®  Marker PEAK liSt.......cccei it ——————————— 80
e Deactivating all marker fUNCHONS...........oiiiiceeee e 84

Measuring the power in a channel (band power marker)

Access: "Overview" > "Analysis" > "Marker Functions" > "Band Power" > "Band Power
Config"

or: [MKR FUNC] > "Select Marker Function" > "Band Power"

To determine the noise power in a transmission channel, you can use a noise marker
and multiply the result with the channel bandwidth. However, the results are only accu-
rate for flat noise.

Band power markers allow you to measure the integrated power for a defined span
(band) around a marker (similar to ACP measurements). By default, 5 % of the current
span is used. The span is indicated by limit lines in the diagram. You can easily change
the span by moving the limit lines in the diagram. They are automatically aligned sym-
metrically to the marker frequency. They are also moved automatically if you move the
marker on the screen.

The results can be displayed either as a power (dBm) or density (dBm/Hz) value and
are indicated in the "marker table" for each band power marker.
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Relative band power markers

The results for band power markers which are defined as delta markers and thus have
a reference value can also be calculated as reference power values (in dB).

In this case, the result of the band power deltamarker is the difference between the
absolute power in the band around the delta marker and the absolute power for the ref-
erence marker. The powers are subtracted logarithmically, so the result is a dB value.

[Relative band power (Delta2) in dB] = [absolute band power (Delta2) in dBm] - [abso-
lute (band) power of reference marker in dBm]

The measured power for the reference marker may be an absolute power at a single
point (if the reference marker is not a band power marker), or the power in a band (if
the reference marker is a band power marker itself).

If the reference marker for the band power marker is also a delta marker, the absolute
power level for the reference marker is used for calculation.

The entire band must lie within the display. If it is moved out of the display, the result
cannot be calculated (indicated by "- - -" as the "Function Result"). However, the width
of the band is maintained so that the band power can be calculated again when it
returns to the display.
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All markers can be defined as band power markers, each with a different span. When a
band power marker is activated, if no marker is active yet, marker 1 is activated. Other-
wise, the currently active marker is used as a band power marker (all other marker
functions for this marker are deactivated).

If the detector mode for the marker trace is set to "Auto", the RMS detector is used.
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Markers Marker Seftings Search Marker Functions
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Marker

Peak List

|
n
n
|
n
n
n

Delta 4 Off Norm Delta Off

Delta b Off Norm Delta Qff

All Bandpower Markers Off

Remote commands:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer [:STATe] on page 212

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:RESult? on page 210

Band Power Measurement State.............ooovvviviiiiiiiiiiiiccceece e 79
0] 0 - | TP 79
POWEE IMOGE......ee ettt et e e e e e et e e e e s ee e e e e e e eateeeeseeranannns 80
Switching All Band Power Measurements Off...........oooeiiiiiiiieece e 80

Band Power Measurement State
Activates or deactivates band power measurement for the marker in the diagram.

Band power markers are only available for standard frequency measurements (not
zero span) in the Spectrum application.

If activated, the markers display the power or density measured in the band around the
current marker position.

For details see Section 5.3.4.1, "Measuring the power in a channel (band power
marker)", on page 77.

Remote command:

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer [:STATe] on page 212
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer [:STATe] on page 210

Span

Defines the span (band) around the marker for which the power is measured.

The span is indicated by lines in the diagram. You can easily change the span by mov-
ing the limit lines in the diagram. They are automatically aligned symmetrically to the
marker frequency. They are also moved automatically if you move the marker on the
screen.
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Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer: SPAN on page 211
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer : SPAN on page 210

Power Mode
Defines the mode of the power measurement result.

For Analog Modulation Analysis, the power mode is not editable for AM, FM, or PM
spectrum results. In this case, the marker function does not determine a power value,
but rather the deviation within the specified span.

"Power" The result is an absolute power level.
The power unit depends on the Unit setting.
"Relative This setting is only available for a delta band power marker.
Power" The result is the difference between the absolute power in the band

around the delta marker and the absolute power for the reference
marker (see "Reference Marker" on page 70). The powers are sub-
tracted logarithmically, so the result is a dB value.

[Relative band power (Delta2) in dB] = [absolute band power (Delta2)
in dBm] - [absolute (band) power of reference marker in dBm]

For details see "Relative band power markers" on page 78

"Density" The result is a power level in relation to the bandwidth, displayed in
dBm/Hz.

Note:
For the following amplitude units the band power marker result in the
power density mode is not dBm/Hz.
e Amplitude units W, dBpW: band power density in amplitude
unit/Hz.
® Amplitude units dBmV, dBuV, V, dBuA, A: band power density in
amplitude unit/sqrt(Hz).
Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer :MODE on page 211
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer : MODE on page 209

Switching All Band Power Measurements Off
Deactivates band power measurement for all markers.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer [:STATe] on page 212
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer [:STATe] on page 210

5.3.4.2 Marker peak list

Access: "Overview" > "Analysis" > "Marker Functions" > "Marker Peak List"
Or: [MKR FUNC] > "Marker Peak List"

A common measurement task is to determine peak values, i.e. maximum or minimum
signal levels. The R&S FSPN provides various peak search functions and applications:

® Setting a marker to a peak value once (Peak Search)
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® Searching for a peak value within a restricted search area (Search Limits)

® Creating a "marker table" with all or a defined number of peak values for one mea-
surement ("Marker Peak List")

® Updating the marker position to the current peak value automatically after each
measurement (Auto Peak Search)

® Creating a fixed reference marker at the current peak value of a trace (Fixed Refer-
ence)

Peak search limits

The peak search can be restricted to a search area. The search area is defined by limit
lines which are also indicated in the diagram. In addition, a minimum value (threshold)
can be defined as a further search condition.

When is a peak a peak? - Peak excursion

During a peak search, noise values are detected as a peak if the signal is very flat or
does not contain many peaks. Therefore, you can define a relative threshold ("Peak
Excursion"). The signal level must increase by the threshold value before falling again
before a peak is detected. To avoid identifying noise peaks as maxima or minima, enter
a peak excursion value that is higher than the difference between the highest and the
lowest value measured for the displayed inherent noise.

Effect of peak excursion settings (example)

The following figure shows a trace to be analyzed.

.l ) ﬂ *« -@v % @ 1% m ’é‘ SCPI k" 0 E marker

MultiVie: Spectrum v Marker 1

Ref Level 0.0 3m RBW 50

® Att 0dB SWT 1.0l ms VBW 50

1 Frequency Sweep ®14P Clrw Marker 2
M4[1]| -60.30 dBm
44.9690 MHz
M1[1] -5.97 dBm
19,9890 MHz

Marker 3

marker 4

Select
‘ Marker
(M)

Mkr Type

s Norm | Delta

Marker
To Trace

il “rmww'w."wwnwhwmrwwwf'\‘M A \V Wl i wﬂ M

i

2 Marker Table
Type Ref Trc X-Value ¥-Value Function Function Result
19.989 MHz -5.97 dBm
25.012 MHz -10.25 dBm L_hd. 1
39.991 MHz -53.53 dBm Cm—"
44.969 MHz -60.30 dBm Overview
5.009 MHz -64.90 dBm

fmnn am 25.06.2018
“ 15:48:28

Figure 5-2: Trace example

The following table lists the peaks as indicated by the marker numbers in the diagram
above, as well as the minimum decrease in amplitude to either side of the peak:
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Marker # Min. amplitude decrease to either side of the signal
1 80 dB
2 80 dB
3 55 dB
4 39dB
5 32dB

To eliminate the smaller peaks M3, M4 and M5 in the example above, a peak excur-
sion of at least 60 dB is required. In this case, the amplitude must rise at least 60 dB
before falling again before a peak is detected.

Marker peak list

The marker peak list determines the frequencies and levels of peaks in the spectrum. It
is updated automatically after each measurement. How many peaks are displayed can
be defined, as well as the sort order. In addition, the detected peaks can be indicated
in the diagram. The peak list can also be exported to a file for analysis in an external
application.

Automatic peak search

A peak search can be repeated automatically after each measurement to keep the
maximum value as the reference point for a phase noise measurement. Automatic
peak search is useful to track a drifting source. The delta marker 2, which shows the
phase noise measurement result, keeps the delta frequency value. Therefore, the
phase noise measurement leads to reliable results in a certain offset although the
source is drifting.

Using a peak as a fixed reference marker

Some results are analyzed in relation to a peak value, for example a carrier frequency
level. In this case, the maximum level can be determined by an initial peak search and
then be used as a reference point for further measurement results.
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Markers Marker Settings Marker Functions Search

B e dowgiaie on oOff

. Phgﬂse Settings A Limits
Noise

Refi . imi
Fi?c :(Ii'ence Sort Mode wvalue Y Value Left Limit

Marker . Right Limit
Peak List Maximum Number
50
of Peaks
Threshold
Peak Excursion 6.0 dB

Use Zoom Limits

Display Marker on Off
Numbers Search Limits Off

t

Export Peal List Decimal Separator Point Comma

All Functions Off

Remote commands:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STATe on page 214
TRAC? LIST,

See TRACe<n>[:DATA] ? on page 116

oY | I Y ] =) (= TR 83
RS0 B 1Y, oY [ 83
Maximum NUMDEr Of PEAKS.........ciiiiiieieec e e e eeeeaaas 84
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Display Marker NUMDETS.........uuuuiiiiiciciiie et e e e e e e e e e e e e 84
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Peak List State

Activates/deactivates the marker peak list. If activated, the peak list is displayed and
the peaks are indicated in the trace display.

For each listed peak, the frequency/time ("X-value") and level ("Y-Value") values are
given.

Remote command:

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STATe on page 214

Sort Mode

Defines whether the peak list is sorted according to the x-values or y-values. In either
case, the values are sorted in ascending order.
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Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT on page 214

Maximum Number of Peaks
Defines the maximum number of peaks to be determined and displayed.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE on page 214

Peak Excursion
Defines the minimum level value by which a signal must rise or fall so that it is identi-
fied as a maximum or a minimum by the search functions.

Entries from 0 dB to 80 dB are allowed; the resolution is 0.1 dB. The default setting for
the peak excursion is 6 dB.

For Analog Modulation Analysis, the unit and value range depend on the selected
result display type.

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 200

Display Marker Numbers

By default, the marker numbers are indicated in the diagram so you can find the peaks
from the list. However, for large numbers of peaks, the marker numbers can decrease
readability; in this case, deactivate the marker number display.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABel[:STATe]
on page 212

Export Peak List

The peak list can be exported to an ASCII file (. DAT) for analysis in an external appli-
cation.

Remote command:
MMEMory : STORe<n>: PEAK on page 215
FORMat :DEXPort:DSEParator on page 115

5.3.4.3 Deactivating all marker functions

Access: "Overview" > "Analysis" > "Marker Functions" > "All Functions Off"

All special marker functions can be deactivated in one step.

Remote command:

5.4 Limit lines

Limit lines help you analyze a measurement trace.
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Basics on limit lines

Limit lines are used to define amplitude curves or spectral distribution boundaries in
the result diagram which are not to be exceeded. They indicate, for example, the upper
limits for interference radiation or spurious waves which are allowed from a device
under test (DUT). When transmitting information in TDMA systems (e.g. GSM), the
amplitude of the bursts in a time slot must adhere to a curve that falls within a specified
tolerance band. The lower and upper limits may each be specified by a limit line. Then,
the amplitude curve can be controlled either visually or automatically for any violations
of the upper or lower limits (GO/NOGO test).

The R&S FSPN supports limit lines with a maximum of 200 data points. Eight of the
limit lines stored in the instrument can be activated simultaneously. The number of limit
lines stored in the instrument is only limited by the capacity of the storage device used.

Limit line data can also be exported to a file in ASCII (CSV) format for further evalua-
tion in other applications. Limit lines stored in the specified ASCII (CSV) format can
also be imported to the R&S FSPN for other measurements.

Compatibility

Limit lines are compatible with the current measurement settings, if the following
applies:

® The x unit of the limit line has to be identical to the current setting.

Validity
Only limit lines that fulfill the following conditions can be activated:

® Each limit line must consist of a minimum of 2 and a maximum of 200 data points.

® The frequencies/times for each data point must be defined in ascending order;
however, for any single frequency or time, two data points may be entered (to
define a vertical segment of a limit line).

® Gaps in frequency or time are not allowed. If gaps are desired, two separate limit
lines must be defined and then both enabled.

® The entered frequencies or times need not necessarily be selectable in
R&S FSPN. A limit line may also exceed the specified frequency or time range.
The minimum frequency for a data point is -200 GHz, the maximum frequency is
200 GHz. For the time range representation, negative times may also be entered.
The allowed range is -1000 s to +1000 s.
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Figure 5-3: Example for an upper limit line

Thresholds

If the y-axis for the limit line data points uses relative scaling, an additional absolute
threshold can be defined for the limit check. In this case, both the threshold value and
the relative limit line must be exceeded before a violation occurs.
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Offsets and Shifting

A configured limit line can easily be moved vertically or horizontally. Two different
methods to do so are available:

® An offset moves the entire line in the diagram without editing the configured values
or positions of the individual data points. This option is only available if relative
scaling is used.
Thus, a new limit line can be easily generated based upon an existing limit line
which has been shifted horizontally or vertically.
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® Defining a shift width for the values or position of the individual data points
changes the line configuration, thus changing the position of the line in the dia-
gram.

Limit Check Results

A limit check is automatically performed as soon as any of the limit lines is activated
("Visibility" setting). Only the specified "Traces to be Checked" are compared with the
active limit lines. The status of the limit check for each limit line is indicated in the dia-
gram. If a violation occurs, the limit check status is set to "MARG" for a margin viola-
tion, or to"Fail" for a limit violation.
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Figure 5-4: Margin violation for limit check
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Figure 5-5: Limit violation for limit check

Limit line settings and functions

Stored limit line settings

When storing and recalling limit line settings, consider the information provided in the
Data Management section of the R&S FSPN User Manual.

e Limitlin€ Management.........cooiiiiiiiiiiiieeee e 88
o Limitline detailS....c.cceeeeiiiee e 90

Limit line management

Access: "Overview" > "Analysis" > "Lines" > "Limit Lines"

For the limit line overview, the R&S FSPN searches for all stored limit lines with the file
extension .LIN inthe 1imits subfolder of the main installation folder. The overview
allows you to determine which limit lines are available and can be used for the current
measurement.

For details on settings for individual lines see Section 5.4.2.2, "Limit line details",
on page 90.

NP0 0= TSR UPPPPRRRPRN 89
[T 89
CoMPAtIDIITY ... e e e e e e e e e e e e e e e rear e ————— 89
Y415 1 11 7SS 89
LTI (ol o 1Y O = To =T R 89
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(0] o Y28 IR = T 90
(D1 =] (N I 1R 90
[T o] (SN A | [ =T TR 90
Name

The name of the stored limit line.

Unit
The unit in which the y-values of the data points of the limit line are defined.

Compatibility
Indicates whether the limit line definition is compatible with the current measurement
settings.

Visibility
Displays or hides the limit line in the diagram. Up to 8 limit lines can be visible at the
same time. Inactive limit lines can also be displayed in the diagram.

Remote command:
CALCulate<n>:LIMit<1li>:LOWer:STATe on page 225
CALCulate<n>:LIMit<1li>:UPPer:STATe on page 230
CALCulate<n>:LIMit<1li>:ACTive? on page 219

Traces to be Checked

Defines which traces are automatically checked for conformance with the limit lines. As
soon as a trace to be checked is defined, the assigned limit line is active. One limit line
can be activated for several traces simultaneously. If any of the "Traces to be
Checked" violate any of the active limit lines, a message is indicated in the diagram.

Remote command:
CALCulate<n>:LIMit<1i>:TRACe<t>:CHECk on page 227

Comment
An optional description of the limit line.

X-Offset
Shifts a limit line that has been specified for relative frequencies or times (x-axis) hori-
zontally.

This setting does not have any effect on limit lines that are defined by absolute values
for the x-axis.

Remote command:
CALCulate<n>:LIMit<1i>:CONTrol:0FFSet on page 221
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Y-Offset
Shifts a limit line that has relative values for the y-axis (levels or linear units such as
volt) vertically.

This setting does not have any effect on limit lines that are defined by absolute values
for the y-axis.

Remote command:
CALCulate<n>:LIMit<li>:LOWer:0FFSet on page 224
CALCulate<n>:LIMit<1i>:UPPer:0FFSet on page 229

Create New Line
Creates a new limit line.

Edit Line
Edit an existing limit line configuration.

Copy Line
Copy the selected limit line configuration to create a new line.

Remote command:
CALCulate<n>:LIMit<1i>:COPY on page 222

Delete Line
Delete the selected limit line configuration.

Remote command:
CALCulate<n>:LIMit<li>:DELete on page 222

Disable All Lines
Disable all limit lines in one step.

Remote command:
CALCulate<n>:LIMit<1i>:STATe on page 226

5.4.2.2 Limit line details

Access: "Overview" > "Analysis" > "Lines" > "Limit Lines" > "New" / "Edit" / "Copy To"

[N F=T 0 0 U= TR PRPPORR 90
(070] 414 T=T0 | S5 91
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INSEIT VAIUEB.......coe ettt ettt e ettt e et ee e ee e et b aeseaeeeeeaeaaaaseeseeeeeeenes 91
DEIELE VAIUE..... .ottt e e e e et e e e e e e ts e e e e e ee b e e e aeeenes 91
] 1 91
I 11 02Ut 91
ST V7= TSN 91
Name

Defines the limit line name. All names must be compatible with Windows conventions
for file names. The limit line data is stored under this name (with a . LIN extension).
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Remote command:
CALCulate<n>:LIMit<1i>:NAME on page 226

Comment
Defines an optional comment for the limit line.

Remote command:
CALCulate<n>:LIMit<1i>:COMMent on page 219

Threshold
Defines an absolute threshold value (only for relative scaling of the y-axis).

Remote command:
CALCulate<n>:LIMit<1i>:LOWer:THReshold on page 225
CALCulate<n>:LIMit<1li>:UPPer:THReshold on page 230

Data Points

Each limit line is defined by a minimum of 2 and a maximum of 200 data points. Each
data point is defined by its position (x-axis) and value (y-value). Data points must be
defined in ascending order. The same position can have two different values.

Remote command:
CALCulate<n>:LIMit<1i>:CONTrol[:DATA] on page 220
CALCulate<n>:LIMit<li>:LOWer[:DATA] on page 223
CALCulate<n>:LIMit<1i>:UPPer[:DATA] on page 228

Insert Value
Inserts a data point in the limit line above the selected one in the "Edit Limit Line" dia-
log box.

Delete Value
Deletes the selected data point in the "Edit Limit Line" dialog box.

Shift x

Shifts the x-value of each data point horizontally by the defined shift width (as opposed
to an additive offset defined for the entire limit line, see "X-Offset" on page 89).
Remote command:

CALCulate<n>:LIMit<1i>:CONTrol:SHIFt on page 221

Shifty

Shifts the y-value of each data point vertically by the defined shift width (as opposed to
an additive offset defined for the entire limit line, see "Y-Offset" on page 90).

Remote command:

CALCulate<n>:LIMit<1li>:LOWer:SHIFt on page 224
CALCulate<n>:LIMit<1li>:UPPer:SHIFt on page 229

Save
Saves the currently edited limit line under the name defined in the "Name" field.
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5.4.3 How to define limit lines

Access: "Overview" > "Analysis" > "Lines" > "Limit Lines"

The following tasks are described here:

® "How to find compatible limit lines" on page 92

® "How to activate and deactivate a limit check" on page 92

® "How to edit existing limit lines" on page 92

® "How to copy an existing limit line" on page 93

® "How to delete an existing limit line" on page 93

® "How to configure a new limit line" on page 93

® "How to move the limit line vertically or horizontally" on page 94

How to find compatible limit lines

» In the "Line Config" dialog box, select the "View Filter" option: "Show Compatible".
All stored limit lines with the file extension .LIN in the 1imits subfolder of the
main installation folder of the instrument that are compatible to the current mea-
surement settings are displayed in the overview.

How to activate and deactivate a limit check

A limit check is automatically performed as soon as any of the limit lines is activated.

1. To activate a limit check:
Select the "Check Traces" setting for a limit line in the overview and select the
trace numbers to be included in the limit check. One limit line can be assigned to
several traces.

The specified traces to be checked are compared with the active limit lines. The
status of the limit check is indicated in the diagram.

2. To deactivate a limit line, deactivate all "Traces to be Checked" for it.
To deactivate all limit lines at once, select "Disable All Lines".

The limit checks for the deactivated limit lines are stopped and the results are
removed form the display.

How to edit existing limit lines

Existing limit line configurations can be edited.

1. In the "Line Config" dialog box, select the limit line.

2. Select "Edit".

3. Edit the line configuration as described in "How to configure a new limit line"
on page 93.

4. Save the new configuration by selecting "Save".

If the limit line is active, the edited limit line is displayed in the diagram.
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How to copy an existing limit line
1. In the dialog box, select the limit line.
2. Select "Line Config" "Copy To".

3. Define a new name to create a new limit with the same configuration as the source
line.

4. Edit the line configuration as described in "How to configure a new limit line"
on page 93.

5. Save the new configuration by selecting "Save".

The new limit line is displayed in the overview and can be activated.

How to delete an existing limit line

1. In the "Line Config" dialog box, select the limit line.
2. Select "Delete".

3. Confirm the message.

The limit line and the results of the limit check are deleted.

How to configure a new limit line

1. In the "Line Config" dialog box, select "New".

The "Edit Limit Line" dialog box is displayed. The current line configuration is dis-
played in the preview area of the dialog box. The preview is updated after each
change to the configuration.

2. Define a "Name" and, optionally, a "Comment" for the new limit line.

3. Define the x-axis configuration:

e Time domain or frequency domain
e Absolute or relative limits
e Linear or logarithmic scaling

4. Define the y-axis configuration:

e Level unit
e Absolute or relative limits
e Upper or lower limit line

5. Define the data points: minimum 2, maximum 200:

a) Select "Insert Value".
b) Define the x-value ("Position") and y-value ("Value") of the first data point.
c) Select "Insert Value" again and define the second data point.
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d) Repeat this to insert all other data points.
To insert a data point before an existing one, select the data point and then
"Insert Value".
To insert a new data point at the end of the list, move the focus to the line after
the last entry and then select "Insert Value".
To delete a data point, select the entry and then "Delete Value".

6. Check the current line configuration in the preview area of the dialog box. If neces-
sary, correct individual data points or add or delete some.
If necessary, shift the entire line vertically or horizontally by selecting "Shift x" or
"Shift y" and defining the shift width.

7. Optionally, define a "Margin" at a fixed distance to the limit line.
The margin must be within the valid value range and is not displayed in the dia-
gram or preview area.

8. Optionally, if the y-axis uses relative scaling, define an absolute "Threshold" as an
additional criteria for a violation.

9. Save the new configuration by selecting "Save".

The new limit line is displayed in the overview and can be activated.

How to move the limit line vertically or horizontally

A configured limit line can easily be moved vertically or horizontally. Thus, a new limit
line can be easily generated based upon an existing limit line which has been shifted
horizontally.

1. In the "Line Config" dialog box, select the limit line.

2. To shift the complete limit line parallel in the horizontal direction, select "X-Offset"
and enter an offset value.
To shift the complete limit line parallel in the vertical direction, select "Y-Offset" and
enter an offset value.

3. To shift the individual data points of a limit line by a fixed value (all at once):

a) Select "Edit".

b) In the "Edit Limit Line" dialog box, select "Shift x" or "Shift y" and define the
shift width.

c) Save the shifted data points by selecting "Save".

If activated, the limit line is shifted in the diagram.
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6 Remote Commands for the Spectrum Moni-

6.1

6.1.1

tor

The following commands are specific to performing measurements in the Spectrum
Monitor application in a remote environment. The R&S FSPN must already be set up
for remote operation in a network as described in the R&S FSPN user manual.

C J [ 011 o T 0T34 o) o 1SR 95
®  COMMON SUMTIXES..eiiiiiiuiiiiie ittt e et e e ettt e e e s s sabae e e e e snbeeeeeeeaes 100
e Activating Spectrum Monitor Measurements...........cccceeeeeeeieeiiccciiiieieeeee e e 100
o Performing MeasUrE€mMENtS........ccuiuiiiiiiiiiiciiiiie e ee e e 104
@  REetrieViNg RESUILS......uuiiiceieie s e e e e e e e e e e e e e e e e e eeeeeens 111
e Configuring Spectrum Monitor Measurements............cocccciriiiieie e 120
®  ANAlyzing RESUILS......coi i 176
e Importing and Exporting 1/Q Data.........c..eeiiiiiiiiiieiie e 231
Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instru-
ment or software. They operate its functions ('setting commands' or 'events') and
request information ('query commands'). Some commands can only be used in one
way, others work in two ways (setting and query). If not indicated otherwise, the com-
mands can be used for settings and queries.

The syntax of a SCPI command consists of a header and, usually, one or more param-
eters. To use a command as a query, you have to append a question mark after the
last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (ASCII code 0 to 9, 11 to 32 decimal, e.g. blank).
If there is more than one parameter for a command, they are separated by a comma
from one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the user
manual of the R&S FSPN.

Remote command examples

Note that some remote command examples mentioned in this general introduction are
possibly not supported by this particular application.

Conventions used in descriptions

The following conventions are used in the remote command descriptions:
® Command usage
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Introduction

If not specified otherwise, commands can be used both for setting and for querying
parameters.

If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitly.

® Parameter usage
If not specified otherwise, a parameter can be used to set a value, and it is the
result of a query.
Parameters required only for setting are indicated as "Setting parameters".
Parameters required only to refine a query are indicated as "Query parameters".
Parameters that are only returned as the result of a query are indicated as "Return
values".

® Conformity

Commands that are taken from the SCPI standard are indicated as "SCPI con-
firmed". All commands used by the R&S FSPN follow the SCPI syntax rules.

® Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an "Asynchronous
command".

® Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as "*RST" values, if available.

® Default unit
The default unit is used for numeric values if no other unit is provided with the
parameter.

® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

Long and short form
The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.

The short form is emphasized in uppercase letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.

Numeric suffixes

Some keywords have a numeric suffix if the command can be applied to multiple
instances of an object. In that case, the suffix selects a particular instance (e.g. a mea-
surement window).

Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.
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If you do not quote a suffix for keywords that support one, a 1 is assumed.

Example:

DISPlay[:WINDow<1...4>]:Z200M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:ZOOM: STATe ON refers to window 4.

6.1.4 Optional keywords

Some keywords are optional and are only part of the syntax because of SCPI compli-
ance. You can include them in the header or not.

If an optional keyword has a numeric suffix and you need to use the suffix, you have to
include the optional keyword. Otherwise, the suffix of the missing keyword is assumed
to be the value 1.

Optional keywords are emphasized with square brackets.

Example:

Without a numeric suffix in the optional keyword:

[SENSe: ] FREQuency:CENTer is the same as FREQuency: CENTer
With a numeric suffix in the optional keyword:
DISPlay[:WINDow<1l...4>]:Z00M:STATe
DISPlay:Z0OM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

6.1.5 Alternative keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.

Example:
[SENSe: ]BANDwidth |BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect
as BWID 1MHZ.

6.1.6 SCPI parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, they are separated by a comma.
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Example:
LAYout :ADD:WINDow Spectrum, LEFT,MTABle
Parameters can have different forms of values.
L I N U 0 =T g V7= | [T TN 98
L = T To ) [<Y= 1 o T 99
L I O =T = Tox (=T o F= | = TR 99
L I O F= = Tt (=Y ] (e [ USRI 99
L N =1 To Yot Qe F= | = N 99

Numeric values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent.
For physical quantities, you can also add the unit. If the unit is missing, the command
uses the basic unit.

Example:
With unit: SENSe: FREQuency:CENTer 1GHZ
Without unit; SENSe : FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.

Values exceeding the resolution of the instrument are rounded up or down.

If the number you have entered is not supported (e.g. for discrete steps), the command
returns an error.

Instead of a number, you can also set numeric values with a text parameter in special
cases.

*  MIN/MAX

Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. Sometimes, you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. For physical quantities,
it applies the basic unit (e.g. Hz for frequencies). The number of digits after the decimal
point depends on the type of numeric value.

Example:
Setting: SENSe : FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1E9

Sometimes, numeric values are returned as text.
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® [INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.
* NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned if errors
occur.

6.1.6.2 Boolean
Boolean parameters represent two states. The "on" state (logically true) is represented
by "ON" or the numeric value 1. The "off" state (logically untrue) is represented by

"OFE" or the numeric value 0.

Querying Boolean parameters

When you query Boolean parameters, the system returns either the value 1 ("ON") or
the value O ("OFF").

Example:
Setting: DISPlay:WINDow:ZOOM: STATe ON
Query: DISPlay:WINDow: ZOOM: STATe? would return 1

6.1.6.3 Character data
Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information, see Section 6.1.2, "Long and short form",

on page 96.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe:BANDwidth:RESolution:TYPE NORMal
Query: SENSe:BANDwidth:RESolution:TYPE? would return NORM

6.1.6.4 Character strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).

Example:
INSTRument:DELete 'Spectrum'

6.1.6.5 Block data

Block data is a format which is suitable for the transmission of large amounts of data.
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The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. The data bytes follow. Dur-
ing the transmission of these data bytes, all end or other control signs are ignored until
all bytes are transmitted. #0 specifies a data block of indefinite length. The use of the
indefinite format requires an NL*END message to terminate the data block. This format
is useful when the length of the transmission is not known or if speed or other consid-
erations prevent segmentation of the data into blocks of definite length.

6.2 Common suffixes

In the Spectrum Monitor, the following common suffixes are used in remote com-
mands:

Table 6-1: Common suffixes used in remote commands in the Spectrum Monitor

Suffix Value range Description

<m> 1to 16 Marker

<n> 1t06 Window (in the currently selected channel)
<t> 1t06 Trace

<li> 1t0 8 Limit line

By default, the suffixes 1 to 8 correspond to the lines REM1 to
REMB8. If they are used but do not yet exist, they are created auto-
matically.

If a name has been set via CALCulate:LIMit:NAME, you can
access the corresponding line using its index.

6.3 Activating Spectrum Monitor Measurements

A measurement is started immediately with the default settings when the channel is

activated.

CALCUIate<N>IQ:IMODE......... ettt e et e e e e et e e e e e e e e eeaeeeeaneeees 101
INSTrument:CREAEIDUPLICALE. .......cccveeeeieteeeeee et e e e e e e e e e e e eeraaeeeeaneas 101
INSTrument:CREAE[INEW]......covuieiie ittt e e e e et e e e e e ea e e e e e e e taae e e e eeenranns 101
INSTrument:CREAIE:IREPLACE. .......ciiieiiitiiieeeeeetee e eee ettt e e e e e ettt e e e e e eebe e e e e eesabaeeeeseesanns 102
INSTIUMENEDELELE. ..uuu e eieeiieeeeeeeeetee e e et tee e e e ettt s e e e e ettt e e e e e ees b eeeeeesssaeaeesenrannaeaaens 102
TN R N0 =T g Lot I S PSR 102
INSTrUMENERENGIME. ... et e e e 102
TN IS g g =Y o T = Y1 O 103
SYSTem:PRESEt: CHANNEIEXEC].....cciiieieeeeeieeeieiieiiieeeaeas e e e s e e e e eeaeeaeaeeeeeeeeeeeeneennnnnnnnns 103
TRACEIQIEVAL. ettt ettt ettt ettt e e e e ettt ee e e e e s ee b e eeeesaaban e e et eetaaneeeesassannsanseesnnnn 103
TRACEIQLSTATE . v veereeeeeeeeeeeeeeseeeseseseeteseeseeseesseeseeseeseesteseesseesaeeneeeeeeeseeseeeseeseeeesnesees 104
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CALCulate<n>:1Q:MODE <EvalMode>

This command defines whether the captured 1/Q data is evaluated directly, or if it is
converted (via FFT) to spectral or time data first.

It is currently only available for I/Q Analyzer secondary applications in multistandard
mode (not the MSRA primary application).

Suffix:
<n> irrelevant
Parameters:
<EvalMode> TDOMain
Evaluation in time domain (zero span).
FDOMain
Evaluation in frequency domain.
1Q

Evaluation using 1/Q data.

INSTrument:CREate:DUPLicate

Duplicates the currently selected channel, i.e creates a new channel of the same type
and with the identical measurement settings. The name of the new channel is the
same as the copied channel, extended by a consecutive number (e.g. "IQAnalyzer" ->
"IQAnalyzer 2").

The channel to be duplicated must be selected first using the INST: SEL command.

Usage: Event

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>

Adds a measurement channel. You can configure up to 10 measurement channels at
the same time (depending on available memory).

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types, see TNSTrument:LIST?
on page 102.

<ChannelName> String containing the name of the channel.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", """, "?".

Example: INST:CRE SAN, 'Spectrum 2'
Adds a spectrum display named "Spectrum 2".
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INSTrument:CREate:REPLace <ChannelName1>, <ChannelType>,
<ChannelName2>

Replaces a channel with another one.

Setting parameters:
<ChannelName1>  String containing the name of the channel you want to replace.

<ChannelType> Channel type of the new channel.
For a list of available channel types, see TNSTrument :LIST?
on page 102.

<ChannelName2> String containing the name of the new channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see TNSTrument:LIST? on page 102).
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", ™", "?".

Usage: Setting only

INSTrument:DELete <ChannelName>
Deletes a channel.

Setting parameters:
<ChannelName> String containing the name of the channel you want to delete.
A channel must exist to delete it.

Usage: Setting only

INSTrument:LIST?

Queries all active channels. The query is useful to obtain the names of the existing
channels, which are required to replace or delete the channels.

Return values:
<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see tables below).
Tip: to change the channel name, use the TNSTrument :
REName command.

Usage: Query only

INSTrument:REName <ChannelName1>, <ChannelName2>
Renames a channel.

Setting parameters:
<ChannelName1> String containing the name of the channel you want to rename.
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<ChannelName2> String containing the new channel name.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters

LB DT

such as ":", "*",

Usage: Setting only

INSTrument[:SELect] <ChannelType> | <ChannelName>

Activates a new channel with the defined channel type, or selects an existing channel
with the specified name.

Also see

® TNSTrument:CREate[:NEW] on page 101

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument : LIST?
on page 102.

<ChannelName> String containing the name of the channel.

Example: INST IQ

INST 'MyIQSpectrum'
Selects the channel named 'MylQSpectrum' (for example before
executing further commands for that channel).

SYSTem:PRESet:CHANnNel[:EXEC]
Restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum2'
Selects the channel for "Spectrum?2".
SYST:PRES:CHAN:EXEC
Restores the factory default settings to the "Spectrum2" channel.

Usage: Event

Manual operation: See "Preset Channel" on page 14

TRACe:IQ:EVAL <State>

Turns I/Q data analysis on and off.
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Before you can use this command, you have to turn on the I/Q data acquisition using
INST:CRE:NEW IQor INST:CRE:REPL, or using the TRACe:IQ[:STATe] com-
mand to replace the current channel while retaining the settings.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: TRAC:IQ ON

Enables 1/Q data acquisition
TRAC:IQ:EVAL ON

Enables the I/Q data analysis mode.

TRACe:IQ[:STATe] <State>

Executing this command also has the following effects:

® The sweep, amplitude, input and trigger settings from the measurement are
retained.

® All measurements are turned off.

® All traces are set to "Blank" mode.

® The I/Q data analysis mode is turned off (TRAC: IQ:EVAL OFF).

Note: To turn trace display back on or to enable the evaluation functions of the 1/Q

Analyzer, execute the TRAC: IQ:EVAL ON command (see TRACe: IQ:EVAL
on page 103).

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: TRAC:IQ ON

Switches on 1/Q data acquisition

6.4 Performing Measurements

Y T o P 105
INITIAtE<N>ICONMEES. ... .conneiiieeeee e et e et e e e e e e e e et e e e e e e e e eeeaan 105
INITIAtE<N> CONTINUOUS. .. .eeete et e e et e e e e e e e e e e e ee e e e e e e e e e e eeaeeenanns 106
INITIate <N>[IMMEAIALE]. « e eeeeeeeetntnnn e ae e e e e e e e e e e e e e e e e et e ee et eeaeeeeenene e aean e e e e eeeeeaaaaeeeeeeeeees 106
INITiate:SEQUENCEIABORI...........ceiieeieeretritireeeeeieieeeeeeeeeeeeeeeeeeeeeeesrsraratar e aesenas 107
INITiate:SEQUENCErIMMEIALE. .......ceiieeiiiceeeeeeeeie e e e ettt e e et e e e e e ee bt e e e e e e eeaae e e e e eeernas 107
INITiate:SEQUENCENMODE.........oiiiie et ee et e e et e e et e e e et e e e eaa e e eaneeeeaans 107
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INITiate:SEQUENCEr:REFRESN[:ALL].ccutuiiiiieeiiiee e eeeeeiee e e ee e e e e e e e e e e e ean e 108
[SENSE:JAVERAGEICOUNIL. .. ...ttt ettt et e et e e e et e e e e e e e ea e eeaaeen 108
TRACE:IQ:AVERAGE:COUNT. ... i iiieee et e e e e e e e e e e e e e e e e e e e e e e eeaeeenennnnens 108
[SENSE:JAVERAGESNZ[:STATESES ] uuutuutunaaaaaeieseeeeeeeeeaeeeereeeeeeeeeeerernsnnnnnaaaaaeaeeesaeaaaaeees 109
TRACEIQ:AVERAGE S TATE ettt eeeiettiiieeeeeetteee e e e ettt iaeeeeeeettaaeaeserttaaaeeerestaaaeeseesrnnaaaaees 109
[SENSE:ISWEED:COUNL ... eeeeeeeeeeeeeseeeeeeeeseeeseseeeeeeseseseeseseseeseseseseseseseeseseseseseseseenanens 109
[SENSE:]SWEEP:COUNECURRENE?.......eeeeeeeeeeeeeee e eeeeseeeeseseeeeseseseeseseseeeeseseeeeneseseseenenens 110
[SENSE:|SWEEP[:WINDOWSNSJ:POINES. ... e seseeeeseeseseeseseseseeseseeseseeseseeseseesessesens 110
[SENSE:ISWEED: TIME. ... eeeeeeeeeeeeeeseeeeeteeseeseseseseeseseseessesse et st seseeseseseeseseseeeseeseseseseseesenas 110
O L= 1 RS ] = @U =T Vo T RPN 110
ABORt

Aborts the measurement in the current channel and resets the trigger system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *OPC? or *WAT command after ABOR and
before the next command.

For details on overlapping execution see Remote control via SCPI.
Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel to the R&S FSPN is blocked for further commands. In this case, you must
interrupt processing on the remote channel first in order to abort the measurement.

To do so, send a "Device Clear" command from the control instrument to the
R&S FSPN on a parallel channel to clear all currently active remote channels. Depend-
ing on the used interface and protocol, send the following commands:

® Visa: viClear ()

Now you can send the ABORt command on the remote channel performing the mea-

surement.

Example: ABOR; : INIT:IMM
Aborts the current measurement and immediately starts a new
one.

Example: ABOR; *WAT
INIT:IMM
Aborts the current measurement and starts a new one once
abortion has been completed.

Usage: Event

INITiate<n>:CONMeas

Restarts a (single) measurement that has been stopped (using 2ABORt) or finished in
single measurement mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.
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Suffix:
<n> irrelevant

Example: INIT:CONT OFF

Switches to single measurement mode.
DISP:WIND:TRAC:MODE AVER
Switches on trace averaging.
SWE:COUN 20

Setting the measurement counter to 20 measurements.

INIT; *WAT

Starts the measurement and waits for the end of the 20 mea-
surements.

INIT:CONM; *WAT

Continues the measurement (next 20 measurements) and waits
for the end.

Result: Averaging is performed over 40 measurements.

Usage: Asynchronous command

Manual operation: See "Continue Single Sweep" on page 50

INITiate<n>:CONTinuous <State>
Controls the measurement mode for an individual channel.

Note that in single measurement mode, you can synchronize to the end of the mea-
surement with *OPC, *OPC? or *WAI. In continuous measurement mode, synchroniza-
tion to the end of the measurement is not possible. Thus, it is not recommended that
you use continuous measurement mode in remote control, as results like trace data or
markers are only valid after a single measurement end synchronization.

For details on synchronization see Remote control via SCPI.

Example: INIT:CONT OFF
Switches the measurement mode to single measurement.
INIT:CONT ON

Switches the measurement mode to continuous measurement.

Manual operation: See "Continuous Sweep / Run Cont" on page 49

INITiate<n>[:IMMediate]
Starts a (single) new measurement.

With measurement count or average count > 0, this means a restart of the correspond-
ing number of measurements. With trace mode MAXHold, MINHold and AVERage, the
previous results are reset on restarting the measurement.

You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.
For details on synchronization see Remote control via SCPI.

Suffix:
<n> irrelevant
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Usage:

Manual operation:

Performing Measurements

INIT:CONT OFF

Switches to single measurement mode.
DISP:WIND:TRAC:MODE AVER

Switches on trace averaging.

SWE:COUN 20

Sets the measurement counter to 20 measurements.

INIT; *WAT

Starts the measurement and waits for the end of the 20 mea-
surements.

Asynchronous command

See "Single Sweep / Run Single" on page 50

INITiate:SEQuencer:ABORt

Stops the currently active sequence of measurements.

You can start a new sequence any time using INITiate:SEQuencer: IMMediate

on page 107.

Usage:

Event

INITiate:SEQuencer:IMMediate

Starts a new sequence of measurements by the Sequencer.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 110).

Example:

SYST:SEQ ON

Activates the Sequencer.

INIT:SEQ:MODE SING

Sets single sequence mode so each active measurement is per-
formed once.

INIT:SEQ:IMM

Starts the sequential measurements.

INITiate:SEQuencer:MODE <Mode>

Defines the capture mode for the entire measurement sequence and all measurement
groups and channels it contains.
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Note: To synchronize to the end of a measurement sequence using *OPC, *OPC? or
*WAT, use SINGle Sequencer mode.

Parameters:

<Mode> SINGle
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence is finished.
CONTinuous
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence restarts with the first one and
continues until it is stopped explicitly.

*RST: CONTinuous

INITiate:SEQuencer:REFResh[:ALL]

Is only available if the Sequencer is deactivated (SYSTem: SEQuencer
SYST:SEQ:0FF) and only in MSRA mode.

The data in the capture buffer is re-evaluated by all active MSRA secondary applica-
tions.

Example: SYST:SEQ:OFF
Deactivates the scheduler
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAI

Starts a new data measurement and waits for the end of the
sweep.
INIT:SEQ:REFR

Refreshes the display for all channels.

[SENSe:]JAVERage:COUNt <AverageCount>
TRACe:IQ:AVERage:COUNt <NumberSets>

This command defines the number of I/Q data sets that the averaging is based on.

Parameters:
<NumberSets> Range: 0 to 32767
*RST: 0
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Example: TRAC:IQ ON
Switches on acquisition of I/Q data.
TRAC:IQ:AVER ON
Enables averaging of the I1/Q measurement data
TRAC:IQ:AVER:COUN 10

Selects averaging over 10 data sets
TRAC:IQ:DATA?
Starts the measurement and reads out the averaged data.

Manual operation: See "Average Count" on page 63

[SENSe:]JAVERage<n>[:STATe<t>] <State>
TRACe:IQ:AVERage[:STATe] <State>

This command turns averaging of the 1/Q data on and off.

If averaging is on, the maximum amount of I/Q data that can be recorded is 512kS

(524288 samples).
Parameters:
<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: TRAC:IQ ON

Switches on acquisition of 1/Q data.
TRAC:IQ:AVER ON

Enables averaging of the I/Q measurement data.
TRAC:IQ:AVER:COUN 10

Selects averaging over 10 data sets.
TRAC:IQ:DATA?
Starts the measurement and reads out the averaged data.

[SENSe:]SWEep:COUNt <SweepCount>
Defines the number of measurements that the application uses to average traces.

In continuous measurement mode, the application calculates the moving average over
the average count.

In single measurement mode, the application stops the measurement and calculates
the average after the average count has been reached.

Example: SWE:COUN 64
Sets the number of measurements to 64.
INIT:CONT OFF

Switches to single measurement mode.
INIT; *WAI

Starts a measurement and waits for its end.

Manual operation: See "Sweep/Average Count" on page 49
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[SENSe:]SWEep:COUNt:CURRent?

This query returns the current number of started sweeps or measurements. This com-
mand is only available if a sweep count value is defined and the instrument is in single
sweep mode.

Return values:
<CurrentCount>

Example: SWE : COUNt 64
Sets sweep count to 64
INIT:CONT OFF

Switches to single sweep mode
INIT

Starts a sweep (without waiting for the sweep end!)
SWE : COUN : CURR?

Queries the number of started sweeps

Usage: Query only

[SENSe:]SWEep[:WINDow<n>]:POINts

This command defines the number of measurement points to analyze after a measure-
ment.

Suffix:
<n>

Example: SWE:POIN 251

Manual operation: See "Sweep Points" on page 49

[SENSe:]SWEep:TIME <Time>

Defines the measurement time. It automatically decouples the time from any other set-

tings.
Parameters:
<Time> refer to specifications document
*RST: depends on current settings (determined automati-
cally)

Default unit: S

Manual operation: See "Meas Time" on page 46

SYSTem:SEQuencer <State>

Turns the Sequencer on and off. The Sequencer must be active before any other
Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error occurs.
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A detailed programming example is provided in the "Operating Modes" section in the
R&S FSPN User Manual.

Parameters:

<State> ON|OFF |01
ON |1
The Sequencer is activated and a sequential measurement is
started immediately.
OFF | 0
The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are notavailable.

*RST: 0

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement is
performed once.
INIT:SEQ:IMM
Starts the sequential measurements.
SYST:SEQ OFF

6.5 Retrieving Results

o Retrieving Captured 1/Q Data........c.ueiiiiiiiiiii e 111
o Retrieving I/Q Trace Data.......ccoouiuiiiiiiiie e 114
o Retrieving Marker RESUIS........coevviiiiiiiicccre e 118

6.5.1 Retrieving Captured I/Q Data

The captured 1/Q data is output in the form of a list, three different formats can be
selected for this list (see TRACe: TQ: DATA : FORMat on page 112).

TRACEIQIDATA? . e e e 111
TRACEIQ:DATAIFORMEL.......uiiiiiiiiii e 112
TRACEIQ:IDATAIMEMOIY 2. e e e e rn e 112

TRACe:IQ:DATA?

Initiates a measurement with the current settings and returns the captured data from
I/Q measurements.

Corresponds to:
INIT:IMM; *WAI; : TRACe:IQ:DATA:MEMory?

However, the TRACe : IQ: DATA? command is quicker in comparison.

User Manual 1179.4540.02 — 06 111



R&S®FSPN Remote Commands for the Spectrum Monitor

Retrieving Results

Note: Using the command with the *RST values for the TRACe: 10 : SET command, the
following minimum buffer sizes for the response data are recommended: ASCII format
10 kBytes, binary format: 2 kBytes

Return values:

<Results> Measured voltage for | and Q component for each sample that
has been captured during the measurement.
The number of samples depends on TRACe: IQ: SET. In ASCII
format, the number of results is 2* the number of samples.
The data format depends on TRACe: IQ: DATA: FORMat
on page 112.

Default unit: V

Example: TRAC:IQ:STAT ON
Enables acquisition of 1/Q data
TRAC:IQ:SET NORM, 10MHz, 32MHz, EXT, POS,0,4096
Measurement configuration:
Sample Rate = 32 MHz
Trigger Source = External
Trigger Slope = Positive
Pretrigger Samples = 0
Number of Samples = 4096
FORMat REAL, 32

Selects format of response data
TRAC:IQ:DATA?
Starts measurement and reads results

Usage: Query only

TRACe:IQ:DATA:FORMat <Format>
Selects the order of the 1/Q data.

For details see Section B, "Reference: format description for I/Q data files",
on page 241.

TRACe:IQ:DATA:MEMory? [<OffsetSamples>,<NoOfSamples>]
Queries the 1/Q data currently stored in the capture buffer of the R&S FSPN.

By default, the command returns all I/Q data in the memory. You can, however, narrow
down the amount of data that the command returns using the optional parameters.

If no parameters are specified with the command, the entire trace data is retrieved.

In this case, the command returns the same results as TRACe : 10 : DATA?. (Note, how-
ever, that the TRAC: 1Q: DATA? command initiates a new measurement before return-
ing the captured values, rather than returning the existing data in the memory.)

The command returns a comma-separated list of the measured values in floating point
format (comma-separated values = CSV). The number of values returned is 2 * the
number of complex samples.
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The total number of complex samples is displayed in the channel bar in manual opera-
tion and can be calculated as:

<SampleRate> * <CaptureTime>
(See TRACe:TQ:SET, TRACe: IQ: SRATe on page 163 and [SENSe: ] SWEep: TIME
on page 110)

Query parameters:

<OffsetSamples> Selects an offset at which the output of data should start in rela-
tion to the first data. If omitted, all captured samples are output,
starting with the first sample.

Range: 0 to <# of samples> — 1, with <# of samples> being
the maximum number of captured values
*RST: 0
<NoOfSamples> Number of samples you want to query, beginning at the offset

you have defined. If omitted, all captured samples (starting at
offset) are output.

Range: 1 to <# of samples> - <offset samples> with <# of
samples> maximum number of captured values
*RST: <# of samples>
Return values:
<|lQData> Measured value pair (1,Q) for each sample that has been recor-
ded.

By default, the first half of the list contains the | values, the sec-
ond half the Q values. The order can be configured using
TRACe:IQ:DATA:FORMat.

The data format of the individual values depends on FORMat [ :
DATA] on page 114.

Default unit: V
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Example: TRAC:IQ:STAT ON
Enables acquisition of 1/Q data
TRAC:IQ:SET NORM, 10MHz, 32MHz, EXT, POS,100,4096
Measurement configuration:
Sample Rate = 32 MHz
Trigger Source = External
Trigger Slope = Positive
Pretrigger Samples = 100
Number of Samples = 4096
INIT; *WAT
Starts measurement and wait for sync
FORMat REAL, 32
Determines output format
To read the results:
TRAC:IQ:DATA:MEM?
Reads all 4096 1/Q data
TRAC:IQ:DATA:MEM? 0,2048
Reads 2048 1/Q data starting at the beginning of data acquisition
TRAC:IQ:DATA:MEM? 2048,1024
Reads 1024 1/Q data from half of the recorded data
TRAC:IQ:DATA:MEM? 100,512
Reads 512 1/Q data starting at the trigger point (<Pretrigger
Samples> was 100)

Example: I/l Perform a single 1/Q capture.
INIT; *WAT

/I Determine output format (binary float32)
FORMat REAL, 32

/I Read 1024 1/Q samples starting at sample 2048.
TRAC:IQ:DATA:MEM? 2048,1024

Usage: Query only

Retrieving 1/Q Trace Data

FORMEILDATA ettt eeeeeeeeeeeeeeeeeeeseseseseseseseseseseee et eeeeaseseseseseseseseseeeeeeeesesneseseneeen 114
FORMat: DEXPOrt:DSEPAIatOr. . .. e ueeeieieieeieeeeeeeeeeeeeeeeeeeteteeastea i aaaeseseseseaaaaaasaeseeeeeseeeees 115
FORMat:DEXPOIt:FORMAL. ... e it e e et et e e e e e e e s e e e e e e eaeenennas 116
MMEMOrY:STORESNZTRACE. ..ccetetietetiaaaaaaa e e e e e e e e e e aeeaeeeee et eeeeeeeananennn e e e e e e aeeeeaeaaaans 116
TRACENS[IDATALZ. .-t ee e e e ees et et eeee e s s e eteeeeeeseseseeeenen e seeeeee e eeseneseeeenenon 116
TRACESNZ[IDATALMEMOIY 2. . i ieieeeeeeeeeeeee ettt ea e e e s e s eeeeeaeaeeeseseereeeesssssrasasanannn 117
TRACENSDATALX?: et eeeeeeeeeeeeeeeeeeeeeeeeeseseseseseseseseseseseeeaseseseseseseseseseseseseeeenesesesesasesesens 118

FORMat[:DATA] <Format>[, <BitLength>]

Selects the data format that is used for transmission of trace data from the R&S FSPN
to the controlling computer.
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Note that the command has no effect for data that you send to the R&S FSPN. The
R&S FSPN automatically recognizes the data it receives, regardless of the format.

Parameters:

<Format> ASCii
ASCii format, separated by commas.
This format is almost always suitable, regardless of the actual
data format. However, the data is not as compact as other for-
mats can be.
REAL
Floating-point numbers (according to IEEE 754) in the "definite
length block format".

<BitLength> Length in bits for floating-point results
16
16-bit floating-point numbers.
Compared to REAL, 32 format, half as many numbers are
returned.
32
32-bit floating-point numbers
For 1/Q data, 8 bytes per sample are returned for this format set-
ting.
64
64-bit floating-point numbers
Compared to REAL, 32 format, twice as many numbers are
returned.

Example: FORM REAL, 32

FORMat:DEXPort:DSEParator <Separator>

Selects the decimal separator for data exported in ASCII format.
Parameters:

<Separator> POINt | COMMa

COMMa
Uses a comma as decimal separator, e.g. 4,05.

POINt
Uses a point as decimal separator, e.g. 4.05.

*RST: *RST has no effect on the decimal separator.
Default is POINTt.

Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.

Manual operation: See "Decimal Separator" on page 64
See "Export Peak List" on page 84
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FORMat:DEXPort:FORMat <FileFormat>

Determines the format of the ASCII file to be imported or exported. Depending on the
external program that creates the data file or evaluates it, a comma-separated list
(CSV) or a plain data format (DAT) file is required.

Parameters:
<FileFormat> CSV | DAT

*RST: DAT
Example: FORM:DEXP:FORM CSV

MMEMory:STORe<n>:TRACe <Trace>, <FileName>

Exports trace data from the specified window to an ASCII file.

Suffix:

<n> Window

Parameters:

<Trace> Number of the trace to be stored

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR1:TRAC 1, 'C:\TEST.ASC'

Stores trace 1 from window 1 in the file TEST.ASC.

TRACe<n>[:DATA]? <ResultType>
This command queries current trace data and measurement results.
The data format depends on FORMat [ : DATA] on page 114.

Suffix:
<n> Window

Query parameters:

<ResultType> Selects the type of result to be returned.
See Table 6-2.
Example: TRAC? TRACE3

Queries the data of trace 3.

Manual operation: See "Spectrum” on page 11

Table 6-2: Return values for result type parameters

Parameter Result display / Results

measurement
TRACEL | ... | Returns the sweep point values as shown in the result display.
TRACE6

For the auto peak detector, the command returns positive peak values only. (To
retrieve negative peak values, define a second trace with a negative peak detector.)

"Magnitude" Magnitude of the | and Q values (1+jQ) for each sweep point

"Spectrum" (=1001 values)
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Parameter Result display / Results
measurement
"Real/lmag (1/Q)" First the real parts for each trace point, then the imaginary

parts (ly,...,l1001, Q1,---,Q1001)-

"1/Q Vector" The | and Q values for each trace point are returned (1001
pairs of | and Q values).

LIST SEM measure- Peak list evaluation, one peak per range is returned.
ments

Spurious emission | Peak list evaluation

measurements For each peak, the command returns 11 values in the following

order:

®  <No>: range number

®  <StartFreq>,<StopFreg>: start and stop frequency of the

range

<RBW?>: resolution bandwidth

<PeakFreg>: frequency of the peak in a range

<PowerAbs>: absolute power of the peak in dBm

<PowerRel>: power of the peak in relation to the channel

power in dBc

®  <PowerDelta>: distance from the peak to the limit line in
dB, positive values indicate a failed limit check

®  <LimitCheck>: state of the limit check (0 = PASS, 1 =
FAIL)

®  <Unused1>,<Unused2>: reserved (0.0)

SPURious Peak list evaluation of Spurious Emission measurements.
SPECtrogram | For every frame in the spectrogram, the command returns the power levels that have
SGRam been measured, one for each sweep point. The number of frames depends on the

size of the history depth. The power level depends on the configured unit. Only
REAL, 32 format is supported.

TRACe<n>[:DATA]:MEMory? <Trace>,<OffsSwPoint>,<NoOfSwPoints>

Queries the previously captured trace data for the specified trace from the memory. As
an offset and number of sweep points to be retrieved can be specified, the trace data
can be retrieved in smaller portions, making the command faster than the

TRAC : DATA? command. This is useful if only specific parts of the trace data are of
interest.

If no parameters are specified with the command, the entire trace data is retrieved; in
this case, the command returns the same results as TRAC: DATA? TRACEL.

Suffix:
<n> Window

Query parameters:
<Trace> TRACE1 | TRACEZ2 | TRACE3 | TRACE4 | TRACES5 | TRACE®6

<OffsSwPoint> The offset in sweep points related to the start of the measure-
ment at which data retrieval is to start.

<NoOfSwPoints> Number of sweep points to be retrieved from the trace.

Return values:
<SweepPointValues>
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Example: TRAC:DATA:MEM? TRACEL, 25,100
Retrieves 100 sweep points from trace 1, starting at sweep point
25.

Usage: Query only

TRACe<n>[:DATA]:X? <TraceNumber>

Queries the horizontal trace data for each sweep point in the specified window, for
example the frequency in frequency domain or the time in time domain measurements.

Suffix:
<n> Window

Query parameters:
<TraceNumber> Trace number.

TRACE1 | TRACE2 | TRACE3 | TRACE4 | TRACES5 | TRACES

Return values:

<X-Values>
Example: TRAC3:X? TRACE1

Returns the x-values for trace 1 in window 3.
Usage: Query only

6.5.3 Retrieving Marker Results

CALCuUlate<n>:DELTaMArKEr<mM>:X....cciiiieiuiiieeeeeeiitieeeeereetueeeeeeeesnnaseeserstnaesessesssanienesens 118
CALCuUlate<n>:DELTaMArKEr<m> Y 2. ..cuuuie e eieieteieeeeeetee e e e eeeetee e e e s eetaaeeeeeeeeraeeeeeeeerannnns 119
CALCUIAtE<N>IMARKEISIMS X eieetiiieeeeeetee e e e e eeeee e e e e e eeteeeeeeeeetaeeeeseraasaeeeesessanseeeenennan 119
CALCUIate<n>:MARKEISM>IY 2. ..ot e et e et e e e e eeaas 119
MMEMOIY:STORESNZILIST ... i i i iiieee et e e s e e e e e e e e e e e e e e e e eeeeeeeeeeenennennnnnnnnnn 120

CALCulate<n>:DELTamarker<m>:X <Position>
Moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference
marker to the peak power.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
Range: The value range and unit depend on the measure-

ment and scale of the x-axis.
Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.
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Manual operation: See "Marker Position X-value" on page 70

CALCulate<n>:DELTamarker<m>:Y?

Queries the result at the position of the specified delta marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:

<Result> Result at the position of the delta marker.
The unit is variable and depends on the one you have currently
set.

Default unit: DBM
Usage: Query only

CALCulate<n>:MARKer<m>:X <Position>
Moves a marker to a specific coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal

marker.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker Table" on page 11
See "Marker Peak List" on page 12
See "Marker Position X-value" on page 70

CALCulate<n>:MARKer<m>:Y?

Queries the result at the position of the specified marker.

Suffix:
<n> 1..n
<m> 1..n
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6.6

6.6.1

Configuring Spectrum Monitor Measurements

Return values:
<Result> Default unit: DBM

Usage: Query only

Manual operation: See "Marker Table" on page 11
See "Marker Peak List" on page 12

MMEMory:STORe<n>:LIST <FileName>
Exports the SEM and spurious emission list evaluation to a file.

The file format is *.dat.

Suffix:

<n> Window

Parameters:

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR:LIST 'test'

Stores the current list evaluation results in the test . dat file.

Configuring Spectrum Monitor Measurements

e  Configuring INPUL SOUICES........ccceieiee e 120
o  Configuring POWET SENSOIS......uuuiiiiiie e eee et e e e e e e e e e e e e eeeees 125
L I O7o) g1 To |8 ] 1 o I =d (o] o 1= T PSSR 135
L J O7o) g1 To |81 o T @ 111 11 ) < SRR 140
o Configuring Level CharacteristiCs....... oo 141
o Configuring the AHENUATOT.........oiiiiii e 144
e Configuring the Preamplifier..........cceii oo 146
L IS oz 1 1T I (g LY £ AN (1 TP 147
o Configuring the FreqQUENCY.......oeeiiiiiiccccece e 149
L J Oo) o1 1e 18] 1 o TR Iy o o =T SRR 151
e Configuring Trigger OULIPUL......eei e e 155
o Configuring Data ACQUISITION........oiuiiiiieiiiee e 157
e Configuring the Result DiSPlay.........uuueieieeiiiiiiiiciciiiiee e e e e e e e 164
L I I = 1o [§ o= PP PPPPPUTTRTPIRE 171

Configuring Input Sources

INPut:ATTenuation:PROTECHON:RESE!.......ccuuuiieieiiiiicei et ee e 121
INP UL COUPIING . -ttt ettt ettt ettt et e et e ea e e e e et e et e eaa e eeaeeea e eanaeeaaeennaennaeennns 121
1NN LU o o I A I PPN 121
1 U o o | =T o o | NS =] RS I Y = U 122
I U o T =Y L] S A - O OUSS 123
TN LT 1LY ==Yo =T et = N 123
INPULIMPEAANCE P TY P ... ittt e ettt e e e e e e e et e e e e e e et e e e e e eaaaa s eeeeeerananss 123
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T U T =y I Y1 R 123
1N U o O O ] oA = S 124
INPUEUP ORIVALUE]. - et et e e e e e e e e e e e e e e ettt ettt ettt a e as e e e e e e e e eeaaaaeaeeeeeeeeeenansennnnnnnnnn 124
TRACE:IQ:FILE:REPEtition:COUNL.......ciiiiiieeiieiiiiice e e e e e e e et e e e e eete e e e e e e eab e e e eeeeennn 124

INPut:ATTenuation:PROTection:RESet

Resets the attenuator and reconnects the RF input with the input mixer for the

R&S FSPN after an overload condition occurred and the protection mechanism inter-
vened. The error status bit (bit 3 in the STAT : QUES : POW status register) and the
INPUT OVLD message in the status bar are cleared.

The command works only if the overload condition has been eliminated first.

Example: INP:ATT:PROT:RES

INPut:COUPIling <CouplingType>
Selects the coupling type of the RF input.

Parameters:
<CouplingType> AC | DC

AC
AC coupling

DC
DC coupling

*RST: AC
Example: INP:COUP DC

Manual operation: See "Input Coupling" on page 17

INPut:FILE:PATH <FileName>[, <AnalysisBW>]
Selects the 1/Q data file to be used as input for further measurements.

The 1/Q data file must be in one of the following supported formats:

e .ig.tar

e _igw
® .Csv
® .mat
e . wWv

e _aid

Only a single data stream or channel can be used as input, even if multiple streams or
channels are stored in the file.

For some file formats that do not provide the sample rate and measurement time or
record length, you must define these parameters manually. Otherwise the traces are
not visible in the result displays.
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For details, see Table C-1.

Parameters:

<FileName> String containing the path and name of the source file.
The file type is determined by the file extension. If no file exten-
sion is provided, the file type is assumed to be .iqg.tar.
For .mat files, Matlab® v4 is assumed.

<AnalysisBW> Optionally: The analysis bandwidth to be used by the measure-
ment. The bandwidth must be smaller than or equal to the band-
width of the data that was stored in the file.
Default unit: HZ

Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iqg.tar'
Uses I/Q data from the specified file as input.

Example: //Load an IQW file

INP:SEL:FIQ

INP:FILE:PATH 'C:\R S\Instr\user\data.iqw'
//Define the sample rate

TRAC:IQ:SRAT 10MHz

//Define the measurement time
SENSe:SWEep:TIME 0.001001

//Start the measurement

INIT:IMM

Manual operation: See "Select |/Q data file" on page 19

INPut:FILTer:HPASs[:STATe] <State>

Activates an additional internal high-pass filter for RF input signals from 1 GHz to
3 GHz. This filter is used to remove the harmonics of the R&S FSPN to measure the
harmonics for a DUT, for example.

Requires an additional high-pass filter hardware option.

(Note: for RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG-preselector, if available.)

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:FILT:HPAS ON

Turns on the filter.
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INPut:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.

Example: INP:FILT:YIG OFF
Deactivates the YIG-preselector.

Manual operation: See "YIG-Preselector" on page 18

INPut:IMPedance <Impedance>

Selects the nominal input impedance of the RF input. In some applications, only 50 Q
are supported.

Parameters:
<Impedance> 50|75

numeric value

User-defined impedance from 50 Ohm to 100000000 Ohm
(=100 MOhm)

User-defined values are only available for the Spectrum applica-
tion, the I/Q Analyzer, and some optional applications.

*RST: 50 Q
Default unit: OHM

Example: INP:IMP 75

Manual operation: See "Impedance" on page 17
See "Unit" on page 36

INPut:IMPedance:PTYPe <PadType>

Defines the type of matching pad used for impedance conversion for RF input.

Parameters:
<PadType> SRESistor | MLPad
SRESistor
Series-R
MLPad
Minimum Loss Pad
*RST: SRESistor
Example: INP:IMP 100

INP:IMP:PTYP MLP

Manual operation: See "Impedance" on page 17

INPut<ip>:SELect <Source>

Selects the signal source for measurements, i.e. it defines which connector is used to
input data to the R&S FSPN.
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Suffix:

<ip> 1..n

Parameters:

<Source> RF
Radio Frequency ("RF INPUT" connector)
*RST: RF

Manual operation: See "Radio Frequency State" on page 17
See "I/Q Input File State" on page 18

INPut:UPORt:STATe <State>

Toggles the control lines of the user ports for the AUX PORT connector. This SUB-D
male connector is located on the rear panel of the R&S FSPN.

Parameters:

<State> ON |1
User port is switched to INPut
OFF | 0
User port is switched to OUTPut
*RST: 1

INPut:UPORUt[:VALue]
Queries the control lines of the user ports.
For details see OUTPut : UPORt [ : VALue] on page 141.

Return values:
<Level> bit values in hexadecimal format

TTL type voltage levels (max. 5V)
Range: #B00000000 to #B00111111

Example: INP:UPOR?
//Result: #B00100100
Pins 5 and 7 are active.

TRACe:IQ:FILE:REPetition:COUNt <RepetitionCount>

Determines how often the data stream is repeatedly copied in the I/Q data memory. If
the available memory is not sufficient for the specified number of repetitions, the larg-
est possible number of complete data streams is used.

Parameters:
<RepetitionCount> integer

Example: TRAC:IQ:FILE:REP:COUN 3

Manual operation: See "File Repetitions" on page 19
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6.6.2 Configuring Power Sensors

CALibration:PMETer<p>:ZERO:AUTO ONCE........ccuueiiiiiiiitiiieeeeeeeetiee e eeeeetieeeeeeeeanaeaeeaeens 125
CALCulate<n>:PMETer<p>:RELatiVE:STATE.....uuiieieiieeiiieieeeeeeiiee e ee et eeeeeeraae e e e eeeranns 125
CALCulate<n>:PMETer<p>:RELativVe[:MAGNItUAE].......c.uueeereerrrrieeeeeeeeeeieeeeeeeeree e eeeeevananss 126
CALCulate<n>:PMETer<p>:RELative[:MAGNitude]:AUTO ONCE.......c.ccceieririiriiriieeneeneenns 126
L WO T V| =Y o B 127
AN | 1T R o 127
[SENSE: IPMETEr<P>[:STATE]. e eetettuieeeeettiieeeeeeeette e e e e eeetat e eeessastaaeeeseesstaaeaesestnnnaeeaeeenes 127
[SENSE:IPMETEr<p>:DCY ClE[:STATE . eeieeetiieeeeeetttieieeeeeetiaeeeeeeestaaeeeeeesstaeeeeseeranaaeaaans 127
[SENSE:JPMETEr<p>:DCY ClIE:VALUE. v-vveeeeeeeeeeeeeereseseseseseseseeeseseeeeeeeesessesesesesesesesesesees 128
[SENSE:IPMETEr<p>:FREQUENCY....cuuuiiieieeiiuieeeereitieieeeeetintaeseessestnseeeeeessnasesesessnaaeasees 128
[SENSe:]PMETer<p>:FREQUENCY:LINK.......ciiiiiiiiiei et e et e e e e e e eeeanas 128
[SENSE:IPMETEr<p>:MTIME......cceeeieieiieeieeeieiiiiieeeeeae e e e e e e e e e e e e e aaeeeeeeeeeeeeeneeeenennnnnnnnn 129
[SENSe:]PMETer<p>:MTIMe:AVERAGE:COUNL......coeirireiiiieiiiiaaaaeieeeeeeeeeeeeeeeeeeeeeeeeeeanenens 129
[SENSe:]PMETer<p>:MTIMe:AVERAGE[:STATE] .. ceeieeertiieeeeeeetrieeeeeeeerieeeeeeeesnneseeeeeennannns 129
[SENSE: IPMETEr<p>:ROFFSEt[:STATE]...cutueeeieeitttieeeeieetieeeeeeretttieseeseeesnaeseeseestaseeeseesnns 130
[SENSe:]PMETer<p>:TRIGGErNDTIME......cceueuiiiriiiiiiiiiieieieieeeeeeeaeaeeeeeeeeeeeeessssnrnnnnn s 130
[SENSe:]PMETer<p>:TRIGGErHOLDOM. .....ccceieeiee e 131
[SENSe:]PMETer<p>TRIGGErHY STEreSiS...cuuuueiirieiriiiieieeeeiiiieseeeeetiiaeeeeeenieseeeeenennaeeeees 131
[SENSe:]IPMETer<p>:TRIGGEINLEVEL......cuuuueieiaaaaaeie e e e e e e ee e 131
[SENSe:]PMETer<p>:TRIGGEINSLOPE. .....cccvvuiireririieieieieieeeeeeeeeeeeeerereeeeeeeserrirerar—————nnn 132
[SENSE:IPMETEr<p>:TRIGQEIM:STATE].....cetuueeieeieitiieeeeeeeetiieeeeeeeernaaeeeseestaaesaeeeesnaseaaeens 132
[SENSE:[PMETEr<p>:UPDAtE[:STATE ... e erveeeerereseseseseseseseseseeseesseseseseseseseseseseseseseenens 132
[SENSE: IPMETEr<p>:SOFFSEL.. ciiiiiitieiiieiiiiiie e e e e et e e e ee e e e e e e eete e e e e e eeae e e e e eeennaeaaees 133
SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATE]...ccvvueereererrnniienanns 133
SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNL?.......cccceeriiiuiiierreeeiiie e eeeeeeie e e e e eeeenns 133
SYSTem:COMMunicate:RDEVice:PMETer<p>:DEFINE..........uuuuuuiiaeainieieieeeeeeeaeaeeeeeeeeeeenees 134
UNIT<N> PMETErKP>IPOWE ... .. ceiiiteieee et e ettt e e e e et e e e e e e eabee e e e s eetataeeaesassannsaaeeees 134
UNIT<N>:PMETEr<p>:POWEIRATIO. ...ccuuuieieeiiiiieieeeeeetiaeeeeeeeeteeeeeseetataeeeereataaeeeseesnnnnnns 135

CALibration:PMETer<p>:ZERO:AUTO ONCE
Zeroes the power sensor.

Note that you have to disconnect the signals from the power sensor input before you
start to zero the power sensor. Otherwise, results are invalid.

Suffix:

<p> Power sensor index

Example: CAL:PMET2:ZERO:AUTO ONCE; *WAT
Starts zeroing the power sensor 2 and delays the execution of
further commands until zeroing is concluded.

Usage: Event

Manual operation: See "Zeroing Power Sensor" on page 22

CALCulate<n>:PMETer<p>:RELative:STATe <State>

Turns relative power sensor measurements on and off.
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Suffix:
<n> Window
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:PMET2:REL:STAT ON
Activates the relative display of the measured value for power
sensor 2.

CALCulate<n>:PMETer<p>:RELative[:MAGNitude] <RefValue>

Defines the reference value for relative measurements.

Suffix:

<n> Window

<p> Power sensor index

Parameters:

<RefValue> Range: -200 dBm to 200 dBm
*RST: 0
Default unit: DBM

Example: CALC:PMET2:REL -30

Sets the reference value for relative measurements to -30 dBm
for power sensor 2.

Manual operation: See "Reference Value" on page 23

CALCulate<n>:PMETer<p>:RELative[:MAGNitude]:AUTO ONCE

Sets the current measurement result as the reference level for relative measurements.

Suffix:

<n> Window

<p> Power sensor index

Example: CALC:PMET2:REL:AUTO ONCE
Takes the current measurement value as reference value for rel-
ative measurements for power sensor 2.

Usage: Event

Manual operation: See "Setting the Reference Level from the Measurement Meas -
> Ref" on page 23
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FETCh:PMETer<p>?

Queries the results of power sensor measurements.

Suffix:
<p> Power sensor index
Usage: Query only

READ:PMETer<p>?

Initiates a power sensor measurement and queries the results.

Suffix:
<p> Power sensor index
Usage: Query only

[SENSe:]PMETer<p>[:STATe] <State>

Turns a power sensor on and off.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: PMET1 ON

Switches the power sensor measurements on.

Manual operation: See "Select”" on page 21

[SENSe:]PMETer<p>:DCYCle[:STATe] <State>

Turns the duty cycle correction on and off.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: PMET2:DCYC:STAT ON

Manual operation: See "Duty Cycle" on page 23
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[SENSe:]PMETer<p>:DCYCle:VALue <Percentage>
Defines the duty cycle for the correction of pulse signals.

The power sensor uses the duty cycle in combination with the mean power to calculate
the power of the pulse.

Suffix:

<p> Power sensor

Parameters:

<Percentage> Range: 0.001 to 99.999
*RST: 99.999
Default unit: %

Example: PMET2:DCYC:STAT ON

Activates the duty cycle correction.
PMET2:DCYC:VAL 0.5

Sets the correction value to 0.5%.

Manual operation: See "Duty Cycle" on page 23

[SENSe:]PMETer<p>:FREQuency <Frequency>

Defines the frequency of the power sensor.

Suffix:

<p> Power sensor index

Parameters:

<Frequency> The available value range is specified in the specifications docu-
ment of the power sensor in use.
*RST: 50 MHz
Default unit: HZ

Example: PMET2:FREQ 1GHZ

Sets the frequency of the power sensor to 1 GHz.

Manual operation: See "Frequency Manual" on page 22

[SENSe:]PMETer<p>:FREQuency:LINK <Coupling>

Selects the frequency coupling for power sensor measurements.

Suffix:
<p> Power sensor index
Parameters:
<Coupling> CENTer
Couples the frequency to the center frequency of the analyzer
MARKer1
Couples the frequency to the position of marker 1
OFF

Switches the frequency coupling off
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*RST: CENTer

Example: PMET2:FREQ:LINK CENT
Couples the frequency to the center frequency of the analyzer

Manual operation: See "Frequency Coupling" on page 22

[SENSe:]PMETer<p>:MTIMe <Duration>

Selects the duration of power sensor measurements.

Suffix:

<p> Power sensor index

Parameters:

<Duration> SHORt | NORMal | LONG
*RST: NORMal

Example: PMET2:MTIM SHOR

Sets a short measurement duration for measurements of station-
ary high power signals for the selected power sensor.

Manual operation: See "Meas Time/Average" on page 22

[SENSe:]PMETer<p>:MTIMe:AVERage:COUNt <NumberReadings>

Sets the number of power readings included in the averaging process of power sensor
measurements.

Extended averaging yields more stable results for power sensor measurements, espe-
cially for measurements on signals with a low power, because it minimizes the effects
of noise.

Suffix:
<p> Power sensor index

Parameters:
<NumberReadings> An average count of O or 1 performs one power reading.

Range: 0 to 256
Increment: binary steps (1, 2, 4, 8, ...)

Example: PMET2 :MTIM:AVER ON

Activates manual averaging.
PMET2 :MTIM:AVER:COUN 8

Sets the number of readings to 8.

Manual operation: See "Average Count (Number of Readings)" on page 23

[SENSe:]PMETer<p>:MTIMe:AVERage[:STATe] <State>

Turns averaging for power sensor measurements on and off.
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Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: PMET2 :MTIM:AVER ON

Activates manual averaging.

Manual operation: See "Meas Time/Average" on page 22

[SENSe:]PMETer<p>:ROFFset[:STATe] <State>

Includes or excludes the reference level offset of the analyzer for power sensor mea-

surements.
Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: PMET2 :ROFF OFF

Takes no offset into account for the measured power.

Manual operation: See "Use Ref Level Offset" on page 23

[SENSe:]PMETer<p>:TRIGger:DTIMe <Time>

Defines the time period that the input signal has to stay below the IF power trigger level
before the measurement starts.

Suffix:
<p> Power sensor index
Parameters:
<Time> Range: Os to 1s
Increment: 100 ns
*RST: 100 ps
Default unit: S
Example: PMET2:TRIG:DTIMe 0.001
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[SENSe:]PMETer<p>:TRIGger:HOLDoff <Holdoff>

Defines the trigger holdoff for external power triggers.

Suffix:

<p> Power sensor index

Parameters:

<Holdoff> Time period that has to pass between the trigger event and the
start of the measurement, in case another trigger event occurs.
Range: Os to 1s
Increment: 100 ns
*RST: Os
Default unit: S

Example: PMET2:TRIG:HOLD 0.1

Sets the holdoff time of the trigger to 100 ms

Manual operation:  See "Trigger Holdoff" on page 24

[SENSe:]PMETer<p>:TRIGger:HYSTeresis <Hysteresis>
Defines the trigger hysteresis for external power triggers.

The hysteresis in dB is the value the input signal must stay below the IF power trigger
level to allow a trigger to start the measurement.

Suffix:
<p> Power sensor index
Parameters:
<Hysteresis> Range: 3dB to 50 dB
Increment: 1 dB
*RST: 0dB
Default unit: DB
Example: PMET2:TRIG:HYST 10

Sets the hysteresis of the trigger to 10 dB.

Manual operation: See "Hysteresis" on page 24

[SENSe:]PMETer<p>:TRIGger:LEVel <Level>

Defines the trigger level for external power triggers.

Suffix:

<p> Power sensor index

Parameters:

<Level> -20 to +20 dBm
Range: -20dBm to 20 dBm
*RST: -10 dBm

Default unit: DBM
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Example: PMET2:TRIG:LEV -10 dBm
Sets the level of the trigger

Manual operation: See "External Trigger Level" on page 24

[SENSe:]PMETer<p>:TRIGger:SLOPe <Edge>

Selects the trigger condition for external power triggers.

Suffix:

<p> Power sensor index

Parameters:

<Edge> POSitive
The measurement starts in case the trigger signal shows a posi-
tive edge.
NEGative
The measurement starts in case the trigger signal shows a neg-
ative edge.
*RST: POSitive

Example: PMET2:TRIG:SLOP NEG

Manual operation: See "Slope" on page 24

[SENSe:]PMETer<p>:TRIGger[:STATe] <State>

Turns the external power trigger on and off.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: PMET2:TRIG ON

Switches the external power trigger on

Manual operation: See "Using the power sensor as an external trigger" on page 24
[SENSe:]PMETer<p>:UPDate[:STATe] <State>

Turns continuous update of power sensor measurements on and off.

If on, the results are updated even if a single sweep is complete.
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Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: PMET1:UPD ON

The data from power sensor 1 is updated continuously.

Manual operation: See "Continuous Value Update" on page 21

[SENSe:]PMETer<p>:SOFFset <SensorOffset>

Takes the specified offset into account for the measured power. Only available if
[SENSe: ] PMETer<p>:ROFFset [:STATe] is disabled.

Suffix:

<p> Power sensor index
Parameters:

<SensorOffset> Default unit: DB
Example: PMET2:SOFF 0.001

Manual operation: See "Sensor Level Offset" on page 23

SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATe] <State>

Turns automatic assignment of a power sensor to the power sensor index on and off.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
*RST: 1
Example: SYST:COMM:RDEV:PMET :CONF:AUTO OFF

Manual operation: See "Select" on page 21

SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNt?
Queries the number of power sensors currently connected to the R&S FSPN.

Suffix:
<p> Power sensor index

Return values:
<NumberSensors>  Number of connected power sensors.
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Example: SYST:COMM:RDEV:PMET : COUN?
Usage: Query only

Manual operation: See "Select" on page 21

SYSTem:COMMunicate:RDEVice:PMETer<p>:DEFine <Placeholder>, <Type>,
<Interface>, <SerialNo>

Assigns the power sensor with the specified serial number to the selected power sen-
sor index (configuration).

The query returns the power sensor type and serial number of the sensor assigned to
the specified index.

Suffix:

<p> Power sensor index

Parameters:

<Placeholder> Currently not used

<Type> Detected power sensor type, e.g. "NRP-Z81".

<Interface> Interface the power sensor is connected to; always "USB"

<SerialNo> Serial number of the power sensor assigned to the specified
index

Example: SYST:COMM:RDEV:PMET2:DEF '', '"NRP-781','",
'123456"

Assigns the power sensor with the serial number '123456' to the
configuration "Power Sensor 2".
SYST:COMM:RDEV:PMET2 : DEF?

Queries the sensor assigned to "Power Sensor 2".

Result:

"', '"NRP-Z81','USB', '123456"

The NRP-Z81 power sensor with the serial number '123456' is
assigned to the "Power Sensor 2".

Manual operation: See "Select" on page 21

UNIT<n>:PMETer<p>:POWer <Unit>

Selects the unit for absolute power sensor measurements.

Suffix:

<n> irrelevant

<p> Power sensor index

Parameters:

<Unit> DBM | WATT |W | DB | PCT
*RST: DBM

Example: UNIT:PMET:POW DBM
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Manual operation: See "Unit/Scale" on page 22

UNIT<n>:PMETer<p>:POWer:RATio <Unit>

Selects the unit for relative power sensor measurements.

Suffix:
<n> irrelevant
<p> Power sensor index
Parameters:
<Unit> DB | PCT
*RST: DB
Example: UNIT:PMET:POW:RAT DB

Manual operation: See "Unit/Scale" on page 22

Configuring Probes

[SENSe:]IPROBe<pb>:ID:PARTNUMDEI?. ...ttt e e e e e eans 135
[SENSEe:]IPROBE<pb>:ID:SRNUMDEI?.....ciieieieieieeeeeeiee e e e e eeetee e e e e e e e e e e e e eean e e e e eeannaaeeaees 136
[SENSe:]PROBe<pb>:SETUP:ATTRAO. ...ciieereieieieiiaeaaaaeie e e e e e e eeeeeeeeeeeeeeeeaneeeennnnnnaeae e ens 136
[SENSe:]PROBe<pb>:SETUP:CMOFTSEL.......ceevererrrriririiiiiieieieeeeeeeeeeeeeeeeseeeeeeeeesesssreranana 136
[SENSe:]IPROBe<pb>:SETUP:DMOFTSEL....uuuieiieiiiiiiieeeeeeiiee e ee ettt e e e eeeeee e e e e ee e e e eeeeees 137
[SENSE:JPROBE<PD>:SETUD:MODE......eeeeeeeeeeeeeeeeeeeeeeeeseseeeeseseseeseseseseeseseseeneseseseeseneses 137
[SENSE:JPROBE<PD>:SETUPINAME? ... eeeoeeeeseeeeeeeeeseeseeeeseseeseesesesseseseeseesesessesesseseeseeenns 138
[SENSE:JPROBE<PD>:SETUP:INMOFFSEL. ... e eereeeeseeeeseeseseseseeseseseseeseseeseseeseseeseseens 138
[SENSe:IPROBE<PD>:SETUP:IPMODE. ......utueaaaaae e ee e e e e eeeeeeeeeeeeeeeeeeeaeeneneeee e e e e e e e eeeeas 138
[SENSe:IPROBe<pb>:SETUP:PMOFFSEL. . uceieieeeeeeeeeeeeeeeee et e e e e e e e e e e e 139
[SENSE:IPROBE<PD>: SETUP:STATE?. .. i eeieettiieeee ittt e e e e eeeteeeeeeeenbaeeeeseetnaaeeaseestanaaaaees 139
[SENSE:IPROBE<PD> SETUP: TYPE?. ettt ieeietiiieeeeeeetttee e e e e eetaee e e e e eeetae s e e s eestaeeeesersaanenns 140

[SENSe:]PROBe<pb>:ID:PARTnumber?
Queries the R&S part number of the probe.

Suffix:

<pb> 1..n
Selects the connector:
3=RF

Return values:

<PartNumber>

Example: /IQuery part number
PROB3:ID:PART?

Usage: Query only

Manual operation: See "Part Number" on page 30
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[SENSe:]PROBe<pb>:ID:SRNumber?

Queries the serial number of the probe.

Suffix:

<pb> 1..n
Selects the connector:
3=RF

Return values:

<SerialNo>

Example: /IQuery serial number
PROB3:ID:SRN?

Usage: Query only

Manual operation: See "Serial Number" on page 30

[SENSe:]PROBe<pb>:SETup:ATTRatio <AttenuationRatio>

Defines the attenuation applied to the input at the probe. This setting is only available
for modular probes.

Suffix:

<pb> 1..n
Selects the connector:
3=RF

Parameters:

<AttenuationRatio> 10
Attenuation by 20 dB (ratio= 10:1)

2
Attenuation by 6 dB (ratio= 2:1)
*RST: 10

Default unit: DB

Manual operation: See "Attenuation” on page 31

[SENSe:]PROBe<pb>:SETup:CMOFfset <CMOffset>

Sets the common mode offset. The setting is only available if a differential probe in
CM-mode is connected to the R&S FSPN.

If the probe is disconnected, the common mode offset of the probe is resetto 0.0 V.

Note that if the offset for DM-mode or CM-mode is changed, the offsets for the P-mode
and N-mode are adapted accordingly, and vice versa.

For details see the R&S FSPN User Manual.
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Suffix:
<pb> 1..n
Selects the connector:
3=RF
Parameters:
<CMOffset> Offset of the mean voltage between the positive and negative
input terminal vs. ground
Range: -16V to +16 V

Default unit: V

Manual operation: See "Common Mode Offset / Diff. Mode Offset / P Offset / N Off-
set /" on page 31

[SENSe:]PROBe<pb>:SETup:DMOFfset <DMOffset>

Sets the DM-mode offset. The setting is only available if a modular probe in DM-mode
is connected to the R&S FSPN.

If the probe is disconnected, the DM-mode offset of the probe is reset to 0.0 V.

Note that if the offset for DM-mode or CM-mode is changed, the offsets for the P-mode
and N-mode are adapted accordingly, and vice versa.

For details see the R&S FSPN User Manual.

Suffix:
<pb> 1..n
Selects the connector:
3=RF
Parameters:
<DMOffset> Voltage offset between the positive and negative input terminal

Default unit; V

Manual operation: See "Common Mode Offset / Diff. Mode Offset / P Offset / N Off-
set /" on page 31

[SENSe:]PROBe<pb>:SETup:MODE <Mode>

Suffix:
<pb> 1..n
Selects the connector:
3=RF
Parameters:
<Mode> RSINgle | NOACtion
RSINgle
Run single: starts one data acquisition.
NOACtion

Nothing is started on pressing the micro button.

Manual operation: See "Microbutton Action" on page 31
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[SENSe:]PROBe<pb>:SETup:NAME?

Queries the name of the probe.

Suffix:
<pb> 1..n
Selects the connector:
3=RF
Return values:
<Name> String containing the name of the probe.
Example: //Query name of the probe

PROB3:SET :NAME?
Usage: Query only

Manual operation: See "Name" on page 30

[SENSe:]PROBe<pb>:SETup:NMOFfset <NMOffset>

Sets the N-mode offset. The setting is only available if a modular probe in N-mode is
connected to the R&S FSPN. The maximum voltage difference between the positive
and negative input terminals is 16 V.

If the probe is disconnected, the N-mode offset of the probe is reset to 0.0 V.

Note that if the offset for DM-mode or CM-mode is changed, the offsets for the P-mode
and N-mode are adapted accordingly, and vice versa.

For details see the R&S FSPN User Manual.

Suffix:

<pb> 1..n
Selects the connector:
3=RF

Parameters:

<NMOffset> The voltage offset between the negative input terminal and
ground.

Default unit: V

Manual operation: See "Common Mode Offset / Diff. Mode Offset / P Offset / N Off-
set /" on page 31

[SENSe:]PROBe<pb>:SETup:PMODe <Mode>

Determines the mode of a multi-mode modular probe.

For details see the R&S FSPN User Manual.
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Suffix:
<pb> 1..n
Selects the connector:
3=RF
Parameters:
<Mode> CM|DM|PM|NM
DM
Voltage between the positive and negative input terminal
CM
Mean voltage between the positive and negative input terminal
vs. ground
PM
Voltage between the positive input terminal and ground
NM
Voltage between the negative input terminal and ground
Example: SENS: PROB:SETU: PMOD PM

Sets the probe to P-mode.

Manual operation: See "Mode" on page 31

[SENSe:]PROBe<pb>:SETup:PMOFfset <PMOffset>

Sets the P-mode offset. The setting is only available if a modular probe in P-mode is
connected to the R&S FSPN. The maximum voltage difference between the positive
and negative input terminals is 16 V.

If the probe is disconnected, the P-mode offset of the probe is reset to 0.0 V.

Note that if the offset for DM-mode or CM-mode is changed, the offsets for the P-mode
and N-mode are adapted accordingly, and vice versa.

For details see the R&S FSPN User Manual.

Suffix:

<pb> 1..n
Selects the connector:
3=RF

Parameters:

<PMOffset> The voltage offset between the positive input terminal and
ground.

Default unit: V

Manual operation: See "Common Mode Offset / Diff. Mode Offset / P Offset / N Off-
set /" on page 31

[SENSe:]PROBe<pb>:SETup:STATe?

Queries if the probe at the specified connector is active (detected) or not active (not
detected).
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Suffix:
<pb> 1..n
Selects the connector:
3=RF
Return values:
<State> DETected | NDETected
Example: /IQuery connector state

PROB3:SET:STAT?

Usage: Query only

[SENSe:]PROBe<pb>:SETup:TYPE?
Queries the type of the probe.

Suffix:

<pb> 1..n
Selects the connector:
3=RF

Return values:
<Type> String containing one of the following values:
—"None" (no probe detected)
—"active differential"
—"active single-ended"
—"active modular"

Example: /IQuery probe type
PROB3:SET:TYPE?

Usage: Query only

Manual operation: See "Type" on page 31

Configuring Outputs

DIAGNOSHIC:SERVICEINSOUITE. ...uuncietieieiie et e ettt e e et e et e e e e e eea e e sasesaaeeeebaseerannseeeas 140
OQUTPULUPORIVALUEL. . ettt ettt et e et st e e e s e e s e e e a e e e e aeas 141
(@ LU I U O 1O RS AN L= 141

DIAGnostic:SERVice:NSOurce <State>

Turns the 28 V supply of the BNC connector labeled [noise source control] on the
R&S FSPN on and off.

Parameters:
<State> ON|OFF |01

OFF | 0
Switches the function off
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ON |1
Switches the function on

Example: DIAG:SERV:NSO ON

Manual operation: See "Noise Source Control" on page 32

OUTPut:UPORt[:VALue] <Value>
Sets the control lines of the user ports.

The assignment of the pin numbers to the bits is as follows:

Bit 7 6 5 4 3 2 1 0

Pin N/A N/A 19 18 17 16 15 14

Bits 7 and 6 are not assigned to pins and must always be 0.
The user port is written to with the given binary pattern.

Parameters:

<Value> bit values in hexadecimal format
TTL type voltage levels (max. 5V)
Range: #B00000000 to #B00111111

Example: OUTP:UPOR #B00100100
Setspins5and7to 5 V.

OUTPut:UPORt:STATe <State>

Toggles the control lines of the user ports for the AUX PORT connector. This 9-pole
SUB-D male connector is located on the rear panel of the R&S FSPN.

Parameters:
<State> ON|OFF|0]1
OFF | 0
User port is switched to INPut
ON |1
User port is switched to OUTPut
Example: OUTP:UPOR:STAT ON

6.6.5 Configuring Level Characteristics

CALCulate<n>:MARKer<m>:FUNCHON:REFEIrENCE........ccevtruieieeieiiiiiee e et eeeeeeeere e e e e 142
CALCUIAtESNZIUNIT:POWET.....uu e eeeettiee e eee ettt e e e ettt e e e e e et e e e e e e eabe e e e e s eesateeeesenranannns 142
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALE:RLEVEL.........oevrerrerrereenen. 142
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:RLEVel:OFFSet................ 143
[SENSE:JPOWEINNCORIECHON. ..ceiutiieeeieeiiiee e ee et e e e s e e ere e e e e e e s e e e eeetaaeeeeeeeeta e eeeeeennn 143
[SENSE:JADJUSELEVEL. ...ccee e e e e e e e e e e e et e e e e a e e e e e e e e eeeens 144
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CALCulate<n>:MARKer<m>:FUNCtion:REFerence
Matches the reference level to the power level of a marker.

If you use the command in combination with a delta marker, that delta marker is turned
into a normal marker.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK2:FUNC:REF

Sets the reference level to the level of marker 2.

Manual operation: See "Reference Level = Marker Level" on page 77

CALCulate<n>:UNIT:POWer <Unit>
Selects the power unit.
The unit applies to all power-based measurement windows with absolute values.

In addition, the unit of the reference level is adapted to the same unit.

Suffix:

<n> irrelevant

Parameters:

<Unit> *RST: dBm
Example: CALC:UNIT:POW DBM

Sets the power unit to dBm.

Manual operation: See "Unit" on page 36

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel
<Referencelevel>

Defines the reference level (for all traces in all windows).

With a reference level offset * 0, the value range of the reference level is modified by

the offset.
Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
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Parameters:

<ReferencelLevel> The unit is variable.
Range: see specifications document
*RST: 0 dBm

Default unit: DBM

Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level" on page 35

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet
<Offset>

Defines a reference level offset (for all traces in all windows).

Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB
Example: DISP:TRAC:Y:RLEV:OFFS -10dB

Manual operation: See "Shifting the Display (Offset)" on page 36

[SENSe:]POWer:NCORrection <State>
Turns noise cancellation on and off.

If noise cancellation is on, the R&S FSPN performs a reference measurement to deter-
mine its inherent noise and subtracts the result from the channel power measurement
result (first active trace only).

For more information see "Noise Cancellation" on page 37.

Parameters:

<State> ON|OFF|1]0
*RST: 0

Example: POW:NCOR ON

Manual operation: See "Noise Cancellation" on page 37
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[SENSe:]JADJust:LEVel

Initiates a single (internal) measurement that evaluates and sets the ideal reference
level for the current input data and measurement settings. Thus, the settings of the RF
attenuation and the reference level are optimized for the signal level. The R&S FSPN
is not overloaded and the dynamic range is not limited by an S/N ratio that is too small.

Example: ADJ:LEV

Configuring the Attenuator

INPUEG AT TENUALION. .....eeeeeeeeeeeretttseta e eeeaeeeseseeeeeaeaeseseeseeeeeesssssrsrasasann e sesaeeaeasaeseeserererenes 144
INPUt:ATTenuation:AUTOIMODE........ccoiiiiiiiiiieeeeeetiee e e e e eeetee e e e e e ettt s e e e e eetaaeeeeseesbaneeaeees 144
1N LU N I S 7 T PP 145
INP UL E AT TEAUTO . ettt ettt et et e st e et ea s sa e eaenesaesasnsasnsansnrensnrensnnen 145
1N LU =N I 145

INPut:ATTenuation <Attenuation>
Defines the total attenuation for RF input.

If you set the attenuation manually, it is no longer coupled to the reference level, but
the reference level is coupled to the attenuation. Thus, if the current reference level is
not compatible with an attenuation that has been set manually, the command also
adjusts the reference level.

Parameters:

<Attenuation> Range: see specifications document
Increment: 5 dB (with optional electr. attenuator: 1 dB)
*RST: 10 dB (AUTO is set to ON)
Default unit: DB

Example: INP:ATT 30dB

Defines a 30 dB attenuation and decouples the attenuation from
the reference level.

Manual operation: See "Attenuation Value" on page 36

INPut:ATTenuation:AUTO:MODE <OptMode>

Selects the priority for signal processing after the RF attenuation has been applied.

Parameters:
<OptMode> LNOise | LDIStortion
LNOise
Optimized for high sensitivity and low noise levels
LDIStortion
Optimized for low distortion by avoiding intermodulation
*RST: LDIStortion (WLAN application: LNQise)
Example: INP:ATT:AUTO:MODE LNO
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Manual operation: See "Optimization" on page 36
INPut:EATT:STATe <State>

Turns the electronic attenuator on and off.

Requires the electronic attenuation hardware option.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:EATT:STAT ON

Switches the electronic attenuator into the signal path.

Manual operation: See "Using Electronic Attenuation" on page 37

INPut:EATT:AUTO <State>
Turns automatic selection of the electronic attenuation on and off.
If on, electronic attenuation reduces the mechanical attenuation whenever possible.

Requires the electronic attenuation hardware option.

Parameters:

<State> ON|OFF|0]1
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 1

Example: INP:EATT:AUTO OFF

Manual operation: See "Using Electronic Attenuation” on page 37

INPut:EATT <Attenuation>

Defines an electronic attenuation manually. Automatic mode must be switched off
(INP:EATT:AUTO OFF, see INPut:EATT:AUTO on page 145).

If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

Requires the electronic attenuation hardware option.
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Parameters:
<Attenuation> attenuation in dB
Range: see specifications document
Increment: 1 dB
*RST: 0 dB (OFF)
Default unit: DB
Example: INP:EATT:AUTO OFF

INP:EATT 10 dB

Manual operation: See "Using Electronic Attenuation” on page 37

6.6.7 Configuring the Preamplifier

INPUEGAIN:STATE. vt esee e eeeeeeseeeseeseeeeeesesseesesseeseeseessesseaseseseseasesssesessesesessessesseesees 146
INPUEGAINEVALUET. v eeeeeee e eeeseeeeeeeeeseseseseeseseeeesaseseeeseeessseeseseseeseseseseseseseeseseseeeees 146

INPut:GAIN:STATe <State>

Turns the internal preamplifier on and off. It requires the optional preamplifier hard-

ware.

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0

INPut:GAIN[:VALue] <Gain>

Selects the "gain" if the preamplifier is activated (INP:GAIN:STAT ON, see INPut:
GAIN:STATe on page 146).

The command requires the additional preamplifier hardware option.

Parameters:
<Gain> 30dB

Default unit: DB
Example: INP:GAIN:STAT ON

INP:GAIN:VAL 30
Switches on 30 dB preamplification.
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6.6.8 Scaling the Y-Axis

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:Y[:SCALE]...cccceeeteiererrerereeeerrereeeeeennns 147
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALeJ:AUTO ONCE.................... 147
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALE]:MODE..........rveevreerereerereens 147
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALE]:RPOSIHION. ......v.veeereeene.. 148
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACEe<t>:Y:SPACING......ccveetrrerrrrrinreeeeeeiianeeens 148

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe] <Range>

Defines the display range of the y-axis (for all traces).

Note that the command works only for a logarithmic scaling. You can select the scaling
with DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y:SPACing.

Suffix:
<n>

<w>

<t>

Parameters:
<Range>

Example:

Manual operation:

Window

subwindow
Not supported by all applications

irrelevant
Range: 1dB to 200 dB
*RST: 100 dB

Default unit: HZ

DISP:TRAC:Y 110dB

See "Range" on page 38
See "Y-Axis Max" on page 39

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:AUTO ONCE

Automatic scaling of the y-axis is performed once, then switched off again (for all

traces).

Suffix:
<n>

<t>

Manual operation:

Window
irrelevant

See "Auto Scale Once" on page 38

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MODE <Mode>

Selects the type of scaling of the y-axis (for all traces).

When the display update during remote control is off, this command has no immediate

effect.

Suffix:
<n>
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<w> subwindow
<t> irrelevant
Parameters:
<Mode> ABSolute
absolute scaling of the y-axis
RELative
relative scaling of the y-axis
*RST: ABSolute
Example: DISP:TRAC:Y:MODE REL

Manual operation: See "Scaling" on page 39

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RPOSition
<Position>

Defines the vertical position of the reference level on the display grid (for all traces).

The R&S FSPN adjusts the scaling of the y-axis accordingly.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Position> 0 PCT corresponds to the lower display border, 100% corre-
sponds to the upper display border.
*RST: 100 PCT = frequency display; 50 PCT = time dis-
play
Default unit: PCT
Example: DISP:TRAC:Y:RPOS 50PCT

Manual operation: See "Ref Level Position" on page 38

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y:SPACing <ScalingType>

Selects the scaling of the y-axis (for all traces, <t> is irrelevant).

Suffix:

<n> Window

<w> subwindow
<t> Trace
Parameters:

<ScalingType> LOGarithmic

Logarithmic scaling.
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LINear
Linear scaling in %.

LDB
Linear scaling in the specified unit.

PERCent
Linear scaling in %.

*RST: LOGarithmic

Example: DISP:TRAC:Y:SPAC LIN
Selects linear scaling in %.

Manual operation: See "Scaling" on page 39

Configuring the Frequency

CALCulate<n>:MARKer<m>:FUNCHON:CENTEN.........ccieeiiiiiiieeeeeeeeirieeeeeeeenieeeeeeerrnnaeeaes 149
[SENSE:JFREQUENCY:CENTE . ...uuiiitieeieiieeeet ettt e e e e e ettt s e e e eeetaae s e e s e et s e e e eeeans s eeeeeesnnanns 149
[SENSe:]FREQUENCY:CENTEISTEP. ...t 150
[SENSe:]JFREQUeNcyY:CENTErSTEP:AUTO.....ccciiiiie e eeicie e ee et e e e eeetee s e e e e eat e e e e eeenan 150
[SENSE:JFREQUENCY:OFFSEL..cueteuiiiaaaaiaie e e e e e e e e e e ettt aean e e e e e e e e e e aaaaeaeeeeeees 150

CALCulate<n>:MARKer<m>:FUNCtion:CENTer
Matches the center frequency to the frequency of a marker.

If you use the command in combination with a delta marker, that delta marker is turned
into a normal marker.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK2 : FUNC:CENT

Sets the center frequency to the frequency of marker 2.

Manual operation: See "Center Frequency = Marker Frequency" on page 77

[SENSe:]FREQuency:CENTer <Frequency>
Defines the center frequency.
CW, pulsed and VCO measurements:

This command defines or queries (in case of automatic frequency search) the current
signal frequency.

Transient measurement:

This command defines the center frequency of the transient measurement.
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Parameters:

<Frequency> For the allowed range and f,,,, refer to the specifications docu-
ment.
*RST: fmax/2
Default unit: Hz

Example: FREQ:CENT 100 MHz

FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Manual operation: See "Center Frequency" on page 40

[SENSe:]JFREQuency:CENTer:STEP <StepSize>
Defines the center frequency step size.

You can increase or decrease the center frequency quickly in fixed steps using the
SENS:FREQ UP AND SENS:FREQ DOWN commands, see [SENSe: ] FREQuency:
CENTer on page 149.

Parameters:

<StepSize> For f..x refer to the specifications document.
Range: 1 to fMAX
*RST: 0.1 x span
Default unit: Hz

Example: //Set the center frequency to 110 MHz.

FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

Manual operation: See "Center Frequency Stepsize" on page 40

[SENSe:]JFREQuency:CENTer:STEP:AUTO <State>
Couples or decouples the center frequency step size to the span.

In time domain (zero span) measurements, the center frequency is coupled to the

RBW.
Parameters:
<State> ON|OFF |01
*RST: 1
Example: FREQ:CENT:STEP:AUTO ON

Activates the coupling of the step size to the span.

[SENSe:]JFREQuency:OFFSet <Offset>

Defines a frequency offset.
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If this value is not 0 Hz, the application assumes that the input signal was frequency
shifted outside the application. All results of type "frequency” will be corrected for this
shift numerically by the application.

See also "Frequency Offset" on page 40.

Parameters:

<Offset> Range: -1 THz to 1 THz
*RST: 0 Hz
Default unit: HZ

Example: FREQ:OFFS 1GHZ

Manual operation: See "Frequency Offset" on page 40

6.6.10 Configuring Trigger

*OPC should be used after requesting data. This will hold off any subsequent changes
to the selected trigger source, until after the sweep is completed and the data is

returned.

TRIGQEN:SEQUENCEIDTIME. ..t i ieiieiiieeee ettt e e ettt e e e e e e ettee e e e s eeab s eeeeeetnnaseeseestanaaaaens 151
TRIGger[:SEQUeNCE]:HOLDO: TIME] c.uuuuiiiiieeiutieieeeeeeiiiieeeseeieses s e e seeinn e s e eeeesansesseeannnes 151
TRIGger[:SEQuence]:IFPoOWEr:HOLDOR . ........ciiiiiiiiiie e e e e e e e 152
TRIGger[:SEQUENCE]:IFPOWEIHY STEIESIS. ... eieeeiiuieieeeeeiieie e e eeeenie s e e e e e eee e e e e e eeian e e e eeeenen 152
TRIGger[:SEQuence]:LEVeI[:EXTerNal<port>].......cccceeuuceieeieeiiiieeeeeeeiie s eeeeeeee e e e e eeenee s 152
TRIGQer:SEQUENCE:LEVELIFPOWET........ccieieieeeeeeeieeeeeeee e e e e e e e e e e e e e e e e eeeeeeeeeeeenennnnan 153
TRIGger<undef>[:SEQUENCE]:LEVEL:IQPOWET........uuueieiieieieeeeeeeeeeeieeeeeeeeerererrararaa s 153
TRIGQerN:SEQUENCE]:LEVEIRFPOWET . .......uucieieiiiiiiieieeeeeeiiee e e e eeetee e e e e e et ee e e e e e eetaeeeeeeeees 153
TRIGQEN:SEQUENCE]:SLOPE.... it eeiiiie e eeeeeicie e et e ettt e e e e e e e e e eeaaaa e s e e reesnaaeaaees 154
TRIGQE:SEQUENCE]:SOURCE. ....ceitiuuieiieeeietii e e e e et ees e e e ettt e e e e e e et e e e e e e aaaae e e e e eeannaeaaaes 154
TRIGger[:SEQUENCE]: TIME:RINTEIVAL ...c.uiieiieeeeti et e e eeeas 155

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.

Parameters:

<DropoutTime> Dropout time of the trigger.
Range: 0sto10.0s
*RST: Os

Default unit: S

Manual operation: See "Drop-Out Time" on page 44

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>

Defines the time offset between the trigger event and the start of the measurement.
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Parameters:

<Offset> For measurements in the frequency domain, the range is 0 s to
30 s.
For measurements in the time domain, the range is the negative
measurement time to 30 s.

*RST: Os
Default unit: S

Example: TRIG:HOLD 500us

Manual operation: See "Trigger Offset" on page 43

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
Defines the holding time before the next trigger event.

Note that this command can be used for any trigger source, not just IF Power
(despite the legacy keyword).

Parameters:
<Period> Range: Os to 10s
*RST: O0s
Default unit: S
Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation: See "Trigger Holdoff" on page 44

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

Defines the trigger hysteresis, which is only available for "IF Power" trigger sources.

Parameters:

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Default unit: DB

Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HYST 10DB

Sets the hysteresis limit value.

Manual operation: See "Hysteresis" on page 44
TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>

Defines the level the external signal must exceed to cause a trigger event.

In the Spectrum Monitor, only EXTernall is supported.
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Parameters:

<TriggerLevel> Range: 05V to 3.5V
*RST: 1.4V
Default unit: V

Example: TRIG:LEV 2V

TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

Defines the power level at the third intermediate frequency that must be exceeded to
cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the specifications document.
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:IFP -30DBM

Manual operation: See "Trigger Level" on page 43

TRIGger<undef>[:SEQuence]:LEVel:IQPower <TriggerLevel>
Defines the magnitude the I/Q data must exceed to cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Suffix:

<undef> 1..n

Parameters:

<TriggerLevel> Range: -130 dBm to 30 dBm
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:IQP -30DBM

Manual operation: See "Trigger Level" on page 43

TRIGger[:SEQuence]:LEVel:RFPower <TriggerLevel>

Defines the power level the RF input must exceed to cause a trigger event. Note that
any RF attenuation or preamplification is considered when the trigger level is analyzed.
If defined, a reference level offset is also considered.

The input signal must be between 500 MHz and 8 GHz.
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Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the specifications document.
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:RFP -30dBm

TRIGger[:SEQuence]:SLOPe <Type>

Parameters:
<Type> POSitive | NEGative

POSitive
Triggers when the signal rises to the trigger level (rising edge).

NEGative
Triggers when the signal drops to the trigger level (falling edge).

*RST: POSitive
Example: TRIG:SLOP NEG

Manual operation: See "Slope" on page 44

TRIGger[:SEQuence]:SOURce <Source>
Selects the trigger source.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure that this situation is avoided in your remote control programs.

Parameters:

<Source> IMMediate
Free Run
RFPower

First intermediate frequency

(Frequency and time domain measurements only.)
IFPower

Second intermediate frequency

IQPower

Magnitude of sampled I/Q data

For applications that process I/Q data, such as the 1/Q Analyzer
or optional applications.

ViDeo

Video mode is available in the time domain and only in the
Spectrum application.

*RST: IMMediate
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Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

Manual operation: See "Trigger Source" on page 41
See "Free Run" on page 41
See "Ext. Trigger 1/2" on page 42
See "IF Power" on page 42
See "l/Q Power" on page 42
See "RF Power" on page 43

TRIGger[:SEQuence]:TIME:RINTerval <Interval>

Defines the repetition interval for the time trigger.

Parameters:

<Interval> numeric value
Range: 2ms to 5000 s
*RST: 10s
Default unit: S

Example: TRIG:SOUR TIME

Selects the time trigger input for triggering.
TRIG:TIME:RINT 5

The measurement starts every 5 s.

Manual operation: See "Repetition Interval” on page 43

Configuring Trigger Output

OUTPULTRIGEr<tp>:DIRECHON. ....uueieeieetteieeeeeitttee e e eeeeetieeeeeseestaeeeeseeaataeeeesersannaeeeerenes 155
OUTPULTRIGEISIPZILEVEL . e uiciieie i e i e e e e e ettt s e s e s e e e e e e e e e aaaeeeeeeeeeeees 156
OUTPULTRIGGEISP>IOTY P, . eeeeiieiiieiet e e e e e e e e e e e e e e e e ee e e eeeeeeeenentn s a e e e e e e eeens 156
OUTPUt:TRIGGer<tp>:PULSE:IMMEIAte. ......e e e e e e 156
OUTPUt: TRIGEr<tp>:PULSELENGHN.....iiiiiiiiiie ettt 157

OUTPut:TRIGger<tp>:DIRection <Direction>

Selects the trigger direction for trigger ports that serve as an input as well as an output.

Suffix:

<tp>

Parameters:

<Direction> INPut | OUTPut
INPut
Port works as an input.
OUTPut
Port works as an output.
*RST: INPut

Manual operation: See "Trigger 1/2" on page 33
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OUTPut:TRIGger<tp>:LEVel <Level>
Defines the level of the (TTL compatible) signal generated at the trigger output.

Works only if you have selected a user-defined output with OUTPut: TRIGger<tp>:

OTYPe.
Suffix:
<tp> 1..n

Selects the trigger port to which the output is sent.
Parameters:
<Level> HIGH

5V

Low

ov

*RST: LOW
Example: OUTP:TRIG2:LEV HIGH

Manual operation: See "Level" on page 33

OUTPut: TRIGger<tp>:0TYPe <OutputType>

Selects the type of signal generated at the trigger output.

Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
Parameters:
<OutputType> DEVice
Sends a trigger signal when the R&S FSPN has triggered inter-
nally.
TARMed

Sends a trigger signal when the trigger is armed and ready for
an external trigger event.

UDEFined
Sends a user-defined trigger signal. For more information, see
OUTPut:TRIGger<tp>:LEVel.

*RST: DEVice
Manual operation: See "Output Type" on page 33

OUTPut:TRIGger<tp>:PULSe:IMMediate
Generates a pulse at the trigger output.

Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.

Manual operation: See "Send Trigger" on page 34

User Manual 1179.4540.02 — 06 156



R&S®FSPN

6.6.12

Remote Commands for the Spectrum Monitor

Configuring Spectrum Monitor Measurements

OUTPut:TRIGger<tp>:PULSe:LENGth <Length>

Defines the length of the pulse generated at the trigger output.

Suffix:
<tp> Selects the trigger port to which the output is sent.
Parameters:
<Length> Pulse length in seconds.
Default unit: S
Example: OUTP:TRIG2:PULS:LENG 0.02

Manual operation: See "Pulse Length" on page 34

Configuring Data Acquisition

Useful commands for data acquisition described elsewhere
® [SENSe:]SWEep:COUNt on page 109

® [SENSe:]SWEep|[:WINDow<n>]:POINts on page 110
® [SENSe:]SWEep:TIME on page 110

[SENSE:JIQ:BWIDth:MODE......cuiiiiiiiiiiiiir e e et s e e e e e e e e eeas 157
[SENSe:JIQ:BWIDth:RESOIULION. .. ceieeeiieeee et e e e e e e e e 158
[SENSE:IQ:FFT:ALGOMNM. .. et e e e e e e e e e e e aennas 158
[SENSE:IQ:FFTLENGHN. co..veeee e eeeeeeeees e eeeses e eseeseeeeeseseeeseeneeeeesseseeeeeeneeeeesneseseseeneeens 159
[SENSe:[IQ:FFT:WINDOW:LENGIN.....cceieieiieeeeeeeeeeieieeeee e e e e e e e e e e e e e e e e e e e e e eeeeeenenennnneas 159
[SENSE:IQ:FFT:WINDOW:OVERIAD. ... eieeeeeetiieeeeeeeeteeeeeeeetieeeeeeeenteeeeeeeanaaeeeesensnnnaeeaees 159
[SENSE:JIQ:FFT:WINDOW: TY PE... ittt a e 160
[SENSE:IMSRA:CAPTUIE:OF FSEt.. it 160
[SENSE:ISWAPIG. e ee e eeeeeeeseeeseseeeeseseeeeseseeeseeseseseeseseseseeseseseesaseseeeaseseseeeeeeeeeeeeeeneseans 160
TRACEIQIBWIDIN. .. e r e et e e e e e e e e e e e aeans 161
LR A O [ I N o | 1 o P 161
LI A 7= FR ] 161
TRACEIQ:SRATE. ...ce it e eee ettt rraa e s e e e e e e aaaaaaeeete et eeeeaeeastaratnsan i aeaeeaeaaaaaaaaeeees 163
LR Y @7 [ B I o 1S =TT 1 LS R 163
TRACE:IQ:WBANA:MBWIALN. ..t e et r e e e e eaeans 163
RV O (@ R N L | 3 1 Y [ 164
BN YN O [ T I Y N 164

[SENSe:]IQ:BWIDth:MODE <Mode>

Defines how the resolution bandwidth is determined.
Parameters:

<Mode> AUTO | MANual | FFT

AUTO
(Default) The RBW is determined automatically depending on
the sample rate and record length.
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MANual

The user-defined RBW is used and the (FFT) window length
(and possibly the sample rate) are adapted accordingly. The
RBW is defined using the [SENSe: ] TQ:BWIDth:RESolution
command.

FFT

The RBW is determined by the FFT parameters.

*RST: AUTO

Example: IQ:BAND:MODE MAN
Switches to manual RBW mode.
IQ:BAND:RES 120000
Sets the RBW to 120 kHz.

Manual operation: See "RBW" on page 47

[SENSe:]IQ:BWIDth:RESolution <Bandwidth>

Defines the resolution bandwidth manually if [SENSe: ] IQ:BWIDth:MODE is set to
MAN.

Defines the resolution bandwidth. The available RBW values depend on the sample
rate and record length.

Parameters:

<Bandwidth> refer to specifications document
*RST: RBW: AUTO mode is used
Default unit: HZ

Example: IQ:BAND:MODE MAN

Switches to manual RBW mode.
IQ:BAND:RES 120000

Sets the RBW to 120 kHz.
Manual operation: See "RBW" on page 47

[SENSe:]IQ:FFT:ALGorithm <Method>
Defines the FFT calculation method.

Parameters:

<Method> SINGle
One FFT is calculated for the entire record length; if the FFT
length is larger than the record length (see [SENSe:]IQ:FEFT:
LENGth and TRACe: IQ:RLENgth), zeros are appended to the
captured data.
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AVERage

Several overlapping FFTs are calculated for each record; the
results are averaged to determine the final FFT result for the
record.

The user-defined window length and window overlap are used.
See [SENSe:]IQ:FFT:WINDow:LENGth and [SENSe:]IQ:
FFT:WINDow:OVER]lap.

*RST: AVER
Example: IQ:FFT:ALG SING

Manual operation: See "Transformation Algorithm" on page 47

[SENSe:]IQ:FFT:LENGth <NoOfBins>

Defines the number of frequency points determined by each FFT calculation. The more
points are used, the higher the resolution in the spectrum becomes, but the longer the
calculation takes.

Parameters:
<NoOfBins> integer value
Range: 3 to 524288
*RST: 4096
Example: IQ:FFT:LENG 2048

Manual operation: See "FFT Length" on page 48

[SENSe:]IQ:FFT:WINDow:LENGth <NoOfFFT>

Defines the number of samples to be included in a single FFT window when multiple
FFT windows are used.

Parameters:
<NoOfFFT> integer value
Range: 3 to 4096
*RST: record length
Example: IQ:FFT:WIND:LENG 500

Manual operation: See "Window Length" on page 48

[SENSe:]IQ:FFT:WINDow:OVERIap <Rate>

Defines the part of a single FFT window that is re-calculated by the next FFT calcula-
tion.

Parameters:
<Rate> double value
Percentage rate

Range: 0 to 1
*RST: 0.75
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Example: IQ:FFT:WIND:OVER 0.5
Half of each window overlaps the previous window in FFT calcu-
lation.

Manual operation: See "Window Overlap" on page 48

[SENSe:]IQ:FFT:WINDow:TYPE <Function>
In the I/Q Analyzer you can select one of several FFT window types.

Parameters:
<Function> BLACKkharris
Blackman-Harris

FLATtop
Flattop

GAUSsian
Gauss

RECTangular
Rectangular
P5

5-Term

*RST: FLAT
Example: IQ:FFT:WIND:TYPE GAUS

Manual operation: See "Window Function" on page 48

[SENSe:]IMSRA:CAPTure:OFFSet <Offset>

This setting is only available for secondary applications in MSRA mode, not for the
MSRA primary application. It has a similar effect as the trigger offset in other measure-
ments.

Parameters:

<Offset> This parameter defines the time offset between the capture buf-
fer start and the start of the extracted secondary application
data. The offset must be a positive value, as the secondary
application can only analyze data that is contained in the cap-

ture buffer.
Range: 0 to <Record length>
*RST: 0

Default unit: S

[SENSe:]SWAPiq <State>

Defines whether or not the recorded 1/Q pairs should be swapped (I<->Q) before being
processed. Swapping | and Q inverts the sideband.
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This is useful if the DUT interchanged the | and Q parts of the signal; then the
R&S FSPN can do the same to compensate for it.

Parameters:

<State> ON |1
| and Q signals are interchanged
Inverted sideband, Q+j*l

OFF |0
| and Q signals are not interchanged
Normal sideband, I1+j*Q

*RST: 0

Manual operation: See "Swap I/Q" on page 47

TRACe:IQ:BWIDth
Defines or queries the bandwidth of the resampling filter.
The bandwidth of the resampling filter depends on the sample rate.

Parameters:
<Bandwidth> Default unit; HZ

Manual operation: See "Analysis Bandwidth" on page 46

TRACe:IQ:RLENgth <NoOfSamples>
Sets the record length for the acquired 1/Q data.
Increasing the record length also increases the measurement time.

Note: Alternatively, you can define the measurement time using the SENS : SWE : TIME

command.

Parameters:

<NoOfSamples> Number of samples to record.
*RST: 1001

Example: TRAC:IQ:RLEN 256

Manual operation: See "Record Length" on page 46

TRACe:IQ:SET <NORM>, <0>, <SampleRate>, <TriggerMode>, <TriggerSlope>,
<PretriggerSamp>, <NumberSamples>

Sets up the R&S FSPN for I/Q measurements.

If you do not use this command to set up I/Q measurements, the R&S FSPN will use
its current settings for I/Q measurements.

If the I/Q Analyzer has not been turned on previously, the command also switches to
the 1/Q Analyzer.
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Note: If you use the default settings with TRACe : 10 : DATA??, the following minimum
buffer sizes for the response data are recommended:

ASCII format: 10 kBytes

Binary format: 2 kBytes

Parameters:
<NORM>

<0>

<SampleRate>

<TriggerMode>

<TriggerSlope>

<PretriggerSamp>

<NumberSamples>

Example:

Manual operation:
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This value is always NORM.

Default unit: HZ
This value is always 0.

Sample rate for the data acquisition.

Range: 100 Hz to 20 GHz, continuously adjustable
*RST: 32000000
Default unit: HZ

Selection of the trigger source used for the measurement.

IMMediate | EXTernal | EXT2 | EXT3 | IFPower
For IMM mode, gating is automatically deactivated.

*RST: IMM

Used trigger slope.
POSitive | NEGative
*RST: POS

Defines the trigger offset in terms of pretrigger samples. Nega-
tive values correspond to a trigger delay.

This value also defines the interval between the trigger signal
and the gate edge in samples.

Range: -1399999999 to 1399999999
*RST: 0

Number of measurement values to record (including the pretrig-
ger samples).

*RST: 1001

TRAC:IQ:SET NORM, 0, 32MHz, EXT, POS, 0,2048
Reads 2048 1/Q-values starting at the trigger point.
sample rate = 32 MHz

trigger = External

slope = Positive

TRAC:IQ:SET NORM, 0,4 MHz,EXT,P0S,1024,512
Reads 512 1/Q-values from 1024 measurement points before the
trigger point.

filter type = NORMAL

sample rate = 4 MHz

trigger = External

slope = Positive

See "Record Length" on page 46
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TRACe:IQ:SRATe <SampleRate>

Sets the final user sample rate for the acquired 1/Q data. Thus, the user sample rate
can be modified without affecting the actual data capturing settings on the R&S FSPN.

Parameters:
<SampleRate> *RST: 32 MHz
Default unit: HZ

Manual operation: See "Sample Rate" on page 45

TRACe:IQ:TPISample?

Queries the time offset from the sample start to the trigger event (trigger point in sam-
ple = TPIS). Since the R&S FSPN usually samples with a much higher sample rate
than the specific application actually requires, the trigger point determined internally is
much more precise than the one determined from the (downsampled) data in the appli-
cation. Thus, the TPIS indicates the offset from the sample start to the actual trigger

event.

TPIS

Sample Trigger
start event

This value can only be determined in triggered measurements using external or
IFPower triggers, otherwise the value is 0.

Return values:
<TPIS> numeric value

Default unit: s

Example: TRAC:IQ:TPIS?
Result for a sample rate of 1 MHz: between 0 and 1/1 MHz, i.e.
between 0 and 1 ps (the duration of 1 sample).

Usage: Query only

TRACe:IQ:WBANd:MBWidth <Limit>

Defines the maximum analysis bandwidth. Any value can be specified; the next higher
fixed bandwidth is used.
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Manual operation: See "Maximum Bandwidth" on page 46

TRACe:IQ:WBANd[:STATe] <State>

Determines whether the wideband provided by bandwidth extension options is used or
not (if installed).

Parameters:

<State> ON|OFF|0]1
OFF |0
Switches the function off
ON |1

Switches the function on

Manual operation: See "Maximum Bandwidth" on page 46

TRACe:IQ:WFILter <State>

Activates a 200 MHz filter before the A/D converter, thus restricting the processed
bandwidth to 200 MHz while using the wideband processing path in the R&S FSPN.
For prerequisites see manual operation.

Parameters:
<State> ON|OFF |01

OFF | 0
Switches the function off

ON |1
Switches the function on
*RST: 0

Manual operation: See "200 MHz Filter" on page 46

Configuring the Result Display

[0S o F= 1Y @ ] 1 - PR 165
DISPIay[:WINDOWSN>]:SIZE... ...ttt et e et e e e e e e e e e eeas 165
LAYOUL ADDIWIND OW] 2. e ettt e et et et e et et e e e e e e e e et s e e et e e s e e e e e e e s e e en e eaneenreneenenn 165
(AN o TN 072 F=1 1o Yo | HATATA 111 e 17V 166
LAYOUL: IDENLIfY[:WINDOW]?..ceeeeeeeeeeeetettntaeaaeasse e e e e eeaaaeaeeeeeeeeeeeaensnsnsnsnnnnnaaaaaaeeeeesaaaes 167
LAYOUt:REMOVE[IWINDOW]....cetuunieeeeetiiiieieeeiettiaeeeeeetstaeeeeseetanaeeeseestanaeeseesnnaaeaesenrnnnnnns 167
LAYOUt:REPLACE[IWINDOW]....ceutueieeiietiiiieeeeeettiaeeeeeeeetaaeeeeeesstaseeesestanneeeeerestaaeaesensnnnnnns 167
N UL ot ] o I (=Y PRSPPI 168
LAYOULWINDOWSNZ I ADD 2. ettt e e e e e e e e s e e et e e e e e e e aeanaenns 169
LAYOUt:WINDOWSNZIDENLTY 2. ..ttt e e e eans 170
LAYOUL:WINDOWSN>REMOVE. .....uuceeerneeiee et e et e et e et e e eee e e e e e eeae e e e e e enaneeeean 170
LAYOUL:WINDOWSN>IREPLACE. ....cuuiiiveeeieteeee et e e e et e e et e e e e e eee e e s eaeeeean e eeeenneeees 170
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DISPlay:FORMat <Format>

Determines which tab is displayed.

Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active chan-
nels
SINGle
Displays the measurement channel that was previously focused.
*RST: SING

Example: DISP:FORM SPL

DISPlay[:WINDow<n>]:SIZE <Size>

Maximizes the size of the selected result display window temporarily. To change the
size of several windows on the screen permanently, use the LAY : SPL, command (see
LAYout:SPLitter on page 168).

Suffix:
<n> Window
Parameters:
<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.
SMALI
Reduces the size of the selected window to its original size.
If more than one measurement window was displayed originally,
these are visible again.
*RST: SMALI
Example: DISP:WIND2:SIZE LARG

LAYout:ADD[:WINDow]? <WindowName>, <Direction>, <WindowType>
Adds a window to the display in the active channel.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

To replace an existing window, use the LAYout : REPLace [ : WINDow] command.

Query parameters:

<WindowName> String containing the name of the existing window the new win-
dow is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.
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<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing win-
dow.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:ADD? 'l',LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

Manual operation: See "Spectrum" on page 11
See "Marker Table" on page 11
See "Marker Peak List" on page 12

Table 6-3: <WindowType> parameter values for IQ Analyzer application

Parameter value Window type
FREQ "Spectrum"”
MAGN "Magnitude"
MTABle "Marker table"
PEAKIist "Marker peak list"
PHASe "Phase vs. time"
RIMAG "Real/lmag (1/Q)"
VECT "1/Q Vector"

LAYout:CATalog[:WINDow]?

Queries the name and index of all active windows in the active channel from top left to
bottom right. The result is a comma-separated list of values for each window, with the
syntax:

<WindowName_1>,<WindowlIndex_1>..<WindowName_n>,<WindowIndex n>

Return values:
<WindowName> string
Name of the window.
In the default state, the name of the window is its index.

<WindowlIndex> numeric value
Index of the window.
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Example: LAY :CAT?
Result:
'2',2,'1',1
Two windows are displayed, named '2' (at the top or left), and "1
(at the bottom or right).

Usage: Query only

LAYout:IDENtify[:WINDow]? <WindowName>
Queries the index of a particular display window in the active channel.

Query parameters:

<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAY:IDEN:WIND? '2'
Queries the index of the result display named '2".
Response:
2

Usage: Query only

LAYout:REMove[:WINDow] <WindowName>
Removes a window from the display in the active channel.

Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named '2".

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

Replaces the window type (for example from "Diagram" to "Result Summary") of an
already existing window in the active channel while keeping its position, index and win-
dow name.

To add a new window, use the LAYout : ADD[ : WINDow] ? command.

Setting parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout :CATalog [ :WINDow] ? query.
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<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 165 for a list of availa-
ble window types.

Example: LAY:REPL:WIND '1',MTAB
Replaces the result display in window 1 with a marker table.

Usage: Setting only

LAYout:SPLitter <Index1>, <Index2>, <Position>

Changes the position of a splitter and thus controls the size of the windows on each
side of the splitter.

Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command does not
work, but does not return an error.

x=100 x=100, y=100

1 FIequiency Sweep 2 Spectrogram * 1P Clre

L1 18P G TIHN] s Fi5 Ghef Span M Ge | OF TR2S GHe 1001 plsbpan 6.5 el rame # 0

4 Priseledton

x=0, y=0 y=100
Figure 6-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:
<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.
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<Position> New vertical or horizontal position of the splitter as a fraction of
the screen area (without channel and status bar and softkey
menu).
The point of origin (x = 0, y = 0) is in the lower left corner of the
screen. The end point (x = 100, y = 100) is in the upper right cor-
ner of the screen. (See Figure 6-1.)
The direction in which the splitter is moved depends on the
screen layout. If the windows are positioned horizontally, the
splitter also moves horizontally. If the windows are positioned
vertically, the splitter also moves vertically.

Range: 0 to 100

Example: LAY:SPL 1,3,50
Moves the splitter between window 1 ('Frequency Sweep') and 3
("Marker Table™) to the center (50%) of the screen, i.e. in the
figure above, to the left.

Example: LAY:SPL 1,4,70
Moves the splitter between window 1 (‘Frequency Sweep') and 3
("Marker Peak List") towards the top (70%) of the screen.
The following commands have the exact same effect, as any
combination of windows above and below the splitter moves the
splitter vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

Adds a measurement window to the display. Note that with this command, the suffix
<n> determines the existing window next to which the new window is added. Unlike
LAYout:ADD[:WINDow] ?, for which the existing window is defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

Suffix:
<n> Window

Query parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow

<WindowType> Type of measurement window you want to add.
See LAYout:ADD[ :WINDow] ? on page 165 for a list of availa-
ble window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.
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Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

Queries the name of a particular display window (indicated by the <n> suffix) in the
active channel.

Note: to query the index of a particular window, use the LAYout : IDENtify [ :
WINDow] ? command.

Suffix:
<n> Window

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
L} 2 L}

Usage: Query only

LAYout:WINDow<n>:REMove
Removes the window specified by the suffix <n> from the display in the active channel.

The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Suffix:
<n> Window
Example: LAY :WIND2:REM
Removes the result display in window 2.
Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

Changes the window type of an existing window (specified by the suffix <n>) in the
active channel.

The effect of this command is identical to the LAYout :REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.
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Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[ :WINDow] ? on page 165 for a list of availa-
ble window types.

Example: LAY :WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only

6.6.14 Transducer

Before making any changes to a transducer factor or set, you have to select one by
name with [SENSe: ] CORRection:TRANsducer:SELect.

Compared to manual configuration of transducers, any changes made to a transducer
factor or set via remote control are saved after the corresponding command has been
sent.

Designing a transducer factor

//Select a transducer factor

CORR:TRAN:SEL 'Transducerl'

//Define a comment for the transducer factor
CORR:TRAN:COMM 'Correction values for device x'
//Define the transducer factor unit
CORR:TRAN:UNIT 'DB'

//Select the scale of the frequency axis
CORR:TRAN:SCAL LOG

//Define the data points of the transducer factor
CORR:TRAN:DATA 1MHZ,-10,10MHZ,-10,100MHZ,-15,1GHZ,-15
//Turn on the transducer

CORR:TRAN ON

//Butomatically adjust the reference level

CORR:TRAN:ADJ:RLEV ON

Managing a transducer set

//Select or create a transducer set
CORR:TSET:SEL 'Transducer Set'

//Define a comment for the transducer set
CORR:TSET:COMM 'Transducer set example'
//Define a unit for the transducer set
CORR:TSET:UNIT 'DB'

//Turn the transducer break on

CORR:TSET:BRE ON
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//Define the first transducer range

CORR:TSET:RANG1 150KHZ, 1MHZ, 'Transducer 1', 'Transducer 3'
CORR:TSET:RANG2 1MHZ,10MHZ, 'Transducer 3', 'Transducer 4'
CORR:TSET:RANG3 10MHZ, 30MHZ, 'Transducer 3'

//Turn on the transducer set

CORR:TSET ON

Useful commands to use transducers described elsewhere:
® MMEMory:SELect[:ITEM] :TRANsducer:ALL on page 172

MMEMOIY:LOAD N> TFEACHO . ...cciieieeeeeeeeeee ettt ee e e e e e e eeaaaaaaaaeeeeeeeeeeesssassnsnnnnas 172
MMEMory:SELeCt[:ITEM]:TRANSAUCENALL......coeiiiiiiiiiiiiiaaaaaae e e e e e e e e e e e eeeeeeeeeeeeeeeeeeenennnnas 172
MMEMOTY:STOREST |23 STATE....eteeeieeeieieeintntenaaaaaaeaeeeesaeaaaaaeeeeeeeerereeernrnsnnnnnnnaaaaaaaeeees 172
MMEMOTY:STOREKN>: TEACION . c..ceiiiitei et eeeeiee e e e e ettt ee e e e e ettt e e e e e e ee it e e e eeeestaeeeeseessnnaaaees 173
[SENSe:]CORRection:TRANsducer:ADJUst:RLEVEI[:STATE]...cvuuiereerierreieeeeeerieeeeeeeeerinnnn. 173
[SENSe:]CORRection:TRANSAUCEICOMMENL. .......ccvuuieeeiiiiiiieeeeeieetiee e eeeeeeaiaeeeeeeesbnaeeaeens 173
[SENSe:]CORRection: TRANSAUCEIDATA. ...t eee et e e e e eeeeee e e e e eeeaeaeeeeeeeaanaeeaeees 174
[SENSe:]CORReCtion: TRANSAUCEIDELEE.......cieeeeeereeeee et eee et e ee e e e e e e e e e 174
[SENSe:]CORRection: TRANSAUCENSCALING.....eeeteeeeeeeeueeinnneaaaaaaaaeeeeeeeaeaaaeeeeeeeeeeeeenenenens 174
[SENSe:]CORReCtion: TRANSAUCEISELECE. ..uuuuiieiiieiiiiieeeeeiice e eeeeetece e e e e e e e e e eeane e 174
[SENSe:]CORRection:TRANSAUCEIUNIT ...uuuiiieiiiiie e eee e e e e et e e e eeeree e e e e eeab e e eeeeeenen 175
[SENSe:]CORRection: TRANSAUCEIT:STATE]...cevuueeeeeieeriieeeeeeeretieeeeeeeetteeeeeeeeetaeseeeeeernnanss 175

MMEMory:LOAD<n>:TFACtor <FileName>

Loads the transducer factor from the selected file in . CSVv format.

Suffix:

<n> irrelevant

Parameters:

<FileName> String containing the path and name of the cSVv import file.
Example: MMEM: LOAD: TFAC 'C:\TEST.CSV'

Manual operation: See "Import" on page 57

MMEMory:SELect[:ITEM]:TRANsducer:ALL <State>

This command includes or excludes transducer factors when storing or loading a con-
figuration file.

Parameters:
<State> ON|OFF|1]|0
*RST: 0
Example: MMEM: SEL: TRAN:ALL ON

Manual operation: See "Save" on page 56

MMEMory:STORe<1|2>:STATe <1>, <FileName>

This command saves the current instrument configuration in a *.dfl file.
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Suffix:

<1|2> irrelevant

Parameters:

<1>

<FileName> String containing the path and name of the target file.
The file extension is .dfl.

Example: MMEM:STOR:STAT 1, 'Save'

Saves the current instrument settings in the file Save . df1.

MMEMory:STORe<n>:TFACtor <FileName>, <TransdName>
Exports transducer factor data to an ASCII (CSV) file.

For details on the file format see Section 4.9.4, "Reference: transducer factor file for-
mat", on page 60.

Suffix:

<n> irrelevant

Parameters:

<FileName> Name of the transducer factor to be exported.

<TransdName> Name of the transducer factor to be exported.

Example: MMEM: STOR:TFAC 'C:\TEST', 'Transducerl'
Stores the transducer factor named "Transducer1" in the file
TEST.CSV.

Manual operation: See "Export" on page 57

[SENSe:]CORRection:TRANsducer:ADJust:RLEVel[:STATe] <State>

This command turns an automatic adjustment of the reference level to the transducer
on and off.

Before you can use the command, you have to select and turn on a transducer.

Parameters:
<State> ON|OFF|1]|0

*RST: 0

Manual operation: See "Adjust Ref Level" on page 54

[SENSe:]CORRection:TRANsducer:COMMent <Comment>
This command defines the comment for the selected transducer factor.
Before you can use the command, you have to select and turn on a transducer.

Parameters:
<Comment> *RST: (empty comment)

Manual operation: See "Comment" on page 55
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[SENSe:]CORRection:TRANsducer:DATA {<Frequency>, <Level>}...

This command configures transducer factors for specific trace points. A set of trans-
ducer factors defines an interpolated transducer line and can be stored on the instru-
ment. You can define up to 1001 points.

Parameters:

<Frequency> The unit for <Frequency> is Hz, which may or may not be omit-
ted. Frequencies have to be sorted in ascending order.
Default unit: Hz

<Level> The unit for <Level> depends on [SENSe: ] CORRection:
TRANsducer:UNIT.

Example: SENSel:CORRection:TRANsducer:UNIT 'DB'

// Frequency Span 0 Hz to 4 Ghz
SENSel:CORRection:TRANsducer:DATA 0,8,2GHz,5,4GHz,3

Manual operation: See "Data Points" on page 56

Table 6-4: Created transducer points in example

Frequency Level
0 Hz 8dB
2 GHz 5dB
4 GHz 3dB

[SENSe:]CORRection:TRANsducer:DELete

This command deletes the currently selected transducer factor.
Before you can use the command, you have to select a transducer.
Example: CORR:TRAN:DEL

Manual operation: See "Delete Line" on page 54

[SENSe:]CORRection:TRANsducer:SCALing <ScalingType>
This command selects the frequency scaling of the transducer factor.

Parameters:
<ScalingType> LINear | LOGarithmic

*RST: LINear

Manual operation: See "X-Axis Scaling" on page 56

[SENSe:]CORRection:TRANsducer:SELect <Name>

This command selects a transducer factor.
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Parameters:

<Name> String containing the name of the transducer factor.
If the name does not exist yet, the R&S FSPN creates a trans-
ducer factor by that name.

Example: CORR:TRAN:SEL 'FACTOR1'

Manual operation: See "Activating / Deactivating" on page 53
See "Create New Line" on page 54
See "Name" on page 55

[SENSe:]CORRection:TRANsducer:UNIT <Unit>
This command selects the unit of the transducer factor.

Before you can use the command, you have to select and turn on a transducer.

Parameters:

<Unit> string as defined in table below
*RST: DB

Example: CORR:TRAN:UNIT 'DBUV'

Manual operation: See "Unit" on page 56

String Unit
'DB' dB
'DBM' dBm
'DBMV' dBmV
'DBUV' dBpVv
'DBUA' dBpA
'DBPW! dBpW
'DBPT' dBpT

[SENSe:]CORRection:TRANsducer[:STATe] <State>
This command turns the selected transducer factor on or off.
Before you can use the command, you have to select a transducer.

Parameters:
<State> ON|OFF|1]|0

*RST: 0

Manual operation: See "Activating / Deactivating" on page 53
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6.7.1

Analyzing Results

Analyzing Results

o Configuring Standard TracCes........cuuuiiiiiiiiiiiiiiee e 176
e Exporting and IMporting TracCeS......uuuuuieeeeiiiiiiciiieiiee e e e e e srccreerr e e e e e e e s s e snnenes 181
e  Configuring SPECIrOgramS........ccccciiiiiiieieie e e e et e e e e e e s r e e e e e e e e e e eans 183
o Individual Marker SEIUD......uuuiu e 190
o General Marker Settings........cooo i ————- 195
®  Marker SEAICH......coi i 199
@  POSItIONING MarKErS. ...t e e e e e e e s e ee e s 203
L = 7= T Lol 01T Y |V = T = 209
®  Marker Peak LiSt.......c.uiiiiiiiiie e 212
L I I 1T o] = Y I = 216
L I I 0311 I =R PPPTP 218

Configuring Standard Traces

[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON]:AUTO . .....oveeeeeeeereeeseeeeeseeeeeeeeeeeeeenenenenenen 176
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON].........uciieeiiiinieeeeeeeeice e eeeeeennee e e e e eeen e e e e 176
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:SMOothing:APERture.............ccc..c..... 177
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE..........ccccceitrriirirrianieereeiiieeeees 177
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtNUOUS.......ccereeerrrrrrnnnns 178
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOothing[:STATE].........cerrrrrrrrrrrrers 179
DISPlay[:WINDow<n>][:SUBWINdow<w>]:TRACE<t>[:STATE]...uueeeeerrreriieeeeeeeeereeeeeeeerennnnn. 179
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:X:SPACING......c.cretiriiririnreireeaaennnens 180
[SENSE:JAVERAGESNZITYPE. ...ttt ettt et e e e e e e e e e e eans 180
[SENSE:JAVERAGESNZICOUNL. .. . iiiiiiiiie i e eeeittc e e e e e e et s e e e e e e tee e e e e e eats e e e s eeannae e e e eeeannaeas 180

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion]:AUTO <State>

Couples and decouples the detector to the trace mode.

Suffix:

<n> Window

<t> Trace

Parameters:

<State> ON|OFF |01
*RST: 1

Example: DET:AUTO OFF

The selection of the detector is not coupled to the trace mode.

Manual operation: See "Detector" on page 62

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion] <Detector>
Defines the trace detector to be used for trace analysis.

Suffix:
<n> Window
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<t> Trace

Example: DET POS
Sets the detector to "positive peak".

Manual operation: See "Detector” on page 62

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOothing:APERture
<Aperture>

Defines the degree (aperture) of the trace smoothing, if DISPlay [ :WINDow<n>] [ :
SUBWindow<w>] : TRACe<t>:SMOothing[:STATe] TRUE.

Suffix:
<n> Window
<w> subwindow
<t> Trace
Parameters:
<Aperture> Range: 1 to 50
*RST: 2
Default unit: PCT
Example: DISP3:TRAC2:SMO:APER 5

Defines an aperture of 5% for trace 2 in window 3

Manual operation: See "Smoothing" on page 63

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:MODE <Mode>

Selects the trace mode. If necessary, the selected trace is also activated.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> Trace
Parameters:
<Mode> WRITe
(default:) Overwrite mode: the trace is overwritten by each
sweep.
AVERage

The average is formed over several sweeps. The "Sweep/Aver-
age Count" determines the number of averaging procedures.
MAXHold

The maximum value is determined over several sweeps and dis-
played. The R&S FSPN saves the sweep result in the trace
memory only if the new value is greater than the previous one.
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MINHold

The minimum value is determined from several measurements
and displayed. The R&S FSPN saves the sweep result in the
trace memory only if the new value is lower than the previous

one.
VIEW
The current contents of the trace memory are frozen and dis-
played.
BLANk
Hides the selected trace.
*RST: Trace 1: WRITe, Trace 2-6: BLANk

Example: INIT:CONT OFF

Switching to single sweep mode.
SWE:COUN 16

Sets the number of measurements to 16.
DISP:TRAC3:MODE WRIT

Selects clear/write mode for trace 3.
INIT; *WAT

Starts the measurement and waits for the end of the measure-
ment.

Manual operation: See "Trace Mode" on page 61

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtinuous
<State>

Turns an automatic reset of a trace on and off after a parameter has changed.
The reset works for trace modes min hold, max hold and average.

Note that the command has no effect if critical parameters like the span have been
changed to avoid invalid measurement results

Suffix:
<n> Window
<w> subwindow
<t> Trace
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: DISP:WIND:TRAC3:MODE:HCON ON

Switches off the reset function.

Manual operation: See "Hold" on page 63
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOothing[:STATe] <State>
Turns trace smoothing for a particular trace on and off.

If enabled, the trace is smoothed by the value specified using DISPlay | :
WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:SMOothing:APERture on page 177.

For more information see the R&S FSPN User Manual.

Suffix:
<n> Window
<w> subwindow
<t> Trace
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: DISP3:TRAC2:SMO ON

Turns on trace smoothing for trace 2 in window 3

Manual operation: See "Smoothing" on page 63

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>[:STATe] <State>
Turns a trace on and off.

The measurement continues in the background.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> Trace
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: DISP:TRAC3 ON

Manual operation: See "Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6"
on page 61
See "Trace 1/ Trace 2/ Trace 3/ Trace 4 (Softkeys)" on page 64
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:X:SPACing <Scale>

Selects the scaling of the x-axis.

Suffix:

<n> Window

<w> subwindow

<t>

Parameters:

<Scale> LOGarithmic
Logarithmic scaling.
LINear
Linear scaling.
*RST: LINear

Example: DISP:TRAC:X:SPAC LOG

[SENSe:]JAVERage<n>:TYPE <Mode>
Selects the trace averaging mode.

Suffix:
<n> 1..n
Window

Parameters:
<Mode> LOGarithmic
The logarithmic power values are averaged.

LINear
The power values are averaged before they are converted to
logarithmic values.

POWer

The power level values are converted into unit Watt prior to
averaging. After the averaging, the data is converted back into
its original unit.

Example: AVER:TYPE LIN
Switches to linear average calculation.

Manual operation: See "Average Mode" on page 63

[SENSe:]JAVERage<n>:COUNt <AverageCount>
Defines the number of measurements that the application uses to average traces.

In case of continuous sweep mode, the application calculates the moving average over
the average count.

In case of single sweep mode, the application stops the measurement and calculates
the average after the average count has been reached.
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Suffix:

<n> irrelevant

Parameters:

<AverageCount> If you set an average count of 0 or 1, the application performs

one single measurement in single sweep mode.
In continuous sweep mode, if the average count is setto 0, a
moving average over 10 measurements is performed.

Range: 0 to 200000
*RST: 0

Manual operation: See "Average Count" on page 63

6.7.2 Exporting and Importing Traces

FORMat:DEXPOIMHEADET ... ... .ttt e et e e e ee e et e e e e e e een s 181
FORMAt:DEXPOIM:TRACES. .....ueeieeeeeeeeeeetee e et e et e e ea e e e e e e e e e eea e e e e e e eeanneersaaeeennnees 181
FORMAt:DIMPOM:TRACES. .. ccetueeeeeeeeeee e et e e e e e e ee e e eteeeeea s e e e e e et e e raaneeeenneeseaneerenans 182
MMEMOTY:LOADSNZTRACE. . .uuuuuuuiieieeieieeeeeeeeeieeeeeeeeeaerertatttar i iaseseeeaeasasseseererereerens 182
FORMat: DEXP O XDISH D 11 e eeeeeiieiee e eeetee e e e ettt e e e e e ettt e e e e e ee b e e e e e e eebaeeeeeeeansaneaeeeees 182

FORMat:DEXPort:HEADer <State>

If enabled, additional instrument and measurement settings are included in the header
of the export file for result data. If disabled, only the pure result data from the selected
traces and tables is exported.

Parameters:
<State> ON|OFF |01

*RST: 1

FORMat:DEXPort:TRACes <Selection>

Selects the data to be included in a data export file (see MMEMory : STORe<n>: TRACe
on page 116).

Parameters:

<Selection> SINGle | ALL

SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.

ALL

Selects all active traces and result tables (e.g. "Result Sum-
mary", marker peak list etc.) in the current application for export
to an ASCII file.

The <trace> parameter for the MMEMory : STORe<n>: TRACe
command is ignored.

*RST: SINGle
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FORMat:DIMPort:TRACes <Selection>

Selects the data to be included in a data import file (see MMEMory : LOAD<n>: TRACe
on page 182).

Parameters:

<Selection> SINGle | ALL
SINGle
Only a single trace is selected for import, namely the one speci-
fied by the MMEMory : LOAD<n>:TRACe on page 182 command.
ALL
Imports several traces at once, overwriting the existing trace
data for any active trace in the result display with the same trace
number. Data from the import file for currently not active traces
is not imported.
The <trace> parameter for the MMEMory : LOAD<n>:TRACe
on page 182 command is ignored.

*RST: SINGle

MMEMory:LOAD<n>:TRACe <Trace>, <FileName>

Imports trace data from the specified window to an ASCII file.

Suffix:
<n> Window
Parameters:
<Trace> Number of the trace to be stored
(This parameter is ignored for FORMat : DIMPort : TRACesALL).
<FileName> String containing the path and name of the import file.

FORMat:DEXPort:XDIStrib <XDistribution>
Defines how the x-values of the trace are determined in the frequency domain.

Parameters:
<XDistribution> STARtstop | BINCentered

BINCentered

The full measurement span is divided by the number of mea-
surement points to obtain bins. The x-value of the measurement
point is defined as the x-value at the center of the bin (bin/2).
STARtstop

(Default): The x-value of the first measurement point corre-
sponds to the starting point of the full measurement span. The x-
value of the last measurement point corresponds to the end
point of the full measurement span. All other measurement
points are divided evenly between the first and last points.

Example: FORM:DEXP:XDIS BINC
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Manual operation: See "X-Value Distribution" on page 64

Configuring Spectrograms

CALCulate<n>:SGRam:CLEar[:IMMEdiate]..........ceeeruuiiiieeieiiiie e eeeeeeices e e e e eeaee e e e e eea e e e e 183
CALCulate<n>:SPECtrogram:CLEar[:IMMediate]........cccuuuerrrrriririiereeeriice e ee e e e e eeennans 183
CALCulate<n>:SGRaAM:CONTINUOUS......eeeerertuererrertinieseereretnieeeerrennseessrstnneeerenmnns 184
CALCulate<n>:SPECtrogram:CONTINUOUS.......cevvrrrrrrururnriaieieieseeeeeeeaseesseserereeeesssssrssrsnane 184
CALCulate<n>:SGRam:FRAME:COUNTL.........ccceiiiiieieeeeieieieiererse s e s e e e e e e e e e e e aeeeeeeeeeeeenes 184
CALCulate<n>:SPECtrogram:FRAME:COUNTL.........ccieiiiiiiiieeeeeeiiee et e e e eeeaaas 184
CALCulate<n>:SGRamM:FRAME:SELECL..........c.ceeiiiiiiieeieitiniiceeeeseie s e e e e e eeeeaeeeeeeeeeeeeeeees 184
CALCulate<n>:SPECtrogram:FRAMEISELEC. ... ... i 184
CALCulate<n>:SGRaMIHDEPN........ciiiiiiiiiie e e e e e e e e e e e eeaa e e e e e eees 185
CALCulate<n>:SPECtrogram:HDEPtN. ......uuuuieriaieie e e e e e ee e e e ee e e e e e 185
CALCUIate<N>:SGRAM:LAYOUL......ceeeseeeeeeeeeeeietereateeaaaaaaaeseeeesaeaaaaaaaeerereeeeereeerssnnsnnnnnnnnnn 185
CALCulate<n>:SPECIOGram:LAYOUL.......cceeeieeiiiiieeeeietiieieeeeeeteeeeeeeeeraeeeeeeast e eeeeeernnanss 185
CALCulate<n>:SGRamM:THREEAIM:STATE ... ceieerereeeeeieeriieeeeeeeeeteeeeeserrtaeeeeereeraeseeseeennns 186
CALCulate<n>:SPECtrogram:THReediM[:STATE]......ccuuuiriirieririieeeeeeriie e e e eeeiee e e e eeeree s 186
CALCulate<n>:SGRamM:TSTamMpP:DATA?. ...cceieece e eeecie e e e et e e e e et e e e e e e e e e e e e eeraaeaeees 186
CALCulate<n>:SPECtrogram:TSTamp:DATA?.....euuuueteeaaaaaaaaaaeeeeeeaeaaaeeaeeeeeeeeeeeeeeenennnnnnns 186
CALCulate<n>:SGRamM:TSTaMP[:STATE]....cieeeeeeerrrernrnnnnnaaaaaaaaeeeeeeaaaaeeerereeeeeeeeeennennnnnnnnnn 187
CALCulate<n>:SPECtrogram:TSTampP:STATE] curuuuieeeeririieeieeeerrteieeeeeernnaeseeeeestaaeeeeeeennanns 187
CALCUIate<N>:SGRAMISTATE]....ctttueiieeieetiteeeeeetettiaeeeeeetetaaeeeseettnaasaeseetanaseseersssnasaeseees 187
CALCuUlate<n>:SPECHOgram:STATE] .. uuuu e aiaieieieeeeeeeeeeeeeeeeeeeeeeeerersrnrnr e aeeeeaaaaaans 187
DISPlay[:WINDow<n>]:SGRam:COLOrDEFauUlt........c..ciiiieiiee e 188
DISPlay[:WINDow<n>]:SPECtrogram:COLOINDEFaUIL........ccceetieieeeeeeeeeeeeeeeieieeeeeeeen 188
DISPlay[:WINDow<n>]:SGRaM:COLONLOWET.........uururuuuaaaaaaieeeeeeeeeaeaaeseeeeeeeeeeeeneenennnnnnns 188
DISPlay[:WINDow<n>]:SPECtrogram:COLONLOWET.............ccevererrmrernrnniriiieineeeneseeeeaeeaeens 188
DISPlay[:WINDow<n>]:SGRamM:COLONSHAPE. ......cceiiiiteeeeeeeeeee ettt e e 188
DISPlay[:WINDow<n>]:SPECtrogram:COLOMRSHAPE..........cvuueeeeeiiiiceieeeeeeeiee e e et eeeeens 188
DISPlay[:WINDow<n>]:SGRaM:COLOMUPPET.......uuuuuiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeesanennenaanas 188
DISPlay[:WINDow<n>]:SPECtrogram:COLOIUPPET...........cciiiiiiiiiiiieieiceeae e e e ae e 188
DISPlay[:WINDow<n>]:SGRamM:COLOIM:STYLE] ..t iiieeeerieiieieeeiiie e eeeeeeie e e e e e eeeee e e e e eeanaes 189
DISPlay[:WINDow<n>]:SPECtrogram:COLOIT:STYLE. .. ucceaeeieieeeeeeeeeeeieeeeeeeeeeeeeeenenennns 189
MMEMOory:STORE<N>:SPECIOQramM....cuuiieeieiiiiieeeeeeeetieeeeeeeetieeeeeeeettaeeeeeeest e eeesenrnnanss 189

CALCulate<n>:SGRam:CLEar[:IMMediate]
CALCulate<n>:SPECtrogram:CLEar[:IMMediate]

Resets the spectrogram and clears the history buffer.

Suffix:
<n> Window
Example: //IReset the result display and clear the memory

CALC:SGR:CLE

Manual operation: See "Clear Spectrogram" on page 67
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CALCulate<n>:SGRam:CONTinuous <State>
CALCulate<n>:SPECtrogram:CONTinuous <State>

Determines whether the results of the last measurement are deleted before starting a
new measurement in single sweep mode.

This setting applies to all spectrograms in the channel.

Suffix:
<n> Window
Parameters:
<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: INIT:CONT OFF
Selects single sweep mode.
INIT; *WAI

Starts the sweep and waits for the end of the sweep.
CALC:SGR:CONT ON

Repeats the single sweep measurement without deleting the
results of the last measurement.

CALCulate<n>:SGRam:FRAMe:COUNt <Frames>
CALCulate<n>:SPECtrogram:FRAMe:COUNt <Frames>

Defines the number of frames to be recorded in a single sweep.

This value applies to all spectrograms in the channel.

Suffix:

<n> Window

Parameters:

<Frames> The maximum number of frames depends on the history depth.
Range: 1 to history depth
Increment: 1
*RST: 1

Example: /[Select single sweep mode

INIT:CONT OFF

/ISet the number of frames to 200
CALC:SGR:FRAM:COUN 200

CALCulate<n>:SGRam:FRAMe:SELect <Frame> | <Time>
CALCulate<n>:SPECtrogram:FRAMe:SELect <Frame> | <Time>

Selects a specific frame for further analysis.
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The command is available if no measurement is running or after a single sweep has

ended.

Suffix:

<n> Window

Parameters:

<Frame> Selects a frame directly by the frame number. Valid if the time
stamp is off.
The range depends on the history depth.
Default unit: S

<Time> Selects a frame via its time stamp. Valid if the time stamp is on.
The number is the distance to frame 0 in seconds. The range
depends on the history depth.

Example: INIT:CONT OFF

Stop the continuous sweep.
CALC:SGR:FRAM:SEL -25

Selects frame at -25 s.

Manual operation: See "Select Frame" on page 66

CALCulate<n>:SGRam:HDEPth <History>
CALCulate<n>:SPECtrogram:HDEPth <History>

Defines the number of frames to be stored in the R&S FSPN memory.

Suffix:
<n> Window
Parameters:
<History> The maximum number of frames depends on the number of
sweep points.
Range: 781 to 20000
Increment: 1
*RST: 3000
Example: //Set the history depth to 1500

CALC:SGR:SPEC 1500

Manual operation: See "History Depth" on page 66

CALCulate<n>:SGRam:LAYout <State>
CALCulate<n>:SPECtrogram:LAYout <State>

This command selects the state and size of spectrograms.
The command is available for result displays that support spectrograms.

Suffix:
<n> Window
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Example: CALC4:SPEC:LAY FULL
Shows the spectrogram in window 4. The corresponding trace
diagram is hidden.

Manual operation: See "State" on page 66

CALCulate<n>:SGRam:THReedim[:STATe] <State>
CALCulate<n>:SPECtrogram:THReedim[:STATe] <State>

Activates or deactivates a 3-dimensional spectrogram for the selected result display.

Suffix:

<n> Window

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0

Example: CALC:SPEC:THR:STAT ON

Manual operation: See "3D Spectrogram State" on page 66

CALCulate<n>:SGRam:TSTamp:DATA? <Frames>
CALCulate<n>:SPECtrogram:TSTamp:DATA? <Frames>

Queries the starting time of the frames.

The return values consist of four values for each frame. If the "Spectrogram” is empty,
the command returns '0,0,0,0'. The times are given as delta values, which simplifies
evaluating relative results; however, you can also calculate the absolute date and time
as displayed on the screen.

The frame results themselves are returned with TRAC: DATA? SGR

Suffix:
<n> Window

Query parameters:
<Frames> CURRent
Returns the starting time of the current frame.

ALL
Returns the starting time for all frames. The results are sorted in
descending order, beginning with the current frame.

Return values:

<Seconds> Number of seconds that have passed since 01.01.1970 until the
frame start
<Nanoseconds> Number of nanoseconds that have passed in addition to the

<Seconds> since 01.01.1970 until the frame start.
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<Reserved> The third value is reserved for future uses.

<Reserved> The fourth value is reserved for future uses.

Example: CALC:SGR:TST:DATA? ALL
Returns the starting times of all frames sorted in a descending
order.

Usage: Query only

Manual operation: See "Time Stamp" on page 67

CALCulate<n>:SGRam:TSTamp[:STATe] <State>
CALCulate<n>:SPECtrogram:TSTamp[:STATe] <State>

Activates and deactivates the time stamp.

If the time stamp is active, some commands do not address frames as numbers, but as
(relative) time values:

® (CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAMe on page 194
® CAlLCulate<n>:MARKer<m>:SPECtrogram:FRAMe on page 195

® CALCulate<n>:SPECtrogram:FRAMe:SELect on page 184

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: //Activates the time stamp

CALC:SGR:TST ON

Manual operation: See "Time Stamp" on page 67

CALCulate<n>:SGRam[:STATe] <State>
CALCulate<n>:SPECtrogram[:STATe] <State>

Turns the spectrogram on and off.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:SGR ON

Activates the Spectrogram result display.
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DISPlay[:WINDow<n>]:SGRam:COLor:DEFault
DISPlay[:WINDow<n>]:SPECtrogram:COLor:DEFault

Restores the original color map.

Suffix:
<n> Window

Manual operation: See "Set to Default" on page 69

DISPlay[:WINDow<n>]:SGRam:COLor:LOWer <Percentage>
DISPlay[:WINDow<n>]:SPECtrogram:COLor:LOWer <Percentage>

Defines the starting point of the color map.

Suffix:

<n> Window

Parameters:

<Percentage> Statistical frequency percentage.
Range: 0 to 66
*RST: 0
Default unit: %

Example: DISP:WIND:SGR:COL:LOW 10

Sets the start of the color map to 10%.

Manual operation: See "Start / Stop" on page 68

DISPlay[:WINDow<n>]:SGRam:COLor:SHAPe <Shape>
DISPlay[:WINDow<n>]:SPECtrogram:COLor:SHAPe <Shape>

Defines the shape and focus of the color curve for the spectrogram result display.

Suffix:

<n> Window

Parameters:

<Shape> Shape of the color curve.
Range: -1 to 1
*RST: 0

Manual operation: See "Shape" on page 68

DISPlay[:WINDow<n>]:SGRam:COLor:UPPer <Percentage>
DISPlay[:WINDow<n>]:SPECtrogram:COLor:UPPer <Percentage>

Defines the end point of the color map.

Suffix:
<n> Window
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Parameters:

<Percentage> Statistical frequency percentage.
Range: 0 to 66
*RST: 0
Default unit: %

Example: DISP:WIND:SGR:COL:UPP 95

Sets the start of the color map to 95%.
Manual operation: See "Start / Stop" on page 68

DISPlay[:WINDow<n>]:SGRam:COLor[:STYLe] <ColorScheme>
DISPlay[:WINDow<n>]:SPECtrogram:COLor[:STYLe] <ColorScheme>

Selects the color scheme.

Parameters:

<ColorScheme> HOT
Uses a color range from blue to red. Blue colors indicate low lev-
els, red colors indicate high ones.

COoLD

Uses a color range from red to blue. Red colors indicate low lev-
els, blue colors indicate high ones.

RADar

Uses a color range from black over green to light turquoise with
shades of green in between.

GRAYscale
Shows the results in shades of gray.
*RST: HOT
Example: DISP:WIND:SPEC:COL GRAY
Changes the color scheme of the spectrogram to black and
white.

Manual operation: See "Hot/Cold/Radar/Grayscale" on page 69

MMEMory:STORe<n>:SPECtrogram <FileName>
Exports spectrogram data to an ASCII file.

The file contains the data for every frame in the history buffer. The data corresponding
to a particular frame begins with information about the frame number and the time that
frame was recorded.

Note that, depending on the size of the history buffer, the process of exporting the data
can take a while.

Suffix:

<n> Window

Parameters:

<FileName> String containing the path and name of the target file.
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Example: MMEM: STOR: SGR 'Spectrogram'
Copies the spectrogram data to a file.

Individual Marker Setup

CALCulate<n>:DELTamarker<m>:AOFF.........ccooou i 190
CALCulate<n>:DELTamarker<m>:LINK...........ooiiiriiemiieiiieee e e e e e e e e eea e s eeeeans 190
CALCulate<n>:DELTamarker<ms>:LINK: TO:MARKEr<md=>..........cceeererrrrerniereerrerrnneeeseennns 191
CALCulate<n>:DELTamarker<m>:MODE..........cccceetiiiuiieiieeiiiiiieeee et e e e e e e e eeraa s 191
CALCulate<n>:DELTamarker<m>:MREFEIENCE............ceeieeeiririiieeeeeeeitieeeeeeeereeeeeeeeera s 192
CALCulate<n>:DELTamarker<m>[:STATE]......ceuuueeeeeererrieeeeeeerriiaeeeeeerrteaeeeeeeasaeseeeeeerannnns 192
CALCulate<n>:DELTamarker<m>:TRACE. ......cccuuuie it 193
CALCulate<n>:MARKEIr<mM>:IAOFF ......ou it e et et e e e et e e e e e e e e enaaaes 193
CALCulate<n>:MARKer<ms>:LINK:TO:MARKEIr<mMA>........cceivrieerieeiireeeeeieeeeeeees e eeeennes 193
CALCUIate<n> MARKEIr<MS>[:STATE] ctuuueieeeiettiieeeeeetttaeeeeeeeetaeeeeereataaeeesersnnaeeaeresrnnnnns 194
CALCuUlate<n>:MARKEIr<M>:TRACE. .......ceeieieiitteeeeeieetieeeeeeeeetae e e e e eetaaaeeeeseest e eeeeesnnanns 194
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAME.......ccccceeeeererereeeieieeeeeeeeeeeieennannnnns 194
CALCulate<n>:MARKer<m>:SPECtrogram:FRAME. .......cccueieriiiiaiaiaieieeeeeeeeeieeiei s 195

CALCulate<n>:DELTamarker<m>:AOFF

Turns off all delta markers.

Suffix:

<n> Window

<m> irrelevant
Example: CALC:DELT:AQFF

Turns off all delta markers.

CALCulate<n>:DELTamarker<m>:LINK <State>
Links delta marker <m> to marker 1.

If you change the horizontal position (x-value) of marker 1, delta marker <m> changes
its horizontal position to the same value.

Tip: to link any marker to a different marker than marker 1, use the CALCulate<n>:
DELTamarker<ms>:LINK:TO:MARKer<md> or CALCulate<n>:MARKer<ms>:
LINK:TO:MARKer<md> commands.

Suffix:

<n> Window

<m> Marker
Parameters:

<State> ON|OFF |01

OFF | 0
Switches the function off
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ON |1
Switches the function on

Example: CALC:DELT2:LINK ON

Manual operation: See "Linking to Another Marker" on page 71

CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> <State>

Links the delta source marker <ms> to any active destination marker <md> (normal or
delta marker).

In 1/Q Analyzer mode, if <md> is the reference marker for the delta marker <ms>, the
relative distance (delta) between the two markers is maintained when you move the
normal marker.

In other applications, the delta marker is set to the same horizontal position as the
marker <md>, and if <md> is moved along the x-axis, <ms> follows to the same hori-
zontal position.

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |01

OFF | 0

Switches the function off

ON |1

Switches the function on
Example: CALC:DELT4:LINK:TO:MARK2 ON

Links the delta marker 4 to the marker 2.

Manual operation: See "Linking to Another Marker" on page 71

CALCulate<n>:DELTamarker<m>:MODE <Mode>

Defines whether the position of a delta marker is provided as an absolute value or rela-
tive to a reference marker. Note that this setting applies to all windows.

Note that when the position of a delta marker is queried, the result is always an abso-
lute value (see CAL.Culate<n>:DELTamarker<m>:X on page 118)!

Suffix:

<n> irrelevant
<m> irrelevant
Parameters:

<Mode> ABSolute

Delta marker position in absolute terms.
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RELative
Delta marker position in relation to a reference marker.

*RST: RELative

Example: CALC:DELT:MODE ABS
Absolute delta marker position.

CALCulate<n>:DELTamarker<m>:MREFerence <Reference>

Selects a reference marker for a delta marker other than marker 1.

Suffix:

<n> Window

<m> Marker

Parameters:

<Reference> 1to 16
Selects markers 1 to 16 as the reference.

Example: CALC:DELT3:MREF 2
Specifies that the values of delta marker 3 are relative to marker
2.

Manual operation: See "Reference Marker" on page 70

CALCulate<n>:DELTamarker<m>[:STATe] <State>
Turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:DELT2 ON

Turns on delta marker 2.

Manual operation: See "Marker State" on page 70
See "Marker Type" on page 70
See "Select Marker" on page 71
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CALCulate<n>:DELTamarker<m>:TRACe <Trace>
Selects the trace a delta marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window

<m> Marker

Parameters:

<Trace> Trace number the marker is assigned to.
Example: CALC:DELT2:TRAC 2

Positions delta marker 2 on trace 2.

CALCulate<n>:MARKer<m>:AOFF

Turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AOFF

Switches off all markers.

Manual operation: See "All Markers Off" on page 72

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> <State>

Links the normal source marker <ms> to any active destination marker <md> (normal
or delta marker).

If you change the horizontal position of marker <md>, marker <ms> changes its hori-
zontal position to the same value.

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
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Example: CALC:MARK4 :LINK:TO:MARK2 ON
Links marker 4 to marker 2.

Manual operation: See "Linking to Another Marker" on page 71

CALCulate<n>:MARKer<m>[:STATe] <State>

Turns markers on and off. If the corresponding marker number is currently active as a
delta marker, it is turned into a normal marker.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK3 ON

Switches on marker 3.

Manual operation: See "Marker State" on page 70
See "Marker Type" on page 70
See "Select Marker" on page 71

CALCulate<n>:MARKer<m>:TRACe <Trace>
Selects the trace the marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window

<m> Marker

Parameters:

<Trace>

Example: //Assign marker to trace 1

CALC:MARK3:TRAC 1

Manual operation: See "Assigning the Marker to a Trace" on page 71

CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAMe <Frame>

Positions a delta marker on a particular frame. The frame is relative to the position of
marker 1.
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The command is available for the spectrogram.

Suffix:

<n> Window

<m> Marker

Parameters:

<Frame> Selects a frame either by its frame number or time stamp.
The frame number is available if the time stamp is off. The range
depends on the history depth.
The time stamp is available if the time stamp is on. The number
is the distance to frame 0 in seconds. The range depends on the
history depth.
Default unit: S

Example: CALC:DELT4:SGR:FRAM -20

Sets fourth deltamarker 20 frames below marker 1.
CALC:DELT4:SGR:FRAM 2 s

Sets fourth deltamarker 2 seconds above the position of marker
1.

CALCulate<n>:MARKer<m>:SPECtrogram:FRAMe <Frame> | <Time>

Positions a marker on a particular frame.

Suffix:

<n> Window

<m> Marker

Parameters:

<Frame> Selects a frame directly by the frame number. Valid if the time
stamp is off.
The range depends on the history depth.
Default unit: S

<Time> Selects a frame via its time stamp. Valid if the time stamp is on.
The number is the (negative) distance to frame 0 in seconds.
The range depends on the history depth.

Example: CALC:MARK:SGR:FRAM -20

Sets the marker on the 20th frame before the present.
CALC:MARK2:SGR:FRAM -2s

Sets second marker on the frame 2 seconds ago.

6.7.5 General Marker Settings

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum[:PEAK].........ccceeeennnn. 196
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:X.........ccuveeiieiiiiiiiieeeeeeiiiieeeeeeens 196
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:Y .......ccevrreeiiiiiiiiiiieeeeeeeeieeeeeees 196
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOIint:Y:OFFSet......cc.ccceeeerevrvueeeeennnnn. 197
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CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATE]......cuueetrrrrrrruiieeeeeeirieieeeeeninnanns 197
CALCuUlate<n>MARKEr<mM>:X:SSIZE....cuiiieiieiiiieeeeeiiiie e e et s e e e e e e e e e e e e e e e eeeaa e 198
DISPIlay[:WINDOWS<N>]:MINFO[:STATE].....ceeeeeeeeieirieinnnnnaaaaaaaaeaeeeeeaaaaaeeeeeeeeeeneeennennnnnnnnnnnn 198
DISPIay[:WINDOWSNZ]:IMTABIE. ... . eeeeeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeintessasaaasaeaeeeeeaeaaaaeaeeeeneeee 199

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum[:PEAK]

Moves the fixed reference marker to the peak power.

Suffix:

<n> Window

<m> Marker

Example: CALC:DELT:FUNC:FIX:RPO:MAX

Sets the reference point level for delta markers to the peak of
the selected trace.

Manual operation: See "Defining a Fixed Reference" on page 73

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X <RefPoint>

Defines the horizontal position of the fixed delta marker reference point. The coordi-
nates of the reference may be anywhere in the diagram.

Suffix:

<n> Window

<m> Marker

Parameters:

<RefPoint> Numeric value that defines the horizontal position of the refer-
ence.
For frequency domain measurements, it is a frequency in Hz.
For time domain measurements, it is a point in time in s.
*RST: Fixed Reference: OFF
Default unit: HZ

Example: CALC:DELT:FUNC:FIX:RPO:X 128 MHz

Sets the frequency reference to 128 MHz.

Manual operation: See "Defining a Fixed Reference" on page 73

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y <RefPointLevel>

Defines the vertical position of the fixed delta marker reference point. The coordinates
of the reference may be anywhere in the diagram.

Suffix:
<n> Window
<m> Marker
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Parameters:

<RefPoint> Numeric value that defines the vertical position of the reference.
The unit and value range is variable.
*RST: Fixed Reference: OFF
Default unit: DBM

Example: CALC:DELT:FUNC:FIX:RPO:Y -10dBm

Sets the reference point level for delta markers to -10 dBm.

Manual operation: See "Defining a Fixed Reference" on page 73

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y:OFFSet <Offset>

Defines a level offset for the fixed delta marker reference point.

Suffix:

<n> Window

<m> Marker
Parameters:

<Offset> Numeric value

*RST: 0
Default unit: dB

CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe] <State>

Activates or deactivates a marker that defines a fixed reference point for relative
marker analysis.

If necessary, the command activates a marker and positions it on the peak power.

Subsequently, you can change the coordinates of the fixed reference independent of
the marker. The fixed reference is independent of the trace and is applied to all active
delta markers.

Suffix:

<n> Window

<m> Marker

Parameters:

<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1

Switches the function on
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Example: CALC:DELT:FUNC:FIX ON
Switches on the measurement with fixed reference value for all
delta markers.
CALC:DELT:FUNC:FIX:RPO:X 128 MHZ

Sets the frequency reference to 128 MHz.
CALC:DELT:FUNC:FIX:RPO:Y 30 DBM

Sets the reference level to +30 dBm.

Manual operation: See "Defining a Fixed Reference" on page 73

CALCulate<n>:MARKer<m>:X:SSIZe <StepSize>
Selects the marker step size mode for all markers in all windows.

It therefore takes effect in manual operation only.

Suffix:

<n> irrelevant

<m> irrelevant

Parameters:

<StepSize> STANdard
the marker moves from one pixel to the next
POINts
the marker moves from one sweep point to the next
*RST: POINts

Example: CALC:MARK:X:SSIZ STAN

Sets the marker step size to one pixel.

Manual operation: See "Marker Stepsize" on page 72

DISPlay[:WINDow<n>]:MINFo[:STATe] <State>

Turns the marker information in all diagrams on and off.

Suffix:

<n> irrelevant

Parameters:

<State> ON |1
Displays the marker information in the diagrams.
OFF |0
Hides the marker information in the diagrams.
*RST: 1

Example: DISP:MINF OFF

Hides the marker information.

Manual operation: See "Marker Info" on page 72
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6.7.6

DISPlay[:WINDow<n>]:MTABIe <DisplayMode>

Turns the marker table on and off.

Suffix:
<n> irrelevant
Parameters:
<DisplayMode> ON |1
Turns on the marker table.
OFF |0
Turns off the marker table.
AUTO
Turns on the marker table if 3 or more markers are active.
*RST: AUTO
Example: DISP:MTAB ON

Activates the marker table.

Manual operation: See "Marker Table Display" on page 72

Marker Search

CALCulate<n>:MARKer<m>:LOEXCIUAE.......ciuiiiiiiiiiiiiiie e
CALCulate<n>:MARKer<m>:PEXCUISION......c.ciiiiiiiiiieiiiiiiie e e s s e e e eaas
CALCulate<n>MARKer<m=>:X:SLIMitS:LEFT. ..o
CALCulate<n>:MARKer<m>:X:SLIMits:RIGHT..........c.cooiiiiiiee e
CALCulate<n>:MARKer<m>:X:SLIMits:ZOOM[:STATE]. ... reermeeeenrieene e e eeeaee
CALCulate<n>:MARKer<m>:X:SLIMItS[:STATE]....cuuuttieraeeeirieeeee e e een e
CALCUIate<n>THRESNOIG........iiuieiiiiie et e e e e e eaaas
CALCuUlate<n>:THRESNOIA: ST AT, .iu ittt e e e e

CALCulate<n>:MARKer<m>:LOEXclude <State>

Turns the suppression of the local oscillator during automatic marker positioning on

and off (for all markers in all windows).

Suffix:
<n> irrelevant
<m> irrelevant
Parameters:
<State> ON|OFF |01

*RST: 1
Example: CALC:MARK:LOEX ON

Manual operation: See "Exclude LO" on page 74
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CALCulate<n>:MARKer<m>:PEXCursion <Excursion>

The peak excursion sets the requirements for a peak to be detected during a peak
search.

The unit depends on the measurement.

Application/Result display Unit
Spectrum dB
Suffix:

<n>

<m> irrelevant

Example: CALC:MARK:PEXC 10dB

Defines peak excursion as 10 dB.

Manual operation: See "Peak Excursion" on page 74

CALCulate<n>:MARKer<m>:X:SLIMits:LEFT <SearchLimit>
Defines the left limit of the marker search range for all markers in all windows.

If you perform a measurement in the time domain, this command limits the range of the
trace to be analyzed.

Suffix:

<n> irrelevant

<m> irrelevant

Parameters:

<SearchLimit> The value range depends on the frequency range or measure-
ment time.
The unit is Hz for frequency domain measurements and s for
time domain measurements.
*RST: left diagram border
Default unit: HZ

Example: CALC:MARK:X:SLIM ON

Switches the search limit function on.
CALC:MARK:X:SLIM:LEFT 10MHz

Sets the left limit of the search range to 10 MHz.
Manual operation: See "Search Limits (Left / Right)" on page 75

CALCulate<n>:MARKer<m>:X:SLIMits:RIGHt <SearchLimit>
Defines the right limit of the marker search range for all markers in all windows.

If you perform a measurement in the time domain, this command limits the range of the
trace to be analyzed.
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Suffix:

<n> irrelevant

<m> irrelevant

Parameters:

<Limit> The value range depends on the frequency range or measure-
ment time.
The unit is Hz for frequency domain measurements and s for
time domain measurements.
*RST: right diagram border
Default unit: HZ

Example: CALC:MARK:X:SLIM ON

Switches the search limit function on.
CALC:MARK:X:SLIM:RIGH 20MHz
Sets the right limit of the search range to 20 MHz.

Manual operation: See "Search Limits (Left / Right)" on page 75

CALCulate<n>:MARKer<m>:X:SLIMits:ZOOM[:STATe] <State>

Adjusts the marker search range to the zoom area for all markers in all windows.

Suffix:
<n> irrelevant
<m> irrelevant
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK:X:SLIM:ZOOM ON

Switches the search limit function on.
CALC:MARK:X:SLIM:RIGH 20MHz

Sets the right limit of the search range to 20 MHz.

Manual operation: See "Use Zoom Limits" on page 75

CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] <State>
Turns marker search limits on and off for all markers in all windows.

If you perform a measurement in the time domain, this command limits the range of the
trace to be analyzed.

Suffix:
<n> irrelevant
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<m> irrelevant

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on

Example: CALC:MARK:X:SLIM ON
Switches on search limitation.

Manual operation: See "Search Limits (Left / Right)" on page 75
See "Search Limits Off" on page 75

CALCulate<n>:THReshold <Level>
Defines a threshold level for the marker peak search (for all markers in all windows).

Note that you must enable the use of the threshold using CALCulate<n>:
THReshold:STATe on page 202.

Suffix:
<n> irrelevant
Parameters:
<Level> Numeric value. The value range and unit are variable.
*RST: -120 dBm
Default unit: DBM
Example: CALC:THR:STAT ON
Example: CALC:THR -82DBM
Enables the search threshold and sets the threshold value to -82
dBm.

Manual operation: See "Search Threshold" on page 75

CALCulate<n>:THReshold:STATe <State>

Turns a threshold for the marker peak search on and off (for all markers in all win-

dows).

Suffix:

<n> irrelevant

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on
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Example: CALC:THR:STAT ON
Switches on the threshold line.

Manual operation: See "Search Threshold" on page 75
See "Search Limits Off" on page 75

Positioning Markers

CALCulate<n>:DELTamarker<m>:MAXimUM:LEFT.........coommmiiie e 203
CALCulate<n>:DELTamarker<m>:MAXIMUM:INEXT ........coeimrieeiiiieeeee et 203
CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGHt..........uuuuuuiiiiiiieieieieeeeeeeeeeeeeeeeeeeeeeeennnns 204
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].........ccieriiiiriieieeeiieiieieeeeeernieeeeeeenranns 204
CALCulate<n>:DELTamarker<m>:MINIMUM:LEFT.......ccuuiieiiiiiiiiiieeeeeeeeeee e, 204
CALCulate<n>:DELTamarker<m>:MINIMUMNEXT.......coeiiiiiiiiieieeeiieiieeeeeeeeereeeeeeeeraeae e 205
CALCulate<n>:DELTamarker<m>:MINImum:RIGHt.............cccoiiiiiiiiiii e 205
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......ccouuriiiiiiiiiiiie e eeeeeee e e 205
CALCulate<n>:MARKer<m>:MAXIMUM:AUTO.......cuiieieeeeeeeee e et e e e e e ean e e 205
CALCulate<n>:MARKer<m>:MAXIMUM:LEFT........ccotviririiiiiiiiiiiiieie e eeeeeeeeeeeeeeeeeeeeeeeeenenns 206
CALCulate<n>:MARKer<m>:MAXIMUMINEXT.......ccuuiieiiiiiiiiiiieeeeeeriee e eeeeeeteeeeeeeenraneeeeees 206
CALCulate<n>:MARKer<m>:MAXIiMUM:RIGHTL..........ccooiiiiiiiiiiieiieiice e 206
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK]....cciitieeieiee et eeeree e e e e 207
CALCulate<n>:MARKer<m>:MINIiMUM:AUTO........couiiiiiiieieie e e 207
CALCulate<n>:MARKer<m>:MINIMUM:LEFT.......ccoouiiiiiieeeee et e e 208
CALCulate<n>:MARKer<m>:MINIMUMINEXT .......couueiiiiieeeeeeeeeeeeeeee e e e e e e e e e e eenneees 208
CALCulate<n>:MARKer<m>:MINimUm:RIGHTL...........ccoiiiiiiiiiiieieeccce e 208
CALCulate<n>:MARKer<m=>:MINIiMUM[:PEAK]........cetiriitiriieieeeeeiiieieeeeeetieeeeeeeeeraeeeeeeenns 208

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
Moves a delta marker to the next positive peak value.

The search includes only measurement values to the left of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 76

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT
Moves a marker to the next positive peak value.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.
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Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Manual operation: See "Search Next Peak" on page 76

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
Moves a delta marker to the next positive peak value on the trace.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 76

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
Moves a delta marker to the highest level.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 76

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker
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Manual operation: See "Search Next Minimum" on page 76

CALCulate<n>:DELTamarker<m>:MINimum:NEXT
Moves a marker to the next minimum peak value.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 76

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 76

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
Moves a delta marker to the minimum level.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 76

CALCulate<n>:MARKer<m>:MAXimum:AUTO <State>

Turns an automatic marker peak search for a trace maximum on and off (using marker
1). The R&S FSPN performs the peak search after each sweep.
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Suffix:
<n> Window
<m> irrelevant
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK:MAX:AUTO ON

Activates the automatic peak search function for marker 1 at the
end of each particular sweep.

Manual operation: See "Auto Max Peak Search / Auto Min Peak Search"
on page 75

CALCulate<n>:MARKer<m>:MAXimum:LEFT
Moves a marker to the next positive peak.

The search includes only measurement values to the left of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 76

CALCulate<n>:MARKer<m>:MAXimum:NEXT
Moves a marker to the next positive peak.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 76

CALCulate<n>:MARKer<m>:MAXimum:RIGHt

Moves a marker to the next positive peak.
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The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 76

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
Moves a marker to the highest level.

In the spectrogram, the command moves a marker horizontally to the maximum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 76

CALCulate<n>:MARKer<m>:MINimum:AUTO <State>

Turns an automatic marker peak search for a trace minimum on and off (using marker
1). The R&S FSPN performs the peak search after each sweep.

Suffix:
<n> Window
<m> irrrelevant
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK:MIN:AUTO ON

Activates the automatic minimum value search function for
marker 1 at the end of each particular sweep.

Manual operation: See "Auto Max Peak Search / Auto Min Peak Search"
on page 75
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CALCulate<n>:MARKer<m>:MINimum:LEFT
Moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 76

CALCulate<n>:MARKer<m>:MINimum:NEXT
Moves a marker to the next minimum peak value.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 76

CALCulate<n>:MARKer<m>:MINimum:RIGHt
Moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 76

CALCulate<n>:MARKer<m>:MINimum[:PEAK]
Moves a marker to the minimum level.

In the spectrogram, the command moves a marker horizontally to the minimum level in
the currently selected frame. The vertical marker position remains the same.

If the marker is not yet active, the command first activates the marker.
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Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 76

Band Power Marker

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWEr:MODE..........c.cccceerrrrrrieereerrrriieeeeeenns 209
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:RESUlt?............cceeeirieiiiniieiiieeeenn. 209
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:SPAN..........ccoommrimiiiieeiieeeeeeeeee, 210
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWEIT:STATE]......uuuuuraaaaaeieeeeeeeeeaeaeeeeeeeeees 210
CALCulate<n>:MARKer<m>:FUNCtion:BPOWErRESUIt?.........cceeveeieiieeeeeeeeeeee e 210
CALCulate<n>:MARKer<m>:FUNCtion:BPOWEISPAN........cccutuieiieiiiiiiee et eeerens 211
CALCulate<n>:MARKer<m>:FUNCtion:BPOWEIrMODE.........cccceeerrtruieeeeeeiriieeeeeeerrieeeeens 211
CALCulate<n>:MARKer<m>:FUNCtion:BPOWEIT:STATE]......ueeeeeeieereeeeeeeerneeeeeeeeernaeeeeaeens 212

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:MODE <Mode>

Selects the way the results for a band power delta marker are displayed.

Suffix:

<n> Window
<m> Marker
Parameters:

<Mode> POWer

Result is displayed as an absolute power. The power unit
depends on the CALCulate<n>:UNIT:POWer setting.

DENSity
Result is displayed as a density in dBm/Hz.

RPOWer

This setting is only available for a delta band power marker.

The result is the difference between the absolute power in the
band around the delta marker and the absolute power for the
reference marker. The powers are subtracted logarithmically, so
the result is a dB value.

[Relative band power (Delta2) in dB] = [absolute band power
(Delta2) in dBm] - [absolute (band) power of reference marker in

dBmj
For details see "Relative band power markers" on page 78.
*RST: POWer

Manual operation: See "Power Mode" on page 80

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:RESult?

Queries the results of the band power measurement.
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Suffix:
<n> Window
<m> Marker

Return values:
<Power> Signal power over the delta marker bandwidth.

Usage: Query only

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer:SPAN <Span>

Defines the bandwidth around the delta marker position.

Suffix:

<n> Window

<m> Marker

Parameters:

<Span> Frequency. The maximum span depends on the marker position
and R&S FSPN model.
*RST: 5% of current span

Default unit: Hz

Manual operation: See "Span" on page 79

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer[:STATe] <State>
Turns delta markers for band power measurements on and off.

If neccessary, the command also turns on a reference marker.

Suffix:

<n> Window

<m> Marker

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

Manual operation: See "Band Power Measurement State" on page 79
See "Switching All Band Power Measurements Off" on page 80

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:RESult?
Queries the results of the band power measurement.

Suffix:
<n> Window
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<m> Marker

Return values:
<Power> Signal power over the marker bandwidth.

Example: Activate the band power marker:
CALC:MARK:FUNC:BPOW: STAT ON

Select the density mode for the result:
CALC:MARK:FUNC:BPOW:MODE DENS

Query the result:
CALC :MARK: FUNC : BPOW:RES?

Response:
20dBm/Hz

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:SPAN <Span>

Defines the bandwidth around the marker position.

Suffix:

<n> Window

<m> Marker

Parameters:

<Span> Frequency. The maximum span depends on the marker position
and R&S FSPN model.
*RST: 5% of current span
Default unit: Hz

Example: CALC:MARK:FUNC:BPOW: SPAN 2MHz

Measures the band power over 2 MHz around the marker.

Manual operation: See "Span" on page 79

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:MODE <Mode>
Selects the way the results for a band power marker are displayed.

(Note: relative power results are only availabe for delta markers,
see .CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWer : MODE on page 209

Suffix:

<n> Window
<m> Marker
Parameters:

<Mode> POWer

Result is displayed as an absolute power. The power unit
depends on the CALCulate<n>:UNIT:POWer setting.

DENSity
Result is displayed as a density in dBm/Hz.
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*RST: POWer

Example: CALC :MARK4 : FUNC : BPOW: MODE DENS

Configures marker 4 to show the measurement results in
dBm/Hz.

Manual operation: See "Power Mode" on page 80

CALCulate<n>:MARKer<m>:FUNCtion:BPOWer[:STATe] <State>

Turns markers for band power measurements on and off.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:MARK4 : FUNC : BPOW: STAT ON

Activates or turns marker 4 into a band power marker.

Manual operation: See "Band Power Measurement State" on page 79
See "Switching All Band Power Measurements Off" on page 80

6.7.9 Marker Peak List

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABel[:STATE].......ceereererrrnnn... 212
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNL?..........oeemreieieeeeeeeeeeeee e 213
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate]...........cccerrrrerermrmmuuaaiaaanenreeenn 213
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE........cccceeereerieiriieeeeeeiiicee e, 214
CALCulate<n>:MARKer<m>:FUNCtion:FPEaKS:SORT ......cceeittiiiieieeieeriiieeeeereerie e e eeeaanns 214
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:STATE......cieeeiiiriieieeeieeiieeeeeeevnieeeeeeeeranns 214
CALCulate<n>:MARKer<m>:FUNCtON:FPEAKS:X?......ccocuuiiiiiiiiiieeeeeeeeeee et 215
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:Y?......coimiieieiieeeeeeeeeeeeeeee e 215
MMEMOrY:STORESNZIPEAK ....cetittteetaaaaaae e e e e e e e e e e e e e e e e e et ee et eeeae et ae e e e e e e e e aeaaaaaaees 215

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABel[:STATe]
<State>

Turns labels for peaks found during a peak search on and off.

The labels correspond to the marker number in the marker peak list.

Suffix:
<n> Window
<m> Marker
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Parameters:
<State> ON|OFF |01
*RST: 1
Example: CALC:MARK:FUNC:FPE:ANN:LAB:STAT OFF

Removes the peak labels from the diagram

Manual operation: See "Display Marker Numbers" on page 84

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNt?
Queries the number of peaks that have been found during a peak search.

The actual number of peaks that have been found may differ from the number of peaks
you have set to be found because of the peak excursion.

Suffix:
<n> irrelevant
<m> irrelevant

Return values:

<NumberOfPeaks>

Example: CALC:MARK:FUNC:FPE:COUN?
Queries the number of peaks.

Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate] <Peaks>

Initiates a peak search.

Suffix:

<n> Window

<m> Marker

Parameters:

<Peaks> This parameter defines the number of peaks to find during the
search.
Note that the actual number of peaks found during the search
also depends on the peak excursion you have set with
CALCulate<n>:MARKer<m>:PEXCursion.
Range: 1 to 200

Example: CALC:MARK:PEXC 5

Defines a peak excursion of 5 dB, i.e. peaks must be at least 5
dB apart to be detected as a peak.
CALC:MARK:FUNC:FPE 10

Initiates a search for 10 peaks on the current trace.
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CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE <MaxNoPeaks>

Defines the maximum number of peaks that the R&S FSPN looks for during a peak

search.

Suffix:

<n> Window

<m> Marker

Parameters:

<MaxNoPeaks> Maximum number of peaks to be determined.
Range: 1 to 500
*RST: 50

Example: CALC:MARK:FUNC:FPE:LIST:SIZE 10

The marker peak list will contain a maximum of 10 peaks.

Manual operation: See "Maximum Number of Peaks" on page 84

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT <SortMode>

Selects the order in which the results of a peak search are returned.

Suffix:

<n> Window

<m> Marker

Parameters:

<SortMode> X
Sorts the peaks according to increasing position on the x-axis.
Y
Sorts the peaks according to decreasing position on the y-axis.
*RST: X

Example: CALC:MARK:FUNC:FPE:SORT Y

Sets the sort mode to decreasing y values

Manual operation: See "Sort Mode" on page 83

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STATe <State>

Turns a peak search on and off.

Suffix:

<n> Window

<m> Marker
Parameters:

<State> ON|OFF |01

OFF | 0
Switches the function off
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ON |1
Switches the function on

Example: CALC:MARK:FUNC:FPE:STAT ON
Activates marker peak search

Manual operation: See "Peak List State" on page 83

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:X?
Queries the position of the peaks on the x-axis.

The order depends on the sort order that has been set with CAL.Culate<n>:
MARKer<m>:FUNCtion:FPEaks:SORT

Suffix:
<n> irrelevant
<m> irrelevant

Return values:

<PeakPosition> Position of the peaks on the x-axis. The unit depends on the
measurement.
Usage: Query only

CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:Y?
Queries the position of the peaks on the y-axis.

The order depends on the sort order that has been set with CALCulate<n>:
MARKer<m>:FUNCtion:FPEaks:SORT

Suffix:
<n> irrelevant
<m> irrelevant

Return values:

<PeakPosition> Position of the peaks on the y-axis. The unit depends on the
measurement.
Usage: Query only

MMEMory:STORe<n>:PEAK <FileName>

Exports the marker peak list to a file.

Suffix:

<n> Window

Parameters:

<FileName> String containing the path,name and extension of the target file.
Example: MMEM:STOR:PEAK 'test.dat'

Saves the current marker peak list in the file test.dat.
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Manual operation: See "Export Peak List" on page 84

6.7.10 Display Lines
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CALCulate<n>:DLINe<dI> <Position>

Defines the (horizontal) position of a display line.

Suffix:

<n> Window

<dl> 1]2

Parameters:

<Position> The value range is variable.
You can use any unit you want, the R&S FSPN then converts
the unit to the currently selected unit. If you omit a unit, the
R&S FSPN uses the currently selected unit.
*RST: (state is OFF)
Default unit: DBM

Example: CALC:DLIN2 -20dBm

Positions the second display line at -20 dBm.

CALCulate<n>:DLINe<dI>:STATe <State>

Turns a display line on and off

Suffix:
<n> Window
<dI> 1]2
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:DLIN2:STAT ON

Turns on display line 2.
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CALCulate<n>:FLINe<dI> <Frequency>

Defines the position of a frequency line.

Suffix:

<n> Window

<dI> 1to4
frequency line

Parameters:

<Frequency> Note that you can not set a frequency line to a position that is
outside the current span.
Range: 0 Hz to Fmax
*RST: (STATe to OFF)
Default unit: HZ

Example: CALC:FLIN2 120MHz

Sets frequency line 2 to a frequency of 120 MHz.

CALCulate<n>:FLINe<dI>:STATe <State>

Turns a frequency line on and off

Suffix:
<n> Window
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:FLIN2:STAT ON

Turns frequency line 2 on.

CALCulate<n>:TLINe<dI> <Time>

Defines the position of a time line.

Suffix:
<n> Window
<dI> 1to4
time line
Parameters:
<Time> Note that you can not set a time line to a position that is higher

than the current sweep time.

Range: 0s to 1600 s
*RST: (STATe to OFF)
Default unit: S
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Example: CALC:TLIN 10ms
Sets the first time line to 10 ms.

CALCulate<n>:TLINe<dI>:STATe <State>

Turns a time line on and off

Suffix:
<n> Window
Parameters:
<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:TLIN:STAT ON

Turns the first time line on.

Limit Lines

CALCUIate<n>:LIMIt<Ii>:ACTIVE?......cceeeeeeeeeeeeeetetersitsssaeaeseeeeeeeaeaeseeeeeeeereesssrssarasannnnnnnns 219
CALCulate<n>:LIMit<li>:CLEAI[:IMMEdIate]........ccvrruiieeeiiiriieieeeeeeiiieeeeeeeeieee e e e eere e e e eeeees 219
CALCulate<n>:LIMit<li>COMMENL.......couiiiriiiiiie it e e e e e e eae e saeenseaenaenns 219
CALCulate<n>:LIMit<li>:CONTIOI:DATA]. ...ttt e e e e eaas 220
CALCulate<n>:LIMit<li>:CONTIrOI:DOMAIN.......icuieiiiiieeiieei e e e eaes 220
CALCulate<n>:LIMit<li>:CONTIOIMODE..........oiiiiieeeee et e e e e e e e e eeees 220
CALCulate<n>:LIMit<li>:CONTIOIOFFSEt.....cceuuieiieeeeeie e et e e e e e e e e e 221
CALCulate<n>:LIMit<li>:CONTIOLSHIFL.....ccuiiiiii it r e e e e e e enes 221
CALCulate<n>:LIMit<li>:CONTIOISPACING......ccutueieeeeieiiieieeeeeeiieeeeeeeeereeeeeeeersnaeeeeeesranns 222
(07 A M O] =) (=2 g bt I V1) O e O @ P 222
CALCUIate<N>:LIMit<Ii>:DELEtE.....uenieeeeeeeeee ettt e e e e e ennes 222
(07 A M O] F=) (=1 g Bt I AV 1) R e AN | N 222
CALCulate<n>:LIMit<li>:LOWEIT:DATA]. ....eueuuuuuuunnnaaaaaaaaaeeeeeeaaaaaeeeeeeeeeeeeeneeennennnnnnnaaanans 223
CALCulate<n>:LIMit<li>:LOWEIrMARGIN........ccvvrrrerrrririiiiieieieieeeeeeeaeeeeeseeserereeeeessrsrrsranan.. 223
CALCulate<n>:LIMit<li>:LOWEIMODE..........ccutuiieieeeittiicieeeeeetiee e e e eeeteeeeeeeeetaeeeseeennanns 224
CALCulate<n>:LIMit<li>:LOWEIOFFSEt.....cccieiieieeeeeieeticeeeeeeeeee e e e e e erannes 224
CALCulate<n>:LIMit<li>:LOWEISHIFL. ... e e e e 224
CALCulate<n>:LIMit<li>:LOWEr:SPACING. ... .cuuietieeiai ettt e e e e e e e 225
CALCulate<n>:LIMit<li>:LOWESTATE. ....un et e e e e eeans 225
CALCulate<n>:LIMit<li>:LOWer:-THRESNOI. .........cuuiieeeeeiieeee e e e eeas 225
CALCUlate<n>:LIMIt<II>INAME. ............cotteeeeerereriir i eseeaeieseeeeeeeaeaeeeeeeseeeeeresersrasraranaaanas 226
CALCUIAtE<N> LIMIt<II> S TATE. ..ceetetieeeeee ettt ee e e ettt ee e e e e e eebaeeeeeeestaeeaeseetanaeeeessstanneaasenes 226
CALCulate<n>:LIMit<li>TRACESE>......ccciiiieiieeeieiiiireress e s e e e e e e e e e e e e e e e e e eeeeaeeeseeenaanaaaans 227
CALCulate<n>:LIMit<li>:TRACE<t>CHECK......ccciiiiiieee et eaas 227
(07 A I O] F= (=2 g Bt I AV 13 £ B U N | RN 227
CALCulate<n>:LIMit<li>:UPPeIT:DATA] .ccuuueteeeeeeiiieeeeeeinteseeeeeeinnaeeeeereetaeesserennaaeaesensnnns 228
CALCulate<n>:LIMit<li>:UPPEr:MARGIN. .....ccueteieteeeeeeee e e ee e e e e e e e e e e e eeaans 228
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CALCulate<n>:LIMit<li>:UPPer:MODE.........cccottiiiieeieei et e e e e e e ens 228
CALCulate<n>:LIMit<li>:UPPer:OF FSEet......cuciiiiiei et es 229
CALCulate<n>:LIMit<li>:UPPEr:SHIFL.......ccceueeiiee e 229
CALCulate<n>:LIMit<li>:UPPEr:SPACING......ccetutrmrrrunrunnnaaaaaaasaeeseesaaaaaaarereeerrereeeneenennnnnnns 229
CALCUIate<n>:LIMIt<Ii>:UPPEI:STATE. ....cuuuieeeeeeeetieeeeeeetteeeeeeeeettaseeseretaaeeeeseestaseeeseernns 230
CALCulate<n>:LIMit<li>:UPPer:THRESNOI.........ccevuuieieeiiiiriieeeeeerieee e eeeeere e e e e eeeareeeeeeees 230
LAY Y o] Y 61 @ = PP 230
MMEMOry:LOAD SN ILIMIL. ..ttt et e e e e et e e e e e e e e e eae 231
MMEMOry:STORESNZILIMIL. ...ttt et e e e e e e e e e eans 231

CALCulate<n>:LIMit<li>:ACTive?

Queries the names of all active limit lines.

Suffix:
<n> irrelevant
<li> irrelevant

Return values:

<LimitLines> String containing the names of all active limit lines in alphabeti-
cal order.
Example: CALC:LIM:ACT?

Queries the names of all active limit lines.
Usage: Query only

Manual operation: See "Visibility" on page 89

CALCulate<n>:LIMit<li>:CLEar[:IMMediate]
Deletes the result of the current limit check.

The command works on all limit lines in all measurement windows at the same time.

Suffix:

<n> Window

<li> irrelevant
Example: CALC:LIM:CLE

Deletes the result of the limit check.

CALCulate<n>:LIMit<li>:COMMent <Comment>

Defines a comment for a limit line.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Comment> String containing the description of the limit line.
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Manual operation: See "Comment" on page 91

CALCulate<n>:LIMit<li>:CONTrol[:DATA] <LimitLinePoints>...

Defines the horizontal definition points of a limit line.

Suffix:

<n> irrelevant
<li> Limit line
Parameters:

<LimitLinePoints> Variable number of x-axis values.
Note that the number of horizontal values has to be the same as
the number of vertical values set with CALCulate<n>:
LIMit<li>:LOWer [:DATA] or CALCulate<n>:LIMit<li>:
UPPer [ : DATA]. If not, the R&S FSPN either adds missing val-
ues or ignores surplus values.
*RST: -
Default unit; HZ

Manual operation: See "Data Points" on page 91

CALCulate<n>:LIMit<li>:CONTrol:DOMain <SpanSetting>

Selects the domain of the limit line.

Suffix:

<n> irrelevant

<[li> Limit line

Parameters:

<SpanSetting> FREQuency | TIME
FREQuency
For limit lines that apply to a range of frequencies.
TIME
For limit lines that apply to a period of time.
*RST: FREQuency

Example: CALC:LIM:CONT:DOM FREQ

Select a limit line in the frequency domain.

CALCulate<n>:LIMit<li>:CONTrol:MODE <Mode>
Selects the horizontal limit line scaling.

Suffix:
<n> irrelevant
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<li> Limit line

Parameters:

<Mode> ABSolute
Limit line is defined by absolute physical values (Hz or s).
RELative

Limit line is defined by relative values related to the center fre-
quency (frequency domain) or the left diagram border (time
domain).

*RST: ABSolute

CALCulate<n>:LIMit<li>:CONTrol:OFFSet <Offset>
Defines an offset for a complete limit line.

Compared to shifting the limit line, an offset does not actually change the limit line defi-

nition points.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Offset> Numeric value.
The unit depends on the scale of the x-axis.
*RST: 0

Default unit: HZ

Manual operation: See "X-Offset" on page 89

CALCulate<n>:LIMit<li>:CONTrol:SHIFt <Distance>
Moves a complete limit line horizontally.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:

<n> irrelevant

<li> Limit line
Parameters:

<Distance> Numeric value.

The unit depends on the scale of the x-axis.
Default unit: HZ

Manual operation: See "Shift x" on page 91
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CALCulate<n>:LIMit<li>:CONTrol:SPACing <InterpolMode>

Selects linear or logarithmic interpolation for the calculation of limit lines from one hori-
zontal point to the next.

Suffix:
<n> Window
<li> Limit line
Parameters:
<InterpolMode> LINear | LOGarithmic
*RST: LIN
Example: CALC:LIM:CONT:SPAC LIN

CALCulate<n>:LIMit<li>:COPY <Line>

Copies a limit line.

Suffix:
<n> Window
<li> Limit line
Parameters:
<Line> 1t0 8
number of the new limit line
<name>
String containing the name of the limit line.
Example: CALC:LIMI1:COPY 2

Copies limit line 1 to line 2.
CALC:LIM1:COPY 'FM2'

Copies limit line 1 to a new line named FM2.

Manual operation: See "Copy Line" on page 90

CALCulate<n>:LIMit<li>:DELete

Deletes a limit line.

Suffix:
<n> Window
<li> Limit line

Manual operation: See "Delete Line" on page 90

CALCulate<n>:LIMit<li>:FAIL?

Queries the result of a limit check in the specified window.
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To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single measurement mode.

Suffix:
<n> Window
<li> Limit line

Return values:

<Result> 0

PASS

1

FAIL
Example: INIT; *WAT

Starts a new sweep and waits for its end.
CALC2:LIM3:FAIL?

Queries the result of the check for limit line 3 in window 2.

Usage: Query only

CALCulate<n>:LIMit<li>:LOWer[:DATA] <LimitLinePoints>...

Defines the vertical definition points of a lower limit line.

Suffix:

<n> irrelevant
<li> Limit line
Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CALCulate<n>:
LIMit<1i>:CONTrol[:DATA]. If not, the R&S FSPN either
adds missing values or ignores surplus values.
*RST: Limit line state is OFF
Default unit: DBM

Manual operation: See "Data Points" on page 91

CALCulate<n>:LIMit<li>:LOWer:MARGin <Margin>

Defines an area around a lower limit line where limit check violations are still tolerated.

Suffix:
<n> irrelevant
<li> Limit line
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Parameters:
<Margin> numeric value

*RST: 0
Default unit: dB

CALCulate<n>:LIMit<li>:LOWer:MODE <Mode>

Selects the vertical limit line scaling.

Suffix:

<n> Window
<li> Limit line
Parameters:

<Mode> ABSolute

Limit line is defined by absolute physical values.
The unit is variable.

RELative

Limit line is defined by relative values related to the reference
level (dB).

*RST: ABSolute

CALCulate<n>:LIMit<li>:LOWer:OFFSet <Offset>
Defines an offset for a complete lower limit line.

Compared to shifting the limit line, an offset does not actually change the limit line defi-

nition points.

Suffix:

<n> Window

<li> Limit line
Parameters:

<Offset> Numeric value.

*RST: 0
Default unit: dB

Manual operation: See "Y-Offset" on page 90

CALCulate<n>:LIMit<li>:LOWer:SHIFt <Distance>
Moves a complete lower limit line vertically.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:
<n> Window
<li> Limit line
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Parameters:

<Distance> Defines the distance that the limit line moves.

Default unit: DB
Manual operation: See "Shift y" on page 91
CALCulate<n>:LIMit<li>:LOWer:SPACing <InterpolType>

Selects linear or logarithmic interpolation for the calculation of a lower limit line from
one horizontal point to the next.

Suffix:

<n> Window
<li> Limit line
Parameters:

<InterpolType> LINear | LOGarithmic

*RST: LIN

CALCulate<n>:LIMit<li>:LOWer:STATe <State>
Turns a lower limit line on and off.

Before you can use the command, you have to select a limit line with CAT.Culate<n>:
LIMit<li>:NAME on page 226.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on
Manual operation: See "Visibility" on page 89
CALCulate<n>:LIMit<li>:LOWer:THReshold <Threshold>
Defines a threshold for relative limit lines.

The R&S FSPN uses the threshold for the limit check, if the limit line violates the

threshold.

Suffix:

<n> irrelevant
<li> Limit line
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Parameters:

<Threshold> Numeric value.
The unit depends on CALCulate<n>:LIMit<li>:UNIT
on page 227.
*RST: -200 dBm

Default unit: DBM

Manual operation: See "Threshold" on page 91

CALCulate<n>:LIMit<li>:NAME <Name>

Selects a limit line that already exists or defines a name for a new limit line.

Suffix:

<n> Window

<li> Limit line

Parameters:

<Name> String containing the limit line name.

*RST: REM1 to REMS for lines 1 to 8

Manual operation: See "Name" on page 90

CALCulate<n>:LIMit<li>:STATe <State>
Turns the limit check for a specific limit line on and off.
To query the limit check result, use CAL.Culate<n>:TLIMit<1i>:FATL?.

Note that a new command exists to activate the limit check and define the trace to be
checked in one step (see CALCulate<n>:LIMit<li>:TRACe<t>:CHECk
on page 227).

Suffix:
<n> irrelevant
<li> Limit line
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:LIM:STAT ON

Switches on the limit check for limit line 1.

Manual operation: See "Disable All Lines" on page 90
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CALCulate<n>:LIMit<li>:TRACe<t> <TraceNumber>
Links a limit line to one or more traces.

Note that this command is maintained for compatibility reasons only. Limit lines no lon-
ger need to be assigned to a trace explicitly. The trace to be checked can be defined
directly (as a suffix) in the new command to activate the limit check (see
CALCulate<n>:LIMit<1li>:TRACe<t>:CHECk on page 227).

Suffix:

<n> Window

<li> Limit line

<t> irrelevant

Example: CALC:LIM2:TRAC 3

Assigns limit line 2 to trace 3.

CALCulate<n>:LIMit<li>:TRACe<t>:CHECk <State>
Turns the limit check for a specific trace on and off.

To query the limit check result, use CALCulate<n>:TLIMit<1i>:FATL?.

Suffix:
<n> Window
<li> Limit line
<t> Trace
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:LIM3:TRAC2:CHEC ON

Switches on the limit check for limit line 3 on trace 2.

Manual operation: See "Traces to be Checked" on page 89

CALCulate<n>:LIMit<li>:UNIT <Unit>

Defines the unit of a limit line.

Suffix:
<n> irrelevant
<[li> Limit line
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Parameters:

<Unit> DBM | DBPW | WATT | DBUV | DBMV | VOLT | DBUA |
AMPere | DB | DBUV_M | DBUA_M | DEG |RAD | S |HZ |
PCT | (unitless)
If you select a dB-based unit for the limit line, the command
automatically turns the limit line into a relative limit line.

*RST: DBM

CALCulate<n>:LIMit<li>:UPPer[:DATA] <LimitLinePoints>...

Defines the vertical definition points of an upper limit line.

Suffix:

<n> irrelevant
<li> Limit line
Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CALCulate<n>:
LIMit<1i>:CONTrol[:DATA]. If not, the R&S FSPN either
adds missing values or ignores surplus values.
*RST: Limit line state is OFF
Default unit: DBM

Manual operation: See "Data Points" on page 91

CALCulate<n>:LIMit<li>:UPPer:MARGin <Margin>

Defines an area around an upper limit line where limit check violations are still toler-

ated.

Suffix:

<n> irrelevant

<li> Limit line
Parameters:

<Margin> numeric value

*RST: 0
Default unit: dB

CALCulate<n>:LIMit<li>:UPPer:MODE <Mode>
Selects the vertical limit line scaling.

Suffix:
<n> Window
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<li> Limit line
Parameters:
<Mode> ABSolute

Limit line is defined by absolute physical values.
The unit is variable.

RELative

Limit line is defined by relative values related to the reference
level (dB).

*RST: ABSolute

CALCulate<n>:LIMit<li>:UPPer:OFFSet <Offset>
Defines an offset for a complete upper limit line.

Compared to shifting the limit line, an offset does not actually change the limit line defi-

nition points.

Suffix:

<n> irrelevant

<li> Limit line
Parameters:

<Offset> Numeric value.

*RST: 0
Default unit: dB

Manual operation: See "Y-Offset" on page 90

CALCulate<n>:LIMit<li>:UPPer:SHIFt <Distance>
Moves a complete upper limit line vertically.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Distance> Defines the distance that the limit line moves.

Manual operation: See "Shift y" on page 91

CALCulate<n>:LIMit<li>:UPPer:SPACing <InterpolType>

Selects linear or logarithmic interpolation for the calculation of an upper limit line from
one horizontal point to the next.

Suffix:
<n> Window
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<li> Limit line

Parameters:

<InterpolType> LINear | LOGarithmic
*RST: LIN

CALCulate<n>:LIMit<li>:UPPer:STATe <State>
Turns an upper limit line on and off.

Before you can use the command, you have to select a limit line with CALCulate<n>:
LIMit<1i>:NAME on page 226.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on

Manual operation: See "Visibility" on page 89

CALCulate<n>:LIMit<li>:UPPer:THReshold <Limit>
Defines an absolute limit for limit lines with a relative scale.

The R&S FSPN uses the threshold for the limit check, if the limit line violates the

threshold.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Limit> Numeric value.
The unit depends on CALCulate<n>:LIMit<l1i>:UNIT
on page 227.
*RST: -200

Default unit: dBm

Manual operation: See "Threshold" on page 91

MMEMory:COPY <FileName>, <FileName>

This command copies one or more files to another directory.
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Parameters:
<FileName> String containing the path and file name of the source file.
<FileName> String containing the path and name of the target file.

The path may be relative or absolute.

MMEMory:LOAD<n>:LIMit <FileName>

Loads the limit line from the selected file in . CSv format.

Suffix:

<n> irrelevant

Parameters:

<FileName> String containing the path and name of the cSVv import file.
Example: MMEM: LOAD:LIM 'C:\TEST.CSV'

MMEMory:STORe<n>:LIMit <FileName>, <LimitLineName>
Exports limit line data to an ASCII (CSV) file.

Suffix:

<n> irrelevant

Parameters:

<FileName> String containing the path and name of the target file.

<LimitLineName> Name of the limit line to be exported.

Example: MMEM: STOR:LIM 'C:\TEST', 'UpperLimitLine'
Stores the limit line named "UpperLimitLine" in the file
TEST.CSV.

Importing and Exporting 1/Q Data

MMEMOTY:LOAD: IQ:STATE. .. eeaaaaaaaeee e e e e eeeeeeeeeeeeeeeeeeaaeaetntnenan e aaeaeaeaeeeeaaaaaaeaeeeneeee 231
MMEMory:STORE<N>IQ:COMMENT......ccieeeeeeeeeeeeeeeeeeeeeeeeieieteeesee s e s e e e e e e e e e aaaeaeeeeeeeeeeees 232
MMEMOTY:STORESN>: QS TATC ettt et eeeetteeeee e ettt eee e e e ettt e s e e e eeeta e seesseataaeeeesesnnaaeeesenranns 232

MMEMory:LOAD:IQ:STATe 1, <FileName>
Restores 1/Q data from a file.

Setting parameters:
<FileName> string

String containing the path and name of the source file.

The file type is determined by the file extension. If no file exten-
sion is provided, the file type is assumed to be .ig.tar.

For .mat files, Matlab® v4 is assumed.
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Example: MMEM:LOAD:IQ:STAT 1, 'C:
\R S\Instr\user\data.ig.tar'
Loads 1Q data from the specified file.

Usage: Setting only

Manual operation: See "I/Q Import" on page 15

MMEMory:STORe<n>:1Q:COMMent <Comment>

Adds a comment to a file that contains I/Q data.

Suffix:

<n> irrelevant

Parameters:

<Comment> String containing the comment.

Example: MMEM:STOR:IQ:COMM 'Device test 1b'

Creates a description for the export file.
MMEM:STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iq.tar'

Stores 1/Q data and the comment to the specified file.

Manual operation: See "I/Q Export" on page 15

MMEMory:STORe<n>:1Q:STATe <1>, <FileName>
Writes the captured I/Q data to a file.

By default, the contents of the file are in 32-bit floating point format.

Suffix:

<n> 1..n

Parameters:

<1>

<FileName> String containing the path and name of the target file.
The file type is determined by the file extension. If no file exten-
sion is provided, the file type is assumed to be .iqg.tar.
For .mat files, Matlab® v4 is assumed.

Example: MMEM:STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iqg.tar'
Stores the captured 1/Q data to the specified file.

Usage: Asynchronous command

Manual operation: See "I/Q Export" on page 15
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Annex

A 1/Q data file format (ig-tar)

@)

@)

I/Q data is packed in a file with the extension .iqg.tar. An ig-tar file contains 1/Q
data in binary format together with meta information that describes the nature and the
source of data, e.g. the sample rate. The objective of the ig-tar file format is to sepa-
rate 1/Q data from the meta information while still having both inside one file. In addi-
tion, the file format allows you to include user-specific data and to preview the 1/Q data
in a web browser (not supported by all web browsers).

The ig-tar container packs several files into a single . tar archive file. Files in . tar
format can be unpacked using standard archive tools (see http://en.wikipedia.org/wiki/
Comparison_of file_archivers) available for most operating systems. The advantage
of . tar files is that the archived files inside the . tar file are not changed (not com-
pressed) and thus it is possible to read the I/Q data directly within the archive without
the need to unpack (untar) the . tar file first.

Sample ig-tar files

Some sample ig-tar files are provided in the C:\R _S\INSTR\USER/Demo/ direc-
tory on the R&S FSPN.

An application note on converting Rohde & Schwarz 1/Q data files is available from the
Rohde & Schwarz website:

1EF85: Converting R&S 1/Q data files

Contained files

An ig-tar file must contain the following files:

® 1/Q parameter XML file, e.g. xyz .xml
Contains meta information about the 1/Q data (e.g. sample rate). The filename can
be defined freely, but there must be only one single I/Q parameter XML file inside
an ig-tar file.

® |/Q data binary file, e.g. xyz.complex.float32
Contains the binary 1/Q data of all channels. There must be only one single 1/Q
data binary file inside an 1g-tar file.

Optionally, an ig-tar file can contain the following file:

® 1/Q preview XSLT file, e.9. open IgTar xml file in web browser.xslt
Contains a stylesheet to display the 1/Q parameter XML file and a preview of the
I/Q data in a web browser (not supported by all web browsers).
A sample stylesheet is available at http://www.rohde-schwarz.com/file/
open_IqTar_xml_file_in_web_browser.xslt.

e 1/Q parameter XML file specification...........cccccumiiiiiiiie e 234
o |/Q data binary file.....ccoou e 238
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I/Q parameter XML file specification

A.1 1/Q parameter XML file specification

The content of the 1/Q parameter XML file must comply with the XML schema
RsIqTar.xsd available at: http://www.rohde-schwarz.com/file/RslgTar.xsd.

In particular, the order of the XML elements must be respected, i.e. ig-tar uses an
"ordered XML schema". For your own implementation of the i g-tar file format make
sure to validate your XML file against the given schema.

The following example shows an 1/Q parameter XML file. The XML elements and attrib-
utes are explained in the following sections.

Sample 1/Q parameter XML file: xyz.xml

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl"
href="open IqTar xml file in web browser.xslt"?>
<RS_IQ TAR FileFormat fileFormatVersion="1"
xsi:noNamespaceSchemalocation="RsIgTar.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<Name>R&S FSPN</Name>
<Comment>Here is a comment</Comment>
<DateTime>2011-01-24T14:02:49</DateTime>
<Samples>68751</Samples>
<Clock unit="Hz">6.5e+006</Clock>
<Format>complex</Format>
<DataType>float32</DataType>
<ScalingFactor unit="V">1</ScalingFactor>
<NumberOfChannels>1</NumberOfChannels>
<DataFilename>xyz.complex.float32</DataFilename>
<UserData>
<UserDefinedElement>Example</UserDefinedElement>
</UserData>
<PreviewData>...</PreviewData>

</RS_IQ TAR FileFormat>

A.1.1 Minimum data elements

The following data elements are the minimum required for a valid ig-tar file. They
are always provided by an ig-tar file export from a Rohde & Schwarz product. If not
specified otherwise, it must be available in all ig-tar files used to import data to a
Rohde & Schwarz product.
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Element

Possible Values

Description

<RS_IQ TAR FileFormat>

The root element of the XML file. It must contain the attribute
fileFormatVersion that contains the number of the file format
definition.

<Name>

string

Optional: describes the device or application that created the file.

<Comment>

string

Optional: contains text that further describes the contents of the
file.

<DateTime>

yyyy-mm-ddThh:mm:ss

Contains the date and time of the creation of the file. Its type is
xs:dateTime (see RsIgTar.xsd).

<Samples>

integer

Contains the number of samples of the 1/Q data. For multi-chan-

nel signals all channels have the same number of samples. One

sample can be:

® A complex number represented as a pair of | and Q values

® A complex number represented as a pair of magnitude and
phase values

®  Areal number represented as a single real value

See also <Format> element.

<Clock>

double

Contains the clock frequency in Hz, i.e. the sample rate of the 1/Q
data. A signal generator typically outputs the 1/Q data at a rate
that equals the clock frequency. If the I/Q data was captured with
a signal analyzer, the signal analyzer used the clock frequency as
the sample rate. The attribute unit must be set to "Hz".

<Format>

complex | real | polar

Specifies how the binary data is saved in the I/Q data binary file
(see <DataFilename> element). Every sample must be in the
same format. The format can be one of the following:
® complex: Complex number in cartesian format, i.e. | and Q
values interleaved. | and Q are unitless
real: Real number (unitless)
polar: Complex number in polar format, i.e. magnitude
(unitless) and phase (rad) values interleaved. Requires
DataType = float32 or float64

<DataType>

int8 | int16 | int32 | float32 |
float64

Specifies the binary format used for samples in the 1/Q data
binary file (see <DataFilename> element and Section A.2, "I/Q
data binary file", on page 238). The following data types are
allowed:

® int8: 8 bit signed integer data

intl16: 16 bit signed integer data

int32: 32 bit signed integer data

float32: 32 bit floating point data (IEEE 754)

float64: 64 bit floating point data (IEEE 754)

<ScalingFactor>

double

Optional: describes how the binary data can be transformed into
values in the unit Volt. The binary I/Q data itself has no unit. To
get an 1/Q sample in the unit Volt the saved samples have to be
multiplied by the value of the <ScalingFactor>. For polar data
only the magnitude value has to be multiplied. For multi-channel
signals the <scalingFactor> must be applied to all channels.

The attribute unit must be set to "v".

The <ScalingFactor> must be > 0. If the <ScalingFactor>
element is not defined, a value of 1 V is assumed.
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I/Q parameter XML file specification

Element Possible Values Description

<NumberOfChannels> integer Optional: specifies the number of channels, e.g. of a MIMO sig-
nal, contained in the 1/Q data binary file. For multi-channels, the
I/Q samples of the channels are expected to be interleaved within
the 1/Q data file (see Section A.2, "I/Q data binary file",
on page 238). If the <NumberOfChannels> element is not
defined, one channel is assumed.

<DataFilename> Contains the filename of the I/Q data binary file that is part of the
ig-tar file.
It is recommended that the filename uses the following conven-
tion:
<xyz>.<Format>.<Channels>ch.<Type>
®  <xyz> = a valid Windows file name
® <Format> = complex, polar or real (see Format element)
®  <Channels> = Number of channels (see

NumberOfChannels element)
® <Type> = float32, float64, int8, int16, int32 or int64 (see
DataType element)

Examples:
®  xyz.complex.1ch.float32
®  xyz.polar.1ch.float64
® xyz.real.1ch.int16
®  xyz.complex.16c¢ch.int8

<UserData> xml Optional: contains user, application or device-specific XML data
which is not part of the i g-tar specification. This element can
be used to store additional information, e.g. the hardware configu-
ration. User data must be valid XML content.

<PreviewData> xml Optional: contains further XML elements that provide a preview of
the 1/Q data. The preview data is determined by the routine that
saves an ig-tar file (e.g. R&S FSPN). For the definition of this
element refer to the RsTgTar.xsd schema. Note that the pre-
view can be only displayed by current web browsers that have
JavaScript enabled and if the XSLT stylesheet
open IgTar xml file in web browser.xslt is available.

A.1.2 Example

The following example demonstrates the XML description inside the ig-tar file. Note
that this preview is not supported by all web browsers.

File Edit View Actions Toels Options Help
Yoe. @ s Q
New  Open Favarites Add  Exract Delete

JFoIders =2 j‘ | g-

28

Encrypt CheckOut

MName Type Modified Size  Ratio Packed Path
|| iFile.complex1ch.float32 FLOAT32 File 19.02.201517:24 10408  00% 10.752
| maxxml XML Document 19.02.201517:24 38541 00% 38912
_;'J] open_lqTar_xml_file_in_web_browser.xslt HSLT Styleshest 19.02.201517:24 121956 0% 122368

Open the xml file in a web browser. If the stylesheet
open IqTar xml file in web browser.xslt isin the same directory, the web
browser displays the xml file in a readable format.
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I/Q parameter XML file specification

Cternphmaxacml P~ ” 2 maxxml

max.xml (of .iq.tar file)

Description

Saved by WSE_1.10

Date & Time 2014-11-24 14:34:06
Sample rate 32 MHz

Number of samples | 3200300
Duration of signal | 100.009 ms

Data format complex, float32

Data filename File complex.1ch float32
Scaling factor 1V

1Q Analyzer

Power vs time

y-axis: 10 dB /div
x-axis: 10 ms /div

Spectrum

y-axis: 10 dB /div
x-axis: 5 MHz /div

IQ

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl" href="open IqTar xml file in web browser.xslt"?>
<RS_IQ TAR FileFormat fileFormatVersion="1" xsi:noNamespaceSchemaLocation=
"http://www.rohde-schwarz.com/file/RsIgTar.xsd" xmlns:xsi=
"http://www.w3.0rg/2001/XMLSchema-instance">

<Name>VSE 1.10a 29 Beta</Name>

<Comment></Comment>

<DateTime>2015-02-19T15:24:58</DateTime>

<Samples>1301</Samples>

<Clock unit="Hz">32000000</Clock>

<Format>complex</Format>

<DataType>float32</DataType>
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I/Q data binary file

<ScalingFactor unit="V">1</ScalingFactor>
<NumberOfChannels>1</NumberOfChannels>

<DataFilename>File.complex.lch.float32</DataFilename>

<UserData>
<RohdeSchwarz>
<DataImportExport MandatoryData>
<ChannelNames>
<ChannelName>IQ Analyzer</ChannelName>
</ChannelNames>
<CenterFrequency unit="Hz">0</CenterFrequency>
</DataImportExport_MandatoryData>
<DatalImportExport OptionalData>
<Key name="Chl NumberOfPostSamples">150</Key>
<Key name="Chl NumberOfPreSamples">150</Key>
</DataImportExport OptionalData>
</RohdeSchwarz>

</UserData>
</RS_IQ TAR FileFormat>

Example: ScalingFactor
Data stored as int16 and a desired full scale voltage of 1 V
ScalingFactor =1V /maximum int16 value = 1V /2% = 3.0517578125e-5 V

Scaling Factor Numerical value Numerical value x ScalingFac-
tor

Minimum (negative) int16 value -215=-32768 -1V

Maximum (positive) int16 value 215.1= 32767 0.999969482421875 V

A.2 1/Q data binary file

The 1/Q data is saved in binary format according to the format and data type specified
in the XML file (see <Format> element and <DataType> element). To allow reading
and writing of streamed 1/Q data, all data is interleaved, i.e. complex values are inter-
leaved pairs of | and Q values and multi-channel signals contain interleaved (complex)
samples for channel 0, channel 1, channel 2 etc. If the <NumberOfChannels> ele-
ment is not defined, one channel is presumed.

Example: Element order for real data (1 channel)

I[o1, // Real sample 0
I[11, // Real sample 1
I[21, // Real sample 2
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I/Q data binary file

Example: Element order for complex cartesian data (1 channel)

I[o1, oflor, // Real and imaginary part of complex sample 0
I[i1, olil, // Real and imaginary part of complex sample 1
I[21, QIl21, // Real and imaginary part of complex sample 2

Example: Element order for complex polar data (1 channel)

Mag([0], Phi[O], // Magnitude and phase part of complex sample 0
Mag([l], Phif[l], // Magnitude and phase part of complex sample 1
Mag([2], Phi[2], // Magnitude and phase part of complex sample 2

Example: Element order for complex cartesian data (3 channels)
Complex data: I[channel no][time index], Q[channel no][time index]

I[0]1([0], Q[O][0O1, // Channel 0, Complex sample 0
I[1]([0], Q[11[0], // Channel 1, Complex sample 0
I[21[0], Ql[2]1f[01, // Channel 2, Complex sample 0
I[0][1], QlO][1], // Channel 0, Complex sample 1
I[1i1[111, or11r11, // Channel 1, Complex sample 1
I[21111, Qlz21l11, // Channel 2, Complex sample 1
I[01[2], Ql01f[2]1, // Channel 0, Complex sample 2
Iriirz1, oriirzi, // Channel 1, Complex sample 2
I[2](2]1, Ql2]1[2], // Channel 2, Complex sample 2

Example: Element order for complex cartesian data (1 channel)

This example demonstrates how to store complex cartesian data in float32 format
using MATLAB®.

% Save vector of complex cartesian I/Q data, i.e. iqgigiqg...
N = 100

ig = randn(l,N)+1j*randn(1,N)

fid = fopen('xyz.complex.float32"','w');

for k=1:length (iq)

fwrite (fid, single(real(ig(k))), 'float32");
fwrite (fid, single (imag (ig(k))), 'float32"');
end
fclose (fid)

Example: PreviewData in XML

<PreviewData>
<ArrayOfChannel length="1">
<Channel>
<PowerVsTime>

<Min>
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I/Q data binary file

<ArrayOfFloat length="256">
<float>-134</float>
<float>-142</float>

<float>-140</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-70</float>
<float>-71</float>

<float>-69</float>
</ArrayOfFloat>
</Max>
</PowerVsTime>
<Spectrum>
<Min>
<ArrayOfFloat length="256">
<float>-133</float>
<float>-111</float>

<float>-111</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-67</float>
<float>-69</float>

<float>-70</float>
<float>-69</float>
</ArrayOfFloat>
</Max>
</Spectrum>
<IQ>
<Histogram width="64" height="64">0123456789...0</Histogram>
</I0>
</Channel>
</ArrayOfChannel>

</PreviewData>
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B Reference: format description for 1/Q data
files

This section describes how I/Q data is transferred to the memory during remote control
(see TRACe:I0Q:DATA: FORMat command).

For details on the format of the individual values, see Section D, "Formats for returned
values: ASCII format and binary format", on page 269.

COMPatible 1QBLock IQPair mode

I-Data[0]
512k Q-Datal0]
|-Data I-Data[1]

Q-Data[1]

I-Data[2]

X Q-Data[2]
512k |-Data
Q-Data
512k
|-Data
512k
Q-Data
X
X-(N*512K) @-Data
|-Data
X-(N*512k) I-Data[X-1]
Q-Data [G-Dafa[X-1[]

Figure B-1: I/Q data formats

Note: 512k corresponds to 524288 samples

For maximum performance, the formats "Compatible" or "IQPair" should be used. Fur-
thermore, for large amounts of data, the data should be in binary format to improve
performance.

In binary format, the number of |- and Q-data can be calculated as follows:

# af DaiaBytes

#aof I-Data = #ef O0—Data = 2

For the format "QBLock", the offset of Q-data in the output buffer can be calculated as
follows:
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# of DataBytes)

O — Data — Offset = + Lengthindi catorligits

with "LengthindicatorDigits" being the number of digits of the length indicator including
the #. In the example above (#41024...), this results in a value of 6 for "Lengthindica-
torDigits" and the offset for the Q-data results in 512 + 6 = 518.
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C Reference: supported I/Q file formats

Various file types are supported for I/Q data import and export. The most important
characteristics for each format are described here.

®

For best performance and to ensure comprehensive meta data is available, use the
ig.tar format. This is a widely used file format for Rohde & Schwarz products.

Table C-1: Characteristics of data file formats

File format

File extension

Comment

IQ.tar

.ig.tar

An I0.tar file contains I/Q data in binary format together with meta information that
describes the nature and the source of data, e.g. the sample rate. The objective of the

10. tar file format is to separate 1/Q data from the meta information while still having both
inside one file. In addition, the file format allows a preview of the 1/Q data in a web browser,
and inclusion of user-specific data.

Several streams of data can be provided in one file.

IQw

Ldlgw

A binary file format containing one channel of complex IQ data.

The file contains float32 data in a binary format (interleaved IQIQ or in blocks, 11QQQ). The
file does not contain any additional information as a header.

This format requires setting the sample rate and measurement time or record length manually.

Ccsv

.Csv

A file containing 1/Q data as comma-separated values (CSV). Additional metadata can be
included.

Simple CSV

(Import only)

Simple CSV contains I/Q data only, without any header or meta data. That is, the file contains
only (1,Q) data pairs, separated by commas. Several streams of data can be provided in one
file.

This format requires setting the sample rate and measurement time or record length manually.

Matlab® v4

.mat

A file containing 1/Q data in Matlab® file format v4. Channel-related information is stored in
matlab variables with names starting with 'Chx_'. "X’ represents the number of the channel
with a lower bound of 1, e.g. the variable Chl ChannelName contains the name of the first
channel. The corresponding data is contained in ChX Data. Optional user data can be saved
to variables named UserDataX, where X' starts at 0. The variable UserData Count con-
tains the number of UserData variables. For compatibility reasons user data needs to be
saved as a 2xN char array, where the first row contains the key of the user data and the sec-
ond row the actual value. Both rows must have the same column count and are therefore
right-padded with white spaces. Variables can be written to the * .mat files in arbitrary order.

Limitations:

In general, the file format is limited to a maximum of 2 GB. A maximum of 100000000 values
can be stored in a single variable, e.g. 50000000 complex data samples.

Matlab® v7.3

.mat

A file containing I/Q data in Matlab® file format v7.3.

Simple Matlab®

.mat

(Import only)

Simple Matlab® format contains 1/Q data only, without any meta data. That is, the file contains
only variables (double, double) for the corresponding channel data.

This format requires setting the sample rate and measurement time or record length manually.

User Manual 1179.4540.02 — 06

243




R&S®FSPN Reference: supported 1/Q file formats

I/Q data file format (ig-tar)

quency data for-
mat

File format File extension | Comment
AMMOS inter- .aid Format used to transmit real or complex baseband signals. The IF signal is sent along with
mediate fre- information that characterizes the datastream and datastream source.

All datastreams have a frame-based structure, consisting of a global frame header coupled
with a data-type specific frame body (i.e. the frame payload).

wv

LWy (Import only)

Proprietary file format used by Rohde & Schwarz signal generators to store waveform data. A
waveform file contains a header and raw I/Q samples.

C.1

aQ)
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o |/Q data file format (IG-tar)........ccueeeii i 244
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I/Q data file format (ig-tar)

I/Q data is packed in a file with the extension .iqg.tar. An ig-tar file contains 1/Q
data in binary format together with meta information that describes the nature and the
source of data, e.g. the sample rate. The objective of the ig-tar file format is to sepa-
rate 1/Q data from the meta information while still having both inside one file. In addi-
tion, the file format allows you to include user-specific data and to preview the 1/Q data
in a web browser (not supported by all web browsers).

The ig-tar container packs several files into a single . tar archive file. Files in . tar
format can be unpacked using standard archive tools (see http://en.wikipedia.org/wiki/
Comparison_of file_archivers) available for most operating systems. The advantage
of . tar files is that the archived files inside the . tar file are not changed (not com-
pressed) and thus it is possible to read the I/Q data directly within the archive without
the need to unpack (untar) the . tar file first.

Sample ig-tar files

Some sample ig-tar files are provided in the C:\R _S\INSTR\USER/Demo/ direc-
tory on the R&S FSPN.

An application note on converting Rohde & Schwarz 1/Q data files is available from the
Rohde & Schwarz website:

1EF85: Converting R&S 1/Q data files

Contained files

An ig-tar file must contain the following files:
® |/Q parameter XML file, e.g. xyz.xml
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c.11

I/Q data file format (ig-tar)

Contains meta information about the 1/Q data (e.g. sample rate). The filename can
be defined freely, but there must be only one single 1/Q parameter XML file inside
an ig-tar file.

® |/Q data binary file, e.g. xyz.complex.float32
Contains the binary 1/Q data of all channels. There must be only one single I/Q
data binary file inside an ig-tar file.

Optionally, an ig-tar file can contain the following file:

® 1/Q preview XSLT file, e.g. open IqTar xml file in web browser.xslt
Contains a stylesheet to display the I/Q parameter XML file and a preview of the
I/Q data in a web browser (not supported by all web browsers).
A sample stylesheet is available at http://www.rohde-schwarz.com/file/
open_lqgTar_xml_file_in_web_browser.xslt.

I/Q parameter XML file specification............cocooiciiiiiiiciiiei e, 245
1/Q data bINAry file........eeeeeeiee e 249

I/Q parameter XML file specification

The content of the 1/Q parameter XML file must comply with the XML schema
RsIqTar.xsd available at: http://www.rohde-schwarz.com/file/RslgTar.xsd.

In particular, the order of the XML elements must be respected, i.e. ig-tar uses an
"ordered XML schema". For your own implementation of the ig-tar file format make
sure to validate your XML file against the given schema.

The following example shows an 1/Q parameter XML file. The XML elements and attrib-
utes are explained in the following sections.

Sample 1/Q parameter XML file: xyz.xml

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl"
href="open IqTar xml file in web browser.xslt"?>
<RS_TIQ TAR FileFormat fileFormatVersion="1"
xsi:noNamespaceSchemaLocation="RsIqTar.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<Name>R&S FSPN</Name>
<Comment>Here is a comment</Comment>
<DateTime>2011-01-24T14:02:49</DateTime>
<Samples>68751</Samples>
<Clock unit="Hz">6.5e+006</Clock>
<Format>complex</Format>
<DataType>float32</DataType>
<ScalingFactor unit="V">1</ScalingFactor>
<NumberOfChannels>1</NumberOfChannels>
<DataFilename>xyz.complex.float32</DataFilename>
<UserData>

<UserDefinedElement>Example</UserDefinedElement>
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</UserData>

I/Q data file format (ig-tar)

<PreviewData>...</PreviewData>

</RS_IQ TAR_FileFormat>

Minimum data elements

The following data elements are the minimum required for a valid ig-tar file. They
are always provided by an ig-tar file export from a Rohde & Schwarz product. If not
specified otherwise, it must be available in all ig-tar files used to import data to a

Rohde & Schwarz product.

Element

Possible Values

Description

<RS IQ TAR FileFormat> |-

The root element of the XML file. It must contain the attribute
fileFormatVersion that contains the number of the file format
definition.

<Name>

string

Optional: describes the device or application that created the file.

<Comment>

string

Optional: contains text that further describes the contents of the
file.

<DateTime>

yyyy-mm-ddThh:mm:ss

Contains the date and time of the creation of the file. Its type is
xs:dateTime (see RsIgTar.xsd).

<Samples>

integer

Contains the number of samples of the 1/Q data. For multi-chan-

nel signals all channels have the same number of samples. One

sample can be:

® A complex number represented as a pair of | and Q values

® A complex number represented as a pair of magnitude and
phase values

®  Areal number represented as a single real value

See also <Format> element.

<Clock>

double

Contains the clock frequency in Hz, i.e. the sample rate of the 1/Q
data. A signal generator typically outputs the 1/Q data at a rate
that equals the clock frequency. If the I/Q data was captured with
a signal analyzer, the signal analyzer used the clock frequency as
the sample rate. The attribute unit must be set to "Hz".

<Format>

complex | real | polar

Specifies how the binary data is saved in the I/Q data binary file
(see <DataFilename> element). Every sample must be in the
same format. The format can be one of the following:
® complex: Complex number in cartesian format, i.e. | and Q
values interleaved. | and Q are unitless
real: Real number (unitless)
polar: Complex number in polar format, i.e. magnitude
(unitless) and phase (rad) values interleaved. Requires
DataType = float32 or float64

<DataType>

int8 | int16 | int32 | float32 |
float64

Specifies the binary format used for samples in the 1/Q data
binary file (see <DataFilename> element and Section A.2, "l/Q
data binary file", on page 238). The following data types are
allowed:

® int8: 8 bit signed integer data

int16: 16 bit signed integer data

int32: 32 bit signed integer data

float32: 32 bit floating point data (IEEE 754)

float64: 64 bit floating point data (IEEE 754)
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Element Possible Values Description

<ScalingFactor> double Optional: describes how the binary data can be transformed into
values in the unit Volt. The binary 1/Q data itself has no unit. To
get an 1/Q sample in the unit Volt the saved samples have to be
multiplied by the value of the <ScalingFactor>. For polar data
only the magnitude value has to be multiplied. For multi-channel
signals the <scalingFactor> must be applied to all channels.

The attribute unit must be set to "v".

The <ScalingFactor> must be > 0. If the <ScalingFactor>
element is not defined, a value of 1V is assumed.

<NumberOfChannels> integer Optional: specifies the number of channels, e.g. of a MIMO sig-
nal, contained in the 1/Q data binary file. For multi-channels, the
1/Q samples of the channels are expected to be interleaved within
the 1/Q data file (see Section A.2, "I/Q data binary file",

on page 238). If the <NumberOfChannels> element is not
defined, one channel is assumed.

<DataFilename> Contains the filename of the 1/Q data binary file that is part of the
ig-tar file.

It is recommended that the filename uses the following conven-

tion:

<xyz>.<Format>.<Channels>ch.<Type>

®  <xyz> = a valid Windows file name

® <Format> = complex, polar or real (see Format element)

®  <Channels> = Number of channels (see
NumberOfChannels element)

® <Type> = float32, float64, int8, int16, int32 or int64 (see
DataType element)

Examples:

®  xyz.complex.ich.float32
® xyz.polar.1ch.float64

® xyz.real.1ch.int16

®  xyz.complex.16c¢ch.int8

<UserData> xml Optional: contains user, application or device-specific XML data
which is not part of the i g-tar specification. This element can
be used to store additional information, e.g. the hardware configu-
ration. User data must be valid XML content.

<PreviewData> xml Optional: contains further XML elements that provide a preview of
the 1/Q data. The preview data is determined by the routine that
saves an ig-tar file (e.9. R&S FSPN). For the definition of this
element refer to the RsTIgTar.xsd schema. Note that the pre-
view can be only displayed by current web browsers that have
JavaScript enabled and if the XSLT stylesheet

open IgTar xml file in web browser.xslt is available.

C.1.1.2 Example

The following example demonstrates the XML description inside the ig-tar file. Note
that this preview is not supported by all web browsers.
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:! PowerArchiver 2012 meession_

Open the xml file in a web browser. If the stylesheet

File Edit View Actions Toels Options Help
@ \ f
sl 2 @ - @ w W
New  Open Favarites Add  Extract Delete Encrypt CheckOut
JFoIders v j' | _!I'
Mame Type Modified Size  Ratio Packed Path
| iFile.complex1ch.float32 FLOAT32 File 19.02.201517:24 10408  00% 10.752
| maxxml XML Document 19.02.201517:24 38541 00% 384912
_;'J] open_lqTar_xml_file_in_web_browser.xslt HSLT Styleshest 19.02.201517:24 121956 0% 122368

open IqTar xml file in web browser.xslt isin the same directory, the web

browser displays the xml file in a readable format.

Chternphmax.ml

Po~-c ” = maxaxml

max.xml (of .iq.tar file)

Description

Saved by WSE 1.10

Date & Time 2014-11-24 14:34:06
Sample rate 32 MHz

Number of samples | 3200300

Duration of signal | 100.009 ms

Data format complex, float32

Data filename

File.complex.1ch float32
1V

Scaling factor

1Q Analyzer

Power vs time

y-axis: 10 dB /div
x-axis: 10 ms /div

Spectrum

y-axis: 10 dB /div
x-axis: 5 MHz /div

rQ
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<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl" href="open IqTar xml file in web_browser.xslt"?>
<RS_IQ TAR FileFormat fileFormatVersion="1" xsi:noNamespaceSchemaLocation=
"http://www.rohde-schwarz.com/file/RsIgTar.xsd" xmlns:xsi=
"http://www.w3.0rg/2001/XMLSchema-instance">

<Name>VSE 1.10a 29 Beta</Name>

<Comment></Comment>

<DateTime>2015-02-19T15:24:58</DateTime>

<Samples>1301</Samples>

<Clock unit="Hz">32000000</Clock>

<Format>complex</Format>

<DataType>float32</DataType>

<ScalingFactor unit="V">1</ScalingFactor>

<NumberOfChannels>1</NumberOfChannels>

<DataFilename>File.complex.lch.float32</DataFilename>

<UserData>
<RohdeSchwarz>
<DataImportExport MandatoryData>
<ChannelNames>
<ChannelName>IQ Analyzer</ChannelName>
</ChannelNames>
<CenterFrequency unit="Hz">0</CenterFrequency>
</DataImportExport_MandatoryData>
<DatalImportExport OptionalData>
<Key name="Chl NumberOfPostSamples">150</Key>
<Key name="Chl NumberOfPreSamples">150</Key>
</DataImportExport OptionalData>
</RohdeSchwarz>

</UserData>
</RS_IQ TAR FileFormat>

Example: ScalingFactor
Data stored as int16 and a desired full scale voltage of 1 V
ScalingFactor =1V /maximum int16 value = 1V /2% = 3.0517578125e-5 V

Scaling Factor Numerical value Numerical value x ScalingFac-
tor

Minimum (negative) int16 value -215=-32768 -1V

Maximum (positive) int16 value 215.1= 32767 0.999969482421875 V

C.1.2 1/Q data binary file

The 1/Q data is saved in binary format according to the format and data type specified
in the XML file (see <Format> element and <DataType> element). To allow reading
and writing of streamed 1/Q data, all data is interleaved, i.e. complex values are inter-
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leaved pairs of | and Q values and multi-channel signals contain interleaved (complex)
samples for channel 0, channel 1, channel 2 etc. If the <NumberOfChannels> ele-
ment is not defined, one channel is presumed.

Example: Element order for real data (1 channel)

I[07], // Real sample 0
I[1l], // Real sample 1
I[z1, // Real sample 2

Example: Element order for complex cartesian data (1 channel)

I[0], Qlol, // Real and imaginary part of complex sample 0
I[i1, oflir, // Real and imaginary part of complex sample 1
Irz1, olzi, // Real and imaginary part of complex sample 2

Example: Element order for complex polar data (1 channel)

Mag[0], Phi[O], // Magnitude and phase part of complex sample 0
Mag([l], Phif[l], // Magnitude and phase part of complex sample 1
Mag([2], Phi[2], // Magnitude and phase part of complex sample 2

Example: Element order for complex cartesian data (3 channels)
Complex data: I[channel no][time index], Q[channel no][time index]

I[o11oj, oQroifor, // Channel 0, Complex sample 0
I[11101, Qriiroi, // Channel 1, Complex sample 0
I[21[01, Q[2]11[07, // Channel 2, Complex sample 0
I[o1ri1, oroirii, // Channel 0, Complex sample 1
T[11[1], Qr11[1], // Channel 1, Complex sample 1
I[21[11]1, Ql2]1I[11, // Channel 2, Complex sample 1
I[01[2]1, Ql[01[2], // Channel 0, Complex sample 2
I[11[2], Ql11[2]1, // Channel 1, Complex sample 2
I[21121, Qolzilrzi, // Channel 2, Complex sample 2

Example: Element order for complex cartesian data (1 channel)

This example demonstrates how to store complex cartesian data in float32 format
using MATLAB®.

o

% Save vector of complex cartesian I/Q data, i.e. igigiqg...
N = 100

ig = randn(1l,N)+1j*randn(1,N)

fid = fopen('xyz.complex.float32','w');

for k=1l:length(iq)
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fwrite (fid, single (real (ig(k))), 'float32"');
fwrite (fid, single (imag(ig(k))), 'float32");
end

fclose (fid)

Example: PreviewData in XML

<PreviewData>
<ArrayOfChannel length="1">
<Channel>
<PowerVsTime>
<Min>
<ArrayOfFloat length="256">

<float>-134</float>
<float>-142</float>

<float>-140</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-70</float>
<float>-71</float>

<float>-69</float>
</ArrayOfFloat>
</Max>
</PowerVsTime>
<Spectrum>
<Min>
<ArrayOfFloat length="256">
<float>-133</float>
<float>-111</float>

<float>-111</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-67</float>
<float>-69</float>

<float>-70</float>
<float>-69</float>
</ArrayOfFloat>
</Max>
</Spectrum>
<IQ>
<Histogram width="64" height="64">0123456789...0</Histogram>
</I0>
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</Channel>
</ArrayOfChannel>

</PreviewData>

C.2 CSV file format

CSYV files contain 1/Q data as comma-separated values. Additional metadata can be

saved.

e Mandatory data elements.........coooo i ————- 252
o Optional data elemMENTS.............uuiiiiiiiiiee e 252
@ EXAMIPIE. it a e e e e e e e et e —————— 253
0  SIMPIe CSV fOrmMat.....eccee e e e e e 254

C.2.1 Mandatory data elements

C.2.2 Optional data elements

Parameter Name

Possible Values

Name String

Comment String

DateTime Year-Month-DayTHour:Min:Sec
Format complex

DataType float32

NumberOfChannels Integer

Ch<n>_ChannelName String

Ch<n>_Samples Integer

Ch<n>_Clock[Hz] double
Ch<n>_CenterFrequency[Hz] Double

1Q Data Header

<Channel Name>_|; <Channel Name>_Q

(IQ data value)

Double ; Double
(1Q data 1/Q pairs)

Parameter name

Possible Values

Ch<n>_AttenuElecState ON | OFF
Ch<n>_AttenuElecValue[dB] Integer
Ch<n>_AttenuMech[dB] Integer
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Parameter name

Possible Values

Ch<n>_CalibrationState ON | OFF
Ch<n>_DeviceHwInfo String
Ch<n>_Deviceld String
Ch<n>_DeviceOptions String
Ch<n>_DeviceVersions String

Ch<n>_FilterSettings

FLAT | GAUSS | OFF

Ch<n>_HighPassFilterState ON | OFF
Ch<n>_Impedance[Ohm] 50|75
Ch<n>_InputCoupling AC | DC
Ch<n>_InputPath RF
Ch<n>_MeasBandwidth[Hz] double
Ch<n>_NumberOfPostSamples Integer
Ch<n>_NumberOfPreSamples Integer
Ch<n>_PreampGain[dB] Integer
Ch<n>_PreampState ON | OFF
Ch<n>_ReflLevelOffset[dB] Double
Ch<n>_ReflLevel[dBm] Double
Ch<n>_RefOscillatorlnput OFF | ON
Ch<n>_RefOscillatorFreq[Hz] Double

Ch<n>_TrgSource

Extern <1 ..4> | I/Q Power | IF Power | RF Power |
Power Sensor | Time

Ch<n>_TrgLevel[dB] Double
Ch<n>_TrgHysteresis[dB] Double
Ch<n>_TrgTpis[s] Double
Ch<n>_TrgOffset[s] Double

Ch<n>_TrgSlope

Rising | Falling | Rising/Falling

Ch<n>_TrgHoldoff[s] Double
Ch<n>_TrgDropOut][s] Double
Ch<n>_YigPreSelectorState ON | OFF

Example

DataImportExport_ MandatoryData;

Name; ExampleFile

Comment; Example Comment
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DateTime;2015-02-19T15:26:33
Format;complex

DataType; float32

NumberOfChannels; 1

Chl ChannelName;Example Channel

Chl Samples;10

Chl Clock[Hz];3,2000000E+007

Chl CenterFrequency[Hz];100,0000000E+007
DataImportExport EndHeaderSection;
Example Channel I;Example Channel Q
-5,9390777E-006;-3,4644620E-006
9,8984629E-007;-8,4631858E-005
-5,9885701E-005;4,1078620E-005
2,0786772E-005;7,8692778E-005
-4,9492314E-006;-1,5095156E-004
1,6332464E-005;1,8312156E-005
-5,4936470E-005;4,5532928E-005
-4,8997390E-005;9,7004937E-005
-1,1383232E-005;4,5532928E-005
-8,2157239E-005;3,2170003E-005

C.2.4 Simple CSV format

The simple . csv format contains 1/Q data only, without any header or meta data. That
is, the file contains only (I,Q) data pairs, separated by commas. Several streams of
data can be provided in one file, one after the other.

Example:

7.0663854e-003,1.7059683e-005,
7.0817876e-003,7.5836733e-006,
7.0711789e-003,-1.2189972e-005,

C.3 IQW file format

IQW is a binary file format containing one channel of complex IQ data.

Format description details:

e |QDataFormat: Complex

® |QDataType: Float32

® Byte order: Intel

e Data order: IQIQIQ (I/Q paired or interleaved) or 1IQQQ (I/Q blocks, default)

Mandatory Data Elements
Only the binary 1/Q data.
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Optional Data Elements

None.

C.4 Matlab®v. 4/ v. 7.3 file format

In Matlab® files, channel-related information is stored in Matlab® variables with names
starting with 'Chx_". 'X' represents the number of the channel with a lower bound of 1,
e.g. the variable Ch1l ChannelName contains the name of the first channel. The corre-
sponding data is contained in ChX Data.

Optional user data can be saved to variables named UserDataX, where 'X' starts at 0.
The variable UserData Count contains the number of UserData variables. For com-
patibility reasons user data needs to be saved as a 2xN char array, where the first row

contains the key of the user data and the second row the actual value. Both rows must
have the same column count and are therefore right-padded with white spaces.

Variables can be written to the * .mat files in arbitrary order.

The Matlab® v7.3. file format requires the Matlab® Compiler Runtime (MCR) to be
installed on the system and registered in the PATH environment variable.

e Mandatory data elemeENtS........cceeiiiieiiii i —————— 255
o Optional data elemMENTS.............uuiiiiiiiii e 256
L I b = T ] o] 1= Y 258
e Simple matlab® format............ooooiriii e ———- 258

C.4.1 Mandatory data elements

Variable name Class Format / possible values
Name char

Comment char

DateTime char Year-Month-DayTHour:Min:Sec
Format char complex

DataType char float32
NumberOfChannels Double

Ch<n>_ChannelName char

Ch<n>_Samples double

Ch<n>_Clock_Hz double

Ch<n>_CFrequency_Hz Double
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Variable name Class Format / possible values
Ch<n>_Data Double, Double 1,Q
UserData_Count Double (Number of optional user data variables)

C.4.2 Optional data elements

Optional user data can be saved to variables named UserDataX, where 'X' starts at 0.
The variable UserData Count contains the number of UserData variables. For com-
patibility reasons user data needs to be saved as a 2xN char array, where the first row

contains the key of the user data and the second row the actual value. Both rows must
have the same column count and are therefore right-padded with white spaces.

Variable name

Class

Format

UserData<n>

char

Optional Data Parameter name, Value

Table C-2: Optional parameter names to be defined in UserData<n> variables

Parameter name

Possible Values

Ch<n>_AttenuElecState ON | OFF
Ch<n>_AttenuElecValue_dB Integer
Ch<n>_AttenuMech_dB Integer
Ch<n>_CalibrationState ON | OFF
Ch<n>_DeviceHwInfo String
Ch<n>_Deviceld String
Ch<n>_DeviceOptions String
Ch<n>_DeviceVersions String

Ch<n>_FilterSettings

FLAT | GAUSS | OFF

Ch<n>_HighPassFilterState ON | OFF
Ch<n>_Impedance_Ohm 50|75
Ch<n>_InputCoupling AC|DC
Ch<n>_InputPath RF
Ch<n>_MeasBandwidth_Hz double
Ch<n>_NumberOfPostSamples Integer
Ch<n>_NumberOfPreSamples Integer
Ch<n>_PreampGain_dB Integer
Ch<n>_PreampState ON | OFF
Ch<n>_ReflLevelOffset_dB Double
Ch<n>_ReflLevel_dBm Double
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Parameter name Possible Values

Ch<n>_RefOscillatorinput OFF | ON

Ch<n>_RefOscillatorFreq_Hz Double

Ch<n>_TrgSource Extern <1 ..4> | 1/Q Power | IF Power | RF Power |

Power Sensor | Time

Ch<n>_TrgLevel_dB Double
Ch<n>_TrgHysteresis_dB Double

Ch<n>_TrgTpis_s Double

Ch<n>_TrgOffset_s Double

Ch<n>_TrgSlope Rising | Falling | Rising/Falling
Ch<n>_TrgHoldoff_s Double
Ch<n>_TrgDropOut_s Double
Ch<n>_YigPreSelectorState ON | OFF

User Manual 1179.4540.02 — 06 257



R&S®FSPN Reference: supported 1/Q file formats

AID format

C.4.3 Example

Workspace

E @ =§ EE) Stack:| Baze @ Select data to plot -

MName Value Size Min Max Class Range

H Chl_CFrequency_Hz 4.0000e+09 1l 4.0000... 4.0000... deuble 0

o Chl_ChannelMame 13 Analyzer' Ll char

H Chl_Clock_Hz 32000000 1xl 32000.. 32000.. double 0

-H Chl_Data 213012 double> 13012 -2128.. 26082.. double 4.7364e-04

H Chl_Samples 1301 1xl 1301 1301 double 0

ﬂ Comment " 10 char

= DataType ‘float32' 17 char

0| DateTime '2015-02-19T15:25:58" 1:19 char

o] Format ‘complex’ 17 char

o Mame WSE_1.10a 29 Beta' 17 char

~H MumberGfChannels 1 1 1 1 double 0

o] UserData0 =219 char= 219 char

o] UserDatal <2%23 char> 223 char

o] UserDatald =217 char> 27 char

oe| UserDatall <23 char> 23 char

o] UserDatal2 =2¢20 char> 220 char

o] UserDatal3 <2323 char> 223 char

o] UserDatald <2%22 char= 2x22 char

a0 UserDatals <2418 char= 218 char

o] UserDatal6 <2¢15 char=> 2x15 char

oe] UserDatal7 <2%22 char= 222 char

o] UserDatald <217 char= 2617 char

o] UserDatal® <2422 char= 222 char

o] UserData2 <2618 char> 218 char

o] UserDataz0 =213 char> 2413 char

| UserDatazl <2x23 char> 223 char

o] UserData3 =2¢20 char> 220 char

ﬂ UserDtatad <2744 char> 2x744 char

o] UserDatas <2xd4 char= 244 char

ﬂ UserDtatal <2192 char> 2192 char

o] UserData? <2418 char= 218 char

o UserDatal <2%23 char= 2x23 char

o] UserDatad <2%18 char=> 2x18 char

H UzerData_Count 22 Ll 22 22 double 0

C.4.4 Simple matlab® format

As of R&S FSPN software version 1.50, a simple .mat format is supported. This for-
mat contains I/Q data only, without any meta data. That is, the file contains only vari-
ables (double, double) for the corresponding channel data.

When you load a simple Matlab® file, you must define the used sample rate (and
optionally analysis bandwidth) manually.

C.5 AID format

AID is a format used to transmit real or complex baseband signals. The IF signal is
sent along with information that characterizes the datastream and datastream source.
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All datastreams have a frame based structure using the same format, consisting of a

global Frame header coupled with a data-type specific Frame body (i.e. the frame pay-
load).

The header and the body of the frame consist of a number of 32-bit words. The Frame
header has a predefined structure and size. The size and structure of the Frame body
depends on the payload type. This is an important factor in the choice of the frame

size.
Datastream Frame Length = Frame Length [32-bitwords]
Frame header Frame body
Length =6 [32-bit words] Data header Data body
1 Magic Word
2 Frame Length Length = Lengthdepends on datastream type
3 Frame Count Data Header Length
4 Frame Type [22-bit words]
& Data Header Length
& Reserved

Figure C-1: Generic Datastream Frame structure

Global Frame header

The Frame header contains information used for frame synchronization, frame
sequencing, payload identification and frame sizing. It consist of six 32-bit words as
depicted in the following figure and is defined in

rs_gx40x_global frame header if defs.h

Table C-3: Global Frame header (structure name: typFRH_FRAMEHEADER)

Word Member name Description

position | yomper type

in frame P

1 uintMagicWord Magic Word - 32-bit word, always identical (0xFB746572), defines
ptypUINT the start of the Frame header and is used for frame synchroniza-

tion. The Magic Word and the Frame Length are used to identify
the beginning of each frame.

2 uintFrameLength Frame Length - gives the length of the frame including both Frame
ptypUINT header and Frame body. The length is expressed in 32-bit words.
The minimum length is six in case the Frame body is empty and the
maximum length is limited to the value:
® kFRH FRAME LENGTH MAX = 0x100000 (1048576 = 220)
in case of normal frames
® kFRH FRAME LENGTH MAX EX = 0x400000 (64*
1048576 = 2%)in case of extended frames (an extended
frame is marked by Bit#0 of the Reserved word of the frame
header). Only some datastream types allow the extended
frame size, see the definitions in the
rs gx40x global frame types if defs.h.

The next Magic Word which denotes the next frame in this data
stream will occur uintFrameLength [32-bit words] after the Magic
Word in this frame.

3 uintFrameCount Frame Count - sequence counter modulo 232, Determines the posi-
ptypUINT tion of this frame_in the datastream and is used for sequencing and
lost frame detection.
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Word Member name Description
_posmon Member type
in frame
4 uintFrameType Frame Type - identifies the data type contained in this frame and
ptypUINT gives the specific structure of the frame payload. The complete list

of frame types (i.e. datastream types) can be found in the following
header file: rs gx40x global frame types if defs.h

5 uintDataHeaderLength | Data Header Length - gives the length of the data header posi-
ptypUINT tioned at the beginning of the Frame body. The length is expressed
in 32-bit words (0 means no data header). This information can be
used by the software to recognize the version of the datastream for-
mat and thus its compatibility to read and correctly interpret the
datastream. It enables forward-compatibility with future datastream
versions. This value will not vary for a continuous data stream.

6 uintReserved ® Bits #31 to #1 - Reserved (not yet used, must be 0)
ptypUINT ®  Bit #0 - Marks the frame with extended size (up to
kFRH_FRAME_LENGTH_MAX_EX 32-bit words).

The Data Header Length information is very important for the correct addressing of the

@ data samples. This information gives the exact position in the frame where the Data
body begins independent of the version of the data header (different versions consist
of different number of parameters). From the frame beginning (indicated by the Magic
Word), the first six 32-bit words represent the Frame header and the next Data Header
Length 32-bit words represent the data header. After 6+uintDataHeaderLength 32-
bit words starts the Data body, i.e. the first data sample.

Frame body

The Frame body contains the payload of the frame and its structure depends on the
datastream type, as defined by the Frame Type element in the Frame header.

The Frame body is structured into a data header followed by the Data body. The data
header contains datastream specific information of the payload.

@ Bit numbering
Throughout this format description it is assumed that bit #0 is the bit of least numeric
significance.

C.5.1 Data body

The IF Data format is valid for the following datastream types:
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Table C-4: IF Datastream types

Datastream type ID Description Sample data type
ekFRH_DATASTREAM__IFDATA _ Complex IF Data samples, 32-bit real-part typlFD_SAMPLE_
32RE_32IM_FIX and 32-bit imaginary-part, fixed point 32RE_32IM_FIX
ekFRH_DATASTREAM__IFDATA

_32RE_32IM_FIX_RESCALED

ekFRH_DATASTREAM__IFDATA _ Complex IF Data samples, 16-bit real-part typlFD_SAMPLE_
16RE_16IM_FIX and 16-bit imaginary-part, fixed point 16RE_16IM_FIX
ekFRH_DATASTREAM__IFDATA _ Real IF Data samples, 16-bit real-part, two | typIlFD_SAMPLE_
16RE_16RE_FIX samples in each 32-bit word, fixed point 16RE_16RE_FIX
ekFRH_DATASTREAM__IFDATA _ Complex IF Data samples, 32-bit real-part typIFD_SAMPLE_
32RE_32IM_FLOAT_RESCALED und 32-bit imaginary-part, floating point 32RE_32IM_FLOAT

For the datastream types defined in Table C-4, the same frame body structure is used,
the only difference is the carried sample data type.

IF Data Frame Structure

The structure of the IF Datastream is defined in the
rs _gx40x_global ifdata header if defs.h header file.

The Data Frame consists of the global frame header of type typFRH FRAMEHEADER,
as described in "Global Frame header" on page 259, followed by the datastream-spe-
cific Frame body.

The corresponding "Frame Type" value from the frame header for this datastream type
can be found in the global frame types header file:
rs gx40x global frame types if defs.h.

The frame body consists of: the data header which describes the datastream payload
and the data body which contains the actual datastream payload.

Frame header | Frame body

Length=6 M ”
[32-bit words] Data header Data body
Magic Word Length- Datablack™ | Datablock? [------sseeseeeese: Datablock [ e ereerenns Datablockn
Frame Length Data HeaderLength
Frame Count [32-bit words] ) . S n= Datablock
Frame Type Count
Data Header Length  Datablock Count Datablock header Data
Reserved Datablock Length

Datastream Status Length=1 Length=
[32-bit words] Datablock Length
Datablock Status [32-bit words]

Figure C-2: IF Data frame format

IF data header

The data header describes the datastream payload (such as number of data samples
contained in this frame), and contains common properties of the data samples.

The basic data header contains several fields that are always sent.

The extended data header contains extra information fields sent after the fields of the
basic structure.
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AID format

The length of the data header, as specified by the uintDataHeaderLength parame-
ter from the frame header. This parameter provides information about which data
header type is used - i.e. the basic header or the extended header.

The IF data header structure, of type typIFD IFDATAHEADER, is described in the fol-
lowing table (data header length = 14 [32-bit words]).

Table C-5: IF DATA header (typlFD_IFDATAHEADER)

Word Member name Description

Posmon Member type

in frame

7 uintDatablockCount Datablock Count - represents the
ptypUINT number of IF signal data blocks in

the IF data frame.

8 uintDatablockLength Datablock Length - The number

ptypUINT 32-bit words in each IF signal data

block excluding the data block
header (has to be of the form 2N
with N=2). This may not be the
same as the number of IF signal
data samples, as the size of a sam-
ple may be 16, 32 or 64 bits.

9 bigtimeTimeStamp 64-bit Timestamp [us] - Absolute
10 ptypBIGTIME tlme.of the flrst IF signal data sam-
ple, in the first data block of IF sig-
nal data in this frame.

1 uintStatusword Status Word - extra information
ptypUINT that help the receiver react by
parameter changes.

® Bit #31 - Reserved

® Bit #30 - dBFS flag

— 1 indicates that all sam-
ples in this frame are con-
sidered to be dBFS (dB
full scale).

— 0O indicates that the values
Antenna Voltage Refer-
ence and Reciprocal gain
correction (see the Status
Word description of the
datablock header) can be
used to calculate the cor-
responding level for each
sample.

® Bits #29 to #8 - Reserved (not
yet used, must be 0)

® Bits #7 to #0 - User flags for
special signaling between IF

Data processing components.

12 uintSignalSourcelD Signal Source Identifier or
ptypUINT antenna identifier (value 0xO0 if not
used)
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Word Member name Description
POSItIOh Member type
in frame
13 uintSignalSourceState Current Signal Source State
ptypUINT (value 0x0 if not used)

®  gives the Configuration Set
Identifier of the Task Data Set
(in GX400) currently being
applied by the IF signal source
OR

® the current Scan Step Number
in the case of scan operation
In the case of memory scan-
ning, the scan step number
starts at 0 for the scan channel
(memory location) configured
with the lowest frequency, and
increments (+1) for every
channel configured for scan-
ning in the memory scan list.
In the case of frequency scan-
ning, the scan step number
starts at 0 for the scan step at
the lowest frequency, and
increments (+1) for every step
taken within the configured fre-
quency scan range.

14 uintTunerFrequency_Low 64-bit Tuner Center Frequency
[Hz] - least significant 32 bits (uint-
TunerFrequency_Low) followed by
ptypUINT most significant 32 bits (uintTuner-
Frequency_High)

15 uintTunerFrequency_High

16 uintBandwidth IF signal 3dB Bandwidth [Hz]
ptypUINT
17 uintSamplerate Sample Rate of the AD Converter
ptypUINT [_samples / s_econd] - due to digital
filtering within the source, the
resulting sample rate of the sam-
ples within this frame is: Sample
Rate x Interpolation / Decimation
18 uintinterpolation Interpolation Factor referred to the
ptypUINT ADC signal sample rate. The value

0x1 indicates no interpolation
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Word Member name Description
POSItIOh Member type
in frame
19 uintDecimation Decimation Factor referred to the
ptypUINT ADCIS|gnaI sample rz.ate. The value
0x1 indicates no decimation
20 intAntennaVoltageRef Antenna Voltage Reference (Ant-
ptypINT VoltRef) is the device specific cor-

rection value for the tuner front-end
Rx attenuation (expresses anything
from antenna input connector to
ADC) and is expressed in [0.1
dBuVv]. This is the level which,
while the AGC amplification is at
maximum attenuation, is required at
the antenna input to produce the
full scale value at the ADC. Using
this value together with the Recip-
Gain (Reciprocal Gain) value, one
can calculate the true signal level at
the antenna input connector (see
"Data samples" on page 266). The
RecipGain value is given in the Sta-
tus Word of the IF Datablock
header Table C-4

The extended IF data header structure, of type typIFD IFDATAHEADER EX, is
described in the following table (total data header length = 19 [32-bit words]).

Table C-6: Extended IF data header (typlFD_IFDATAHEADER_EX) - extra fields only

Word Member name Description

_posmon Member type

in frame

21 bigtimeStartTimeStamp | 64-bit Timestamp [ns] - Absolute time of the first sample of the

29 ptypBIGTIME_NS datastream since starting the datastream ("Sample Counter" == 0 ).

This value remains constant until the datastream is stopped and
started again or until the tuner performs an internal synchronization.

23 uintSampleCounter_ Sample Count - 64-bit counter from the first sample of the first dat-
24 Low ablock in this frame. Note that this value can be reset when the
uintSampleCounter _ datastream is stopped and.sta.rted again or when the tuner per-
High forms an internal synchronization. The Sample Count of the next IF
frame can be deduced from Datablock Count, Datablock Length
ptypUINT and the number of 32-bit words per sample. In this way the number
of sample Dropouts can be estimated (that can be replaced with
Null values). The exact time is given by t = Start Time + Sample
Count * Decimation / (Sample rate * Interpolation).
25 intKFactor kFactor - Correction factor of the current antenna, given in
ptypINT 0.1dB/m. Used to determine the field strength (in [dBuV/m]) at the

antenna from the voltage level at the antenna input of the receiver.
Contains antenna gain, cable attenuation, antenna switch matrix
attenuation and anything else from air to antenna input. (the value
0x80000000 is used if no kFactor is defined).
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The values contained in the data header fields represent the status at the beginning of
the frame. A modification happening during the transmission of a frame will only be
noted in the data header of the next frame.

IF Data Body

The IF data body contains zero or more IF Data samples arranged as an array of
typIFD DATABLOCK data blocks (the actual IF signal datastream payload). The num-
ber of datablocks is specified by the Datablock Count parameter from the data
header.

Each datablock (typIFD DATABLOCK) has its own datablock header:
datablockheaderDatablockHeader (of type typIFD DATABLOCKHEADER)and a
datablock body that contains the actual data sample.

Table C-7: IF Datablock header (typIFD_DATABLOCKHEADER)

Member name Description

Member type

uintStatusword | Status of the Datablock

ptypUINT ® Bits #31 to #16 - RecipGain - Automatic Gain Control (AGC) Reciprocal Gain
Correction value that was applied when generating the following IF Data sam-
ples. The RecipGain is represented as 16-bit unsigned decimal value (the 16-bit
unsigned decimal has to be divided by 26 = 65535 to obtain the unsigned frac-
tional between 0 and 1). For example a correction value of -17.5dB gives a
value for RecipGain of 0.1333 which will be represented as 0x2220. Using this
value together with the value for the antenna voltage reference, one can calculate
the true signal level at the antenna input connector (see "Data samples"
on page 266).
Bits #15 to #8 - Reserved (must be 0).
Bits #7 to #2 - User flags for special signaling between IF Data processing com-
ponents. Set to 0 if not used.

e Bit #1 - Blanking flag - this flag is set (1) to indicate that the data in this block
may have been falsified by some external event.

®  Bit #0 - Invalidity flag - this flag is set (1) to indicate that the data within this
block may be corrupt (e.g. the input signal exceeded the range of the AD con-
verter, or the analog signal input from which the data was converted was overloa-
ded), OR any one of the fields in the IF datastream header does not represent the
data in this block correctly.

The datablock body is defined as an array of size uintDatablockLength with
uintData elements interpreted using the corresponding sample type format ("typ-
IFD_SAMPLE...." as described in the following table). The actual IF data samples have
to be extracted from the array. Their structure and size is given by the IF datastream
format (Table C-4). The possible IF data sample formats are described in the table
below:

Table C-8: IF data sample format

Sample type Sample Most significant bits Least significant bits Data type
format

typlFD_SAMPLE 64-bit 1/1Q First 32-bit Real component ptypINT or ptyp-

_32RE_32IM_FIX format FLOAT_SP

typIFD_SAMPLE

32RE_32IM_FLOAT Second 32-bit Imaginary component ptypINT or ptyp-

FLOAT_SP
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Sample type Sample Most significant bits Least significant bits Data type

format
typlFD_SAMPLE 32-bit 1/Q | 16-bit Imaginary compo- | 16-bit Real component ptypINT
_16RE_16IM_FIX format nent
typlFD_SAMPLE 16-bit 16-bit sample number 16-bit sample number ptypINT
_16RE_16RE_FIX Real for- | I+1 T

mat

The term 'fix' (‘fixed' point) indicates signed (2s-complement) fixed point fractional num-
bers.

Data samples
The absolute signal level in [dBuV] may be calculated as follows:

Level [dBuV] = 10*log( l,62+Q,%) [dB] + 20*log (RecipGain / 2'6) [dB] + 0.1*AntVoltRef
[dBuV]

where | and Q are the real and imaginary parts of each signal sample.
The absolute signal level in [uV] may be calculated as follows:

I [UV] = ¢ * (RecipGain / 2'8) * AntVoltLin

Q [uUV] = Q. * (RecipGain / 2'6) * AntVoltLin

where AntVoltLin [pV] = 10017 AntvoitRef) /20

Depending on the sample format, as presented in Table C-8, | and Q values can be
represented as signed integers on 32-bits (l;32) or 16-bits (li 1) or as 32-bit float val-
ues ( lgoat)- The relative values of | and Q can be calculated with the following formulas
(same applies for Q)):

® | = s/ (2%1-1) where |5, is a signed integer, the most significant bit gives the
sign (O is positive, 1 is negative)

® | = e/ (2'%-1) where |46 is a signed integer, the most significant bit gives the
sign (O is positive, 1 is negative)

i Irel = Ifloat

In the first two cases |, and Q. represent relative signal level values between -1 and
1. The absolute signal levels are retrieved through the parameter AntVoltRef as pre-
sented above. In the third case, |, and Q,, can represent directly the absolute signal
levels - in this case the RecipGain and AntVoltRef are not used (and are set to Recip-
Gain=1, AntVoltRef=0).

Example

Word Frame component name Hex value | Description

position

in frame

1 uintMagicWord FB746572 Frame synchronisation

2 uintFrameLength 0000001E Entire frame length = 30 (in 32-bit units)
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Word Frame component name Hex value | Description

position

in frame

3 uintFrameCount 000000FE Running frame number = 254

4 uintFrameType 00000004 The type of data contained in this frame

5 uintDataHeaderLength 0000000E | data header length = 14 (in 32-bit units)

6 uintReserved 00000000 Reserved field

7 uintDatablockCount 00000002 Number of data blocks in this frame = 2

8 uintDatablockLength 00000004 The data block length (in 32-bit units) excluding
the data block header = 4. Every data block in
this frame will have the same length.

9 bigtimeTimeStamp 00035CED | Absolute time [us] of the first IF signal data sam-

10 1D63F4D0 ple in this frame

1 uintStatusword 00000000 No status change indications.

12 uintSignalSourcelD 00000003 Antenna ID =3

13 uintSignalSourceState 00000A73 | Tuner scan status = position 2675

14 uintTunerFrequency_Low 42Ef9ECO | Tuner center frequency = 1,123 GHz

15 uintTunerFrequency_High 00000000

16 uintBandwidth 01312d00 The IF Data bandwidth = 20 MHz

17 uintSamplerate 0493E000 | ADC sample rate = 76,8 Msample/s

18 uintinterpolation 00000001 Interpolation factor = none

19 uintDecimation 00000003 Decimation factor referred to the ADC sample
rate = 3

20 intAntennaVoltageRef 0000001E Antenna reference voltage = 3dBuV

21 uintStatusword 22200000 Beginning of the first Datablock.
Statusword contains AGC correction factor =
0.1333 and no flags indications.

22 uintData 23873454 Real part of first sample

23 uintData 34234523 Imaginary part of first sample

24 uintData 56567543 Real part of second sample

25 uintData 34563456 Imaginary part of second sample

26 uintStatusword 41000004 Beginning of the second Datablock.
Statusword contains AGC correction factor =
0.2539 and one user flag indication.

27 uintData 45345222 Real part of third sample

28 uintData 546672ab Imaginary part of third sample

29 uintData 5BB25346 | Real part of fourth sample

30 uintData BBF7673e | Imaginary part of fourth sample
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C.6 WV format

WV is a format used by Rohde & Schwarz signal generators to store waveforms. A
waveform file contains a header and raw I/Q samples.

C.6.1 Mandatory elements

Each waveform file must begin with the TYPE tag. The sequence of the remaining tags

is arbitrary.

Element Description

TYPE Designates the file type and source of creation (instrument
type). Also includes an ASCII-coded checksum of the data part
of the WAVEFORM tag, used to detect transmission errors.

CLOCK The clock frequency (sample rate), in Hz

EMPTYTAG-Length Length is an ASCII integer value that specifies the number of
bytes in the EMPTYTAG, i.e. defines the number of bytes from
the colon : to the end bracket }

WAVEFORM-Length The actual waveform data (I/Q stream)

Length specifies the number of bytes in a WAVEFORM tag and
is calculated as follows:

Length = Number of I/Q pairs * 4 (2 bytes per | and 2 bytes per
Q value) + 1 byte (the length of the #)

The binary data is represented by 16-bit signed integer in 2's
complement notation. It contains the | and Q component alter-
nately, starting with the | component. Each component consists
of 2 bytes in Little endian format representation, i.e least signifi-
cant byte (LSB) first. The values of the 2 bytes in an | compo-
nent and a Q component are in the range 0x0 to OxFFFF
(-32767 to +32767).

C.6.2 Optional elements

The following elements are optional in a . wv file.

Element Description

DATE Date and time at which the file was created

Syntax: yyyy-mm-dd;hh:mm:ss

LEVEL OFFS Offset of RMS and peak level relative to the 16-bit full scale
modulation (-32767 to + 32767) = 0 dB.

SAMPLES Number of 1/Q samples in the waveform in ASCII format
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D Formats for returned values: ASCII format
and binary format

When trace data is retrieved using the TRAC : DATA or TRAC: IQ: DATA command, the
data is returned in the format defined using the FORMat [ : DATA] on page 114. The
possible formats are described here.

® ASCII Format (FORMat ASCII):
The data is stored as a list of comma-separated values (CSV) of the measured val-
ues in floating point format.

® Binary Format (FORMat REAL,16/32/64):
The data is stored as binary data (definite length block data according to IEEE
488.2), each measurement value being formatted in 16-bit/32-bit/64-bit IEEE 754
floating-point-format.
The schema of the result string is as follows:
#<Length of length><Length of data><valuel><value2>.<value n>

with:

<Length of length> | Number of digits of the following number of data bytes

<Length of data> Number of following data bytes

<Value> 2-byte/4-byte/8-byte floating point value

Example: #41024<Data>... contains 1024 data bytes

Data blocks larger than 999,999,999 bytes

According to SCPI, the header of the block data format allows for a maximum of 9
characters to describe the data length. Thus, the maximum REAL 32 data that can be
represented is 999,999,999 bytes. However, the R&S FSPN is able to send larger data
blocks. In this case, the length of the data block is placed in brackets, e.g.
#(1234567890) <value1><value2>...

O Reading out data in binary format is quicker than in ASCII format. Thus, binary format
= is recommended for large amounts of data.
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List of Remote Commands (Spectrum Moni-
tor)

[SENSe:][WINDow<n>:IDETector<t>[:FUNCHON].........cociiiiiiieiii et
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON]:AUTO.......c..oiiiiiie ettt
[SENSE:JADJUSELEVEL........eieie et ettt b e be e eeas
[SENSE:JAVERAGEICOUNL. ...ttt ettt a ettt ettt et sttt e e san e e nbeeaaneanee
[SENSE:JAVERAGESNZICOUNTL. ...ttt ettt b ettt e et e s b e e e e enbeeteeeeeas
[SENSE:JAVERAGESNZITYPE. ...ttt b ettt ettt nee e
[SENSE:JAVERAGESNZ[:STATESED].... ittt ettt ettt
[SENSe:]CORRection:TRANsducer:ADJust:RLEVel[:STATe]..
[SENSe:]CORRection: TRANSAUCEr:COMMENL. ......cuuiiiiiiiii ettt et e et e e e snee e e e snneeeanes
[SENSe:]CORRECtiON: TRANSAUCEIDATA. ...ttt ettt ae
[SENSe:]CORRection: TRANSAUCEIDELELE.........ccocuiiiiiiiii et
[SENSe:]CORRECtioN: TRANSAUCEI:SCALING. ...ceiutiieiiiieeiiiie ettt ettt e e steee e eneeeeesnseeeanneeeas
[SENSe:]CORReCtioN: TRANSAUCEISELECT. .....cuuiiiiiiiiiiecci e
[SENSe:]CORREeCtioN: TRANSAUCEIUNIT .....ooiiiiiieieiee ettt e enr e e enae e e ennnaeenns
[SENSe:]CORRection:TRANsducer[:STATe]....
[SENSE: JFREQUENCY:CENTET. ...ttt ettt ettt et et nae et beeaeee e
[SENSe:JFREQUENCY:CENTEISTEP......oiiiiiiiiiieite ettt ettt sb ettt s
[SENSe:JFREQUENCY:CENTENSTEPR:AUTO ... .ottt
[SENSE: JFREQUENCY:OFFSEL......ciuiiiieiiiiiee ettt ettt seee e
[SENSE:JIQ:BWIDNIMODE..........iiiitiiiieie ittt ettt ettt ettt ee s
[SENSE:]IQ:BWIDIh:RESOIUHION. ...ttt ettt ne
[SENSe:]IQ:FFT:ALGorithm....
[SENSE:JIQIFFTLENGEN ...ttt ettt ettt
[SENSE:JIQ:FFT:WINDOW:LENGN. ...ttt
[SENSe:]IQ:FFT:WINDOW:OVERIGP. ...ttt ettt
[SENSE:JIQ:FFT:WINDOW:TYPE.......ei ottt ettt ettt ettt ettt e b et e nneeeabee e s
[SENSE:IMSRA:CAPTUIEIOFFSEL. ...ttt ettt
[SENSE:IPMETEr<p>:DCYCIEIVALUE. ... .oeiitiiitiiiit ettt ettt ettt sbe e
[SENSE: IPMETEr<p>:DCY ClE[:STATE].....ueieiitieeeeeteie ettt ettt e ettt et e e e et e e st e e e e b e e e et eeeenbeeessreeeannaeeas
[SENSe:IPMETEr<p>:FREQUENCY......c..ciiiiiiiiiiiiiie ettt sttt
[SENSe:]PMETer<p>:FREQUENCY:LINK ..ot
[SENSE:IPMETEIKPZ:IMTIME. ... .oeeiiiiieeieie ettt e e e et e e et e e e eaaee e e saeeeenseeeenseeesnnnaeens
[SENSe:]PMETer<p>:MTIMe:AVERage:COUNL...
[SENSe:]PMETer<p>:MTIMe:AVERAGE[:STATE].......ciitieiiiiiieiie ettt
[SENSE:IPMETEr<p>:ROFFSEL[:STATE].....cccttieietiie et ettt ettt et e et e e st e e e e e e et e e eesteaesnseeesnsaeeesnseaeanes
[SENSE: IPMETEr<P>:SOFFSEL. ... ittt et et e et e e e nbe e e e anb e e e e nbeeeannreeeennnas
[SENSe:IPMETer<p>:TRIGGEINDTIME. ......ciiiiiiiieitii ittt ettt
[SENSe:IPMETer<p>:TRIGGEIrHOLDOR . ..ottt
[SENSe:IPMETer<p>:TRIGGEIrHHY STEIESIS. ....cciiiiiiiitiiieaiiie et ee ettt e e s e e e e e e snbeaeeneeeeanes
[SENSe:]PMETer<p>:TRIGger:LEVel

[SENSe:]PMETer<p>:TRIGger:SLOPe
[SENSE:IPMETEr<p>:TRIGGEIM:STATE]. ... et iiiie ettt et e et e et e e e e bt e e enbe e e anbeeeanneeeeanneas
[SENSE:IPMETEr<p>:UPDatE[:STATE]......ceiteeteeiiee ittt ettt ettt
[SENSE: IPME TIPS [:STATE] ... etieeiiiee ettt ettt e e e et e e et e e et e e e eate e e e easeeeesasaeeenbeaeeanseeesnseeesnnneeeas
[SENSE:JPOWENCORIECHON. ... .eeieiitiee ettt ettt et et e ettt e e e te e e e ateee e aaseeeassseeeanbeeaeanseeeeanseeeaanneeaannes
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[SENSe:]PROBe<pb>:ID:PARTnumber?..

[SENSe:]PROBE<PD>:ID:SRINUMDEI?. ...ttt ittt ettt et et e et e e s teeabeeeaeeeseeenseeabeaaneaanns 136
[SENSe:]PROBe<pb>:SETUPATTRALO. ....ccutiitiiiiii ettt 136
[SENSe:]PROBE<Pb>:SETUP:CMOFTSEL......ccviiiiiiiieeciiee ettt et e e e e ae e e nnee s 136
[SENSe:]PROBe<pb>:SETUPIDMOFTSEL.....couiiiiiiiiiiitie ittt 137
[SENSe:]PROBE<pPb>:SETUPIMODE.... ..ottt ettt 137
[SENSE:IPROBE<PD>:SETUDPINAME?.......oiiiitiie ettt e e e e et e e et e e st e e e sanraeesnseeeeenneeas 138
[SENSe:]PROBe<pb>:SETUPINMOFFSEL. ..ottt 138
[SENSe:]PROBE<pb>:SETUPIPMODAE. ........oiiiiiiiiiiiieiieiee ettt 138
[SENSe:]PROBe<pb>:SETup:PMOFfset.. ....139
[SENSE:IPROBESPD>ISETUPISTATE?. ...ttt ettt ettt ettt et et e e ehe e et e e eseeebeeeseeeaeesmseaseeanneeaneeanneeas 139
[SENSE:IPROBESPDZ:SETUP: TYPE?. ...ttt ettt esne e e ene e eateeneesreeneennenn 140
(5] = ST A A 1o TSRS 160
[SENSE:ISWEEPICOUNL. ...ttt ettt ettt ettt et e e et e e sheeeneeeeseeeneeeeseeenseesneeenseeanseeabeaanneanns 109
[SENSEe:]SWEEP:COUNECURRENE?.......eeiiiiieiesieeie sttt sttt e e ene e e sneeneenneeeesneeneens 110
[SENSEISWEEP:TIME ... ettt ettt et h e e bt bt e bt e bt e e et e e nhe e et e e ene e et e e aneeenes 110

CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWEr:RESUIt?..........ccooeiiiiiieiiee e 209
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWESPAN..........ccccoiiiiiiaiiiiiieiit e 210
CALCulate<n>:DELTamarker<m>:FUNCtion:BPOWEI[:STATE]........ceeiiiiieiiieeaiieeeeieee e 210
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum[:PEAK].........cccccooiriiiniiiiieniceene 196
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:X........ccoiiiiiiiiiiiii e 196
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOINt:Y .......ooiiiiiiiie e 196
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOInt:Y:OFFSet........cccooiiiiiieeiee e 197
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe].. .
CALCulate<n>:DELTamarker<m>:LINK........ .ottt e e e e eeeanaeas
CALCulate<n>:DELTamarker<m>:MAXIMUMLEFT ...t e e
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ..ot
CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGH..........cciiii e
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].........cccoiiiiiiiiiiiee e
CALCulate<n>:DELTamarker<m>:MINIMUMILEFT.......cooiiiiii e
CALCulate<n>:DELTamarker<m>:MINIMUM:NEXT .........ooiiiiiiiiie et
CALCulate<n>:DELTamarker<m>:MINiMUM:RIGHTL............ccoiiiiiii e
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]...
CALCulate<n>:DELTamarker<m>:MODE.............cooiiiiiiiiii ettt e et e e e saae e e ebeeeeanees
CALCulate<n>:DELTamarker<m>:MREFEIrENCE............ccoiuiiiiiiii et aee e
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAME. ..........c.ccooiiiiiiiiiiii et
CALCulate<n>:DELTamarker<m>:TRACE. .......cccuii ittt ettt e et e e e sateeeasaeeeeabeeeeannes
CALCUIate<n>:DELTaMarKEr<mM>:X........oiiiiiiieiiieeeeieeesitieeesee e e seeaesstaeaessaeeesnseeesssseeeassseeeaseeeeanseeessnseeaannes 118
CALCUIate<n>:DELTaMarKEr<m>IY 2. . oottt ettt e et e st et e e et e e nbeeaneeenns 119
CALCulate<n>:DELTamarker<m>[:STATE]........couiiiiieiiiieeaiiie et ettt e et e e et ee e eereaesnneeeeaneeeas 192
CALCulate<n>:DELTamarker<ms>:LINK: TO:MARKEI<MA>.......cccciiiiiiiiieeiiieeeiiee e e see e neeeseeeeaneee e 191
CALCulate<n>:DLINe<dI>
CALCUIAtE<N> DLINESAIZISTATE. ...ttt ettt ettt b e ettt e ae e et e e eseeenbeeeaeeenseeenreeseaaneeas 216
CALCUIAtESNZIFLINESAIZ ...ttt et e e et e e et e e e st e e e seeeeanaeeeenseeesnnaeeesnneeeennneneanes 217
CALCUIAtE N> FLINESAIZISTATE. ...ttt b ettt ettt e b e sat et e e e nbe e 217
CALCUIAtE<NZIQIMODE.......c ittt ettt et e et e e et e e sb e e bt e eneeeeseeenbeeeseeenseeenneaneeanns 101
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CALCulate<n>:LIMit<li>:ACTive?........cccceeeuen. .
CALCulate<n>:LIMit<li>:CLEAr[:IMMEIAtE]........c.eeiiieiiiiii ettt
CALCuUlate<n>:LIMIt<li>:COMMENT.........coiitiieeiiiee ettt e e e e et e e st e e e sseeeeesseeeeaseeeeenseeeesnseeeannneeeannes
CALCulate<n>:LIMit<li>:CONTIOEDOMEIN. ......ccueiiiiiitieiii ettt sbe e
CALCulate<n>:LIMit<li>:CONTIOIMODE.........cccooiiiiii ettt ebe e e e eenea s
CALCulate<n>:LIMit<li>:CONTIOEOFFSEL.........ooiiiiieee et et e e st e e nneeeenneeas
CALCulate<n>:LIMit<li>:CONTIOESHIFL. ..ottt
CALCulate<n>:LIMit<li>:CONTIOESPACING. ... ceitiiiiietie ettt tee e e e enee b e enea e
CALCulate<n>:LIMit<li>:CONTIOIIDATA]. ... .ottt ettt ettt nre e
CALCulate<n>:LIMit<li>:COPY.... .
CALCUIate<N>:LIMIt<II>IDELELE. .....cctiiiiiiiiieeie ettt ettt ettt e bt e et eeeseeebeeeseeanseeeneeeneeenns

CALCUIAtE SN I LIMItIISIFALL?. ...ttt ettt e et et eest e et e e s seeeseesnseeseeenseesseeanneenns 222
CALCulate<n>:LIMit<li>:LOWEMARGIN. ........oiiiiiiiaie ittt ettt

CALCulate<n>:LIMit<li>:LOWEIMODE...........ccoi ittt ettt e et e et e e e eesbea e

CALCulate<n>:LIMit<li>:LOWEIOFFSEL........ccueeiiiiiee ettt seee e e e e e nnae e e enaeeesnneeeennnenas

CALCulate<n>:LIMIt<II>:LOWEISHIFL........cotiiiiiiieie ettt ettt

CALCulate<n>:LIMit<li>:LOWEISPACING. ... tiitiiiiieitieaie ettt ettt et e e e eseeeaeeeeseeanseesaeeenneennes

CALCUIate<N>:LIMIt<lim>:LOWEISTATE ... .eieeeeeee et ettt e e e e e et e e sete e e s e e e ssaeeeasaeeesnneeeennneeeennneeas

CALCulate<n>:LIMit<li>:LOWer:THReshold...
CALCulate<n>:LIMit<li>:LOWEIT:DATA]. ... ettt ettt ettt st et e e et e et e et eabeesaeaeseeeneeaaseaaneaenns
CALCUIate<n>:LIMIE<IIZINAMEL.........ooi et e ettt e e e e e e st e e e sseeeeanseeeesnseeeesnseeeannneeeannes
CALCUIAtE SN I LIMItIISISTATE. .. .ottt b ettt et e et e e bt e saeeenteeanees
CALCUlate<n>:LIMIt<II>TRACESE>.....ooiiiiiei ettt ettt e e ee et e e e e aeeeeeesaeeeneeenns
CALCulate<n>:LIMit<li>: TRACe<t>:CHECk
CALCUIAte <N LIMItSISIUNIT ...ttt ettt ettt bt e sae et e e e e b e anaeenee
CALCulate<n>:LIMit<li>:UPPEr:MARGIN. ........coiiiiiiiiie ittt ettt et et eesaeeeneeeeneeeseeeaeeas
CALCulate<n>:LIMit<li>:UPPEr:MODE...........cccoiiiiieeiiiie e e e seee e et e e et e e e snseeeesneeeeanneeeeannes
CALCulate<n>:LIMit<li>:UPPer:OFFSet... .
CALCulate<n>:LIMIt<li>:UPPEIr:SHIFL..... ... ittt ettt et ebe e

CALCulate<n>:LIMit<li>:UPPEr:SPACING. ...ttt ettt

CALCUIate<n>:LIMIt<II>IUPPEIISTATE. .....eiiiiiitieiit ettt ettt ettt ettt e e s

CALCulate<n>:LIMit<li>:UPPer:-THRESNOIA. ...t

CALCulate<n>:LIMit<li>:UPPEI[:DATA]. ...ttt ettt ettt

CALCuUlate<n>:MARKEIr<M>IAOFF ... ..ottt ettt

CALCulate<n>:MARKer<m>:FUNCtion:BPOWEI:MODE.............cooiiiiiaiiiie it 211
CALCulate<n>:MARKer<m>:FUNCtion:BPOWErRESUI?.........cooeiiiiieeiii e 210
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:SPAN .
CALCulate<n>:MARKer<m>:FUNCHtON:BPOWEI:STATE].......ceeiiiiieiiiie ettt e e eeee e e e 212
CALCulate<n>:MARKer<m>:FUNCHON:CENTEN........cccciiiiiiie et ree e srae e ee e e e e neee s 149
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANNotation:LABEI[:STATE].........cceevireeerieeeirieeeeee e 212
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNL?...........ccoiiiiiiiiieie et 213
CALCulate<n>:MARKer<m>:FUNCtioN:FPEaKS:LIST:SIZE..........cccceiiiie e 214
CALCulate<n>:MARKer<m>:FUNCHoN:FPEAKS:SORT .........oiiiiiiiiiiiiii et 214
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:STATE.......ccoiiiiiiiiiie et 214
CALCulate<n>:MARKer<m>:FUNCHON:FPEAKS:IX?.......cuieiiieeiiiie et e e e e e e 215
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:Y?.............. .
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks[:IMMediate]............ccctiiiiiiiiiiiiieiie e 213
CALCulate<n>:MARKer<m>:FUNCHON:REFErENCE........cceoviiiiieieiiieeie et 142
CALCulate<n>:MARKEr<m>:LOEXCIUAE..........ccoiiiiiiaiiiiie ittt 199
CALCulate<n>:MARKer<m>:MAXIMUM:AUTO. ..ottt et e et e e sneee e nneeeeannes 205
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CALCulate<n>:MARKer<m>:MAXimum:LEFT...

CALCulate<n>:MARKer<m>:MAXIMUMINEXT ...ttt e et e e e sne e e e aeeeeannes
CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL.........cciiiiiieie e e snneeeenes
CALCulate<n>:MARKer<m>:MAXimum[:PEAK]

CALCulate<n>:MARKer<m>:MINIMUM:IAUTO ... ...oiiiiiiiiiie ettt e et e e enee e e ae e e e anaeaeeas
CALCulate<n>:MARKer<m>:MINIMUM:ILEF T ... e neeeennnes
CALCulate<n>:MARKer<m>:MINIMUMINEXT ..ottt
CALCulate<n>:MARKer<m>:MINIMUM:RIGHTL...........coooiii e
CALCulate<n>:MARKer<m=>:MINIMUM[:PEAK]........ccotiiiiieiee e
CALCulate<n>:MARKer<m>:PEXCursion .
CALCulate<n>:MARKer<m>:SPECtrogram:FRAME.........cccoiiiiiii et 195
CALCuUlate<n>:MARKEISMZITRACE. ......cciiiieeiieeeiee ettt et e st e et eesentee e e seeeeanseeeeasseeesasseeeaneeeesnnes 194
CALCUIAtE NS IMARKEISIMZIX ottt ettt ettt h e e bt ea bt e b e e et e e beeenbeeeneeaabeeaneas 119
CALCulate<n>:MARKer<m>:X:SLIMitS:LEFT........ooiiiiiii et 200
CALCulate<n>:MARKer<m>:X:SLIMitS:RIGHT...........ccooiiiiiii e s 200
CALCulate<n>:MARKer<m>:X:SLIMitS:ZOOMI[:STATE]......ccutteereeeeeteee et e et eete e e eaea e e 201
CALCulate<n>:MARKer<m>:X:SLIMitS[:STATE].......ceiiiiitatie ittt ettt e eiee e e anee s 201
CALCUIate<n>:MARKEISMZ I XISSIZE....cc e eeiiie ettt et e s e e e st e e e ssaeeeensaeeessaeeesnseeeennneees 198
CALCulate<n>:MARKer<m>:Y?.........
CALCUIate<n>:MARKEISMZ[:STATE]. ... eee ittt ettt ettt ettt et e e eat e e e e st e e e s bt e e e anbeeeasbeeeannneeeanneeeanes
CALCulate<n>:MARKer<ms>:LINK: TO:MARKEI<MA>.......cccoiiiiiiiieiiie e sie e siiee et eestee e sneeeeaneee e e 193
CALCulate<n>:PMETer<p>:RELAtVEISTATE. ......ccciieiiiiie ettt et e e e earaeeeeanee s 125
CALCulate<n>:PMETer<p>:RELative[:MAGNItUAE].........c.eeiiiiiiiiiiiie it 126
CALCulate<n>:PMETer<p>:RELative[:MAGNitude]:AUTO ONCE...........ccccoteiiiiiiiiiiieiee e 126
CALCulate<n>:SGRam:CLEAr[:IMMEIAtE].........c..eeiiuiieeiiiie et a e e eaaea e 183
CALCUIate<n>:SGRAM:ICONTINUOUS. .......eieiiieieeiieeeeitee e et e e e et e e e it eaaateeaaateeeaaneeeeaaseeaeanbeeeaanbeeeaaneeeeaanneaaan
CALCulate<n>:SGRamM:FRAMEICOUNL........cciiiiiiiiieeiie et e e et e e ee e e st e e annteeeeneeeesneeeeanneas
CALCulate<n>:SGRam:FRAMe:SELect... .
CALCUlate<n>:SGRaAMIHDEPTN.........oiiiiii ettt ettt e e eae et e e eneeeneaeneeas
CALCUIate<N>:SGRAMILAYOUL. ... .oeiiiiiee ettt e e e et e e st e e e sseeeessseeeassaeeeeseeeennseeeesnneeeannes
CALCulate<n>:SGRamM:THREEAIM[:STATE].......uieiiiiieeciie ettt e e e et e e enre e e sneaeeanneas 186
CALCuUIate<n>:SGRaAM: TS TamMP D AT A 2 . et et e et e e e bt e e e nb e e e anb e e e enneeeeanneas 186
CALCulate<n>:SGRamM:TSTaMPISTATE]......uutiteeiiieiie ittt s 187
CALCUIAtE N> SGRAM[STATE]. ... etiee et e ettt ettt ettt e ettt e e e e et e e et e e e esbe e e saseeesaaeeeasseeesasseeesnseeesnnsaeenns 187
CALCulate<n>:SPECtrogram:CLEar[:IMMediate]...........coiiuiiiiiiiieaiiie e 183
CALCulate<n>:SPECtrogram:CONTINUOUS. .........cottiiuieiiieiteieie ettt sttt sae e eeees 184
CALCulate<n>:SPECtrogram:FRAMe:COUNL.... ... 184
CALCulate<n>:SPECtrogram:FRAME:SELECL...........uiiiiiieiie e 184
CALCulate<n>:SPECrogram:HDEPTN. ...t 185
CALCulate<n>:SPECHOGram:iLAYOUL. ........couiiiiiiiieiie ittt ettt e sbeeaneeeas 185
CALCulate<n>:SPECtrogram:THReEEedIM[:STATE].......eiiiiiieaiiiie ettt e e e e e e e sneee e e 186
CALCulate<n>:SPECtrogram:TSTampP:DATAT .....eo ittt 186
CALCulate<n>:SPECtrogram:TSTamPiSTATE].......utiiueeiiieiie ettt ettt 187
CALCuUlate<n>:SPECHrOgram:STATE]. ... ..eie i iiiie ettt ettt ettt ettt e e ate e e e aaee e e e aaeeeeanbeeeaanbeeeaneeeeanneeaeas 187
CALCUIAte<N>THRESNOIA. .......eeiiiiiieeiie et e et e ettt e e st e e e st e e e ssseeeeasseeeensaeeeenseeeesnseeeannes 202
CALCulate<n>:THReshold:STATe... ...202
CALCUIAtESNZ TLINESAIZ ...ttt ettt e b e et e st e e beeeseeeseeeneeenseeenseeeneaanneas 217
CALCUIAtE N> TLINESAIZISTATE. ... eeee e ieiiee et eee et e et e e e e ettt e e et eeeente e e e nteeeaneeeeassaeeeanseeeanaeeeaneeeenns 218
CALCUIAESNZ IUNITIPOWET ...ttt ekt h etk et e e bt e bt e eab e e be e b e e sbeeaneeeas 142
CALibration:PMETer<p>:ZERO:AUTO ONCE...........oiiiiiiiiii ettt 125
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DIAGNOStIC:SERVICEINSOUICE. ...ttt ettt 140
DISPlay:FORMat

DISPIay[:WINDOWSNS>JIMINFO[ISTATE]. .....eeiutieitit ittt ettt 198
DISPIay[:WINDOWSNSJIMTABIE. ...ttt et ae ettt et et ebee e 199
DISPlay[:WINDow<n>]:SGRam:COLONDEFQUIL...........ccciiiiiiiiiii i 188
DISPlay[:WINDow<n>]:SGRaM:COLOMLOWET........cccuiiiieiiiiaiie ittt 188
DISPlay[:WINDow<n>]:SGRaM:COLONSHAPE. .......oiiiiiiie ittt ettt 188
DISPlay[:WINDow<n>]:SGRaM:COLOIUPPET.........ccciiitiiiiiieiete ettt 188
DISPlay[:WINDow<n>]:SGRaM:COLOI:STYLEL....ci ittt 189
DISPIay[:WINDOWSNSTISIZE...... .ottt ettt ettt h ettt e bt e et e e s bt e e beennbeateean 165
DISPlay[:WINDow<n>]:SPECtrogram:COLOMDEFAUIL...........coooiiiiiiieeee e 188
DISPlay[:WINDow<n>]:SPECtrogram:COLOMRLOWET.........ccciiuiiiiiiiie et 188
DISPlay[:WINDow<n>]:SPECtrogram:COLOMSHAPE. ..ottt 188
DISPlay[:WINDow<n>]:SPECtrogram:COLOMUPPET...........oiiiiieiiie et 188
DISPlay[:WINDow<n>]:SPECtrogram:COLOIM:STYLE]......ccccuiiiiiiiiiiiiii et 189
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:MODE............ccccotiiiiiiiaiie it 177
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:MODE:HCONHNUOUS...........cccerreririenierienicneenecne 178
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOothing:APERtUre...........c.cccoirriiiiiiniiiiieicee 177
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:SMOO0thing[:STATE]........ccsteeriraiiiriiaiieaie e 179

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:X:SPACing
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y:SPACing

DISPlay[:WINDow<n>][:SUBWIindow<w>]:TRACE<t>:Y[:SCALE].......ceriiiiitiaiiiaiii it
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:AUTO ONCE.........ccceeiiriiriiiiiraneene 147
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:MODE...........ccccoeririrriiriiiiieiieeee e 147
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:RLEVEL.........ccccceciiiiiiiiiiiiiiiceeeen 142
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet...........cccoceriiiniiiiianene 143
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:RPOSition....
DISPlay[:WINDow<n>][:SUBWINdow<w>]:TRACE<t>[:STATE].....ccettitiiiiiiiieiie ettt
FETCRIPMETEISD>?. ..ttt ettt ettt et e a et e et e s e e bt e ea e e e st e ease e beeenseeeaeeemseeeseeenbeeaneaeseeenbeaseaans 127
FORMat:DEXPOMDSEPAIAtON. ... iiiiiiiiie et eeiie e eee st et e et e e e e e e et e e e nteeessnteeeanneeeeanseeeaanaeeesneeeenns
FORMat:DEXPOIMFORMAL. ..ottt ettt et ettt e she et e e e nbeeaneeas
FORMAE:DEXPOMHEADET ...ttt ettt et e et e b e e e ae e e s e e eabeebeeeseeeeseeenseaseeenseeaneeanneaan
FORMAAEDEXPOM TRACES. ...ee e it ettt et e e e et ee e ettt e e st e e e st e e e sseeeeenseeeeanseeeeanseeeeanseeeennsaeeanseeeaanseneannsenean
FORMat:DEXPOIEXDISHID. ...ttt h ettt et e e e s e e ne e
FORMAEDIMPOIETRACES. ...ttt ettt ettt ettt e et eehe e e e e e eate e bt e es b e e beeenseeseeenbeeaseeenseeeneeansaeans
FORMEIIDATA] ettt ettt ettt et eat e et e et e et e eaeeeaseeesseebeeeseeeseeeaseaseeesseeaseeenseeseeenseeeseeenseesneeansaennean
INITiate:SEQUENCEIABORL.......coiuiiiiii ittt h et ea et b e e bt e st e bt et e e beeenes
INITiate:SEQuencer:IMMediate....

INITiate:SEQUENCEIIMODE..........ooiiiee ettt e s e e e st e e et e e et e e e snseeeesnseeeeanseeeanneeeeanseeeannseeens
INITiate:SEQUENCErREFRESN[IALL]. ...ttt ettt ettt et e et es 108
INITIAEESNZICONIMEAS. ...ttt e ettt e e et e e e e ae e e e e ke e e e e ate e e e enbeeeeneeeeanneeeaanbeeeanbeeeannneaens 105
INITIAtE NS ICONTINUOUS. ...ee e teete ettt e eeieee e et ee e sttt e e sttt e e e steeeeeeeeaeanseeeesnsaeeesnseeeanseeeeanseeeeanseeeennseeeannaeeeanneeennnnen 106
INITIAtESNS[IMMEIALE]. ...t e et e e e e e et e e e e e e s b et eeeeseesnsneeaeeeesensnnnees 106
[N UL I [T 0 TUE=1 1o o PSP PP 144
INPUt:ATTENUAtION:AUTO:IMODE..........iiie ettt e et e e ettt e e et eeaenseeeannseeeenneeeennseeeennneeeannees 144
INPut:ATTenuation:PROTECHONIRESEL........cc..iiiiiiiieiit ettt 121
INPULICOUPIING. ..ttt ettt ettt e bt e e et e eh e e esee e e st e eabe e s eeemseeemeeemseeeseeeabeeensaenneeenseeaseaanns 121
IN P UL E AT T ettt ettt et e et e et e est e e be e e as e e st e e ase e st e ea e e eseeenseeenseeabeeenseeeaeeenneeneeenreeeneeenns 145
INPULEATTIAUTO . ...ttt ekttt ekt h e e et e bt e e a bt e bt e e a bt e esb e e bt e e be e e eae e et e eneas 145
IN P UL E AT TS T AT .ttt ettt et ettt e e st e et e es s e e be e eae e e st e eabeeabeeemeeeeneeemseeaseeenbeesneeanneean 145
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INPut:FILE:PATH

INP UL FILTErRHPASS[ISTATE]. ...ttt ettt bbbttt ettt 122
LA LUt =Y o ] 1 =Y P 123
INPUEGAINISTATE. ...ttt ettt et b ettt ettt ettt et ee e bbbt et e n e 146
INP UL GAINLVALUEL. ...ttt bbb bbbttt et e et et nne et eene e enis 146
INPUEIMPEAANCE. ...ttt e e e et e e st e e et e e s st e e e ans e e e saeeeeneeeeenseeeennsaeeeanseeeannseeeansenenn 123
INPULIMPEdanCePTYPE. .. ... 123
INPULUPORLESTATE. ...ttt bttt e et h et she et bttt eb e e e eb e e s e te e eeen 124
INPULUPORLVALUEL. ..ottt ettt sttt et me e e m e e e e e ne et e eme e s e eneeneeaneeneeaneenneaneen 124
INPut<ip>:SELect
INSTrument:CREAIEIDUPLICALE. ......couiiiiiiii ettt 101
INSTrumMENt:CREALEIREPLACE.........cii ittt e et e e st e e e enne e e e snneaeenneeeenseeeennes 102
INSTrUmMENt:CREGLE[INEWW].....cooiiie it e e e et e e e et e e e snaa e e e esseaeeesseaeensaeas 101
INSTIUMENEDELELE. ...ttt ettt e e e 102
LN S 8L a 1T L I SRS 102
INSTIUMENERENGME. ..ottt ettt ettt 102
INSTIUMENTIESELECE]. ... eeeeeei ettt ettt e ettt e e kb e e et b e e e e mbb e e e emte e e e emeeeeaneeeeanseeeaanneaaan 103
LAYOUEADD[:WINDOW] ...ttt ettt nae et ekttt be e e e e s e e teeaane 165
LAYout:CATalog[:WINDow]?.. ... 166
LAYOUL IDENLIfY[:IWVINDOW] 2.ttt bbbttt ettt ettt s 167
LAYOUEt:REMOVE[IWINDOW]......ceett ettt ettt ettt ettt e ae e st et et s e ennees 167
LAYOUE:REPLACE[:WINDOW].....cc ittt e ettt ettt e e ettt e e e e e ettt e e e e e e st e e e e e e e e e nnnseeeeeeesennsnseneeeeeeanns 167
LAY OUL SPLITEET. ...ttt bbbt b et h et e et a et na et ene e ns 168
LAYOUL:WINDOWSNZIADD ... eee et e et e st e st e e sttt e e et e e e snaee e sastee e snseeeaseeeeeseeeeanseeeesnsaeeeanseeeannneeeansenenn 169
LAYOUt:WINDOWSNZIIDENLIfY 2. ...ttt ettt b ettt e e e e 170
LAYOUt:WINDOWSNZIREMOVE. ......ciutiiiiiiiiiiete ettt ettt ettt ebe bt e bt 170
LAYOUL:WINDOWSNZIREPLACE. .....cctiieeiiiie ettt et e st e e et e e et e e et e e e nnteeesnneeeanseeeeanneeeeanaeeenns 170
MMEMory:COPY
MMEMOTY:LOAD:IQ:ISTATE. ..ottt ettt bt b et e bt b e bt es et e e e bt eae et e ae e e e ebeeneaeeas 231
MMEMOTY:LOADSNZILIMIt. ...ttt ettt et et e e ne et e e te e e e eneeneenneennenneaneens 231
MMEMOTY:LOAD KNS TEACTON. ...ttt ettt h ettt h bttt e e he e e bt e eat e et e et e sbeeaneeean 172
MMEMOTY:LOADSNZITRACE. ... ettt ettt a bbbttt ettt ettt ettt eneenaeaneen 182
MMEMory:SELeCt[:ITEM]:TRANSAUCEALL. ......oiiiiiiiiie e 172
MMEMOTY:STOREST |23 S TATE. ...ttt ettt b e a ettt e st e bt et e bt e e abe e beeanbeeabeeantee e
MMEMory:STORe<N>:IQ:COMMENL.........oiiiiiiiii ettt
MMEMOTY:STORESNZ QIS TATE. ...ttt a ettt eae et abe e e bt e teenenes
MMEMory:STORe<n>:LIMit...
MMEMOTY:STORESNZILIST ..ottt ettt b et e bt et e sttt e nbeeneeeeeae
MMEMOTY:STORESNZIPEAK ...tttk ettt b et ae e ettt et e e aneeeas
MMEMOry:STORE<N>ISPECHIOGIAM ...ttt ettt et ettt et e e e b e anaeene
MMEMOTY:STORESNZ I TFACIO......cie ittt ettt et e et e e e ab e e e e s e e e anb e e e aasbeeaamneeeeanneaeeneeaeanneeas
MMEMOTY:STORESNZITRACE. ...ttt ettt a ettt ettt b e e s bt et sareenbe e
OUTPUL: TRIGEI<tP>IDIRECHON. ...ttt ettt ettt ettt e e e saeeeaeeeenees
OUTPULTRIGGEISIPZILEVEL. ...ttt e et e e st e e e nb e e e saneeeeanneeeannneeaanes
OUTPUL TRIGGEISIPZIOTY PR, b ettt et et e e
OUTPut: TRIGger<tp>:PULSe:IMMediate.
OUTPUL:TRIGGEr<tp>:PULSE:LENGEN.......cciiiiiiiie e s
OUTPULUPORESTATE. ...ttt ettt st et e et ee s e et e s e nseese e eeaseenteeneeneeeneeneesneeneesneeneens
OUTPULUPORIEVALUE]. ..ttt ettt e et e e et e e e et e e e saseeeessseeeassseeensaeaesnsaeesennaeeanes
READ IPMETEISPS 2.ttt bttt bttt bt et bt s e b e b e bt e e e et e bt e et e et et e nbe et e ebe e e e abeeneenes 127
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SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATE]........eeruiiiieiiieniieiie e 133
SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNTt?...
SYSTem:COMMunicate:RDEVice:PMETer<p>:DEFINE..........ccocciiiiiiiiiiieiei e
SYSTEM:PRESEt:CHANRNEIEXEC].... . oottt ettt e et e e et e e et e e e eas e e s nneeeannes

SY STEMISEQUENCET ...ttt ettt e ettt e et bt e e et et e e ante e e e aate e e e nbeeeaanbeeeanbeeeennseeeannaeeeannnas
TRACE:IQIAVERAGEICOUNL. ...ttt ettt ettt ra et e b e b e eans
TRACEIQIAVERAGE[ISTATE]. ...ttt ettt ettt h ettt e et e bt e s bt e bt e et e e bt e e bt et e enees
TRACEIQIBWIDLN. ...ttt ettt et e et e e ae e e ae e e st e eabeeeaeeenseeeneeeteeaneeenneeennaenneas
TRACEIQ:DATAIFORMEL........ciiiiiiie ittt ettt eae e te et e e teesseeeseessseeseeesseesseesnseeassenabeessseeseesnsaeseean
TRACEIQ:DATAIMEMOIY ...ttt ettt a e bt ettt ettt eeeas 112
TRA C I D AT A ettt ettt et e ekt e e st e ea st e st e eh e e e bt e eaee e st e en b e e Rt e en b e e eheeente e st e enbeeaneeenneean 111
TRACEIQUIEVAL. ...ttt ettt ettt e et e e bt e e st e e eaeeeaseeesaeesbeesaseeaseeenseebeeansaeeseeensaenseeans
TRACe:IQ:FILE:REPetition: COUNL..

TRACEIQIRLENGLN. ...ttt ettt ettt et e e et e e e aeeeaeeebeeenbeeeaeeensaeeneeeseaaneaans
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Datablock header ..
Frame structure ..... .
Sample formats .......cccceeiieiiiiie e
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ig.tar

File format .......ccoooii s 243
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MINIMUM e 76
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Y e 69
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Y e 75

MKR FUNCT
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Modulation
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Name
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Offset
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Options
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Output
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Trigger

Overload
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Overview
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FIXEA .o
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Position
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