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R&S®FSW-K60 Preface

1 Preface

1.1 About this Manual

This Transient Analysis User Manual provides all the information specific to the appli-
cation. All general instrument functions and settings common to all applications and
operating modes are described in the main R&S FSW User Manual.

The main focus in this manual is on the measurement results and the tasks required to
obtain them. The following topics are included:

® Welcome to the Transient Analysis Application
Introduction to and getting familiar with the application

® Measurements and Result Displays
Details on supported measurements and their result types

® Measurement Basics
Background information on basic terms and principles in the context of the mea-
surement

® Configuration + Analysis
A concise description of all functions and settings available to configure measure-
ments and analyze results with their corresponding remote control command

® How to Perform Measurements in the Transient Analysis Application
The basic procedure to perform each measurement and step-by-step instructions
for more complex tasks or alternative methods

® Measurement Examples
Detailed measurement examples to guide you through typical measurement sce-
narios and allow you to try out the application immediately

® Optimizing and Troubleshooting the Measurement
Hints and tips on how to handle errors and optimize the test setup

® Remote Commands for Transient Analysis
Remote commands required to configure and perform Transient Analysis in a
remote environment, sorted by tasks
(Commands required to set up the environment or to perform common tasks on the
instrument are provided in the main R&S FSW User Manual)
Programming examples demonstrate the use of many commands and can usually
be executed directly for test purposes

® Reference
File format description

® List of remote commands
Alphabetical list of all remote commands described in the manual

® |ndex

User Manual 1175.6478.02 — 08 7



Documentation Overview

1.2 Documentation Overview

The user documentation for the R&S FSW consists of the following parts:

® "Getting Started" printed manual

® Online Help system on the instrument

® User manuals and online manual for base unit and options provided on the product
page

® Service manual provided on the internet for registered users

® Instrument security procedures provided on the product page

® Release notes provided on the product page

e Data sheet and brochures provided on the product page

® Application notes provided on the Rohde & Schwarz website

You find the user documentation on the R&S FSW product page mainly at:
http://www.rohde-schwarz.com/product/FSW > "Downloads" > "Manuals"

Additional download paths are stated directly in the following abstracts of the docu-
mentation types.

Getting Started

Introduces the R&S FSW and describes how to set up and start working with the prod-
uct. Includes basic operations, typical measurement examples, and general informa-
tion, e.g. safety instructions, etc.

Online Help

Offers quick, context-sensitive access to the information needed for operation and pro-
gramming. It contains the description for the base unit and the software options. The
Online Help is embedded in the instrument's firmware; it is available using the % icon
on the toolbar of the R&S FSW.

User Manuals and Online Manual

Separate manuals are provided for the base unit and the software options:

® Base unit manual
Contains the description of the graphical user interface, an introduction to remote
control, the description of all SCPI remote control commands, programming exam-
ples, and information on maintenance, instrument interfaces and error messages.
Includes the contents of the Getting Started manual.

® Software option manuals
Describe the specific functions of the option. Basic information on operating the
R&S FSW is not included.

The online manual provides the contents of the user manuals for the base unit and all
software options for immediate display on the internet.


http://www.rohde-schwarz.com/product/FSW

1.3

1.3.1

Conventions Used in the Documentation

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).

Instrument Security Procedures

Deals with security issues when working with the R&S FSW in secure areas.

Data Sheet and Brochures

The data sheet contains the technical specifications of the R&S FSW. Brochures pro-
vide an overview of the instrument and deal with the specific characteristics, see:

http://www.rohde-schwarz.com/product/FSW > "Downloads" > "Brochures and Data
Sheets"

Release Notes

Describes the firmware installation, new and modified features and fixed issues
according to the current firmware version. You find the latest version at:

http://www.rohde-schwarz.com/product/FSW > "Firmware"

Application Notes, Application Cards, White Papers, etc.

These documents deal with special applications or background information on particu-
lar topics, see:

http://www.rohde-schwarz.com/ > "Downloads" > "Applications".

Conventions Used in the Documentation

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 names are written in capital letters.

File names, commands, File names, 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.



http://www.rohde-schwarz.com/product/FSW
http://www.rohde-schwarz.com/product/FSW
http://www.rohde-schwarz.com/appnotes

Conventions Used in the Documentation

Convention Description

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 describing how to operate the instrument, several alternative methods may be
available to perform 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 additionally 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 procedures.

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.

1.3.3 Notes on Screenshots

When describing the functions of the product, we use sample screenshots. These
screenshots are meant to illustrate as much as possible of the provided functions and
possible interdependencies between parameters.

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.



Starting the Transient Analysis Application

2 Welcome to the Transient Analysis Applica-

2.1

The R&S FSW-K60 is a firmware application that adds functionality to detect transient
signal effects to the R&S FSW.
The R&S FSW-K60 features:

® Analysis of transient effects

® Quick analysis even before measurement end due to online transfer of captured
and measured 1/Q data

® Easy analysis of user-defined regions within the captured data

® Analysis of frequency hopping or chirped FM signals (with additional Transient
Analysis options)

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

Functions that are not discussed in this manual are the same as in the Spectrum appli-
cation and are described in the R&S FSW User Manual. The latest version is available
for download at the product homepage.

Installation

You can find detailed installation instructions in the R&S FSW Getting Started manual
or in the Release Notes.

Starting the Transient Analysis Application
The Transient Analysis application adds a new application to the R&S FSW.

To activate the Transient Analysis application

1. Press the MODE key on the front panel of the R&S FSW.

A dialog box opens that contains all operating modes and applications currently
available on your R&S FSW.

2. Select the "Transient Analysis" item.

i

- Transient Analysis

The R&S FSW opens a new measurement channel for the Transient Analysis
application.

The measurement is started immediately with the default settings. It can be configured
in the Transient "Overview" dialog box, which is displayed when you select the "Over-


http://www2.rohde-schwarz.com/product/FSW.html

R&S®FSW-K60 Welcome to the Transient Analysis Application

view" softkey from any menu (see Chapter 6.1, "Configuration Overview",
on page 69).

2.2 Understanding the Display Information

The following figure shows a measurement diagram during analyzer operation. All dif-
ferent information areas are labeled. They are explained in more detail in the following
sections.

Multiview 22 Spectrum - Transient Analysis

Pl Level -28 as Time odel Hop
ALt .

1 Full RF :-_:,.-.~.-|nu.18 P Cirw | 2 Region FM Time Domain

1001 pis

1001 pEs

State

1 = Channel bar for firmware and measurement settings

2+3 = Window title bar with diagram-specific (trace) information

4 = Diagram area

5 = Diagram footer with diagram-specific information

6 = Instrument status bar with error messages, progress bar and date/time display

MSRA/MSRT operating mode

In MSRA and MSRT operating mode, additional tabs and elements are available. A
colored background of the screen behind the measurement channel tabs indicates that
you are in MSRA/MSRT operating mode.

For details on the MSRA operating mode see the R&S FSW MSRA User Manual. For
details on the MSRT operating mode see the R&S FSW Realtime Spectrum Applica-
tion and MSRT Operating Mode User Manual.

Channel bar information

In the Transient Analysis application, the R&S FSW shows the following settings:

User Manual 1175.6478.02 — 08 12



Understanding the Display Information

Table 2-1: Information displayed in the channel bar in the Transient Analysis application

Ref Level Reference level

Att RF attenuation

Freq Center frequency for the RF signal

Meas BW Measurement bandwidth

Meas Time Measurement time (data acquisition time)
Sample Rate Sample rate

Model Signal model (hop, chirp or none)

SGL The sweep is set to single sweep mode.

In addition, the channel bar also displays information on instrument settings that affect
the measurement results even though this is not immediately apparent from the display
of the measured values (e.g. transducer or trigger settings). This information is dis-
played only when applicable for the current measurement. For details see the

R&S FSW Getting Started manual.

Window title bar information

For each diagram, the header provides the following information:

Figure 2-1: Window title bar information in the R&S FSW Transient Analysis application

1 = Window number
2 = Window type

3 = Trace color

4 = Trace number

5 = Detector mode
6 = Trace mode

Diagram footer information

The diagram footer (beneath the diagram) contains the following information, depend-
ing on the evaluation:

Time domain:

e Start and stop time of data acquisition
® Number of data points

® Time displayed per division
Frequency domain:

® Center frequency

® Number of data points

® Bandwidth displayed per division

® Measurement bandwidth



Understanding the Display Information

Spectrogram:

® Center frequency

® Number of data points

® Measurement bandwidth
® Selected frame number

Status bar information

Global instrument settings, the instrument status and any irregularities are indicated in
the status bar beneath the diagram. Furthermore, the progress of the current operation
is displayed in the status bar.



3 About Transient Analysis

Transient analysis refers to signal effects which may appear briefly or change rapidly in
time or frequency. Typical examples are spurious emissions or modulated signals
using frequency-hopping techniques. Such signals often require analysis of a large
bandwidth, if possible without gaps.

Ideally, such signals are analyzed in real-time mode, which employs special hardware
in order to capture and process data simultaneously, and seamlessly. However, if a
real-time analyzer is not available, the Transient Analysis application is a good choice.

Similarly to real-time mode, but without the special hardware, this application captures
data and asynchronously - before data acquisition is completed - starts analyzing the
available input and displays first results. Especially for large bandwidths or long mea-
surement times, analysis becomes much more efficient and the complete measure-
ment task can be sped up significantly. Although gaps may occur between successive
measurements with large bandwidths, the results from each individual measurement
are complete without gaps.

Thus, the Transient Analysis application supports you in analyzing time- and fre-
quency-variant signals with large bandwidths.



4.1

4.2

Signal Processing

Measurement Basics

Some background knowledge on basic terms and principles used in analysis of transi-
ent signals is provided here for a better understanding of the required configuration
settings.

®  Data ACQUISIEION. .. e e e e e e e e e e —————— 16
®  SIgNAI PrOCESSING. ... uuutieiiitiiiiee ettt e e e e e e e e e e e s e e e e e e e aaaeeeaan 16
L S o g F= 1IN\ o T =Y £ 19
o  Basis Of EVAlUGLIoN......cooi i 22
®  ANAIYSIS REGION. ....eiiiiiiiieii et e et e e e e e e e 23
e Zooming and Shifting RESUILS.......ccuiiiiiii i 26
o  Measurement RANQE.....ccoooi oo ————— 27
O  Trace Evaluation........oo e 28
o Working With SPeCtrOgrams........cceiiii i 33
e Receiving Data Input and Providing Data Output..........cccccoriiiiiiiiiiiiieeeeeeeee 40
e Transient Analysis in MSRA/MSRT MOE.......cooiiiiiiiiiiiiiiiiiieeee e 42

Data Acquisition

The R&S FSW Transient Analysis application measures the power of the signal input
over time. How much data is captured depends on the measurement bandwidth and
the measurement time. These two values are interdependant and allow you to define
the data to be measured using different methods:

® By defining a bandwidth around the specified center frequency to be measured at a
specified sample rate

® By defining a time length during which a specified number of samples are mea-
sured at the specified center frequency

Signal Processing

The R&S FSW Transient Analysis application measures the power of the signal input
over time. In order to convert the time domain signal to a frequency spectrum, an FFT
(Fast Fourier Transformation) is performed which converts a vector of input values into
a discrete spectrum of frequencies.

The application calculates multiple FFTs per capture, by dividing one capture into sev-
eral overlapping FFT frames. This is especially useful in conjunction with window func-
tions since it enables a gap-free frequency analysis of the signal.

Using overlapping FFT frames leads to more individual results and improves detection
of transient signal effects. However, it also extends the duration of the calculation. The
size of the FFT frame depends on the number of input signal values (record length),
the overlap factor, and the time resolution (time span used for each FFT calculation).



R&S®FSW-K60 Measurement Basics
|

FFT window functions

Each FFT frame is multiplied with a specific window function after sampling in the time
domain. Windowing helps minimize the discontinuities at the end of the measured sig-
nal interval and thus reduces the effect of spectral leakage, increasing the frequency
resolution.

Additional filters can be applied after demodulation to filter out unwanted signals, or
correct pre-emphasized input signals.

Asynchronous data processing

During a measurement in the R&S FSW Transient Analysis application, the data is
captured and stored in the capture buffer until the defined measurement time has
expired. As soon as a minimum amount of data is available, the first FFT calculation is
performed. As soon as the required number of (overlapping) FFT results is available
(defined by the "sweep count"), the detector function is applied to the data and the first
frame is displayed in the Spectrogram (and any other active result displays).

Capture Buffer

Measurement Time (1 Capture)

W

N

FFT

| Detector > FRAME 1 T

— FRAME 2 =

FFT 8
[ [72])

FFT Detector %
3

g

FFT Spectrogram =
FFT Buffer 3

FFT o

=k

C

C)

d

Figure 4-1: Signal processing: calculating one spectrogram frame

Shortly after the measurement time is over, the final results are displayed and the mea-
surement is complete. Due to this asynchronous processing, initial analysis results are
available very quickly. At the same time, the data is captured over the full bandwidth
entirely without gaps. The following figure illustrates how the capture and result display
processes are performed asynchronously.

HE
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Signal Processing

Measurement Time (seconds 3

"N

100M
Capture Buffer S

i Capture Filling Level
1001

Result Display Buffer

Trace Points

Result Filling Level

Figure 4-2: Asynchronous data processing

Multiple spectrograms

However, after each data acquisition, a short delay occurs before the next acquisition
can be carried out. Thus, for measurements for which several spectrograms are
required and the capturing process is repeated several times (defined by the "frame
count"), a short gap in the results between spectrograms can be detected.

¢ Measurement Time (multiple captures) >

Capture Buffer 1 Capture Buffer 2 Capture Buffer 3

Spectrogram 2

S

(saunmdes a|diynw)
awl] Juswainses|y ”

\

Spectrogram 1

\
&

Spectrogram
History Buffer

Figure 4-3: Signal processing: calculating several spectrograms

Resolution bandwidth

The resolution bandwidth (RBW) has an effect on how the spectrum is measured and
displayed. It determines the frequency resolution of the measured spectrum and is
directly coupled to the selected analysis bandwidth (ABW). The ABW can be the full
measurement bandwidth, the bandwidth of the analysis region, or the length of the
result range, depending on the evaluation basis of the result display (see Chapter 4.4,
"Basis of Evaluation", on page 22). If the ABW is changed, the resolution bandwidth



4.3

431

Signal Models

is automatically adjusted. Which coupling ratios are available depends on the selected
FFT Window.

A small resolution bandwidth has several advantages. The smaller the resolution band-
width, the better you can observe signals whose frequencies are close together and
the less noise is displayed. However, a small resolution bandwidth also increases the
required measurement time.

The resolution bandwidth parameters can be defined in the bandwidth configuration,
see Chapter 6.6, "Bandwidth Settings", on page 111.

Time resolution

The time resolution determines the size of the bins used for each FFT calculation. The
shorter the time span used for each FFT, the shorter the resulting span, and thus the
higher the resolution in the spectrum becomes. The time resolution to be used for
R&S FSW can be defined manually or automatically according to the data acquisition
settings.

Signal Models

If the additional firmware options R&S FSW-K60H or -K60C are installed, the R&S
FSW Transient Analysis application supports different signal models for which similar
parameters are characteristic.

®  FrequENCY HOPPING. .. cuieeie ittt e s e e e 19
®  Frequency ChirPiNg. ... ..o 21
e Automatic vs. Manual Hop/Chirp State Detection............cccceviiieeiiiiiiieeeees 22

Frequency Hopping

Some digital data transmission standards employ a frequency-hopping technique, in
which a carrier signal is rapidly switched among many frequency channels. Discrete
frequencies and continuous modulation are characteristic of this signal model.
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3 Full Spectrogram

1001pts Meas BW 80.0 MHz Frame # -110

Figure 4-4: Typical spectrogram of a frequency-hopping signal

Analyzing such signals includes the following challenges:

® Detecting the currently used carrier frequency and a possible offset

® Determining the duration the signal stays at one frequency and the time it takes to
switch to another

® Measuring the average power level
® Demodulating the signal correctly

The R&S FSW Transient Analysis application (with the additional R&S FSW-K60H
option installed) can automatically detect frequency hops in a measured signal and
determine characteristic hop parameters. Both pulsed and continuous wave hopping
signals can be analyzed.

Assuming a frequency-hopping signal model, the frequency bands in which the carrier
can be expected are usually known in advance. Therefore, you can configure condi-
tions that must apply to the measured signal in order to detect a frequency hop and
distinguish it from random spurs or frequency distortions. Such conditions can be a fre-
quency tolerance around a defined nominal value, for instance, or a minimum or maxi-
mum dwell time in which the frequency remains steady.

Frequency (Hz)

Settling Tolerance (+) & A .
FM vs Time
Hop End /

o
Hop Begin Switching - £
Time 3
3
Dwell Tim SN Lo
N \ g

5 \69/ &— Nominal Hop Freq. —

Time (s)

Figure 4-5: Parameters required to detect hops
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Signal Models

Nominal Frequency Values (Hop States)

The (nominal) frequency values the carrier is expected to "hop" to are defined in
advance. Each such level is considered to be a hop state. The hop states are defined
as frequency offsets from the center frequency. A tolerance span can be defined to
compensate for settling effects. As long as the deviation remains within the tolerance
above or below the nominal frequency, the hop state is detected.

The nominal frequency levels are numbered consecutively in the "Hop States" table

(see Chapter 6.2.2, "Signal States", on page 72), starting at 0. The state index of the
corresponding nominal frequency level is assigned to each detected hop in the mea-
sured signal results.

Dwell Time Conditions

The dwell time is the time the signal remains in the tolerance area of a nominal hop
frequency, or in other words: the duration of a hop from beginning to end. In a default
measurement, useful dwell times for the current measurement are determined auto-
matically. However, you can define minimum or maximum dwell times, or both, man-
ually, in order to detect only specific hops, for example.

Frequency Chirping

Frequency chirping is similar to hopping, however, instead of switching to discrete fre-
quencies, the frequency varies with time at a particular chirp rate. Transient analysis
with the R&S FSW application (and the additional R&S FSW-K60C option) is restricted
to the commonly used linear FM chirp signals. In this case, the nominal chirp switches
to discrete values, referred to as the chirp states.

2 Full Spectrogram
ol

CF 1.0 GHz 1001 pts Meas BW .0 MHz Frame #.0

Figure 4-6: Typical spectrogram of a chirped signal
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4.4

Basis of Evaluation

The R&S FSW Transient Analysis application can automatically detect chirps in a mea-
sured signal and determine characteristic chirp parameters. Both pulsed and continu-
ous wave chirp signals can be analyzed.

Obviously, if you consider the chirps rather than the individual frequencies, the mea-
sured data from chirped signals is very similar to hopped signals, and thus the analysis
tasks and the characteristic parameters are very similar, as well.

Sefting Tolerance () & | /s .
o e T T N Chirp Rate vs Time
Chirp End

g
E Chirp Begin S 9
2 3
2 2

Chiplengh— [ N L, B
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£ NS T T \
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Nominal Chirp Rate -
W o N
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Figure 4-7: Parameters required to detect chirps

In the R&S FSW Transient Analysis application, for a chirp signal, the derivation of the
captured signal data is calculated before further analysis. From there, processing is
identical for both signal models.

Automatic vs. Manual Hop/Chirp State Detection

By default, the R&S FSW Transient Analysis application automatically detects the
existing hop/chirp states in a pre-measurement. For an initial overview of the signal at
hand this detection is usually sufficient. For more accurate results, particularly if the
input signal is known in advance, the nominal frequency or chirp values can be defined
manually.

Basis of Evaluation

Depending on the measurement task, not all of the measured data in the capture buffer
may be of interest. In some cases it may be useful to restrict analysis to a specific
user-definable region, or to a selected individual chirp or hop. This makes analysis
more efficient and the display clearer.

Automatic detection of hops or chirps, for example, is always based on a restricted
analysis region. Numeric results for characteristic parameters, as well as statistical
results, are also calculated on this restricted basis.

For graphical displays, selecting an individual hop or chirp allows you to analyze or
compare characteristic values in detail.

Which evaluation basis is available for which result display is indicated in Table 5-1.
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Detected hops/chirps are indicated by green bars along the x-axis in graphical result
displays. The selected hop/chirp (see "Select Hop / Select Chirp" on page 130) is indi-
cated by a blue bar. The hop/chirp index as displayed in the result tables is indicated at
the bottom of each bar.
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6 Hop Results
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Figure 4-8: Example of detected hops with hop index in graphical result display and result table

Analysis Region

The analysis region determines which of the captured data is analyzed and displayed
on the screen. By default, the entire capture buffer data is defined as the analysis
region. However, you can select a specific frequency and time region which is of inter-
est for analysis. The results can then be restricted to this region (see Chapter 7.3,
"Evaluation Basis", on page 130).

Note, however, that only one analysis region can be defined. All result displays that are
restricted to the analysis region thus have the same data basis.

User Manual 1175.6478.02 — 08
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Numeric results (displayed in the result or statistics tables) are always calculated
based on the analysis region.

For graphical result displays based on the analysis region, the x-axis range corre-
sponds to the analysis region length (see "Time Gate Length" on page 111).

The analysis region is indicated by a colored frame in the Full Spectrogram display,
and by vertical blue lines in result displays based on the full capture buffer.

1001 pts Meas BW 80.0 MHz Frame # 0

The colors used to indicate the analysis range in spectrograms are configurable, see
"Modifying Analysis Region and Sweep Separator Colors" on page 137.

Defining the analysis region

There are different methods of defining the analysis region:

® absolute definition: by defining an absolute frequency span and an absolute time
gate
The frequency span is defined by an offset from the center frequency and an
analysis bandwidth.
The time gate is defined by a starting point after measurement begin and the gate
length.

® relative definition: by linking the analysis region to the full capture buffer and defin-
ing a percentage of the full bandwidth and measurement time
The specified frequency offset or time gate start are also considered for relative
values.

® graphically: The analysis region is indicated by a dotted frame in the Spectrogram
display and by vertical lines in the full spectrum display. Its size and position can
be moved by tapping and dragging the frame on the touchscreen.
Furthermore, the data zoom and shift functions allow you to change the size and
position of the analysis region from any graphical result display (see Chapter 4.6,
"Zooming and Shifting Results", on page 26).

The absolute and relative methods can be combined, for example by defining an abso-
lute frequency span and a relative time gate.

HE
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Figure 4-9: Visualization of absolute analysis region parameters

Processing data in the analysis region - data zoom

In result displays restricted to the analysis region, only the data measured for the
specified frequency range and within the defined time gate is considered. Furthermore,
the analysis region data is taken only from the latest data acquisition, that is, only data
that is still in the capture buffer is analyzed.

Restricting the results to an analysis region has the same effect as a data zoom: the
results are recalculated for a restricted data base. The data in the capture buffer is fil-
tered by the defined time gate; the measured data within that time span then passes a
bandpass filter, so only the frequency range of interest is analyzed. Depending on the
selected result display, the data is then demodulated, if necessary, and distributed
among the trace points using a detector. The time span displayed per division of the
diagram is much smaller compared to the initial full data analysis. Thus, the results of
the analysis range become more precise.
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Capture Buffer

Full result

P> AM Detector
Time Gate
Bandpass
Filter
P AM Detector

Analysis region result

Figure 4-10: Data zoom - full result vs. analysis region result

4.6 Zooming and Shifting Results

As described above (Processing data in the analysis region - data zoom),restricting the
results to an analysis region has the same effect as a data zoom: the results are recal-
culated for a restricted data base.

This is exactly what the "Data Zoom" (") function in the toolbar does: it changes the
size of the analysis region and re-evaluates the new data base. Thus, if the analysis
region is reduced, less data is displayed in the same area of the screen, thus enlarging
the display of the selected data. If the analysis region is enlarged, more data is dis-
played.

The "Data Shift" () function, on the other hand, does not change the size of the analy-
sis region, but the position. Thus you can scroll through the signal and analyze several
hops/chirps after another, for example.

The effects of a data zoom or shift are reflected in the Analysis Region settings of the
"Data Acquisition" dialog box.

Similarly, when the data zoom and shift functions are applied to a hop/chirp-based
result display, the size or position of the result range are changed (see Chapter 7.2.1,
"Result Range", on page 121).

This means that ALL result displays based on the analysis region or hop/chirp result
range are re-evaluated after a data zoom or shift function is applied in any window.
This includes result tables, which may take some time to re-calculate. Close the result
tables during a data shift/zoom to improve the screen update speed.
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Use the data zoom or shift functions in the full spectrum or spectrogram displays and
analyze the data sequentially or hop-by-hop / chirp-by-chirp in the other result displays!

4.7 Measurement Range

In order to calculate frequency, phase or power results in frequency hopping or chirped
signals more accurately, it may be useful not to take the entire dwell time of the hop (or
length of the chirp) into consideration, but only a certain range within the dwell time/
length. Thus, it is possible to eliminate settling effects, for instance. For such cases, a

measurement range can be defined for frequency, phase and power results, in relation
to specific hop or chirp characteristics.

Hop Begin Hop End

Frequency (Hz)

Dwell Time

Hop ICenter

|
| el A

w o ~ I\§/  HopFreq

5
rd

«—Length L—» Time (s)

Offset x

Figure 4-11: Measurement range parameters for hopped signals

Similarly, for chirped signals, a measurement range can be defined for the correspond-
ing parameters.
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Figure 4-12: Measurement range parameters for chirped signals

Each range is defined by a reference point, an offset, and the range length. The refer-
ence point can be either the center or either edge of the hop/chirp, or a point defined
by an offset to one of these characteristic points. The range is then centered around
this reference point.

Example:

In Figure 4-11, the indicated measurement range could be defined by the following
parameters, for example:

® "Reference": Hop End

e "Offset":-x
® "Alignment": right
® "lLength™ L

i

Measurement range vs result range

While the measurement range defines which part of the hop/chirp is used for individual
calculations, the result range determines which part is displayed on the screen in the
form of AM, FM or PM vs. time traces (see also Chapter 7.2.1, "Result Range",

on page 121).

4.8

Trace Evaluation

Traces in graphical result displays based on the defined result range (see Chap-
ter 7.2.1, "Result Range", on page 121) can be configured, for example to perform
statistical evaluations over the selected hop/chirp or all hops/chirps.

You can configure up to 6 individual traces for the following result displays (see Chap-
ter 5.3, "Evaluation Methods for Transient Analysis", on page 59):

® RF Power Time Domain
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® M Time Domain

® Frequency Deviation Time Domain
® PM Time Domain

® PM Time Domain (Wrapped)

® Chirp Rate Time Domain

Find out more about trace evaluation:

e Mapping Samples to Measurement Points with the Trace Detector....................... 29
e Analyzing Several Traces - Trace MOdE.........cccceeiieiiiiiiiiiiiiiieee e 31
L I I = oS o= 1S o3 SR 32

Mapping Samples to Measurement Points with the Trace Detector

A trace displays the values measured at the measurement points. The number of sam-
ples taken during a measurement is much larger than the number of measurement
points that are displayed in the measurement trace.

Obviously, a data reduction must be performed to determine which of the samples are
displayed for each measurement point. This is the trace detector's task.

The trace detector can analyze the measured data using various methods:

The detector activated for the specific trace is indicated in the corresponding trace
information by an abbreviation.

Table 4-1: Detector types

Detector Abbrev. | Description

Positive Peak | Pk Determines the largest of all positive peak values of the levels measured at the
individual frequencies which are displayed in one sample point

Negative Peak | Mi Determines the smallest of all negative peak values of the levels measured at
the individual frequencies which are displayed in one sample point

Auto Peak Ap Combines the peak detectors; determines the maximum and the minimum
value of the levels measured at the individual frequencies which are displayed
in one sample point

RMS Rm Calculates the root mean square of all samples contained in a measurement
point.

The RMS detector supplies the power of the signal irrespective of the wave-
form (CW carrier, modulated carrier, white noise or impulsive signal). Correc-
tion factors as needed for other detectors to measure the power of the different
signal classes are not required.
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Detector Abbrev. | Description
Average Av Calculates the linear average of all samples contained in a measurement
point.

To this effect, R&S FSW uses the linear voltage after envelope detection. The
sampled linear values are summed up and the sum is divided by the number of
samples (= linear average value). For logarithmic display the logarithm is
formed from the average value. For linear display the average value is dis-
played. Each measurement point thus corresponds to the average of the mea-
sured values summed up in the measurement point.

The average detector supplies the average value of the signal irrespective of
the waveform (CW carrier, modulated carrier, white noise or impulsive signal).

Sample Sa Selects the last measured value of the levels measured at the individual fre-
quencies which are displayed in one sample point; all other measured values
for the frequency range are ignored

The result obtained from the selected detector for a measurement point is displayed as
the value at this x-axis point in the trace.

Measurement point n Meas. point n+1

Video
Signal

AVG — N —
RMS

J

The trace detector for the individual traces can be selected manually by the user or set
automatically by the R&S FSW.

The detectors of the R&S FSW are implemented as pure digital devices. All detectors
work in parallel in the background, which means that the measurement speed is inde-
pendent of the detector combination used for different traces.

Auto detector

If the R&S FSW is set to define the appropriate detector automatically, the detector is
set depending on the selected trace mode:

Trace mode Detector
Clear Write Auto Peak
Max Hold Positive Peak
Min Hold Negative Peak
Average Sample Peak
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Trace mode Detector

View —

Blank -

4.8.2 Analyzing Several Traces - Trace Mode

If several measurements are performed one after the other, or continuous measure-
ments are performed, the trace mode determines how the data for subsequent traces
is processed. After each measurement, the trace mode determines whether:

® the data is frozen (View)

® the data is hidden (Blank)

® the data is replaced by new values (Clear Write)

® the data is replaced selectively (Max Hold, Min Hold, Average)

6 Each time the trace mode is changed, the selected trace memory is cleared.

The trace mode also determines the detector type if the detector is set automatically,
see Chapter 4.8.1, "Mapping Samples to Measurement Points with the Trace Detec-
tor", on page 29.

The R&S FSW offers the following trace modes:

Table 4-2: Overview of available trace modes

Trace Mode Description

Blank Hides the selected trace.

Clear Write Overwrite mode: the trace is overwritten by each measurement. This is the default set-
ting.

All available detectors can be selected.

Max Hold The maximum value is determined over several measurements and displayed. The
R&S FSW 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.

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

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

Average The average is formed over several measurements and displayed. The Sweep / Aver-
age Count determines the number of averaging procedures.

(See also Chapter 4.8.3, "Trace Statistics", on page 32.)

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




Trace Evaluation

reference level (see below), can be changed without impact on the displayed trace.
The fact that the displayed trace no longer matches the current instrument setting is
indicated by the * icon on the tab label.

6 If a trace is frozen ("View" mode), the instrument settings, apart from level range and

If the level range or reference level is changed, the R&S FSW automatically adapts the
trace data to the changed display range. This allows an amplitude zoom to be made
after the measurement in order to show details of the trace.

4.8.3 Trace Statistics

Each trace represents an analysis of the data measured in one result range. As descri-
bed in Chapter 4.8.2, "Analyzing Several Traces - Trace Mode", on page 31, statistical
evaluations can be performed over several traces, that is, result ranges. Which ranges
and how many are evaluated depends on the configuration settings.

Selected hop/chirp vs all hops/chirps

The Sweep / Average Count determines how many measurements are evaluated.

For each measurement, in turn, either the selected hop/chirp only (that is: one result
range), or all detected hops/chirps (that is: possibly several result ranges) can be inclu-
ded in the statistical evaluation.

Thus, the overall number of averaging steps depends on the Sweep / Average Count
and the statistical evaluation mode.

Result

RR#2 RR#3
range #1
Capture/ Sweep count;

#1
2 —L

S R
#3

-*E —

Mo. averages for trace
statistics over

selected hop/chirp @ 3

Figure 4-13: Trace statistics - number of averaging steps
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4.9 Working with Spectrograms

In addition to the standard "level versus frequency" or "level versus time" traces, the
R&S FSW also provides a spectrogram display of the measured data.

A spectrogram shows how the spectral density of a signal varies over time. The x-axis
shows the frequency, the y-axis shows the time. A third dimension, the power level, is
indicated by different colors. Thus you can see how the strength of the signal varies
over time for different frequencies.

Example:

MultiView Spectrum

RefLevel 0,00 dBm RBW z

Att SWT 418 s VBW z  Mode Auto FFT
1 Frequency Sweep

1001 pts
0 ______J0dRm - &0dBm ____s0dem

Frame & 0

In this example, you see the spectrogram for the calibration signal of the R&S FSW,
compared to the standard spectrum display. Since the signal does not change over
time, the color of the frequency levels does not change over time, i.e. vertically. The
legend above the spectrogram display describes the power levels the colors represent.

Result display

The spectrogram result can consist of the following elements:

HE
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1 Frequency Sweep °
22.19 dB

14.4687 MHz

-2J.57 dBm|

#-126 100.000 MHz|

CF 100.0 MHz
2 Spectrogram e 1P|

CF 100,0 MHz 1001 pts Span 100.0 MHz Frame # -57

3 Marker Table
Type Ref "Trc Fr X-Yalue Y-Value Function Function Result
M1 1 1019.0 MHz -23.57 dBm
M1 1 -14.8687 MHz -22.19 dB
M1 1 a0 15.1272 MHz -22.02 dB

Figure 4-14: Screen layout of the spectrogram result display

1 = Spectrum result display

2 = Spectrogram result display
3 = Marker list

4 = Marker

5 = Delta marker

6 = Color map

7 = Timestamp / frame number
8 = Current frame indicator

For more information about spectrogram configuration, see Chapter 7.6, "Spectrogram
Settings", on page 135.

Remote commands:

Activating and configuring spectrograms:

Chapter 11.6.10, "Configuring Spectrograms", on page 304

Storing results:

MMEMory: STORe<n>:SPECtrogram on page 378

L I 10 U= = 0 1= T N
L J O7o ] (o] g 1V =T o 1= T PEEUURRN
e Markers in the Spectrogram

Time Frames

The time information in the spectrogram is displayed vertically, along the y-axis. Each
line (or trace) of the y-axis represents one or more captured measurement and is
called a time frame or simply "frame". As with standard spectrum traces, several mea-
sured values are combined in one measurement point using the selected detector.

|
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Frames are sorted in chronological order, beginning with the most recently recorded
frame at the top of the diagram (frame number 0). With the next measurement, the pre-
vious frame is moved further down in the diagram, until the maximum number of cap-
tured frames is reached. The display is updated continuously during the measurement,
and the measured trace data is stored. Spectrogram displays are continued even after
single measurements unless they are cleared manually.

The frames for each individual sweep are separated by colored lines.

spectrogram display by maximizing the window using the "Split/Maximize" key.
=1
= ]

Alternatively, use a spectrogram based on the analysis region and decrease the size of
the region to zoom into the data of interest. (See also Chapter 4.6, "Zooming and Shift-
ing Results", on page 26.)

@ The scaling of the time axis (y-axis) is not configurable. However, you can enlarge the

Tracking absolute time - timestamps

Alternatively to the frame count, the absolute time (that is: a timestamp) at which a
frame was captured can be displayed. While the measurement is running, the time-
stamp shows the system time. In single measurement mode or if the measurement is
stopped, the timestamp shows the time and date at the end of the measurement.Thus,
the individual frames can be identified by their timestamp or their frame count.

When active, the timestamp replaces the display of the frame number in the diagram
footer (see Figure 4-14).

Displaying individual frames

The spectrogram diagram contains all stored frames since it was last cleared. Arrows
on the left and right border of the spectrogram indicate the currently selected frame.
The spectrum diagram always displays the spectrum for the currently selected frame.

The current frame number is indicated in the diagram footer, or alternatively a time-
stamp, if activated. The current frame, displayed at the top of the diagram, is frame
number 0. Older frames further down in the diagram are indicated by a negative index,
e.g."-10". You can display the spectrum diagram of a previous frame by changing the
current frame number.

4.9.2 Color Maps
Spectrograms assign power levels to different colors to visualize them. The legend
above the spectrogram display describes the power levels the colors represent.

The color display is highly configurable to adapt the spectrograms to your needs. You
can define:

® Which colors to use (Color scheme)
® Which value range to apply the color scheme to
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® How the colors are distributed within the value range, i.e where the focus of the vis-
ualization lies (shape of the color curve)

The individual colors are assigned to the power levels automatically by the R&S FSW.

The Color Scheme

You can select which colors are assigned to the measured values. Four different color
ranges or "schemes" are available:

region frame and sweep separator lines, see "Modifying Analysis Region and Sweep

6 For each color scheme, you can select the suitable color used to display the analysis
Separator Colors" on page 137.

e Hot

Uses a color range from blue to red. Blue colors indicate low levels, red colors indi-
cate high ones.

e Cold

Uses a color range from red to blue. Red colors indicate low levels, blue colors
indicate high ones.
The "Cold" color scheme is the inverse "Hot" color scheme.

°
A
[
Q
Q
=

dBm

Uses a color range from black over green to light turquoise with shades of green in
between. Dark colors indicate low levels, light colors indicate high ones.

® Grayscale

-10dBm

Shows the results in shades of gray. Dark gray indicates low levels, light gray indi-
cates high ones.

The Value Range of the Color Map

If the measured values only cover a small area in the spectrogram, you can optimize
the displayed value range so it becomes easier to distinguish between values that are
close together. Display only parts of interest.

The Shape and Focus of the Color Curve

The color mapping function assigns a specified color to a specified power level in the
spectrogram display. By default, colors on the color map are distributed evenly. How-
ever, to visualize a certain area of the value range in greater detail than the rest, you
can set the focus of the color mapping to that area. Changing the focus is performed
by changing the shape of the color curve.
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The color curve is a tool to shift the focus of the color distribution on the color map. By
default, the color curve is linear. If you shift the curve to the left or right, the distribution
becomes non-linear. The slope of the color curve increases or decreases. One end of
the color palette then covers a large range of results, while the other end distributes
several colors over a relatively small result range.

You can use this feature to put the focus on a particular region in the diagram and to
be able to detect small variations of the signal.
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Example:

In the color map based on the linear color curve, the range from -100 dBm to -60 dBm
is covered by blue and a few shades of green only. The range from -60 dBm to
-20 dBm is covered by red, yellow and a few shades of green.

Start 0.0%] Shape 0.00] Stop 100.0%
Hot Cold Radar Grayscale

Figure 4-15: Spectrogram with (default) linear color curve shape = 0

The sample spectrogram is dominated by blue and green colors. After shifting the color
curve to the left (negative value), more colors cover the range from -100 dBm to

-60 dBm (blue, green and yellow). This range occurs more often in the example. The
range from -60 dBm to -20 dBm, on the other hand, is dominated by various shades of
red only.
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Hot Cold Radar Grayscale

Figure 4-16: Spectrogram with non-linear color curve (shape = -0.5)

4.9.3 Markers in the Spectrogram

Markers and delta markers are shaped like diamonds in the spectrogram. They are
only displayed in the spectrogram if the marker position is inside the visible area of the
spectrogram. If more than two markers are active, the marker values are displayed in a
separate marker table.

In the spectrum result display, the markers and their frequency and level values (1) are
displayed as usual. Additionally, the frame number is displayed to indicate the position
of the marker in time (2).

mi[1] -24.01 dBm Frequency and Power Level
@k#-su (igso.un MHz of the Marker
D2[1] -22.31 dB
% 50 286.00 MHz @ Frame Number of the Marker
In the spectrogram result display, you can activate up to 16 markers or delta markers
at the same time. Each marker can be assigned to a different frame. Therefore, in
addition to the frequency you also define the frame number when activating a new
marker. If no frame number is specified, the marker is positioned on the currently

selected frame. All markers are visible that are positioned on a visible frame. Special
search functions are provided for spectrogram markers.

In the spectrum result display, only the markers positioned on the currently selected
frame are visible. In "Continuous Sweep" mode, this means that only markers posi-
tioned on frame 0 are visible. To view markers that are positioned on a frame other



R&S®FSW-K60 Measurement Basics

than frame 0 in the spectrum result display, you must stop the measurement and select
the corresponding frame.

4.10 Receiving Data Input and Providing Data Output

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

4.10.1 RF Input Protection

The RF input connector of the R&S FSW must be protected against signal levels that
exceed the ranges specified in the data sheet. Therefore, the R&S FSW is equipped
with an overload protection mechanism. This mechanism becomes active as soon as
the power at the input mixer exceeds the specified limit. It ensures that the connection
between RF input and input mixer is cut off.

When the overload protection is activated, an error message is displayed in the status
bar ("INPUT OVLD"), and a message box informs you that the RF Input was discon-
nected. Furthermore, a status bit (bit 3) in the STAT : QUES : POW status register is set.
In this case you must decrease the level at the RF input connector and then close the
message box. Then measurement is possible again. Reactivating the RF input is also
possible via the remote command ITNPut:ATTenuation:PROTection:RESet.

4.10.2 Basics on Input from I/Q Data Files

The 1/Q data to be evaluated in a particular R&S FSW application can not only be cap-
tured by the application itself, it can also be loaded from a file, provided it has the cor-
rect format. The file is then used as the input source for the application.

For example, you can capture I/Q data using the I/Q Analyzer application, store it to a
file, and then analyze the signal parameters for that data later using the Pulse applica-
tion (if available).

The 1/Q data must be stored in a format with the file extension . iqg. tar. For a detailed
description see Chapter A.2, "l/Q Data File Format (ig-tar)", on page 390.

As opposed to importing data from an 1/Q data file using the import functions provided
by some R&S FSW applications (e.g. the I/Q Analyzer or the R&S FSW VSA applica-
tion), the data is not only stored temporarily in the capture buffer, where it overwrites
the current measurement data and is in turn overwritten by a new measurement.
Instead, the stored 1/Q data remains available as input for any number of subsequent
measurements. Furthermore, the (temporary) data import requires the current mea-
surement settings in the current application to match the settings that were applied
when the measurement results were stored (possibly in a different application). When
the data is used as an input source, however, the data acquisition settings in the cur-
rent application (attenuation, center frequency, measurement bandwidth, sample rate)
can be ignored. As a result, these settings cannot be changed in the current applica-
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tion. Only the measurement time can be decreased, in order to perform measurements
on an extract of the available data (from the beginning of the file) only.

When using input from an 1/Q data file, the RUN SINGLE function starts a single mea-
surement (i.e. analysis) of the stored 1/Q data, while the RUN CONT function repeat-
edly analyzes the same data from the file.

Sample iq.tar files

If you have the optional R&S FSW VSA application (R&S FSW-K70), some sample
iq.tar files are provided inthe C: /R_S/Instr/user/vsa/DemoSignals directory
on the R&S FSW.

410.3

4104

Pre-trigger and post-trigger samples

In applications that use pre-triggers or post-triggers, if no pre-trigger or post-trigger
samples are specified in the 1/Q data file, or too few trigger samples are provided to
satisfy the requirements of the application, the missing pre- or post-trigger values are
filled up with zeros. Superfluous samples in the file are dropped, if necessary. For pre-
trigger samples, values are filled up or omitted at the beginning of the capture buffer,
for post-trigger samples, values are filled up or omitted at the end of the capture buffer.

Input from Noise Sources

The R&S FSW provides a connector (NOISE SOURCE CONTROL) with a voltage sup-
ply for an external noise source. By switching the supply voltage for an external noise
source on or off in the firmware, you can activate or deactive 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 FSW 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 FSW and measure the total noise power. From this
value you can determine the noise power of the R&S FSW. 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.

The noise source is controlled in the "Output" settings, see "Noise Source"
on page 99

Receiving and Providing Trigger Signals

Using one of the TRIGGER INPUT / OUTPUT connectors of the R&S FSW, the

R&S FSW can use a signal from an external device as a trigger to capture data. Alter-
natively, the internal trigger signal used by the R&S FSW can be output for use by
other connected devices. Using the same trigger on several devices is useful to syn-
chronize the transmitted and received signals within a measurement.

For details on the connectors see the R&S FSW "Getting Started" manual.
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External trigger as input

If the trigger signal for the R&S FSW is provided by an external device, the trigger sig-
nal source must be connected to the R&S FSW and the trigger source must be defined
as "External" for the R&S FSW.

Trigger output

The R&S FSW can provide output to another device either to pass on the internal trig-
ger signal, or to indicate that the R&S FSW itself is ready to trigger.

The trigger signal can be output by the R&S FSW automatically, or manually by the
user. If it is provided automatically, a high signal is output when the R&S FSW has trig-
gered due to a measurement start ("Device Triggered"), or when the R&S FSW is
ready to receive a trigger signal after a measurement start ("Trigger Armed").

Manual triggering

If the trigger output signal is initiated manually, the length and level (high/low) of the
trigger pulse is also user-definable. Note, however, that the trigger pulse level is
always opposite to the constant signal level defined by the output "Level" setting, e.g.
for "Level = High", a constant high signal is output to the connector until the "Send
Trigger" button is selected. Then, a low pulse is provided.

v trigger v trigger
5 - 5 | -
J_D_) A i
low-level constant, high-level constant,
high-level trigger low-level trigger

Providing trigger signals as output is described in detail in the R&S FSW User Manual.

4.11

Transient Analysis in MSRA/MSRT Mode

The R&S FSW Transient Analysis application can also be used to analyze data in
MSRA or MSRT operating mode. The main difference between the two modes is that
in MSRA mode, an 1/Q analyzer performs data acquisition, while in MSRT mode, a
real-time measurement is performed to capture data.

In MSRA/MSRT operating mode, only the MSRA/MSRT Master actually captures data;
the MSRA/MSRT applications receive an extract of the captured data for analysis,
referred to as the application data. For the R&S FSW Transient Analysis application
in MSRA/MSRT operating mode, the application data range is defined by the same
settings used to define the signal capture in Signal and Spectrum Analyzer mode. In
addition, a capture offset can be defined, i.e. an offset from the start of the captured
data to the start of the application data for transient analysis. The "Capture Buffer" dis-
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plays show the application data of the R&S FSW Transient Analysis application in
MSRA/MSRT mode.

Data acquisition in MSRT mode

@ By default, the R&S FSW Transient Analysis application uses the largest possible
measurement bandwidth. Depending on which bandwidth extension options are instal-
led (if any), this may be up to 500 MHz. However, in MSRT mode a maximum of
160 MHz bandwidth is available. Thus, you must ensure the measurement bandwidth
for Transient Analysis is available in MSRT mode. Otherwise you will not obtain useful
results.

Data coverage for each active application

Generally, if a signal contains multiple data channels for multiple standards, separate
applications are used to analyze each data channel. Thus, it is of interest to know
which application is analyzing which data channel. The MSRA/MSRT Master display
indicates the data covered by each application by vertical blue lines labeled with the
application name.

Analysis interval

However, the individual result displays of the application need not analyze the com-
plete data range. The data range that is actually analyzed by the individual result dis-
play is referred to as the analysis interval.

In the R&S FSW Transient Analysis application the analysis interval is automatically
determined according to the analysis region settings, as in Signal and Spectrum Ana-
lyzer mode. The currently used analysis interval (in seconds, related to capture buffer
start) is indicated in the window header for each result display.

Analysis line

A frequent question when analyzing multi-standard signals is how each data channel is
correlated (in time) to others. Thus, an analysis line has been introduced. The analysis
line is a common time marker for all MSRA slave applications. It can be positioned in
any MSRA slave application or the MSRA Master and is then adjusted in all other slave
applications. Thus, you can easily analyze the results at a specific time in the measure-
ment in all slave applications and determine correlations.

If the marked point in time is contained in the analysis interval of the slave application,
the line is indicated in all time-based result displays, such as time, symbol, slot or bit
diagrams. By default, the analysis line is displayed, however, it can be hidden from
view manually. In all result displays, the "AL" label in the window title bar indicates
whether the analysis line lies within the analysis interval or not:

® orange "AL": the line lies within the interval
e white "AL": the line lies within the interval, but is not displayed (hidden)
® no "AL": the line lies outside the interval

User Manual 1175.6478.02 — 08 43



R&S®FSW-K60 Measurement Basics

MSRA View =2 MSRA Master Transient Analysis

Ref Level 0.00 0 Meas Time 50 ps  Model Hop
Att 0 ViHz  SRate 0
1 Full RF Spectrur 1 2 Region FM Time Domain

8.0 MHz/ Meas BW 80.0 MHz | 0.0 s
| 4Hop (1) Freq

= 3 = = 5 - '
CF 1.0 GHz 1001 pts Meas BW 80.0 MHz Frame # 0 | 44.749998779 ps 1001 pts 10.0 ps/ 144.699996632 s
5 Hop Results
rerva U
Hop State Hop Dwell Switching State Avg Hop State Relative Freq Dev
D Nol Inaex Begin Time Time Frequency  Frequency Deviation Frequency Peak
' (ms) (ms) (ms) (kHz) (kHz) (kHz) (kHz) (kHz)
2 0 o - 18

Figure 4-17: Analysis line in R&S FSW Transient Analysis application

For details on the MSRA operating mode see the R&S FSW MSRA User Manual. For
details on the MSRT operating mode see the R&S FSW Real-Time Spectrum Applica-
tion and MSRT Operating Mode User Manual.
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5 Measurement Results

The data that was measured by the R&S FSW can be evaluated using various different
methods.

Basis of evaluation

For some displays you can define whether the results are calculated for:

® the entire capture buffer

® the selected analysis region

® a selected individual chirp or hop (for options R&S FSW-K60C/-K60H)

1 Full FM Time Domain w2 Region FM Time Domain w | 3 Hop (1) FM Time Domain

LTI T pe—

1001 pts .0ms/ 10.0ms | 5. 4828777ms 1001 pts 234.95 ps/ 7.83236 ms | 5.64328022... 1001... 9.97 ... 5.74295022..

Figure 5-1: Example for different data sources for the same result display (FM Time Domain)

The data source for each result display is selected in the MEAS menu. It is indicated in
the description of the individual result displays.

The analysis region is indicated by a colored frame in the Full Spectrogram display,
and by vertical blue lines in result displays based on the full capture buffer. For details
on the analysis region see Chapter 4.5, "Analysis Region", on page 23.

For hop/chirp-based result displays, the current hop/chirp index as displayed in the
result tables is indicated at the bottom of the hop/chirp bar.

Measurement range vs result range

The measurement range defines which part of a hop/chirp is used for calculation (for
example for frequency estimation), whereas the result range determines which data is
displayed on the screen in the form of AM, FM or PM vs. time traces.

@ Exporting Table Results to an ASCII File

Measurement result tables can be exported to an ASCII file for further evaluation in
other (external) applications.

For step-by-step instructions on how to export a table, see Chapter 8.2, "How to Export
Table Data", on page 163.

@  HOP PaArameters.....oouuuiiiiiciceiie et e e e e e e e e e e e e e e e e aaaaara—a 46
@  Chirp Par@meters......uuuuuiiiieeiiee et e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeaeas 52
e Evaluation Methods for Transient ANalYSiS..........coieeeeeceriiiiiiiieee e 59
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Hop Parameters

Hop Parameters

If the R&S FSW-K60H option is installed, various hop parameters can be determined
during transient analysis.

The hop parameters to be measured are based primarily on the IEEE 181 Standard
181-2003. For detailed descriptions refer to the standard documentation ("IEEE Stan-
dard on Transitions, hops, and Related Waveforms", from the IEEE Instrumentation
and Measurement (I&M) Society, 7 July 2003).

The following graphic illustrates the main hop parameters and characteristic values.
(For a definition of the values used to determine the measured hop parameters see
Chapter 4.3.1, "Frequency Hopping", on page 19.)

Settling Tolerance (+) £ |

—
FMvs Time

Hop End /
. - g
g Hop Begin Switching é
g Time E
Z . g
£ Dwell Ti 2
T

)
(

;5 . : \69/ Nominal Hop Freq.

Time (s)

Figure 5-2: Definition of the main hop parameters and characteristic values

In order to obtain these results, select the corresponding parameter in the result config-
uration (see Chapter 7.2.2, "Table Configuration", on page 122) or apply the required
SCPI parameter to the remote command (see Chapter 11.6.5, "Table Configuration",
on page 262 and Chapter 11.9.1, "Retrieving Information on Detected Hops",

on page 340).

Hop ID and Hop number

Each individual hop can be identified by a timestamp which corresponds to the abso-
lute time the beginning of the hop was detected. In addition, each hop is provided with
a consecutive number, which starts at 1 for each new measurement. This is useful to
distinguish hops in a measurement quickly.

Remote command:

[SENSe:]HOP:ID? on page 349

[SENSe: ] HOP:NUMBer? on page 352

) £= (T L= T = 10 0 L=Y (=Y TSRS 47
S 1 (= 41 1= OO 47
TIMING PArAMELEIS. ...t e e e e e e e e e e e e e e aaaeeeeaan 47
O 5 (o o] = =Y 12 VOO 47
L DWEII TIME..evuieiieieeeieieieie ettt bbbttt 48
L SWItCHING THME.....eeeee ettt et n e et e een e e s 48
FreqUEeNCY Parameters. .. ... e e e e 48
L State Frequency (NOMING)..........cveveeeveeieeeereteeeeeeeeseseeeeeeess s e s 48
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L AVErage FrEQUENCY.......cooveeeeceeecececeeeeteteeeeeeeeeeeeessaeasaeaeae et ses s s esesenasanasaeaeses 48
L HOP State DEVIAtION..........cvveeeeeeeeeeeee et 48
L Relative Frequency (HOP-t0-HOP)........ccueveveeeeeeeeeeeereeeeeeeeeeeeeeeeeeeeessenenenees 49
L Frequency Deviation (PEAK)..........ccoweweeeeeeeeeeeeeeeeeeeeeeeeeeeee e e sesee e enen e, 49
L Frequency Deviation (RMS)......c.ccowoeeeeeeeeeeeeeeeeeeseeeeeeneeeeeeees e esenenee e 49
L Frequency Deviation (AVEFage)............c.eueueueeereeeeseseeeeetesseesssssesessessssnessees 50
Phase parameters....... ..ot 50
L Phase Deviation (PEaK)..........cceueueueueeeeeeeeeeeeeeeeeeeeeeeteeeeeeeeeseeeneasaeaeseseaeeennas 50
L Phase Deviation (RIMS).........cccueueueureeeeeeeeeeeeeaeseseeeseeeeeeeeesessasssessesssesesenenans 51
L Phase Deviation (AVErage)...........ceueueueueueeeeeeeeeeeeeerseeseseseesessssesesesesesrananeees 51
POWET PAramMELErS......uuviiiiieeee ittt e e e e e e e s s e s s e e e e e e e aaeeessannnnnreneeees 51
L MINIMUM POWE........ecvvicecee ettt eeae e es s esae e sae s ens s en s senanen 51
L MaXiMUM POWET.......coouiieeeeeeeeeeeeee e eesee et s ettt se et seenan s aees 52
L AVEIAGE POWET........eeeeeeeeececeete ettt er sttt ee s s s s snaeae st senanans 52
L P OWET RIPPIE ...ttt ee st nen s 52

State parameters
Hop state parameters

Remote command:
CALCulate<n>:HOPDetection:TABLe:STATe:ALL[:STATe] on page 273

State Index < State parameters

The nominal frequency levels are numbered consecutively in the "Hop States" table
(see Chapter 6.2.2, "Signal States", on page 72), starting at 0. The state of a detec-
ted hop is defined as the index of the corresponding nominal frequency.

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe:STATe: INDex on page 273
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe: ]HOP:STATe [ : INDex] ? on page 354

Timing parameters
Hop timing parameters

Remote command:
CALCulate<n>:HOPDetection:TABLe:TIMing:ALL[:STATe] on page 274

Hop Begin < Timing parameters

The relative time (in ms) from the capture start at which the signal first enters the toler-
ance area of a nominal hop (within the analysis region). The tolerance area is defined
by the settling tolerance above and below the defined nominal hop frequencies.

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe:TIMing:BEGin on page 274
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe:]HOP: TIMing:BEGin? on page 356
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Dwell Time — Timing parameters
The duration of a hop from begin to end, that is, the time the signal remains in the tol-
erance area of a nominal hop frequency.

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe:TIMing:DWELL on page 274
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe:]HOP:TIMing:DWEL1? on page 357

Switching Time «— Timing parameters

The time the signal requires to "hop" from one level to the next. It is defined as the time
between a hop end and the following hop begin. The first switching time result can only
be determined after the first hop has been detected.

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe:TIMing:SWITching on page 274
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342

[SENSe: ] HOP: TIMing:SWITching? on page 357

Frequency parameters
Hop frequency parameters

Remote command:
CALCulate<n>:HOPDetection:TABLe:STATe:ALL[:STATe] on page 273

State Frequency (Nominal) — Frequency parameters
Nominal frequency of the hop state as defined in "Hop States" table.

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe:STATe:STAFrequency on page 274
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342

[SENSe: ] HOP:STATe: STAFrequency? on page 355

Average Frequency < Frequency parameters
Average frequency measured within the frequency measurement range of the hop (see
Chapter 6.7, "Hop / Chirp Measurement Settings ", on page 114).

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe:FREQuency:AVGFm on page 271
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe: ] HOP:FREQuency: FREQuency? on page 347

Hop State Deviation — Frequency parameters
Deviation of the hop frequency from the nominal hop state frequency
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fdevstate
Where
favg Average hop frequency estimate obtained from the frequency meas range of a hop

= favg - fnom

from: Nominal hop frequency corresponding to a detected or predefined hop state

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe:FREQuency:FMERror on page 271
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342

[SENSe: ] HOP:FREQuency: FMERror? on page 346

Relative Frequency (Hop-to-Hop) < Frequency parameters

Relative difference in frequency between two hops.

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe:FREQuency:RELFrequency on page 271
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342

[SENSe: ]HOP:FREQuency:RELFrequency? on page 348

Frequency Deviation (Peak) — Frequency parameters
Maximum of Frequency Deviation vs Time trace

All hop frequency deviation table values are calculated from the time domain result:
fdev(k)= fneas(k) - figeal(k)

for hop start < k < hop start + dwell time

where:

freas(K): instantaneous frequency of the measured signal

fiqeal(K): ideal frequency trajectory obtained from weighted linear regression of the

instantaneous signal phase @.as(k) within the frequency measurement range (see
Chapter 6.7, "Hop / Chirp Measurement Settings ", on page 114)

The peak deviation is thus defined as:
fdeVpeax = max(|fdev(k)|)
for ke {frequency meas range}

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe:FREQuency:MAXFm on page 271
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe: | HOP:FREQuency:MAXFm? on page 347

Frequency Deviation (RMS) — Frequency parameters
RMS of Frequency Deviation vs Time trace
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fdevays = \/ 1 Y fdevz(k)

frequency meas range 4

for ke {frequency meas range}
(fdev is defined in "Frequency Deviation (Peak)" on page 49)

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe: FREQuency:RMSFm on page 271
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe: ] HOP: FREQuency:RMSFm? on page 349

Frequency Deviation (Average) — Frequency parameters
Average of Frequency Deviation vs Time trace

1
fdevgys = fdev3(k
RS \/frequency meas range Zk: (k)
for ke {frequency meas range}
(fdev is defined in "Frequency Deviation (Peak)" on page 49)

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe:FREQuency:AVGFm on page 271
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe: ]HOP: FREQuency:AVGFm? on page 345

Phase parameters
Hop phase parameters

All hop phase deviation table values are calculated from the time domain result:
@deVv(k)= Qmeas(K) - Pigeal(k)

for hop start < k < hop start + dwell time

where:

Omeas(K): instantaneous phase of the measured signal

Pigeal(K): ideal phase trajectory obtained from weighted linear regression of ¢ eas(K)
within the frequency meas range

Remote command:
CALCulate<n>:HOPDetection:TABLe:PHASe:ALL[:STATe] on page 272

Phase Deviation (Peak) — Phase parameters
Maximum of Phase Deviation vs Time trace

The deviation is calculated within the phase measurement range of the hop (see Chap-
ter 6.7, "Hop / Chirp Measurement Settings ", on page 114).

pdevpea = max(|pdev(k)l)
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for ke {frequency meas range}

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe: PHASe : MAXPm on page 272
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe: ] HOP: PHASe : MAXPm? on page 350

Phase Deviation (RMS) — Phase parameters
RMS of Phase Deviation vs Time trace

L D" pdev3(k)
frequency meas range 4

Qdevgys = \/

for ke {frequency meas range}

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe:PHASe :RMSPm on page 272
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe: ] HOP: PHASe : RMSPm? on page 351

Phase Deviation (Average) < Phase parameters
Average of Phase Deviation vs Time trace

= L D" @dev(k)
frequency meas range 4

¢d EV,q

for ke {frequency meas range}

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe: PHASe : AVGPm on page 272
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe: ] HOP: PHASe : AVGPm? on page 349

Power parameters
Hop power parameters

Remote command:
CALCulate<n>:HOPDetection:TABLe:POWer:ALL[:STATe] on page 272

Minimum Power «— Power parameters

Minimum power level measured during a hop. Which part of the hop precisely is used
for calculation depends on the power parameters in the "Power" measurement range
settings (see Chapter 6.7, "Hop / Chirp Measurement Settings ", on page 114).

Remote command:
Display:
CALCulate<n>:HOPDetection:TABLe:POWer :MINPower On page 273
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Results:
CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe: ] HOP: POWer :MINPower? on page 353

Maximum Power — Power parameters

Maximum power level measured during a hop. Which part of the hop precisely is used
for calculation depends on the power parameters in the "Power" measurement range
settings (see Chapter 6.7, "Hop / Chirp Measurement Settings ", on page 114).

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe:POWer :MAXPower On page 273
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe: ] HOP: POWer :MAXPower? on page 352

Average Power — Power parameters

Average power level measured during a hop. Which part of the hop precisely is used
for calculation depends on the power parameters in the "Power" measurement range
settings (see Chapter 6.7, "Hop / Chirp Measurement Settings ", on page 114).

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe:POWer :AVEPower on page 273
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe: ]HOP:POWer : AVEPower? on page 352

Power Ripple «— Power parameters

The power ripple is defined as the ratio of maximum to minimum power inside the
power measurement range of the detected hop (see Chapter 6.7, "Hop / Chirp Mea-
surement Settings ", on page 114).

Remote command:

Display:

CALCulate<n>:HOPDetection:TABLe: POWer: PWRRipple on page 273
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342

[SENSe: ] HOP: POWer :MINPower? on page 353

Chirp Parameters

If the additional option R&S FSW-K60C is installed, various chirp parameters can be
determined during transient analysis.

The chirp parameters to be measured are very similar to the hop parameters; however,
some values are based on the chirp rather than a frequency, so the resulting unit is
Hz/ps.
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The following graphic illustrates the main chirp parameters and characteristic values.
(For a definition of the values used to determine the measured chirp parameters see
Chapter 4.3.2, "Frequency Chirping", on page 21.)
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Figure 5-3: Definition of the main chirp parameters and characteristic values

In order to obtain these results, select the corresponding parameter in the result config-
uration (see Chapter 7.2.2, "Table Configuration", on page 122) or apply the required
SCPI parameter to the remote command (see Chapter 11.6.5, "Table Configuration”,
on page 262 and Chapter 11.9.1, "Retrieving Information on Detected Hops",

on page 340).

Chirp ID and Chirp number

Each individual chirp can be identified by a timestamp which corresponds to the abso-
lute time the beginning of the chirp was detected. In addition, each chirp is provided
with a consecutive number, which starts at 1 for each new measurement. This is useful
to distinguish chirps in a measurement quickly.

Remote commands:

[SENSe:]CHIRp:ID? on page 366

[SENSe:]CHIRp:NUMBer? on page 366
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State parameters
Chirp state parameters

State Index < State parameters

The nominal chirps are numbered consecutively in the "Chirp States" table (see Chap-
ter 6.2.2, "Signal States", on page 72), starting at 0. The state of a detected chirp is
defined as the index of the corresponding nominal chirp frequency.

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:STATe: INDex on page 267
Results:

CALCulate<n>:CHRDetection:TABLe:RESults? on page 360
[SENSe: ]CHIRp:STATe? on page 371

Timing parameters
Chirp timing parameters

Remote command:
CALCulate<n>:CHRDetection:TABLe:TIMing:ALL[:STATe] on page 267

Chirp Begin < Timing parameters

Time offset from the analyis region start at which the signal first enters the tolerance
area of a nominal chirp. The tolerance area is defined by the settling tolerance above
and below the defined nominal chirps.

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:TIMing:BEGin on page 268
Results:

CALCulate<n>:CHRDetection:TABLe:RESults? on page 360
[SENSe:]CHIRp:TIMing:BEGin? on page 372

Chirp Length «— Timing parameters
The duration of a chirp from begin to end, that is, the time the signal remains in the
tolerance area of a nominal chirp.

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:TIMing:LENGth on page 268
Results:

CALCulate<n>:CHRDetection:TABLe:RESults? on page 360
[SENSe:]CHIRp:TIMing:LENGth? on page 373

Chirp Rate — Timing parameters

Derivative of the FM vs time trace within the frequency measurement range (see Chap-
ter 6.7, "Hop / Chirp Measurement Settings ", on page 114).
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Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:TIMing:RATE on page 268
Results:

CALCulate<n>:CHRDetection:TABLe:RESults? on page 360
[SENSe: ] CHIRp:TIMing:RATE? on page 373

Frequency parameters
Chirp frequency parameters

Remote command:
CALCulate<n>:CHRDetection:TABLe:FREQuency:ALL[:STATe] on page 265

Chirp State Deviation < Frequency parameters
Deviation of the detected chirp rate from the nominal chirp state (in kHz/us).

dfdev state — dfavg - dfnom
where:
favg : Average chirp rate estimate obtained from the frequency meas range of a hop

from: Nominal chirp rate corresponding to a detected or predefined hop state

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:FREQuency:CHERror on page 265
Results:

CALCulate<n>:CHRDetection:TABLe:RESults? on page 360

[SENSe: ] CHIRp: FREQuency:CHERror? on page 363

Average Frequency — Frequency parameters
Average frequency measured within the frequency measurement range of the chirp
(see Chapter 6.7, "Hop / Chirp Measurement Settings ", on page 114).

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:FREQuency: FREQuency on page 265
Results:

CALCulate<n>:CHRDetection:TABLe:RESults? on page 360

[SENSe: ]CHIRp: FREQuency: FREQuency? on page 364

Frequency Deviation (Peak) < Frequency parameters
Maximum of Frequency Deviation vs Time trace.

All chirp frequency deviation table values are calculated from the time domain result:
fdev(k)= frneas(k) - figear(k)

for chirp start < k < chirp start + chirp length

where:

fmeas(K): instantaneous frequency of the measured signal
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f4eal(K): ideal frequency trajectory obtained from weighted quadratic regression of the
instantaneous signal phase @..s (K) within the frequency measurement range (see
Chapter 6.7, "Hop / Chirp Measurement Settings ", on page 114)

The peak deviation is thus defined as:
fdeVpeax = max(|fdev(k)|)
for ke {frequency meas range}

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:FREQuency:MAXFm on page 265
Results:

CALCulate<n>:CHRDetection:TABLe:RESults? on page 360

[SENSe: ]CHIRp: FREQuency :MAXFm? on page 365

Frequency Deviation (RMS) — Frequency parameters

fdeveys = \/ 1 " fdevz(k)

frequency meas range 4

for ke {frequency meas range}
(fdev is defined in "Frequency Deviation (Peak)" on page 55)

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:FREQuency:RMSFm on page 265
Results:

CALCulate<n>:CHRDetection:TABLe:RESults? on page 360

[SENSe: ]CHIRp: FREQuency:RMSFm? on page 365

Frequency Deviation (Average) < Frequency parameters

fdeveys = \/ 1 D" fdev3(k)

frequency meas range 4

for ke {frequency meas range}
(fdev is defined in "Frequency Deviation (Peak)" on page 55)

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:FREQuency:AVGFm on page 265
Results:

CALCulate<n>:CHRDetection:TABLe:RESults? on page 360

[SENSe: ]CHIRp: FREQuency:AVGFm? on page 363

Phase parameters
Chirp phase parameters

All chirp phase deviation table values are calculated from the time domain result:
fﬂdeV(kF (Pmeas(k) - (Pideal(k)
for chirp start < k < chirp start + chirp length
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where:
Pmeas(K): instantaneous phase of the measured signal

Pigeal(K): ideal phase trajectory obtained from weighted linear regression of @,cas(k)
within the frequency meas range

Remote command:
CALCulate<n>:CHRDetection:TABLe:PHASe:ALL[:STATe] on page 265

Phase Deviation (Peak) — Phase parameters
Maximum of Phase Deviation vs Time trace.

The deviation is calculated within the phase measurement range of the hop (see Chap-
ter 6.7, "Hop / Chirp Measurement Settings ", on page 114).

@devpeax = max(|pdev(k)|)
for ke {frequency meas range}

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:PHASe :MAXPm On page 266
Results:

CALCulate<n>:CHRDetection:TABLe:RESults? on page 360
[SENSe:]CHIRp: PHASe :MAXPm? on page 367

Phase Deviation (RMS) — Phase parameters
RMS of Phase Deviation vs Time trace

1 D" pdev3(k)

devys =
PIV s \/frequency meas range 4

for ke {frequency meas range}

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:PHASe :RMSPm On page 266
Results:

CALCulate<n>:CHRDetection:TABLe:RESults? on page 360
[SENSe:]CHIRp: PHASe :RMSPm? on page 368

Phase Deviation (Average) < Phase parameters
Average of Phase Deviation vs Time trace

= L D" @dev(k)
frequency meas range 4

¢dev

avg

for ke {frequency meas range}

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:PHASe: AVGPm On page 266
Results:
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CALCulate<n>:CHRDetection:TABLe:RESults? on page 360
[SENSe:]CHIRp: PHASe : AVGPm? on page 366

Power parameters
Chirp power parameters

Remote command:
CALCulate<n>:CHRDetection:TABLe:POWer:ALL[:STATe] on page 266

Minimum Power — Power parameters

Minimum power level measured during a chirp. Which part of the chirp precisely is
used for calculation depends on the power parameters in the "Power" measurement
range settings (see Chapter 6.7, "Hop / Chirp Measurement Settings ", on page 114).

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:POWer :MINPower On page 267
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe:]CHIRp:POWer :MINPower? on page 370

Maximum Power < Power parameters

Maximum power level measured during a chirp. Which part of the chirp precisely is
used for calculation depends on the power parameters in the "Power" measurement
range settings (see Chapter 6.7, "Hop / Chirp Measurement Settings ", on page 114).

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:POWer :MAXPower On page 267
Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe: ]CHIRp:POWer:MAXPower? on page 369

Average Power — Power parameters

Average power level measured during a chirp. Which part of the chirp precisely is used
for calculation depends on the power parameters in the "Power" measurement range
configuration (see Chapter 6.7, "Hop / Chirp Measurement Settings ", on page 114).

Remote command:

Display:

CALCulate<n>:CHRDetection:TABLe:POWer :AVEPower On page 267
Results:

CALCulate<n>:CHRDetection:TABLe:RESults? on page 360
[SENSe:]CHIRp:POWer:AVEPower? on page 369

Power Ripple — Power parameters

The power ripple is defined as the ratio of maximum to minimum power inside the
power measurement range of the detected hop (see Chapter 6.7, "Hop / Chirp Mea-
surement Settings ", on page 114).

Remote command:
Display:
CALCulate<n>:CHRDetection:TABLe:POWer:PWRRipple on page 267
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5.3

Results:

CALCulate<n>:HOPDetection:TABLe:RESults? on page 342
[SENSe:]CHIRp:POWer:PWRRipple? on page 371

Evaluation Methods for Transient Analysis

Access: "Overview" > "Display Config"

The data that was measured by the R&S FSW can be evaluated using various different

methods, depending on the measurement task.

Table 5-1: Available evaluation methods and evaluation basis

Measurement task

Evaluation

Evaluation basis

Frequency domain analysis

RF Spectrum

Full capture buffer
Analysis region

Individual hop / chirp”?

Time domain analysis

RF Power Time Domain

PM Time Domain

FM Time Domain

PM Time Domain (Wrapped)

chirp vs. time

Full capture buffer
Analysis region

Individual hop / chirp”?

Joint time / frequency analysis

Spectrogram

Full capture buffer
Analysis region

Individual hop / chirp

Demodulation quality analysis

Frequency Deviation Time
Domain”

Phase Deviation Time Domain®

Analysis region
Individual hop / chirp

Signal characteristics

Hop/Chirp Results Table”
Hop/Chirp Statistics Table”
Parameter Distribution

Parameter Trend

Analysis region

Online 1/Q data transfer analysis

RF Spectrum
Spectrogram

RF Power Time Domain
PM Time Domain

FM Time Domain

PM Time Domain (Wrapped)

Full capture buffer

") requires additional option R&S FSW-K60C/-K60H

All evaluation modes available for Transient Analysis are displayed in the selection bar

in SmartGrid mode.
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6 For details on working with the SmartGrid see the R&S FSW Getting Started manual.

By default, the Transient Analysis results are displayed in the following windows:

® RF Spectrum (full capture buffer)

® FM Time Domain (analysis region)

® Spectrogram (full capture buffer)

® RF Power Time Domain (analysis region)

If the additional options R&S FSW-K60C/-K60H are installed, the default result dis-
plays are:

® RF Spectrum (full capture buffer)

® FM Time Domain (analysis region)

® Spectrogram (full capture buffer)

® Frequency Deviation Time Domain (hop/chirp)
® Hop/Chirp Result Table (analysis region)

The following evaluation methods are available for Transient Analysis:

L S T 1= o1 4 0 o T PR 60
ST e LTt ol | =10  FO PP 61
RF Power Time DOMaIN......couiiiiiieie ettt s s e s s esbee e e s e snree e e s e ennes 62
[ I T g L= S o g = 11 PP PUUPRRN 63
Frequency Deviation Time DOmain........ccooi i 63
PM Time DOMAIN.......cco it e e e e e e e e e e eeaaaaaaaes 64
PM Time Domain (Wrapped)........eeeee ittt 64
Phase Deviation Time DOmMaiN......ccciiiieiiiiiicceieeee e e e 65
Chirp Rate Time DOMaIN.......cccccieiieiiieie s e e e e e e s ererer e e e e e e e e e e se s neeeeeeeees 65
HOP/Chirp RESUILS TaADIE.......uiiiiiiiieeee et e e e e e e 66
Hop/Chirp Statistics Table..........uuuiiiiiiiiii e 66
Parameter DisStribDULION..........oooeiiii e 67
Parameter Trend. ...t e e e e e e e e e e e e e e e aeeeeeaeaae 67
Y =Ty T = o L= U PP UUPPPPPTPPNS 68

RF Spectrum

The RF Spectrum diagram displays the measured power levels for the detected hops/
chirps. The displayed data corresponds to one particular frame in the spectrogram.
During a running measurement, the most recently captured frame is always displayed.
During analysis, which frame is displayed depends on the selected frame in the spec-
trogram configuration (see "Selecting a frame to display" on page 118) or the marker
position in the spectrogram (see "Frame (for Spectrograms only)" on page 146).



R&S®FSW-K60 Measurement Results
|

2 Full RF Spectrum e 1AP Clrw
M1[1] -30.61 dBm
#-97 988 MHz
M2[1]  -30.67 dBm
&#-97 1.012 GHz

-

g

AR 060 MHz AR 1.04 GHz)

CF 1.0 GHz 1001 pts 8.0 MHz/ Meas Bw 80.0 MHz

Figure 5-4: RF Spectrum result display

Thus, the RF Spectrum is useful to analyze the input signal measured at a specific
time in more detail.

Detected hops/chirps are indicated by green bars along the x-axis in graphical result
displays. The selected hop/chirp (see "Select Hop / Select Chirp" on page 130) is indi-
cated by a blue bar. The hop/chirp index as displayed in the Hop/Chirp Results Table
is indicated at the bottom of each bar.

In the RF Spectrum for the full capture buffer, the analysis region (AR) is indicated by
vertical blue lines.

Remote command:
LAY:ADD? '1',RIGH, RFSP,see LAYout:ADD[:WINDow]? on page 252

Spectrogram

The spectrogram is a way of displaying multiple consecutive spectra over time. The
power, or more exactly the power level, which is usually displayed over frequency, is
displayed over frequency and time. Thus, joint analysis in the time and frequency
domain is possible.

Graphically, time and frequency represent the vertical and horizontal axes of the dia-
gram. Each coordinate (frequency f, time t) of the diagram is filled with a color repre-
senting the level for the respective frequency and time.

At the beginning of a measurement, the diagram is empty. As the measurement advan-
ces, the graph is filled line by line from top to bottom. Lines in the spectrogram are
called frames, as each frame represents one spectrum.

As the graph fills from top to bottom, the latest spectrum is always the topmost line,
whereas older frames move towards the bottom. However, older frames that have dis-
appeared from the visible display area can be returned to view by selecting a particular
frame or timestamp.

The frames for each individual sweep are separated by colored lines.

|
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4 Full Spectrogram
— MZ[ 1]
#-0F
MTEL]
FH=2)FE

= =
= —
~ W —

. — I =

CF 1.0 GHz 1001 pts  Meas BW 80.0 MHz Frame # -97

Figure 5-5: Spectrogram of a frequency hopper

Spectrograms are highly configurable. In particular, the number of frames and the col-
ors used to display the power levels can be defined by the user.

Spectrograms are particularly useful in combination with a spectrum display. In this
case, the spectogram provides an overview of events over time, whereas the spectrum
provides details for a specific frame.

For more information on working with spectrograms see Chapter 4.9, "Working with
Spectrograms", on page 33.

Remote command:
LAY:ADD? '1l',RIGH, SGR,See LAYout:ADD[:WINDow]? on page 252

RF Power Time Domain
Displays the RF power (in dBm) versus time.

1 Full RF Power Time Domain o 1 AP Clry
M1[1] -29.99 dBm
39261 mg)

AR 10 mS

1001 pts 1.0 ms/ 10.0 ms

The RF Power Time Domain trace is determined as follows:

IQData —pf T || 2 | & Det |—» RFT.I;ZSZE?T“
Analysis Ragian Souared ALte Peak
Filbar Blagnituce Dieectar

Remote command:
LAY:ADD? '1',RIGH,RFPT, see LAYout:ADD[:WINDow] ? on page 252)
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FM Time Domain
Displays the frequency of the demodulated FM signal versus time.

1 Region FM Time Domain

9 10
1001 pts 35.0 ps/

The FM time domain trace is determined as follows:

,-’-?,‘/_"_’ - /‘?C__/ FM Time Domain
QO Data —— ] T FM > ’—}'(-‘—/ —— Det Trace Data
- T
"““'T;'fwﬁr*’ﬂ"“ EM Demchulasar WEIW Filtar Ag:?g_i"

Remote command:
LAY:ADD? '1',RIGH, FMT, see LAYout:ADD[:WINDow]? on page 252)

Frequency Deviation Time Domain
Displays the frequency error of the demodulated FM signal versus time.

This display requires additional option R&S FSW-K60C/-K60H.

2 Region Frequency Deviation Time Domain o 1 AP Clrw

1001 pts 300.0 ps/

Note: The frequency error is calculated for complete hops/chirps only. Thus, where no
(complete) hops/chirps are available, gaps will occur in the error display.

1 Region FM Time Domain

1 1N N A e e D el el o
0.0s 1001 pts 35.0 ps/

2 Region Frequency Deviation Time Domain

i

Figure 5-6: Frequency Deviation Time Domain display with gaps where no (complete) chirps are
detected

o 1w
1001 pts 35.0 ps/

0,

The Frequency Deviation for the analysis region in the hop model is calculated as fol-
lows:
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FMerr (k) = FM (k) — fl:,_g, hop start < k = hop start + dwell time
Where

ﬁTg Average freguency estimate obtained from the frequency meas range of a hop

In the chirp model it is calculated as:

chirp length

FMerr (k) = FM (k) — 5};:;(.’6 - f;:._g, chirp start = k = chirp start + chirp length
Where
rf?;:.; Average chirp rate estimate obtained from the frequency meas range of a chirp

f:._g Average frequency estimate w.r.t.the chirp center obtained from the frequency meas range of a chirp

For an individual hop/chirp, k € Result Range

Remote command:
LAY:ADD? '1l',RIGH, FDEV, see LAYout:ADD[:WINDow] ? on page 252

PM Time Domain
Displays the phase deviations of the demodulated PM signal (in rad or °) versus time.

2 Chirp (1) PM Time Domain

30.719998904 ps 796 pts 796.0 ns/ 38.679998855 s

The PM time domain trace is determined as follows:

< PM Time Do
QData — | s [ » Unwrap —» Det |—» " Cpi™"
5"‘5'5‘:‘:1:‘;"!3"-"" Complex Fhase Ullz?:::iug %‘L?:zk

PM Time Domain

Det |— g (wrapped) Trace
Data

| J

Autn Peak
Detecar

Remote command:
LAY:ADD? '1',RIGH, PMT, see LAYout:ADD[:WINDow]? on page 252)

PM Time Domain (Wrapped)
Displays the phase deviations of the wrapped demodulated PM signal (in rad or °) ver-
sus time.
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30.719998904 ps 796 pts 796.0 ns/ 38.679998855 ps

Remote command:
LAY:ADD? '1',RIGH, PMWR, See LAYout :ADD[:WINDow] ? on page 252

Phase Deviation Time Domain
Displays the phase error of the demodulated PM signal (in rad or °) versus time.

This display requires additional option R&S FSW-K60C/-K60H.

4 Region Phase Deviation Time Domain o 1AP Clrw

1 2 3 4 .
250,216 ps 1001 pts 19.93 ps/ 449,525 ys

Figure 5-7: Phase deviation per chirp over time

Note: Similar to frequency deviation, the phase error is calculated for complete hops/
chirps only. Thus, where no (complete) hops/chirps are available, gaps will occur in the
error display.

The phase deviation for the analysis region in the hop model is calculated as follows:
In the chirp model it is calculated as:
For an individual hop/chirp, k € Result Range

Remote command:
LAY:ADD? '1l',RIGH, PDEV, see LAYout :ADD[:WINDow] ? on page 252

Chirp Rate Time Domain
Displays the chirp rate versus time. This display requires additional option R&S FSW-
K60C/-K60H.

2 Region Chirp Rate Time Domain

e ﬂ“‘“

1001 pts 35.0 us/ 350 0 ps

The chirp rate time domain trace is determined as follows:

> - I Chirp Rate
IQData —pw| T » FM - » > Det |—p Time Domain
,_.?{_J — ,-?<_J Trace Data
- FM Diomacuator VBN Fiar Extiration Fier i

|
User Manual 1175.6478.02 — 08 65



R&S®FSW-K60 Measurement Results

Remote command:
LAY:ADD? '1l',RIGH,CRT, see LAYout:ADD[:WINDow] ? on page 252

Hop/Chirp Results Table
Displays the automatically detected hop/chirp parameters in a table of results. This dis-
play requires additional option R&S FSW-K60C/-K60H.

Which parameters are displayed depends on the "Result Configuration" (see Chap-
ter 7.2.2, "Table Configuration", on page 122). The currently selected hop/chirp is
highlighted blue. The remaining hops/chirps contained in the current capture buffer are
highlighted green.

5 Hop Results

Hop Switching State Avg Hop State Relative FreqDev  »
Begin Time Frequency  Frequency Deviation Frequency Peak

(ms) (ms) (kHz) (kHz) (kHz) (kHz) (kHz)

Hop State
U No. Index

1
4

6

Figure 5-8: Hop Results Table

For details on the individual parameters see Chapter 5.1, "Hop Parameters",
on page 46 or Chapter 5.2, "Chirp Parameters", on page 52.

Remote command:
LAY:ADD:WIND '2',RIGH,RTAB see LAYout :ADD[:WINDow]? on page 252

Hop/Chirp Statistics Table

Displays statistical values (minimum, maximum, average, standard deviation) for the
measured hop/chirp parameters in a table of results. This display requires additional
option R&S FSW-K60C/-K60H.

Both the current capture buffer data and the cummulated captured data from a series
of measurements are evaluated. The statistics computed only from hops/chirps within
the current capture buffer are highlighted green. For reference, the measured parame-
ters from the Select Hop / Select Chirp are also shown, highlighted blue. The displayed
parameters are the same as in the Hop/Chirp Results Table and can be configured in
the "Result Configuration" (see Chapter 7.2.2, "Table Configuration", on page 122).

2 Hop Statistics
Dwell Switching State Avg Hop State Relative FreqDev  «

State Time Time Frequency  Frequency Deviation Frequency Peak

Statistic

Index ( (MHz) (kH: (K
lect: 9 0 00 4.000 P

Figure 5-9: Hop Statistics Table

For details on the individual parameters see Chapter 5.1, "Hop Parameters",
on page 46 or Chapter 5.2, "Chirp Parameters", on page 52.

Remote command:
LAY:ADD:WIND '2',RIGH,STAB see LAYout:ADD[:WINDow]? on page 252

HE
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Parameter Distribution

Plots a histogram of a particular parameter, i.e. all measured parameter values from
the current capture vs hop/chirp count or occurrence in %. Thus you can determine
how often a particular parameter value occurs. For each parameter distribution window
you can configure a different parameter to be displayed.

This evaluation method allows you to distinguish transient and stable effects in a spe-
cific parameter, such as a spurious frequency deviation or a fluctuation in power over
several hops.

3 Freq Dev RMS Distribution o1 AP Clrw

i|||“|h|"m|h..
50.0 kHz/

Note that averaging is not possible for parameter distribution traces.

350.0 kHz Hz

Remote command:

LAY:ADD:WIND '2',RIGH,PDIS see LAYout:ADD[:WINDow]? on page 252
CALCulate<n>:DISTribution:X? on page 281
CALCulate<n>:DISTribution:Y? on page 282

Chapter 11.6.6, "Configuring Parameter Distribution Displays", on page 275

Parameter Trend

Plots all measured parameter values from the current capture vs another parameter or
the hop/chirp state index. This evaluation allows you to determine trends in a specific
parameter, such as a frequency deviation or a fluctuation in power over several hops.

For each parameter trend window you can configure a different parameter to be dis-
played for both the x-axis and the y-axis, making this a very powerful and flexible
analysis tool. Note, however, that the same parameter may not be selected on the x-
axis and y-axis.

[
User Manual 1175.6478.02 — 08 67



R&S®FSW-K60 Measurement Results
|

2 Freq Dev RMS vs. Avg Frequency Trend o 1AP Clrw

~43.2 MHz 8.64 MHz/ 43,20001 MHz

Note that averaging is not possible for parameter trend traces.

Remote command:

LAY:ADD:WIND '2',RIGH,PTR See LAYout:ADD[:WINDow]? on page 252
CALCulate<n>:TRENd:X? on page 283

CALCulate<n>:TRENd:Y? on page 283

Chapter 11.6.7, "Configuring Parameter Trends", on page 282

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

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

Remote command:

LAY:ADD? '1',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 252
Results:

CALCulate<n>:MARKer<m>:X on page 313
CALCulate<n>:MARKer<m>:Y? on page 313

[
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6 Configuration

Access: MODE > "Transient Analysis"
Transient analysis requires a special application on the R&S FSW.

When you switch a measurement channel to the Transient Analysis application the first
time, a set of parameters is passed on from the currently active application. After initial
setup, the parameters for the measurement channel are stored upon exiting and
restored upon re-entering the channel. Thus, you can switch between applications
quickly and easily.

When you activate a measurement channel in the Transient Analysis application, a
Transient measurement for the input signal is started automatically with the default
configuration. The "Meas Config" menu is displayed and provides access to the most
important configuration functions.

Automatic refresh of preview and visualization in dialog boxes after configura-
tion changes

The R&S FSW supports you in finding the correct measurement settings quickly and
easily - after each change in settings in dialog boxes, the preview and visualization
areas are updated immediately and automatically to reflect the changes. Thus, you can
see if the setting is appropriate or not before closing the dialog.

®  ConfIQUration OVEIVIEW......ouuuiiii ittt 69
L JS o T q = LIl ) o o 1P 71
e Input, Output and Frontend Settings........cuueeeiieieiiiii i 77
L I I o o =Y AR T =Y 11T 1 RSP URPRN 101
e Data Acquisition and Analysis RegiON.........cooiiiiiiiiiiiii e 108
o  Bandwidth SettingsS.......cuuiiiiiii e 111
e Hop / Chirp Measurement SEttiNGS .......uuuiiiiiiiaieiir e 114
e FM Video Bandwidth.......cc.cooiiiiiiiiiii it 116
®  SWEEP SEINGS...uttiiiiiieiee it e e e e e e s e e e e e e e e e aaannnes 117
e Adjusting Settings Automatically..........cccuuiiiiiiiiiii i 119

6.1 Configuration Overview

Access: all menus

Throughout the measurement configuration, an overview of the most important cur-
Overview rently defined settings is provided in the "Overview".




Configuration Overview

Freq 26.5GHz  Meas Time
Meax BW 120 MH:  SRate
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Signal Description

LN Te S (Tl 1: Chirp PM Time Domain B

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".

In particular, the "Overview" provides quick access to the following configuration dialog
boxes (listed in the recommended order of processing):
1. Signal Description

See Chapter 6.2, "Signal Description", on page 71.

2. Input and frontend settings
See Chapter 6.3, "Input, Output and Frontend Settings", on page 77

3. Triggering
See Chapter 6.4, "Trigger Settings", on page 101

4. Data acquisition
See Chapter 6.5, "Data Acquisition and Analysis Region", on page 108

5. Measurement settings
See Chapter 6.7, "Hop / Chirp Measurement Settings ", on page 114

6. Analysis
See Chapter 7, "Analysis", on page 120

7. Result configuration
See Chapter 7.2, "Result Configuration", on page 120

8. Display configuration
See Chapter 7.1, "Display Configuration", on page 120

To configure settings

» Select any button to open the corresponding dialog box.
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6.2.1

Signal Description

Select a setting in the channel bar (at the top of the measurement channel tab) or
in the diagram footer of a graphical result display to change a specific setting.

For step-by-step instructions on configuring a measurement for Transient Analysis, see
Chapter 8, "How to Perform Transient Analysis", on page 156.

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

Note that the PRESET key restores the entire instrument to its default values and thus
closes all measurement channels on the R&S FSW (except for the default Spectrum
application channel)!

Remote command:
SYSTem:PRESet :CHANnel [ :EXECute] on page 186

Specifics for

The measurement channel may contain several windows for different results. Thus, the
settings indicated in the "Overview" and configured in the dialog boxes vary depending
on the selected window.

Select an active window from the "Specifics 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.

Signal Description

Access: "Overview" > "Signal Description"

The "Signal Description" settings provide information on the expected signal which can
improve measurement and analysis.

®  SIGNAI MOGEL. .t s e e e e 71
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Signal Model

Access: "Overview" > "Signal Description" > "Signal Model" tab

The signal model defines which type of signal to expect (if known), thus determining
the analysis method. These settings are only available if at least one of the additional
options R&S FSW-K60C/-K60H are installed.

Hop Model / Chirp Model
Defines which type of signal to expect (if known), thus determining the analysis
method.
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These settings are only available if the additional options R&S FSW-K60C/-K60H are
installed.

For more information see Chapter 4.3, "Signal Models", on page 19.
"Hop Model" Signals "hop" between random carrier frequencies in short intervals

"Chirp Model"  The carrier frequency is either increased or decreased linearly over
time.

Remote command:
[SENSe:]SIGNal:MODel on page 223

6.2.2 Signal States

Access: "Overview" > "Signal Description" > "Signal States" tab

The (nominal) frequencies or chirps the signal is expected to switch to are defined in
advance in the "Signal State" table. Each possible frequency/chirp is considered to be
a hop statel/chirp state.These settings are only available if at least one of the additional
options R&S FSW-K60C/-K60H are installed.

Signal Model Signal States Timing

Hop States (Number of h
Auto Mode Start Frequency

Frequency Tolerance Step Size
20001251161 MHz 15.02346 kHz
19.99252250 MHz 15.04524 kHz
20.80951627 MHz 2903270 kHz
20.58842873 MHz 26.85764 kHz
20060942285 MHz 28.84589 kHz
20.78852407 MHz 27.04830 kHz Apply Global Tolerance
20,9884 5855 MHz 26.9572% kHz

2100940674 MHz 28.81363 kHz Tolerance Value
20.38657022 MHz 23.14064 kHx

20.40684988 MHz 33.69907 kHz

20.19997333 MHz 49.94689 kHz

1998250298 MHz 15.00620 kHz

No of Steps

Frequency Offset

Figure 6-1: Hop States configuration dialog with additional settings
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Signal nescnpuon : “I_

Signal Model Signal States Timing

Chirp States (Number of chirp states = 55)

Auto Mode e off

Chirp Rate Tolerance

1.00 Hz
323.29 Hz 149.95 Hz
-335.29 Hz 96.83 Hz
-210.10 Hz 37.97 Hz
209.58 Hz 32.73 Hz
424.26 Hz 70.42 Hz
-420.97 Hz 74.52 Hz
123.20 Hz 59.82 Hz
-119.79 Hz 70.90 Hz
-259.66 Hz 61.15 Hz
88.53 Hz 22.17 Hz
-83.34 Hz 8.55 Hz
-89.12 Hz 3.73 Hz

0
1
2
3
4
>
6
7
8
9
10
11
12

Figure 6-2: Chirp States configuration dialog

For details on the individual parameters see Chapter 4.3.1, "Frequency Hopping",

on page 19.
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Deleting a signal state.......oooo e 74
Clearing the signal state table.........ccoooiiii e 75
Applying changes to the signal state table.............cccc e, 75
Saving the signal state table to @ file.........oooiiiiiiii e, 75
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L = Yo=Y 11 o)=Y 76

L Applying a global tolerance value...............cccccueueueueueueeeeeeeeeeeeeeeeeaeeeee e, 76

L Applying a global frequency OffSet.............c.ceveeeeeereeeeeeeeeeeeeee e 76
Auto Mode

By default, the R&S FSW Transient Analysis application performs an automatic hop/
chirp detection according to the measured data. For an initial overview of the signal at
hand this detection is usually sufficient. For more accurate results, particularly if the
input signal is known in advance, the signal states can be adapted as required.

For details see Chapter 4.3.3, "Automatic vs. Manual Hop/Chirp State Detection",
on page 22.

Remote command:
CALCulate<n>:CHRDetection:STATes:AUTO on page 225
CALCulate<n>:HOPDetection:STATes:AUTO on page 228

Hop / Chirp State Index

The nominal frequency levels are numbered consecutively in the "Hop States"/"Chirp
States" table, starting at 0. A maximum of 1000 states can be defined. The state index
of the corresponding nominal frequency level is assigned to each detected hop/chirp in
the measured signal.

Remote command:

CALCulate<n>:HOPDetection:STATes:NUMBer? on page 229
CALCulate<n>:CHRDetection:STATes:NUMBer? on page 226
CALCulate<n>:HOPDetection:STATes:TABLe:NSTates? on page 230

Frequency Offset / Chirp Rate
The hop states are defined as frequency offsets from the center frequency. Hops are
only detected at these frequencies.

Chirp states are defined as a (linear) chirp rate. Chirps are only detected at these chirp
rates.

Remote command:
CALCulate<n>:CHRDetection:STATes[:DATA] on page 226
CALCulate<n>:HOPDetection:STATes[:DATA] on page 229

Tolerance

A tolerance span can be defined to compensate for settling effects in the signal after
switching the frequency. As long as the deviation remains within the tolerance above or
below the nominal frequency, the signal state is detected.

Remote command:
CALCulate<n>:CHRDetection:STATes[:DATA] on page 226
CALCulate<n>:HOPDetection:STATes[:DATA] on page 229

Inserting a signal state
Inserts an additional signal state before the currently selected state.

Deleting a signal state
Deletes the currently selected signal state.
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Clearing the signal state table
Deletes all signal states in the signal state table.

Applying changes to the signal state table
Applies the changes to the current signal state table configuration.

Remote command:
CALCulate<n>:HOPDetection:STATes:TABLe: SAVE on page 231
CALCulate<n>:CHRDetection:STATes:TABLe:SAVE on page 226

Saving the signal state table to a file
Saves the current signal state table configuration to a file for later use.

Remote command:
CALCulate<n>:HOPDetection:STATes:TABLe: SAVE on page 231
CALCulate<n>:CHRDetection:STATes:TABLe:SAVE on page 226

Loading a signal state table from a file
Loads the selected signal state table configuration from a file.

Remote command:
CALCulate<n>:HOPDetection:STATes:TABLe:LOAD on page 230
CALCulate<n>:CHRDetection:STATes:TABLe:LOAD on page 226

Generating a series of hop states
For hop signals, additional settings are available which allow you to generate several
regularly spaced hop states very easily and quickly.

These settings are displayed or hidden when you select the "More/Less" button in the
"Signal States" tab of the "Signal Description" dialog box for hop signals.

Start Frequency — Generating a series of hop states
The frequency at which the first hop state will be generated.

Remote command:
CALCulate<n>:HOPDetection:STATes:TABLe: STARt? on page 232

Step Size — Generating a series of hop states
The distance between two hop states.

Remote command:
CALCulate<n>:HOPDetection:STATes:TABLe:STEP? on page 232

No of States < Generating a series of hop states
Number of hop states to be generated. A maximum of 1000 states can be defined in
one table.

Remote command:
CALCulate<n>:HOPDetection:STATes:TABLe:NSTates? on page 230

Add to Table — Generating a series of hop states

Adds the defined number of hop states, starting at the Start Frequency, with the
defined Step Size and a tolerance of 1/2 the Step Size to the existing states in the Hop
States table.
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Signal Description

Remote command:
CALCulate<n>:HOPDetection:STATes:TABLe:ADD on page 229

Replace Table — Generating a series of hop states

Replaces any existing states in the "Hop States" table by the defined number of hop
states, starting at the Start Frequency, with the defined Step Size and a tolerance of
1/2 the Step Size.

Remote command:
CALCulate<n>:HOPDetection:STATes:TABLe:REPLace on page 231

Applying a global tolerance value < Generating a series of hop states
Applies a global Tolerance value to all hop states in the table at once. By default, a
tolerance of 1/2 the Step Size is applied when a series of states is generated.

To edit the tolerance value for an individual hop state, select the value directly in the
"Hop States" table and enter the new value.

Remote command:
CALCulate<n>:HOPDetection:STATes:TABLe:TOLerance on page 232

Applying a global frequency offset < Generating a series of hop states
Applies a global Frequency Offset value to all hop states in the table at once.

To edit the frequency offset for an individual hop state, select the value directly in the
"Hop States" table and enter the new value.

Remote command:
CALCulate<n>:HOPDetection:STATes:TABLe:OFFSet on page 231

Timing
Access: "Overview" > "Signal Description" > "Timing" tab

The dwell time is the time the signal remains in the tolerance area of a nominal hop
frequency, that is, the duration of a hop from beginning to end. A hop/chirp is only
detected if its dwell time lies within the defined minimum and maximum values.

F XU | (o 0\ o Te [T 76
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Auto Mode

If "Auto Mode" is enabled (default), useful dwell time/chirp length limits for the current
measurement are defined automatically.

Otherwise, the manually defined Minimum / Maximum values apply.

Remote command:
CALCulate<n>:CHRDetection:LENGth:AUTO on page 224
CALCulate<n>:HOPDetection:DWEL1:AUTO on page 227

Minimum / Maximum
If "Auto Mode" is disabled, you can define minimum or maximum dwell times, or both,
manually, in order to detect only specific hops, for example.
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6.3.1

6.3.1.1

Input, Output and Frontend Settings

Remote command:
CALCulate<n>:CHRDetection:LENGth:MAXimum on page 224
CALCulate<n>:CHRDetection:LENGth:MINimum on page 225
CALCulate<n>:HOPDetection:DWEL] :MAXimum on page 227
CALCulate<n>:HOPDetection:DWELL:MINimum on page 228

Input, Output and Frontend Settings

Access: "Overview" > "Input/Frontend"

The R&S FSW can evaluate signals from different input sources and provide various
types of output (such as noise or trigger signals).

The frequency and amplitude settings represent the "frontend" of the measurement
setup.

®  INPUL SOUICE SetNGS. ciiiiiiiiii it e e e e e 77
®  FreqUENCY SEttiNgS.......eoii it 94
@ AMPIItUAE SENGS..ciiiieii i 95
®  OUIPUL SEHINGS. ... e e e e e e e e 98

Input Source Settings

Access: "Overview" > "Input/Frontend" > "Input Source" tab

Some settings are also available in the "Amplitude" tab of the "Amplitude" dialog box.

o Radio FrequenCy INPUL.....cooi e 77
e Settings for Input from I/Q Data Files.........coooiiiiiiiiiii e, 79
o External Mixer SettiNgS......ccccuuiiiiiiiie e 80
e Settings for 2 GHz Bandwidth Extension (R&S FSW-B2000)........ccccceeeeeiiecnnvnnnnen. 90

Radio Frequency Input

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

The default input source for the R&S FSW is the radio frequency. If no additional
options are installed, this is the only available input source.



Input, Output and Frontend Settings

Radio
Frequency

External Input Coupling
Mixer

Impedance

IQ File

Direct Path

High Pass Filter 1 to 3 GHz

YIG-Preselector

Radio FrequENCY STate......cuiiii it 78
Ta] 010 a7 010 o] 11 s e T PUPRPR 78
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DIrECt Path...cco ettt e e e 79
High-Pass FIlter 1...3 GHzZ...oooo e s 79
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Radio Frequency State
Activates input from the RF INPUT connector.

Remote command:
INPut:SELect on page 189

Input Coupling
The RF input of the R&S FSW can be coupled by alternating current (AC) or direct cur-
rent (DC).

AC coupling blocks any DC voltage from the input signal. This is the default setting to
prevent damage to the instrument. Very low frequencies in the input signal may be dis-
torted.

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 data
sheet.

Remote command:
INPut:COUPling on page 187

Impedance
For some measurements, the reference impedance for the measured levels of the
R&S FSW can be set to 50 Q or 75 Q.

Select 75 Q if the 50 Q input impedance is transformed to a higher impedance using a
75 Q adapter of the RAZ type. (That corresponds to 25Q in series to the input impe-
dance of the instrument.) The correction value in this case is 1.76 dB = 10 log (75Q/
50Q).

Remote command:
INPut: IMPedance on page 189
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6.3.1.2

Direct Path
Enables or disables the use of the direct path for small frequencies.

In spectrum analyzers, passive analog mixers are used for the first conversion of the
input signal. In such mixers, the LO signal is coupled into the IF path due to its limited
isolation. The coupled LO signal becomes visible at the RF frequency 0 Hz. This effect
is referred to as LO feedthrough.

To avoid the LO feedthrough the spectrum analyzer provides an alternative signal path
to the A/D converter, referred to as the direct path. By default, the direct path is
selected automatically for RF frequencies close to zero. However, this behavior can be
deactivated. If "Direct Path" is set to "Off", the spectrum analyzer always uses the ana-
log mixer path.

"Auto” (Default) The direct path is used automatically for frequencies close
to zero.
"Off" The analog mixer path is always used.

Remote command:
INPut:DPATh on page 188

High-Pass Filter 1...3 GHz

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 analyzer to measure the har-
monics for a DUT, for example.

This function requires an additional 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.)

Remote command:
INPut:FILTer:HPASs[:STATe] on page 188

YIG-Preselector
Activates or deactivates the YIG-preselector, if available on the R&S FSW.

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

Note that the YIG-preselector is active only on frequencies greater than 8 GHz. There-
fore, switching the YIG-preselector on or off has no effect if the frequency is below that
value.

Remote command:
INPut:FILTer:YIG[:STATe] on page 188

Settings for Input from 1/Q Data Files

Access: "Overview" > "Input/Frontend" > "Input Source" > "IQ file"

Or: INPUT/OUTPUT > "Input Source Config" > "Input Source" > "IQ file"
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Input Source

pacie

Frequency
Tnput File

Digital IQ C:\R_S\Instryuserypredefined\D_Waveform.iq.tar Select File

Saved by: FSW-K

Comment:

Date & time: 2015-02-18T11:16:53
Sample rate: 204.8 MHz

Number of samples: 1228800

Duration of signal: 6 ms

Number of channels: 1

1Q File

For details, see Chapter 4.10.2, "Basics on Input from |/Q Data Files", on page 40.

/Q INPUL File STate..cii e e e 80
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1/Q Input File State
Activates input from the selected I/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 deactivated, the input file remains selected and can
be activated again quickly by changing the state.

Remote command:
INPut:SELect on page 189

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

Note that the 1/Q data must have a specific format (. 1g. tar) as described in Chap-
ter A.2, "I/Q Data File Format (ig-tar)", on page 390.

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

Remote command:
INPut:FILE:PATH on page 202

6.3.1.3 External Mixer Settings

Access: INPUT/OUTPUT > "External Mixer Config"

If installed, the optional external mixer can be configured from the R&S FSW Transient
Analysis application.

Note that external mixers are not supported in MSRA/MSRT mode.
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For details on using external mixers, see the R&S FSW User Manual.
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e Creating and Editing Conversion Loss Tables...........cccccvviiieiieeieiiicccccieeeeeee e, 87
Mixer Settings

Access: INPUT/OUTPUT > "External Mixer Config" > "Mixer Settings"

Input Source

Radio
Frequency
Mixer Settings Basic Settings Conversion Loss Table
External
Mixer Band Settings Mixer Type

St S o )
3-Port
RF Stop

Handover Freq

Band

RF Overrange Preset Band

Mixer Settings

Range Harmonic Type Harmonic Order Conversion Loss

Table

[ E
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Mixer Settings (Harmonics Configuration)............ooocueeiiiiiieiiiiiiee e 83
L RANGE /2.t ee sttt e s s s ananenaneeentnsnnnnaes 83
L HAIMONIC TYPE.. vttt ettt ettt ettt n e 83
L HArMONIC OFAEN.......cveieeeeeeeeeeteteeeeee et e ettt s et enenan e 83
L CONVEISION 10SS......ocuieieiiiieeeeteeeeseee et ee sttt tensesenan e 84

External Mixer State

Activates or deactivates the external mixer for input. If activated, "ExtMix" is indicated
in the channel bar of the application, together with the used band (see "Band"

on page 82).

Remote command:

[SENSe: MIXer[:STATe] on page 190
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RF Start / RF Stop
Displays the start and stop frequency of the selected band (read-only).

The frequency range for the user-defined band is defined via the harmonics configura-
tion (see "Range 1/2" on page 83).

For details on available frequency ranges, see table 11-3 on page 193.

Remote command:
[SENSe: ]MIXer:FREQuency:STARt? on page 192
[SENSe: |MIXer:FREQuency:STOP? on page 192

Handover Freq.

If due to the LO frequency the conversion of the input signal is not possible using one
harmonic, the band must be split. An adjacent, partially overlapping frequency range
can be defined using different harmonics (see "Mixer Settings (Harmonics Configura-
tion)" on page 83). In this case, the sweep begins using the harmonic defined for the
first range. At the specified "handover frequency"” in the overlapping range, it switches
to the harmonic for the second range.

The handover frequency can be selected freely within the overlapping frequency
range.

Remote command:
[SENSe: ]MIXer:FREQuency:HANDover on page 191

Band
Defines the waveguide frequency band or user-defined frequency band to be used by
the mixer.

The start and stop frequencies of the selected band are displayed in the "RF Start" and
"RF Stop" fields.

For a definition of the frequency range for the pre-defined bands, see table 11-3 on
page 193.

The mixer settings for the user-defined band can be selected freely. The frequency
range for the user-defined band is defined via the harmonics configuration (see "Range
1/2" on page 83).

Remote command:
[SENSe: |MIXer:HARMonic:BAND[:VALue] on page 192

RF Overrange

In some cases, the harmonics defined for a specific band allow for an even larger fre-
quency range than the band requires. By default, the pre-defined range is used. How-
ever, you can take advantage of the extended frequency range by overriding the
defined "RF Start" and "RF Stop" frequencies by the maximum values.

If "RF Overrange" is enabled, the frequency range is not restricted by the band limits
("RF Start" and "RF Stop"). In this case, the full frequency range that can be reached
using the selected harmonics is used.

Remote command:
[SENSe: ]MIXer:RFOVerrange[:STATe] on page 195
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Preset Band
Restores the presettings for the selected band.

Note: changes to the band and mixer settings are maintained even after using the
PRESET function. This function allows you to restore the original band settings.

Remote command:
[SENSe: |MIXer:HARMonic:BAND:PRESet on page 192

Mixer Type

The External Mixer option supports the following external mixer types:
"2 Port" LO and IF data use the same port

"3 Port" LO and IF data use separate ports

Remote command:
[SENSe: ]MIXer:PORTs on page 195

Mixer Settings (Harmonics Configuration)
The harmonics configuration determines the frequency range for user-defined bands
(see "Band" on page 82).

Range 1/2 — Mixer Settings (Harmonics Configuration)
Enables the use of one or two frequency ranges, where the second range is based on
another harmonic frequency of the mixer to cover the band's frequency range.

For each range, you can define which harmonic to use and how the Conversion loss is
handled.

Remote command:
[SENSe:]MIXer:HARMonic:HIGH: STATe on page 193

Harmonic Type <— Mixer Settings (Harmonics Configuration)

Defines if only even, only odd, or even and odd harmonics can be used for conversion.
Depending on this selection, the order of harmonic to be used for conversion changes
(see "Harmonic Order" on page 83). Which harmonics are supported depends on the
mixer type.

Remote command:
[SENSe: ]MIXer:HARMonic:TYPE on page 194

Harmonic Order <— Mixer Settings (Harmonics Configuration)
Defines which order of the harmonic of the LO frequencies is used to cover the fre-
guency range.

By default, the lowest order of the specified harmonic type is selected that allows con-
version of input signals in the whole band. If due to the LO frequency the conversion is
not possible using one harmonic, the band is split.

For the "USER" band, you define the order of harmonic yourself. The order of har-
monic can be between 2 and 61, the lowest usable frequency being 26.5 GHz.

Remote command:
[SENSe: ]MIXer:HARMonic[:LOW] on page 194
[SENSe: ]MIXer:HARMonic:HIGH[ :VALue] on page 193
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Conversion loss < Mixer Settings (Harmonics Configuration)
Defines how the conversion loss is handled. The following methods are available:

"Average" Defines the average conversion loss for the entire frequency range in
dB.
"Table" Defines the conversion loss via the table selected from the list. Pre-

defined conversion loss tables are often provided with the external
mixer and can be imported to the R&S FSW. Alternatively, you can
define your own conversion loss tables. Imported tables are checked
for compatibility with the current settings before being assigned.
Conversion loss tables are configured and managed in the Conver-
sion Loss Table tab.

For details on importing tables, see "Import Table" on page 86.

Remote command:
Average for range 1:
[SENSe: ]MIXer:LOSS[:LOW] on page 195

Table for range 1:

[SENSe: MIXer:LOSS:TABLe [ : LOW] on page 195
Average for range 2:

[SENSe: |MIXer:LOSS:HIGH on page 194

Table for range 2:
[SENSe: |MIXer:LOSS:TABLe: HIGH on page 194

Basic Settings

Access: INPUT/OUTPUT > "External Mixer Config" > "Basic Settings"

The basic settings concern general use of an external mixer. They are only available if
the External Mixer State is "On".

I Radio
t Fraqueancy

Basic Settings Mixer Settings Conversion Loss Table
External
Mixer

LD Level
Signal ID

Auto ID On

Bias Value
Auto 1D Threshold
(O T =YY T 84
Signal ID / Auto ID / Auto ID Threshold............eeeueuiiiiiiiiiiiieie e 85
Bias SetlINGS...cuuieiiiiiccecce e e e e e e e e e e e e e —————— 85
L Write t0 SCVL table NAMES......eeeeeeeeeeeeeeeeeee e eeeee e e e e e e, 85
LO Level

Defines the LO level of the external mixer's LO port. Possible values are from
13.0 dBm to 17.0 dBm in 0.1 dB steps. Default value is 15.5 dB.
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Remote command:
[SENSe: |MIXer:LOPower on page 191

Signal ID / Auto ID / Auto ID Threshold
Not available for the R&S FSW Transient Analysis application.

Bias Settings

Define the bias current for each range, which is required to set the mixer to its optimum
operating point. It corresponds to the short-circuit current. The bias current can range
from -10 mA to 10 mA. The actual bias current is lower because of the forward voltage
of the mixer diode(s).

Tip: The trace in the currently active result display (if applicable) is adapted to the set-
tings immediately so you can check the results.

To store the bias setting in the currently selected conversion loss table, select the
Write to <CVL table name> button.

Remote command:
[SENSe: ]MIXer:BIAS[:LOW] on page 190
[SENSe: ]MIXer:BIAS:HIGH on page 190

Write to <CVL table name> «— Bias Settings

Stores the bias setting in the currently selected "Conversion loss table" for the range
(see "Managing Conversion Loss Tables" on page 85). If no conversion loss table is
selected yet, this function is not available ("CVL Table not selected").

Remote command:
[SENSe:]CORRection:CVL:BIAS on page 196

Managing Conversion Loss Tables
Access: INPUT/OUTPUT > "External Mixer Config" > "Conversion Loss Table"

In this tab, you configure and manage conversion loss tables. Conversion loss tables
consist of value pairs that describe the correction values for conversion loss at certain
frequencies. The correction values for frequencies between the reference points are
obtained via interpolation.

The currently selected table for each range is displayed at the top of the dialog box. All
conversion loss tables found in the instrument's C: \R_S\INSTR\USER\cv1l\ direc-
tory are listed in the "Modify Tables" list.
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Frequency

Basic Settings Mixer Settings Conversion Loss Table

External
Mixer

Modify Tables

Import Takble
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New Table

Opens the "Edit Conversion loss table" dialog box to configure a new conversion loss
table. For details on table configuration, see "Creating and Editing Conversion Loss
Tables" on page 87.

Remote command:
[SENSe:]CORRection:CVL:SELect on page 199

Edit Table

Opens the "Edit Conversion loss table" dialog box to edit the selected conversion loss
table. For details on table configuration, see "Creating and Editing Conversion Loss
Tables" on page 87.

Note that only common conversion loss tables (in . ac1 files) can be edited. Special
B2000 tables (in b2g files) can only be imported and deleted.

Remote command:
[SENSe:]CORRection:CVL:SELect on page 199

Delete Table
Deletes the currently selected conversion loss table after you confirm the action.

Remote command:
[SENSe:]CORRection:CVL:CLEAr on page 197

Import Table

Imports a stored conversion loss table from any directory and copies it to the instru-
ment's C: \R_S\INSTR\USER\cv1l\ directory. It can then be assigned for use for a
specific frequency range (see "Conversion loss" on page 84).
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Note: When using the optional 2 GHz bandwidth extension (R&S FSW-B2000), special
conversion loss tables are required. Supported tables have the file extension .b2g, as
opposed to . acl for common tables.

While . ac1 files can be used, data acquisition with the B2000 option using such con-
version loss tables will lead to substantial inaccuracy. Using no conversion loss tables
at all during data acquisition with the B2000 option will cause even more inaccuracy.
Note that only common conversion loss tables (in . ac1 files) can be edited. Special
B2000 tables (in b2g files) can only be imported and deleted.

For more details, see the R&S FSW I/Q Analyzer and 1/Q Input User Manual.

Creating and Editing Conversion Loss Tables

Access: INPUT/OUTPUT > "External Mixer Config" > "Conversion Loss Table" > "New
Table" / "Edit Table"

Conversion loss tables can be newly defined and edited.

A preview pane displays the current configuration of the conversion loss function as
described by the position/value entries.

File Name

Comment

Band Settings

Band

Harmonic Order

Bias

Position

25.00000000000 GHzZ -20.00 dB

75.00000000000 GHz -30.00 dB




Input, Output and Frontend Settings

Y DT o \\F= g o1 YR 89
1Y DT R T 1 R 89
=T 1Y/ o 1= TSP PPR 89
POSIION/VAIUB......eetieeeee et 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 e reeeaaaaararananas 89
[ EY=T o A £=1 U1 YR 89
DEIBIE VAIUE..... .ottt e e e et e e e e e et e e e e e e ee b e eeeeenes a0
] 1 90
10111 2SS 90
RS 1Y/ TSN 90
File Name

Defines the name under which the table is stored in the C: \R_S\INSTR\USER\cv1l\
directory on the instrument. The name of the table is identical with the name of the file
(without extension) in which the table is stored. This setting is mandatory. The .ACL
extension is automatically appended during storage.

Note: When using the optional 2 GHz bandwidth extension (R&S FSW-B2000), special
conversion loss tables are required. These tables are stored with the file exten-
sion .b2g.

Remote command:
[SENSe:]CORRection:CVL:SELect on page 199

Comment
An optional comment that describes the conversion loss table. The comment is user-
definable.

Remote command:
[SENSe:]CORRection:CVL:COMMent on page 197

Band
The waveguide or user-defined band to which the table applies. This setting is checked
against the current mixer setting before the table can be assigned to the range.

For a definition of the frequency range for the pre-defined bands, see table 11-3 on
page 193.

Remote command:
[SENSe:]CORRection:CVL:BAND on page 196

Harmonic Order
The harmonic order of the range to which the table applies. This setting is checked
against the current mixer setting before the table can be assigned to the range.

Remote command:
[SENSe:]CORRection:CVL:HARMonic on page 198

Bias

The bias current which is required to set the mixer to its optimum operating point. It
corresponds to the short-circuit current. The bias current can range from -10 mA to
10 mA. The actual bias current is lower because of the forward voltage of the mixer
diode(s).
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Tip: You can also define the bias interactively while a preview of the trace with the
changed setting is displayed, see "Bias Settings" on page 85.

Remote command:
[SENSe:]CORRection:CVL:BIAS on page 196

Mixer Name

Specifies the name of the external mixer to which the table applies. This setting is
checked against the current mixer setting before the table can be assigned to the
range.

Remote command:
[SENSe:]CORRection:CVL:MIXer on page 198

Mixer S/N
Specifies the serial number of the external mixer to which the table applies.

The specified number is checked against the currently connected mixer number before
the table can be assigned to the range.

Remote command:
[SENSe:]CORRection:CVL:SNUMber on page 199

Mixer Type

Specifies whether the external mixer to which the table applies is a two-port or three-
port type. This setting is checked against the current mixer setting before the table can
be assigned to the range.

Remote command:
[SENSe:]CORRection:CVL:PORTs on page 199

Position/Value

Each position/value pair defines the conversion loss value in dB for a specific fre-
quency. The reference values must be entered in order of increasing frequencies. A
maximum of 50 reference values can be entered. To enter a new value pair, select an
empty space in the "Position/Value" table, or select the Insert Value button.

Correction values for frequencies between the reference values are interpolated. Lin-
ear interpolation is performed if the table contains only two values. If it contains more
than two reference values, spline interpolation is carried out. Outside the frequency
range covered by the table, the conversion loss is assumed to be the same as that for
the first and last reference value.

The current configuration of the conversion loss function as described by the position/
value entries is displayed in the preview pane to the right of the table.

Remote command:
[SENSe:]CORRection:CVL:DATA on page 198

Insert Value
Inserts a new position/value entry in the table.

If the table is empty, a new entry at 0 Hz is inserted.

If entries already exist, a new entry is inserted above the selected entry. The position
of the new entry is selected such that it divides the span to the previous entry in half.
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Delete Value
Deletes the currently selected position/value entry.

Shift x
Shifts all positions in the table by a specific value. The value can be entered in the edit
dialog box. The conversion loss function in the preview pane is shifted along the x-axis.

Shifty

Shifts all conversion loss values by a specific value. The value can be entered in the
edit dialog box. The conversion loss function in the preview pane is shifted along the y-
axis.

Save
The conversion loss table is stored under the specified file name in the
C:\R_S\INSTR\USER\cvl\ directory of the instrument.

6.3.1.4 Settings for 2 GHz Bandwidth Extension (R&S FSW-B2000)

Access: INPUT/OUTPUT > "B2000 Config"

The R&S FSW Transient Analysis application supports the optional 2 GHz bandwidth
extension (R&S FSW-B2000), if installed.

The following settings are available for the optional 2 GHz bandwidth extension
(R&S FSW-B2000).

®  General SEHINGS....cccciieieiiii e e e e e e e e e 90
O AlIGNMENT. ...t e e e e e e e e e e e s e e e 91

General Settings

Access: INPUT/OUTPUT > "B2000 Config" > "Settings"

Input Source Power Sensor External Generator Probes B2000

Settings B2000 State TCPIP Address or Computer name

Oscilloscope ) FSW Rear Panel
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The required connections between the R&S FSW and the oscilloscope are illustrated in
the dialog box.

B2000 State
Activates the optional 2 GHz bandwidth extension (R&S FSW-B2000).

Note: Manual operation on the connected oscilloscope, or remote operation other than
by the R&S FSW, is not possible while the B2000 option is active.

Remote command:
SYSTem:COMMunicate:RDEVice:0SCilloscope[:STATe] on page 203

TCPIP Address or Computer name

When using the optional 2 GHz bandwidth extension (R&S FSW-B2000), the entire
measurement via the IF OUT 2 GHZ connector and an oscilloscope, as well as both
instruments, are controlled by the R&S FSW. Thus, the instruments must be connected
via LAN, and the TCPIP address or computer name of the oscilloscope must be
defined on the R&S FSW.

By default, the TCPIP address is expected. To enter the computer name, toggle the
"123"/"ABC" button to "ABC".

As soon as a name or address is entered, the R&S FSW attempts to establish a con-
nection to the oscilloscope. If it is detected, the oscilloscope's identity string is queried
and displayed in the dialog box. The alignment status is also displayed (see "Align-
ment" on page 91).

Note: The IP address / computer name is maintained after a PRESET, and is transfer-
red between applications.

Remote command:
SYSTem:COMMunicate:RDEVice:0SCilloscope: TCPip on page 205
SYSTem:COMMunicate:RDEVice:0SCilloscope: IDN? on page 205

Alignment

Access: INPUT/OUTPUT > "B2000 Config" > "Alignment"

An initial alignment of the output to the oscilloscope is required once after setup. It
need only be repeated if a new oscilloscope is connected to the IF OUT 2 GHZ con-
nector of the R&S FSW, or if new firmware is installed on the oscilloscope.
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Input Source Power Sensor External Generator Probes B2000

Settings Please connect Oscilloscope CH1 to FSW REF OUT 640 MHz

Oscilloscope ) FSW Rear Panel

= =

M @ 0000000

640 MHz

The required connections between the R&S FSW and the oscilloscope are illustrated in
the dialog box.

Alignment consists of two steps. The first step requires a (temporary) connection from
the REF OUTPUT 640 MHZ connector on the R&S FSW to the CH1 input on the oscil-
loscope.

To perform the alignment, select the "Alignment" button.

self-alignment is performed on the oscilloscope before the actual B2000 alignment

6 If necessary, in particular after the firmware on the oscilloscope has been updated, a
starts. This may take a few minutes.

If the oscilloscope and the oscilloscope ADC are aligned successfully, a new dialog
box is displayed.
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‘ Oscilloscope CH1 to FSW REF OUT 640 MHz _——

Please connect RTO CH1 to FSW-B2000 Alignment Signal Source

Oscilloscope FSW Rear Pane
= R U

@00 opopo

Continue Alignment

For the second alignment step, the connector must be disconnected from the REF
OUTPUT 640 MHZ connector and instead connected to the FSW B2000 ALIGNMENT
SIGNAL SOURCE connector on the R&S FSW.

To continue the alignment, select the "Continue Alignment" button.

After the second alignment step has been completed successfully, a new dialog box is
displayed.

Alignment finished: Please reconnect RTO CH1 to FSW IF OUT 2 GHz

Oscilloscope

M@ ubooooo

In order to switch from alignment mode to measurement mode, move the cable from
the FSW B2000 ALIGNMENT SIGNAL SOURCE back to the IF OUT 2 GHZ connec-
tor, so that it is then connected to the CH1 input on the oscilloscope.

If UNCAL is displayed, alignment was not yet performed (successfully).

HE
User Manual 1175.6478.02 — 08 93



6.3.2

Input, Output and Frontend Settings

If both alignment steps were performed successfully, the date of alignment is indicated.

Remote commands:

SYSTem:COMMunicate:RDEVice:0SCilloscope:ALIGnment :STEP[:STATe]?
on page 204

SYSTem:COMMunicate:RDEVice:0SCilloscope:ALIGnment : DATE?
on page 204

Frequency Settings

Access: "Overview" > "Input/Frontend" > "Frequency" tab

Center [13 25 GHz

Center Fregue =

Stepsize Value |1.0 MHz l

Freguency Offset

Value [0.0 Hz

(071 o1 (T o 1 =To [ U =T o o3 Y SRR 94
Center FreqUeNCY StEPSIZE. ... . e it 94
FrequenCy OffSet...... e 95
Center frequency

Defines the center frequency of the signal in Hertz.

Remote command:
[SENSe: ] FREQuency:CENTer on page 208

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

When you use the rotary knob the center frequency changes in steps of only 1/10 of
the span.

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.
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"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 209

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, or 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, but not if it shows frequencies relative
to the signal's center frequency.

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 -100 GHz to 100 GHz. The default setting is 0 Hz.

Note: In MSRA/MSRT mode, this function is only available for the MSRA/MSRT Mas-
ter.

Remote command:
[SENSe: ] FREQuency:OFFSet on page 209

6.3.3 Amplitude Settings

Access: "Overview" > "Input/Frontend" > "Amplitude" tab

Amplitude settings affect the signal power or error levels.

Meas Time 350 ps  Model Hop'y -

Amplitude Scale Units

Reference Level Input Settings

Preamplifier
Value

Input Coupling
Offset
Impedance

RF Attenuation Electronic Attenuation

i iy Manval |

Value 10.0 dB

State

Mode

Value

Note that amplitude settings are not window-specific, as opposed to the scaling and
unit settings.
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Reference Level
Defines the expected maximum input signal level. Signal levels above this value may
not be measured correctly, which is indicated by the "IF OVLD" status display.

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

Since the hardware of the R&S FSW 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 optimum measurement (no compression, good signal-to-
noise ratio).

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel on page 210

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 FSW 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 FSW must handle. Do not rely on the displayed
reference level (internal reference level = displayed reference level - offset).

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:0FFSet on page 210

RF Attenuation
Defines the mechanical attenuation for RF input.

Attenuation Mode / Value < RF Attenuation

The RF attenuation can be set automatically as a function of the selected reference
level (Auto mode). This ensures that no overload occurs at the RF INPUT connector
for the current reference level. It is the default setting.

By default and when no (optional) electronic attenuation is available, mechanical
attenuation is applied.

In "Manual" mode, you can set the RF attenuation 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 refer-
ence level is adjusted accordingly and the warning "Limit reached" is displayed.
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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 211
INPut:ATTenuation:AUTO on page 212

Using Electronic Attenuation
If the (optional) Electronic Attenuation hardware is installed on the R&S FSW, 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: Electronic attenuation is not available for stop frequencies (or center frequencies
in zero span) > 13.6 GHz.

In "Auto" mode, RF attenuation is provided by the electronic attenuator as much as
possible to reduce the amount of mechanical switching required. Mechanical attenua-
tion may 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.

Both the electronic and the mechanical attenuation can be varied in 1 dB steps. Other
entries are rounded to the next lower integer value.
For the R&S FSW85, the mechanical attenuation can be varied only in 10 dB steps.

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 213

INPut :EATT:AUTO on page 212

INPut :EATT on page 212

Input Settings
Some input settings affect the measured amplitude of the signal, as well.

For information on other input settings see Chapter 6.3.1.1, "Radio Frequency Input",
on page 77.

Preamplifier — Input Settings
If the (optional) Preamplifier hardware is installed, a preamplifier can be activated for
the RF input signal.

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

For R&S FSW26 or higher models, the input signal is amplified by 30 dB if the pream-
plifier is activated.

For R&S FSW8 or 13 models, the following settings are available:
"Off" Deactivates the preamplifier.
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"15 dB" The RF input signal is amplified by about 15 dB.
"30 dB" The RF input signal is amplified by about 30 dB.

Remote command:
INPut:GAIN:STATe on page 211
INPut:GAIN[:VALue] on page 211

Output Settings

Access: INPUT/OUTPUT > "Output"
The R&S FSW can provide output to special connectors for other devices.

For details on connectors, refer to the R&S FSW Getting Started manual, "Front / Rear
Panel View" chapters.

How to provide trigger signals as output is described in detail in the R&S FSW User
Manual.

IF/Video Output

IF Wide Out Frequency

Noise Source

Trigger 2

Trigger 3
17 A4 Te L= T @ 11 o T | USRS 98
| AT o L=y O 10 = Yo (1= g VoSSR 99
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L OULDUL TPttt et e e e s ee e e e 100
L L@VEL.eeeiceceecte et 100
L PUISE LENGHN.......vveieeeeeeeeeeeeeeectete ettt en e 100
L SENA THQGET....cvcveveveteeeeeeeeeeeeeereeeete e e teeeseseeesesssasaeaesesesesesesesenennans 101

IF/Video Output

Defines the type of signal available at the IF/VIDEO/DEMOD on the rear panel of the
R&S FSW.

For restrictions and additional information, see the R&S FSW 1/Q Analyzer and 1/Q
Input User Manual.
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"IF" The measured IF value is available at the IF/VIDEO/DEMOD output
connector.

"IF 2 GHz Out" The measured IF value is provided at the IF OUT 2 GHZ output con-
nector, if available, at a frequency of 2 GHz.
If the optional 2 GHz bandwidth extension (R&S FSW-B2000) option
is installed and active, this is the only option available for IF output.
When the B2000 option is activated, the basic IF OUT 2 GHZ output
is automatically deactivated. It is not reactivated when the B2000
option is switched off.

Remote command:
OUTPut:IF[:SOURce] on page 207

IF (Wide) Out Frequency
Defines or indicates the frequency at which the IF signal level is provided at the IF/
VIDEO/DEMOD connector if IF/Video Output is set to "IF".

Note: The IF output frequency of the IF WIDE OUTPUT connector cannot be defined
manually, but is determined automatically depending on the center frequency. It is indi-
cated in this field when the IF WIDE OUTPUT connector is used. For details on the
used frequencies, see the data sheet.

The IF WIDE OUTPUT connector is used automatically instead of the IF/VIDEO/
DEMOD connector if the bandwidth extension (hardware option R&S FSW-B160 / -
U160) is activated (i.e. for bandwidths > 80 MHz).

Remote command:
OUTPut:IF:IFFRequency on page 208

Noise Source
This command turns the 28 V supply of the BNC connector labeled NOISE SOURCE
CONTROL on the R&S FSW on and off.

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

Remote command:
DIAGnostic:SERVice:NSOurce on page 207

Trigger 2/3

Trigger 2 Input

Output Type User Defined = Level Low m

Pulse Length 100.0 us Send Trigger

Trigger 3

Defines the usage of the variable TRIGGER INPUT/OUTPUT connectors, where:
"Trigger 2": TRIGGER INPUT/OUTPUT connector on the front panel
"Trigger 3": TRIGGER 3 INPUT/ OUTPUT connector on the rear panel
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(Trigger 1 is INPUT only.)
Note: Providing trigger signals as output is described in detail in the R&S FSW User

Manual.

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

"Output" The R&S FSW 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<port>:DIRection on page 219

Output Type < Trigger 2/3
Type of signal to be sent to the output

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

gered"
"Trigger Sends a (high level) trigger when the R&S FSW 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 the "Send Trigger" button.
In this case, further parameters are available for the output signal.

Remote command:
OUTPut :TRIGger<port>:0TYPe on page 219

Level < Output Type « Trigger 2/3
Defines whether a high (1) or low (0) constant signal is sent to the trigger output con-
nector.

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.

v trigger v trigger
5 . 5 1 ~
i SR Tl
low-level constant, high-level constant,
high-level trigger low-level trigger

Remote command:
OUTPut:TRIGger<port>:LEVel on page 219

Pulse Length — Output Type < Trigger 2/3
Defines the duration of the pulse (pulse width) sent as a trigger to the output connec-
tor.

Remote command:
OUTPut:TRIGger<port>:PULSe:LENGth on page 220
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Send Trigger — Output Type «— Trigger 2/3
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 will be sent is indicated by a graphic on the button.

Remote command:
OUTPut:TRIGger<port>:PULSe:IMMediate on page 220

6.4 Trigger Settings

Access: "Overview" > "Trigger" > "Trigger Source"/"Trigger In/Out"

Trigger settings determine when the input signal is measured. Note that gating is not
available for hop measurements.

|w | T

Trigger Source Trigger In/Out

|—20.0 dBm | Drop-Out Time |005|
005  siope T g )
Hysteresis |3.0 dB | Holdoff 0.0s

External triggers from one of the TRIGGER INPUT/OUTPUT connectors on the
R&S FSW are configured in a separate tab of the dialog box.
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Trigger Source Trigger In/Out

Trigger 2
Output Type User Defined Level Low
Pulse Length 100.0 ps Send Trigger Ant

Trigger 3 Output

For step-by-step instructions on configuring triggered measurements, see the
R&S FSW User Manual.

MSRA/MSRT operating mode

In MSRA/MSRT operating mode, only the MSRA/MSRT Master channel actually cap-
tures data from the input signal. Thus, no trigger settings are available in the Transient
Analysis application in MSRA/MSRT operating mode. However, a capture offset can
be defined with a similar effect as a trigger offset. It defines an offset from the start of
the captured data (from the MSRA/MSRT Master) to the start of the application data for
transient analysis. (See Capture Offset.)

For details on the MSRA operating mode see the R&S FSW MSRA User Manual. For
details on the MSRT operating mode see the R&S FSW Real-Time Spectrum Applica-
tion and MSRT Operating Mode User Manual.
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Trigger Settings
The trigger settings define the beginning of a measurement.

Trigger Source < Trigger Settings
Defines the trigger source. If a trigger source other than "Free Run" is set, "TRG" is
displayed in the channel bar and the trigger source is indicated.

Note: When triggering is activated, the squelch function is automatically disabled.

Remote command:
TRIGger[:SEQuence] : SOURce on page 217

Free Run < Trigger Source « Trigger Settings
No trigger source is considered. Data acquisition is started manually or automatically
and continues until stopped explicitly.

Remote command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 217

External Trigger 1/2/3 — Trigger Source < Trigger Settings
Data acquisition starts when the TTL signal fed into the specified input connector
meets or exceeds the specified trigger level.

(See "Trigger Level" on page 105).

Note: The "External Trigger 1" softkey automatically selects the trigger signal from the
TRIGGER 1 INPUT connector on the front panel.

If the optional 2 GHz bandwidth extension (R&S FSW-B2000) is active, only External
CH3 is supported.

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

"External Trigger 1"
Trigger signal from the TRIGGER 1 INPUT connector.

"External Trigger 2"
Trigger signal from the TRIGGER 2 INPUT / OUTPUT connector.

"External Trigger 3"
Trigger signal from the TRIGGER 3 INPUT/ OUTPUT connector on
the rear panel.

Remote command:

TRIG:SOUR EXT, TRIG:SOUR EXT2

TRIG:SOUR EXT3

See TRIGger [ :SEQuence] : SOURce on page 217

External CH3 «— Trigger Source « Trigger Settings

Data acquisition starts when the signal fed into the CH3 input connector on the oscillo-
scope meets or exceeds the specified trigger level.



R&S®FSW-K60 Configuration
________________________________________________________________________________________________________________________________________________________|

Note: In previous firmware versions, the external trigger was connected to the CH2
input on the oscilloscope. As of firmware version R&S FSW 2.30, the CH3 input on the
oscilloscope must be used!

This signal source is only available if the optional 2 GHz bandwidth extension
(R&S FSW-B2000) is active (see Chapter 6.3.1.4, "Settings for 2 GHz Bandwidth
Extension (R&S FSW-B2000)", on page 90).

Note: Since the external trigger uses a second channel on the oscilloscope, the maxi-
mum memory size, and thus record length, available for the input channel 1 is reduced
by half. For details, see the oscilloscope's data sheet and documentation.

Remote command:
TRIG:SOUR EXT, see TRIGger [ :SEQuence] : SOURce on page 217

IF Power «— Trigger Source — Trigger Settings
The R&S FSW 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 band-
width at the third IF depends on the RBW and sweep type.

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.

When using the optional 2 GHz bandwidth extension (R&S FSW-B2000) with an IF
power trigger, the IF power trigger corresponds to a "width" trigger on the oscilloscope,
with a negative polarity and the range "longer". Thus, data acquisition starts when both
of the following conditions apply to the signal fed into the CH1 input connector on the
oscilloscope:

® The power level has remained below the specified trigger level for a duration lon-
ger than the drop-out time.
® The power level then rises above the specified trigger level.

For details, see "Basics on the 2 GHz Bandwidth Extension" in the R&S FSW 1/Q Ana-
lyzer and 1/Q Input User Manual.

For details on available trigger levels and trigger bandwidths, see the data sheet.

Remote command:
TRIG:SOUR IFP, see TRIGger[:SEQuence] : SOURce on page 217

1/Q Power — Trigger Source «— Trigger Settings

This trigger source is not available if the optional Digital Baseband Interface or optional
Analog Baseband Interface is used for input. It is also not available for analysis band-
widths = 160 MHz.

Triggers the measurement when the magnitude of the sampled I/Q data exceeds the
trigger threshold.

Remote command:
TRIG:SOUR IQP, see TRIGger [:SEQuence] : SOURce on page 217

HE
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RF Power — Trigger Source «— Trigger Settings
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 data sheet.

Note: If the input signal contains frequencies outside of this range (e.g. for fullspan
measurements), the measurement may 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 217

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

For details on supported trigger levels, see the data sheet.

Remote command:
TRIGger[:SEQuence] : LEVel [ :EXTernal<port>] on page 215

Drop-Out Time — Trigger Settings

Defines the time the input signal must stay below the trigger level before triggering
again.

When using the optional 2 GHz bandwidth extension (R&S FSW-B2000) with an IF
power trigger, the drop-out time defines the width of the robust width trigger. By default
it is set to 1 ps. For external triggers, no drop-out time is available when using the
B2000 option.

(For details, see the R&S FSW 1/Q Analyzer and I/Q Input User Manual.)

Remote command:
TRIGger [:SEQuence] : DTIMe on page 214

Coupling < Trigger Settings
If the selected trigger source is "IF Power" or External CH3, you can configure the cou-
pling of the external trigger to the oscilloscope.

This setting is only available if the optional 2 GHz bandwidth extension is active (see
"B2000 State" on page 91).

"DC 50 Q" Direct connection with 50 Q termination, passes both DC and AC
components of the trigger signal.
"DC 1 MQ" Direct connection with 1 MQ termination, passes both DC and AC

components of the trigger signal.

"AC" Connection through capacitor, removes unwanted DC and very low-
frequency components.

HE
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Remote command:
TRIGger [:SEQuence] :0SCilloscope:COUPLing on page 206

Trigger Offset < Trigger Settings
Defines the time offset between the trigger event and the start of the measurement.

Offset > 0: Start of the measurement is delayed

Offset < 0: Measurement starts earlier (pretrigger)

Remote command:
TRIGger[:SEQuence] :HOLDoff [ : TIME] on page 214

Slope «— Trigger Settings
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.

When using the optional 2 GHz bandwidth extension (R&S FSW-B2000) with an IF
power trigger, only rising slopes can be detected.

(For details see the R&S FSW 1/Q Analyzer and 1/Q Input User Manual.)

Remote command:
TRIGger[:SEQuence] : SLOPe on page 216

Hysteresis — Trigger Settings

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.

This setting is only available for "IF Power" trigger sources. The range of the value is
between 3 dB and 50 dB with a step width of 1 dB.

When using the optional 2 GHz bandwidth extension (R&S FSW-B2000) with an IF
power trigger, the hysteresis refers to the robust width trigger.

(For details see the R&S FSW 1/Q Analyzer and 1/Q Input User Manual.)

Remote command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 215

Trigger Holdoff < Trigger Settings
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 214
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Trigger 2/3

Trigger 2 Input

Output Type User Defined = Level Low m

Pulse Length 100.0 us Send Trigger

Trigger 3

Defines the usage of the variable TRIGGER INPUT/OUTPUT connectors, where:
"Trigger 2": TRIGGER INPUT/OUTPUT connector on the front panel

"Trigger 3": TRIGGER 3 INPUT/ OUTPUT connector on the rear panel

(Trigger 1 is INPUT only.)

Note: Providing trigger signals as output is described in detail in the R&S FSW User

Manual.

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

"Output” The R&S FSW 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<port>:DIRection on page 219

Output Type < Trigger 2/3
Type of signal to be sent to the output

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

gered"
"Trigger Sends a (high level) trigger when the R&S FSW 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 the "Send Trigger" button.
In this case, further parameters are available for the output signal.

Remote command:
OUTPut : TRIGger<port>:0TYPe on page 219

Level «— Output Type < Trigger 2/3
Defines whether a high (1) or low (0) constant signal is sent to the trigger output con-
nector.

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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Data Acquisition and Analysis Region

trigger trigger
5 < Sy —
4 S [l
low-level constant, high-level constant,
high-level trigger low-level trigger

Remote command:
OUTPut:TRIGger<port>:LEVel on page 219

Pulse Length «— Output Type < Trigger 2/3
Defines the duration of the pulse (pulse width) sent as a trigger to the output connec-
tor.

Remote command:
OUTPut:TRIGger<port>:PULSe:LENGth on page 220

Send Trigger «— Output Type < Trigger 2/3

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 will be sent is indicated by a graphic on the button.

Remote command:
OUTPut:TRIGger<port>:PULSe: IMMediate on page 220

Capture Offset

This setting is only available for slave applications in MSRA/MSRT operating mode. It
has a similar effect as the trigger offset in other measurements: it defines the time off-
set between the capture buffer start and the start of the extracted slave application
data.

In MSRA mode, the offset must be a positive value, as the capture buffer starts at the
trigger time = 0.

In MSRT mode, the offset can be negative if a pretrigger time is defined.
For details on the MSRA operating mode, see the R&S FSW MSRA User Manual.

For details on the MSRT operating mode, see the R&S FSW Real-Time Spectrum
Application and MSRT Operating Mode User Manual.

Remote command:
MSRT mode:
[SENSe: ]RTMS:CAPTure:OFFSet on page 339

Data Acquisition and Analysis Region

Access: "Overview" > "Data Acquisition"



Data Acquisition and Analysis Region

You must define how much and how data is captured from the input signal, and which
part of the captured data is to be analyzed.

For details see Chapter 4.1, "Data Acquisition", on page 16.

Data Acquisition (Full) Analysis Region (AR)

ink 1 to Fi
: Bandwidth 320.0 MHz Bandwidth =

Sample Rate 400.0 MHz Delta Freq ro.l:l Hz l

Meas Time Time Gate Length I35G.D us Time
Record Length [14000!: Time Gate Start

i

MSRA/MSRT operating mode

In MSRA/MSRT operating mode, only the MSRA/MSRT Master channel actually cap-
tures data from the input signal. The data acquisition settings for Transient Analysis in
MSRA/MSRT mode define the application data extract and analysis interval.

For details on the MSRA operating mode see the R&S FSW MSRA User Manual. For
details on the MSRT operating mode see the R&S FSW Real-Time Spectrum Applica-
tion and MSRT Operating Mode User Manual.
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Measurement Bandwidth

The measurement bandwidth and Sample Rate are interdependent and define the
range of data to be captured. For information on supported sample rates and band-
widths see the data sheet. All bandwidth extension options (including the 2 GHz band-
width extension R&S FSW-B2000) are supported.

Note: Data acquisition in MSRT mode. By default, the R&S FSW Transient Analysis
application uses the largest possible measurement bandwidth. Depending on which
bandwidth extension options are installed (if any), this may be up to 500 MHz. How-
ever, in MSRT mode a maximum of 160 MHz bandwidth is available. Thus, you must
ensure the measurement bandwidth for Transient Analysis is available in MSRT mode.
Otherwise you will not obtain useful results.
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Remote command:
[SENSe: | BANDwidth |BWIDth:DEMod on page 221

Sample Rate

The Measurement Bandwidth and sample rate are interdependent and define the
range of data to be captured. For information on supported sample rates and band-
widths see the data sheet.

Remote command:
[SENSe: ] SRATe on page 222

Measurement Time
The measurement time and Record Length are interdependent and define the amount
of data to be captured.

The maximum measurement time in the R&S FSW Transient Analysis application is
limited only by the available memory ("memory limit reached" message is shown in sta-
tus bar). Note, however, that increasing the measurement time (and thus reducing the
available memory space) may restrict the number of measurement channels that can
be activated simultaneously on the R&S FSW.

Remote command:
[SENSe: ]MTIMe on page 221

Record Length
The Measurement Time and record length are interdependent and define the amount
of data to be captured.

The maximum record length in the R&S FSW Transient Analysis application is limited
only by the available memory ("memory limit reached" message is shown in status
bar). Note, however, that increasing the record length (and thus reducing the available
memory space) may restrict the number of measurement channels that can be activa-
ted simultaneously on the R&S FSW.

Remote command:
[SENSe: ] RLENgth on page 222

Analysis Region
The analysis region determines which data is displayed on the screen (see also Chap-
ter 4.5, "Analysis Region", on page 23).

The region is defined by a frequency span and a time gate for which the results are
displayed. The time and frequency spans can be defined either as absolute values or
relative to the full capture buffer.

Both methods can be combined, for example by defining an absolute frequency span
and a relative time gate.

Analysis Bandwidth — Analysis Region
Defines the absolute width of the frequency span for the analysis region. It is centered
around the point defined by the Delta Frequency.

Remote command:
CALCulate<n>:AR:FREQuency:BANDwidth on page 240
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Bandwidth Settings

Delta Frequency — Analysis Region
Defines the center of the frequency span for the analysis region. It is defined as an off-
set from the center frequency.

Remote command:
CALCulate<n>:AR:FREQuency:DELTa on page 240

Time Gate Length — Analysis Region
Defines the absolute length of the time gate, that is, the duration (or height) of the
analysis region.

Remote command:
CALCulate<n>:AR:TIME:LENGth on page 241

Time Gate Start < Analysis Region
Defines the starting point of the time span for the analysis region. The starting point is
defined as a time offset from the capture start time.

Remote command:
CALCulate<n>:AR:TIME:STARt on page 242

Linked analysis bandwidth < Analysis Region

If activated, the width of the frequency span for the analysis region is defined as a per-
centage of the full capture buffer. It is centered around the point defined by the Delta
Frequency.

Remote command:
CALCulate<n>:AR:FREQuency:PERCent on page 241
CALCulate<n>:AR:FREQuency:PERCent:STATe on page 241

Linked analysis time span — Analysis Region

If activated, the length of the time gate, that is, the duration (or height) of the analysis
region, is defined as a percentage of the full measurement time. The time gate start is
the start of the capture buffer plus an offset defined by the Time Gate Start.

Remote command:
CALCulate<n>:AR:TIME:PERCent on page 242
CALCulate<n>:AR:TIME:PERCent:STATe on page 242

Visualizing the Analysis Region Parameters (Show Diagram) < Analysis Region
If enabled, the "Data Acquisition / Analysis Region" dialog box shows a visualization of
the parameters that define the analysis region (as shown in Figure 4-9).

Bandwidth Settings

Access: BW/SPAN

Some of these settings are also available in the "Data Acquisition and Analysis
Region" dialog box.
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ABW/RBW FFT Window
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L el iR 0l 1: Full Spectrogram s

RBW
Defines the resolution bandwidth. Numeric input is always rounded to the nearest pos-
sible bandwidth.

The resolution bandwidth is coupled to the selected span (see "ABW / RBW"
on page 112).

For more information see "Resolution bandwidth" on page 18.

Remote command:
[SENSe:]BANDwidth |BWIDth[:WINDow<n>] :RESolution on page 223

ABW / RBW

The resolution bandwidth is coupled to the selected analysis bandwidth (ABW). The
ABW can be the full measurement bandwidth, the bandwidth of the analysis region, or
the length of the result range, depending on the evaluation basis of the result display. If
the ABW is changed, the resolution bandwidth is automatically adjusted. This setting
defines the coupling ratio. Which coupling ratios are available depends on the selected
FFT Window.

For more information see "Resolution bandwidth" on page 18.

Remote command:
[SENSe: ]BANDwidth|BWIDth[:WINDow<n>] :RATio on page 223

FFT Window
In the Transient Analysis application you can select one of several FFT window types.

The following window types are available:
® Blackman-Harris

Flattop

Gauss

Rectangular

Hanning
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® Hamming
® Chebyshev

Remote command:
[SENSe: ] SWEep: FFT:WINDow: TYPE on page 309

Measurement Bandwidth

The measurement bandwidth and Sample Rate are interdependent and define the
range of data to be captured. For information on supported sample rates and band-
widths see the data sheet. All bandwidth extension options (including the 2 GHz band-
width extension R&S FSW-B2000) are supported.

Note: Data acquisition in MSRT mode. By default, the R&S FSW Transient Analysis
application uses the largest possible measurement bandwidth. Depending on which
bandwidth extension options are installed (if any), this may be up to 500 MHz. How-
ever, in MSRT mode a maximum of 160 MHz bandwidth is available. Thus, you must
ensure the measurement bandwidth for Transient Analysis is available in MSRT mode.
Otherwise you will not obtain useful results.

Remote command:
[SENSe: ] BANDwidth |BWIDth:DEMod on page 221

FM Video Bandwidth
Additional filters applied after demodulation help filter out unwanted signals, or correct
pre-emphasized input signals.

The "FM Video Bandwidth" is available from the "Bandwidth" or "Span" menu.

® Relative low pass filters:
Relative filters (3 dB) can be selected in % of the analysis (demodulation) band-
width. The filters are designed as 5th-order Butterworth filters (30 dB/octave) and
active for all demodulation bandwidths.

® "None" deactivates the FM video bandwidth (default).

Remote command:
SENSe: DEMod: FMVFE : TYPE on page 239

Time Resolution

The time resolution determines the size of the bins used for each FFT calculation. The
shorter the time span used for each FFT, the shorter the resulting span, and thus the
higher the resolution in the spectrum becomes.

In "Auto" mode, the optimal resolution is determined automatically according to the
data acquisition settings.

In "Manual" mode, you must define the time resolution in seconds.

Remote command:

CALCulate<n>:SGRam|SPECtrogram: TRESolution:AUTO on page 306
CALCulate<n>:SGRam|SPECtrogram: TRESolution on page 306

Measurement Time

The measurement time and Record Length are interdependent and define the amount
of data to be captured.
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The maximum measurement time in the R&S FSW Transient Analysis application is
limited only by the available memory ("memory limit reached" message is shown in sta-
tus bar). Note, however, that increasing the measurement time (and thus reducing the
available memory space) may restrict the number of measurement channels that can
be activated simultaneously on the R&S FSW.

Remote command:
[SENSe: ]MTIMe on page 221

6.7 Hop / Chirp Measurement Settings

Access: "Overview" > "Measurement"

For some frequency, phase or power calculations, it may be useful not to take the
entire dwell time of the hop or length of the chirp into consideration, but only a certain
range within the dwell time/length. Thus, it is possible to eliminate settling effects, for
instance. For such cases, a measurement range can be defined for power and fre-
quency/phase results, in relation to specific hop or chirp characteristics.

These settings are only available if at least one of the additional options R&S FSW-
K60C/-K60H are installed.

The "Power" settings, for example, determine which part of the hop/chirp is used to cal-
culate the average power in one hop/chirp. The "Frequency/Phase" settings determine
which part of the hop/chirp is used to calculate the average frequency/phase in one
hop/chirp.

The ranges for both frequency/phase and power measurements are defined by a refer-
ence point, an offset from the reference point, and the range length.
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Figure 6-3: Measurement range settings for hop frequency/phase results

For details on the measurement range parameters see Chapter 4.7, "Measurement
Range", on page 27.
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Reference

Defines the reference point for positioning the frequency/phase/power measurement
range. The Offset Begin / Offset End is given with respect to this value.

"Edge" The measurement range is defined in reference to the rising or falling
edge.

"Center" The measurement range is defined in reference to the center of the
hop/chirp.

Remote command:
CALCulate<n>:CHRDetection:FREQuency:REFerence on page 234
CALCulate<n>:CHRDetection:POWer:REFerence on page 235
CALCulate<n>:HOPDetection:FREQuency:REFerence on page 237
CALCulate<n>:HOPDetection:POWer:REFerence on page 238
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FM Video Bandwidth

Length
Defines the length or duration of the frequency/phase/power measurement range.

Remote command:
CALCulate<n>:CHRDetection:FREQuency:LENGth on page 233
CALCulate<n>:CHRDetection:POWer:LENGth on page 234
CALCulate<n>:HOPDetection:FREQuency:LENGth on page 236
CALCulate<n>:HOPDetection:POWer:LENGth on page 237

Offset Begin / Offset End
The offset in seconds from the beginning or end of the Reference.

Remote command:
CALCulate<n>:CHRDetection:FREQuency:0OFFSet:BEGin on page 233
CALCulate<n>:CHRDetection:FREQuency:0FFSet:END on page 234
CALCulate<n>:CHRDetection:POWer:0FFSet:BEGin on page 235
CALCulate<n>:CHRDetection:POWer:0OFFSet:END on page 235
CALCulate<n>:HOPDetection:FREQuency:0FFSet:BEGin on page 236
CALCulate<n>:HOPDetection:FREQuency:0FFSet:END on page 237
CALCulate<n>:HOPDetection:POWer:0FFSet:BEGin on page 238
CALCulate<n>:HOPDetection:POWer:OFFSet :END on page 238

FM Video Bandwidth

Access: BW > "FM Video BW"

A video filter applied during demodulation can filter out unwanted signals.

FM Video Bandwidth

Low Pass 0.1% BW

FM Video BandWidth.........ccoouiiiiiiiiiiee e 116

FM Video Bandwidth
Additional filters applied after demodulation help filter out unwanted signals, or correct
pre-emphasized input signals.

The "FM Video Bandwidth" is available from the "Bandwidth" or "Span" menu.

® Relative low pass filters:
Relative filters (3 dB) can be selected in % of the analysis (demodulation) band-
width. The filters are designed as 5th-order Butterworth filters (30 dB/octave) and
active for all demodulation bandwidths.

® "None" deactivates the FM video bandwidth (default).

Remote command:
SENSe: DEMod: FMVE : TYPE on page 239



Sweep Settings

6.9 Sweep Settings

Access: SWEEP

The sweep settings define how often data from the input signal is acquired and then

evaluated.

Continuous SWEEP/RUN CONT ....coiiiiiiiiiiiiiee et e e e e eeeeas 117
Single Sweep/ RUN SINGLE.........cccoiiiiie ittt e e eae e e sran e e 117
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Continuous Sweep/RUN CONT

While the measurement is running, the "Continuous Sweep" softkey and the RUN
CONT key are highlighted. 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.

Note: Sequencer. If the Sequencer is active, the "Continuous Sweep" softkey only
controls the sweep mode for the currently selected channel. However, the sweep mode
only takes effect the next time the Sequencer activates that channel, and only for a
channel-defined sequence. In this case, a channel in continuous sweep mode is swept
repeatedly.

Furthermore, the RUN CONT key controls the Sequencer, not individual sweeps. RUN
CONT starts the Sequencer in continuous mode.

Remote command:
INITiate<n>:CONTinuous on page 245

Single Sweep/ RUN SINGLE

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

Note: Sequencer. If the Sequencer is active, the "Single Sweep" softkey only controls
the sweep mode for the currently selected channel. However, the sweep mode only
takes effect the next time the Sequencer activates that channel, and only for a chan-
nel-defined sequence. In this case, the Sequencer sweeps a channel in single sweep
mode only once.

Furthermore, the RUN SINGLE key controls the Sequencer, not individual sweeps.
RUN SINGLE starts the Sequencer in single mode.

If the Sequencer is off, only the evaluation for the currently displayed measurement
channel is updated.

Remote command:
INITiate<n>[:IMMediate] on page 246
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Continue Single Sweep

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

Remote command:
INITiate<n>:CONMeas on page 245

Refresh ( MSRA/MSRT only)
This function is only available if the Sequencer is deactivated and only for MSRA/
MSRT slave applications.

The data in the capture buffer is re-evaluated by the currently active slave application
only. The results for any other slave applications remain unchanged.

This is useful, for example, after evaluation changes have been made or if a new
sweep was performed from another slave application; in this case, only that slave
application is updated automatically after data acquisition.

Note: To update all active slave applications at once, use the "Refresh all" function in
the "Sequencer" menu.

Remote command:
INITiate<n>:REFResh on page 246

Measurement Time
The measurement time and Record Length are interdependent and define the amount
of data to be captured.

The maximum measurement time in the R&S FSW Transient Analysis application is
limited only by the available memory ("memory limit reached" message is shown in sta-
tus bar). Note, however, that increasing the measurement time (and thus reducing the
available memory space) may restrict the number of measurement channels that can
be activated simultaneously on the R&S FSW.

Remote command:
[SENSe: | MTIMe on page 221

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.

Remote command:
[SENSe: ] SWEep:COUNt on page 304

Selecting a frame to display
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.
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For more details see Chapter 4.9.1, "Time Frames", on page 34.
For more information see Chapter 4, "Measurement Basics", on page 16.

Remote command:
CALCulate<n>:SGRam|SPECtrogram: FRAMe: SELect on page 305

6.10 Adjusting Settings Automatically

Access: AUTO SET

Some settings can be adjusted by the R&S FSW automatically according to the current
measurement settings. In order to do so, a measurement is performed. The duration of
this measurement can be defined automatically or manually.

Setting the Reference Level Automatically (Auto Level)........cccocveveeceneeiicieeeeeeen, 119

Setting the Reference Level Automatically (Auto Level)

Automatically determines a reference level which ensures that no overload occurs at
the R&S FSW for the current input data. At the same time, the internal attenuators and
the preamplifier (for analog baseband input: the full scale level) are adjusted so the sig-
nal-to-noise ratio is optimized, while signal compression and clipping are minimized.

To determine the required reference level, a level measurement is performed on the
R&S FSW.

If necessary, you can optimize the reference level further. Decrease the attenuation
level manually to the lowest possible value before an overload occurs, then decrease
the reference level in the same way.

When using the optional 2 GHz bandwidth extension (R&S FSW-B2000), the level
measurement is performed on the connected oscilloscope. Y-axis scaling on the oscil-
loscope is limited to a minimum of 5mV per division.

Remote command:
[SENSe:]ADJust:LEVel on page 243
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Result Configuration

Analysis

Access: "Overview" > "Analysis"

General result analysis settings concerning the trace, markers, windows etc. can be
configured via the "Analysis" button in the "Overview". They are identical to the analy-
sis functions in the base unit except for the special window functions.

e Display Configuration..........uceeeeeeiiiiiiiccieiee e e a e 120
o  Result Configuration.........ccuuuiiiiiiiiie e e 120
®  EVvaluation BasiS......coiiiiiiieei e 130
L I = VoIS T oY 1] o PSP 130
e Trace / Data Export Configuration............ccooiiiiiiiiiiii e 133
®  Spectrogram SetliNgS.....ooiuuiiii i 135
®  EXPOrt FUNCLONS. .. .cciiiiiiei ittt e e e e e e e e e e e e e e e e ssnnnes 142
®  Marker SEHiNGS......coo i 144
®  ZOOM FUNCHONS. ...t e e e e e e 152
e Analysis in MSRA/MSRT MOGE........c.cceveiiiiiiiieeeiiiieee e eetieee e sseraee e e s sreeeeessnnraeee e 154

Display Configuration

Access: "Overview" > "Display Config"

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

Up to six evaluation methods can be displayed simultaneously in separate windows.
The evaluation methods available for Transient Analysis are described in Chapter 5.3,
"Evaluation Methods for Transient Analysis", on page 59.

For details on working with the SmartGrid see the R&S FSW Getting Started manual.

7.2

Result Configuration

Access: "Overview" > "Result Config"

Some evaluation methods require or allow for additional settings to configure the result
display. Note that the available settings depend on the selected window (see "Specifics
for" on page 71).

@  RESUILRANGE. ...t 121
o Table Configuration.... ... 122
e Parameter Configuration for Result Displays..........ccccoviviiiiieeeii i, 125
®  Y-AXIS SCAIING.c.cii i a e e e e e e ——rraraaaaas 127
L I U Lo 11 £ PP PPRTP 129
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7.2.1 Result Range

Access: "Overview" > "Result Config" > "Result Range" tab

The result range determines which data is displayed on the screen (see also "Mea-
surement range vs result range" on page 45). This range applies to the hop/chirp mag-
nitude, frequency and phase vs time displays.

These settings are only available if at least one of the additional options R&S FSW-
K60C/-K60H are installed.

P — —
Result Configuration
iowar 2% ¢

Result Range Table Config Parameter Scale Units

Automatic Range Scaling

Auto M Auto Scale Once

Reference Point Result Range

Reference |Begin |w End Alignment | Left |W| Right |

Offset 0.0s

The range is defined by a reference point, alignment and the range length.

Automatic RaNge SCaliNg.......uuiiiiiiiiiiie e 122
Result Range Reference POiNt..........ooo ittt 122
L3 7= SR 122
ABGNMENT. ..ttt e e e e e e e et e e e e e e e e e e s e eeeeeeaeas 122
=T T | 1 o S RR 122
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7.2.2

Result Configuration

Automatic Range Scaling
Defines whether the result range length is determined automatically according to the
width of the selected hop/chirp (see "Select Hop / Select Chirp" on page 130).

"OFF" Switches automatic range scaling off
"ON" Switches automatic range scaling on

Remote command:
CALCulate<n>:RESult:RANGe:AUTO on page 260

Result Range Reference Point
Defines the reference point for positioning the result range. The Offset is given with
respect to this value.

"Rise" The result range is defined in reference to the rising edge.

"Center" The result range is defined in reference to the center of the hop/chirp
top.

"Fall" The result range is defined in reference to the falling edge.

Remote command:
CALCulate<n>:RESult:REFerence on page 260

Offset
The offset in seconds from the hop/chirp edge or center at which the result range refer-
ence point occurs.

Remote command:
CALCulate<n>:RESult:0FFSet on page 260

Alignment
Defines the alignment of the result range in relation to the selected Result Range Ref-
erence Point.

"Left" The result range starts at the hop/chirp center or selected edge.

"Center" The result range is centered around the hop/chirp center or selected
edge.

"Right" The result range ends at the hop/chirp center or selected edge.

Remote command:
CALCulate<n>:RESult:ALIGnment on page 259

Length
Defines the length or duration of the result range.

Remote command:
CALCulate<n>:RESult:LENGth on page 259

Table Configuration

Access: "Overview" > "Result Config" > "Table Config" tab > "Parameters" tab

During each measurement, a large number of statistical and characteristic values are
determined. The "Hop/Chirp Statistics" and "Hop/Chirp Results" tables display an over-



R&S®FSW-K60 Analysis

view of the parameters selected here. Note that the table configuration applies to both
result tables, it is not window-specific.

These settings are only available if at least one of the additional options R&S FSW-
K60C/-K60H are installed.

—
Result Configuration
Aioia: 22 Cnn

Result Range Table Config Parameter Scale Units

Frequency Deviation
Parameters State Index (szragg

= Phase Deviation
Table Hop Begin (Peak)

Export .
Dwell Time I(Jlllla%e) Deviation
Switching Time erzfagg\)ﬂatlon
State Frequency

. Minimum Power
(Nominal)

Average Frequency Maximum Power

Hop State Deviation Average Power

Relative Frequency a
(Hop-to-Hop) Power Ripple
Frequency Deviation

(Peak)

Frequency Deviation
(RMS)

Select the parameters to be included in the table, and the required unit scaling, if avail-
able. For a description of the individual parameters see Chapter 5.1, "Hop Parame-
ters", on page 46/ Chapter 5.2, "Chirp Parameters", on page 52.

Remote command:

CALCulate<n>:CHRDetection:TABLe:COLumn on page 262

CALCulate<n>:HOPDetection:TABLe:COLumn on page 268

7.2.21 Table Export Settings

Access: "Overview" > "Result Config" > "Table Config" tab > "Table Export" tab

Table results can be exported to an ASCII file for further evaluation in other (external)
applications. Table export settings can be configured in the "Result Configuration” dia-
log box, in the "Table Configuration" tab, in the vertical "Table Export" tab.

The settings are window-specific and only available for result tables.
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Demod Config Table Config

Parameters Columns to Export

Table Deamal Separator

Export
Export Table to ASCII File

The result tables can be exported either directly in the "Table Config" dialog box or via
the "Export" function in the "Save/Recall" menu (via the toolbar).

(0701 (¥ 10T 530 (o T =54 o A SR T 124
D =To g g b= S T=Y T = | (o U URSURRR 124
EXport Table t0 ASCII File....uuuuiiieeeieie e a e e e e e 124

Columns to Export
Defines which of the result table columns are to be included in the export file.

"Visible" Only the currently visible columns in the result display are exported.
"All" All columns, including currently hidden ones, for the result display are
exported.

Remote command:
MMEMory : STORe<n>: TABLe on page 376

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

Remote command:
FORMat :DEXPort:DSEParator on page 377

Export Table to ASCII File
Opens a file selection dialog box and saves the selected result table in ASCII format
(.DAT) to the specified file and directory.

Note: To store the measurement results for all traces and tables in all windows, use
the Export Trace to ASCII File command in the "Save/Recall" > "Export" menu.
(See also Chapter 7.5, "Trace / Data Export Configuration”, on page 133.)

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "Memory full" error can occur although
the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory : STORe<n>:TABLe on page 376
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7.2.3

7.231

Parameter Configuration for Result Displays

Access: "Overview" > "Result Config" > "Parameter” tab

For parameter trend or distribution displays you can define which parameters are to be
evaluated in each window.

e Parameter Distribution Configuration.............cccev i 125
e Parameter Trend Configuration.............cccciiiiiiiiie e 126

Parameter Distribution Configuration

Access: "Overview" > "Result Config" > "Parameter" tab > "Distribution" tab

The parameter distribution evaluations allow you to visualize the number of occurran-
ces for a specific parameter value within the current capture buffer. For each parame-
ter distribution window you can configure which measured parameter is to be dis-
played.

ANEnE I e Rertram | % Transiant Analusis !
Result Range Table Config Parameter Scale Units
X-Axis Hop Begin

Trend
Y- Axis

Histogram Bins (U]}

Distribution

LN e (1Tl 4: Parameter Distribution

Note that this tab is only available for windows with a Parameter Distribution evalua-
tion.

DN (1 TP PP PR 125
D N (1 SRR 126
HISTOGIam BiNS.......eeiiiiieee e 126
X-Axis

Defines the parameter for which the values are displayed on the x-axis. For a descrip-
tion of the parameters see Chapter 5.1, "Hop Parameters", on page 46/ Chapter 5.2,
"Chirp Parameters", on page 52.

Remote command:
CALCulate<n>:DISTribution:X? on page 281
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7.2.3.2

Y-Axis

Defines the scaling of the y-axis.

"Count" Number of hops/chirps in which the value occurred.
"Occurrence" Number of occurrences in percent of all measured values.

Remote command:
CALCulate<n>:DISTribution:Y? on page 282

Histogram Bins
Number of columns on the x-axis, i.e. the number of measurement value ranges for
which the occurrences are determined.

Remote command:
CALCulate<n>:DISTribution:NBINs on page 281

Parameter Trend Configuration

Access: "Overview" > "Result Config" > "Parameter" tab > "Trend" tab

The parameter trend result displays allow you to visualize changes in a specific param-
eter for all measured hops/chirps within the current capture buffer. For each parameter
trend window you can configure which measured parameter is to be displayed on the
x-axis and which on the y-axis.

Result Configuration . -
Viaiwr 22 Cnarckrum | & Transiant Analusis T

Result Range Table Config Parameter Scale Units

y &V Hop Begin

:
Swap X and Y Axis
v v )

Distribution

LiTes [Te A (il dl 3: Parameter Trend B

Note that this tab is only available for windows with a Parameter Trend evaluation.

D N1 SRR 126
7 2 (1 RS 127
V=T oI =T 1o I N (TS 127
X-Axis

Defines the parameter for the trend which is displayed on the x-axis. For a description
of the parameters see Chapter 5.1, "Hop Parameters", on page 46/ Chapter 5.2, "Chirp
Parameters", on page 52.
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7.2.4

Remote command:
CALCulate<n>:TRENd:X? on page 283

Y-Axis

Defines the parameter for the trend which is displayed on the y-axis. For a description
of the parameters see Chapter 5.1, "Hop Parameters", on page 46/ Chapter 5.2, "Chirp
Parameters", on page 52.

Remote command:
CALCulate<n>:TRENd:Y? on page 283

Swap X and Y Axis
Swaps the paramters on the x-axis and y-axis in a Parameter Trend result display.

Remote command:
CALCulate<n>:TRENd:SWAP:XY on page 282

Y-Axis Scaling

Access: "Overview" > "Result Config" > "Scale" tab

The scaling for the vertical axis is highly configurable, using either absolute or relative
values. These settings are described here.

L Config

m:-um 1 Transiant Analusis "%
Result Range Table Config Parameter Scale Units

Ref Position

Ref Value

LTSI Te R LT 1: Full RF Spectrum =

AUtoMAtiC Grid SCaAlING......iitiieiie i e e 128
AULO SCAIE ONCE....cceeieieiittccceee e e e e s e e e e e e e e e e e e e e e e e e e eeeesessaraaanas 128
Absolute Scaling (Min/Max ValUEs)......cccouiuiieiiiiiiieie et 128
Relative Scaling (Reference/ per DiVISION).......cuuiiieeeiiiicciiiieieeeee e e e e 128
L PEr DIVISION.......ivviiececiieeie ettt bbb 128
L REf POSIION. .....cuieviiieeecteiecte ettt 128
L REf VEIUE.....eeveeecteeete ettt ettt 129
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SPECIrOgram Y-SCaAlING....ccceoiurreeeeiiitiie ettt e e s rbe e e e s snnr e e e e s anneeeeas 129
RANGE. .. e 129
L REf LEVEI POSItION. ...euceeeieeeieecieiseieeseesese e sesesse s snssnsessees 129

Automatic Grid Scaling
The y-axis is scaled automatically according to the current measurement settings and
results (continuously).

Note: Tip: To update the scaling automatically once when this setting for continuous
scaling is off, use the "Auto Scale Once" on page 128 button or the softkey in the
AUTO SET menu.

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :AUTO on page 298

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.

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :AUTO on page 298

Absolute Scaling (Min/Max Values)
Define the scaling using absolute minimum and maximum values.

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :MAXimum on page 298
DISPlay[:WINDow<n>] : TRACe<t>:Y[:SCALe] :MINimum on page 299

Relative Scaling (Reference/ per Division)
Define the scaling relative to a reference value, with a specified value range per divi-
sion.

Per Division < Relative Scaling (Reference/ per Division)
Defines the value range to be displayed per division of the diagram (1/10 of total
range).

Note: The value defined per division refers to the default display of 10 divisions on the
y-axis. If fewer divisions are displayed (e.g. because the window is reduced in height),
the range per division is increased in order to display the same result range in the
smaller window. In this case, the per division value does not correspond to the actual
display.

Remote command:

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :PDIVision on page 299

Ref Position — Relative Scaling (Reference/ per Division)
Defines the position of the reference value in percent of the total y-axis range.

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RPOSition on page 300
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Result Configuration

Ref Value < Relative Scaling (Reference/ per Division)
Defines the reference value to be displayed at the specified reference position.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RVALue on page 300

Spectrogram y-scaling
For spectrograms, the displayed y-levels are defined as a range below the reference
level.

Range < Spectrogram y-scaling

Defines the full value span in dB that can be displayed by the color map. Note that the
span actually used for the color map definition may be restricted (see "Start / Stop"

on page 141).

Remote command:

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] on page 298

Ref Level Position < Spectrogram y-scaling

Defines the reference level position, i.e. the position of the maximum AD converter
value on the level axis in %, where 0 % corresponds to the lower and 100 % to the
upper limit of the diagram.

For spectrograms, this value defines the position of the reference level value within the
span covered by the color map. In this case, the value is given in %, where 0 % corre-
sponds to the maximum (right end) and 100 % to the minimum (left end) of the color
map.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RPOSition on page 300

Units

Access: "Overview" > "Result Config" > "Units" tab

The unit for phase display is configurable. This setting is described here.
e 1AP Clrw | 2 Region FM Time Domain

Result Range Table Config Parameter Scale Units

Phase Unit ﬁ rad ]

[ QT2 ST UL o | N 129

Phase Unit
Defines the unit in which phases are displayed (degree or rad).

Remote command:
CALCulate<n>:UNIT:ANGLe on page 298
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7.4

Trace Settings

Evaluation Basis

Access: MEAS

Depending on the measurement task, not all of the measured data in the capture buffer
may be of interest. In some cases it may be useful to restrict analysis to a specific
user-definable region, or to a selected individual chirp rate or hop.

Which evaluation basis is available for which result display is indicated in Table 5-1.

Some of these settings are only available if at least one of the additional options
R&S FSW-K60C/-K60H are installed.

Full Capture / Region Analysis / HOP / ChirP...cceeicc oo 130
S T=1[=Tor o FoT o I RS 1= 1= Yo O o1 o TS 130

Full Capture / Region Analysis / Hop / Chirp

For some result displays you can select the basis used for analysis:

® the full capture buffer

® the selected Analysis Region

® anindividual selected hop / chirp (only available if at least one of the additional
options R&S FSW-K60C/-K60H are installed)

To select a hop / chirp for the latter case, select the "Selected Hop"/"Selected Chirp"
softkey in the "Meas Config" menu (see "Select Hop / Select Chirp" on page 130).

The currently selected hop / chirp is highlighted blue in the "Result Table" and "Statistic
Table" displays.

As soon as a new hop / chirp is selected, all hop/chirp-specific displays are automati-
cally updated.

Remote command:
DISPlay: [WINDow<n>:]EVAL on page 258

Select Hop / Select Chirp
Defines the individual hop or chirp from the current capture buffer for which results are
calculated and displayed.

Remote command:
CALCulate<n>:CHRDetection:SELected on page 261
CALCulate<n>:HOPDetection:SELected on page 261

Trace Settings

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

The trace settings determine how the measured data is analyzed and displayed in the
window. Depending on the result display, between 1 and 6 traces may be displayed.

Trace data can also be exported to an ASCII file for further analysis. For details see
Chapter 7.5, "Trace / Data Export Configuration”, on page 133.
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REESStrum ! Transient Analysis !

! Traces Trace / Data Export Spectrogram
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Quick Config
Set Trace Mode
Preset All Traces Max | Avg | Min
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Max | ClrWrite | Min

...................................................... 131
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....................................................................................................................... 132
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Statistical EValuation.........c.ooiiiiiiii s 133
L Selected Hop / Selected Chirp vs All Hops / All ChirpS.......cccceeeeeeeeeeuennne. 133
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L Maximum number of trace POINtS............ceueurrereereieeeeeeeeeeesee e, 133

Trace 1/Trace 2/Trace 3/Trace 4 (SOftKEYS)......ueeiiiiiiiiiiiiiee e 133

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 orange.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>[:STATe] on page 302
Selected via numeric suffix of TRACe<t> commands

Mode

Defines the update mode for subsequent traces.

"Clear Write" Overwrite mode: the trace is overwritten by each sweep. This is the
default setting.

"Max Hold" The maximum value is determined over several sweeps and dis-

played. The R&S FSW saves the sweep result in the trace memory
only if the new value is greater than the previous one.

"View" The current contents of the trace memory are frozen and displayed.
"Blank" Removes the selected trace from the display.
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Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:MODE on page 301

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

Detectors perform a data reduction from the swept values to the displayed trace points.
The detector type determines which of the samples are displayed for each trace point.

Note: The detector activated for the specific trace is indicated in the corresponding
trace information in the window title bar by an abbreviation.

The trace detector can analyze the measured data using various methods:

"Auto" Selects the optimum detector for the selected trace and filter mode.
This is the default setting.

"Positive Peak" Determines the largest of all positive peak values from the levels
measured at the individual x-values which are displayed in one trace

point

"Negative Determines the smallest of all negative peak values from the levels

Peak" measured at the individual x-values which are displayed in one trace
point

"Average" Calculates the linear average of all samples contained in a sweep
point.

To this effect, R&S FSW uses the linear voltage after envelope detec-
tion. The sampled linear values are summed up and the sum is divi-
ded by the number of samples (= linear average value). Each sweep
point thus corresponds to the average of the measured values sum-
med up in the sweep point.

The average detector supplies the average value of the signal irre-
spective of the waveform (CW carrier, modulated carrier, white noise
or impulsive signal).

"Sample" Selects the last measured value of the levels measured at the individ-
ual x-values which are displayed in one trace point; all other mea-
sured values for the x-axis range are ignored

Remote command:
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] :AUTO on page 303

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>] :TRACe<t>:MODE:HCONtinuous on page 302
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Trace / Data Export Configuration

Statistical Evaluation
If the trace modes "Average", "Max Hold" or "Min Hold" are set, you can define how
many hops or chirp rates are included in the statistical evaluation.

For details see Chapter 4.8.3, "Trace Statistics", on page 32.

Selected Hop / Selected Chirp vs All Hops / All Chirps < Statistical Evaluation
Defines which hops/chirps are included in the statistical evaluation.

"Selected hop/ Only the selected hop/chirp from each sweep (capture) is included in
chirp" the statistical evaluation.

"All Hops/ All measured hops/chirps from each sweep (capture) are included in
Chirps" the statistical evaluation.

Remote command:
[SENSe:]STATistic:TYPE on page 303

Sweep / Average Count — Statistical Evaluation

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.

Remote command:
[SENSe: ] SWEep:COUNt on page 304

Maximum number of trace points < Statistical Evaluation

If the number of samples within the result range (see Chapter 7.2.1, "Result Range",
on page 121) is larger than this value, the trace data is reduced to the defined maxi-
mum number of trace points using the selected detector.

For details see also Chapter 4.8.1, "Mapping Samples to Measurement Points with the
Trace Detector", on page 29.

Restricting this value can improve performance during statistical evaulation of large
result range lengths.

Remote command:
[SENSe: ]MEASure:POINts on page 303

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>]:TRACe<t>[:STATe] on page 302

Trace / Data Export Configuration

Access: "Save" > "Export" > "(Trace) Export Config"
Or: TRACE > "Trace Config" > "Trace/Data Export"

The R&S FSW provides various evaluation methods for the results of the performed
measurements. However, you may want to evaluate the data with other, external appli-
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cations. In this case, you can export the measurement data to a standard format file
(ASCIl or CSV).

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FSW applications are not described here.

See the R&S FSW User Manual for a description of the standard functions.

Transient Analysis ! %
Traces Trace / Data Export

Export all Traces and Marker Table Results

Indude Instrument Measurement Settings

Decmal Separator Point

Export to ASCII File

Export all Traces and all Table RESUILS.........eeiiiiiiiiiii e 134
Include Instrument Measurement Settings..........coviiiiiiiiii e 134
I = Lot (o T8 = o Yo o PSR 134
[ Tot g b= IR T=T o = = | (o ) U USEURRR 135
EXport Trace t0 ASCI File......coo ottt a e e e e e e 135

Export all Traces and all Table Results
Selects all displayed traces and result tables (e.g. Result Summary, marker table etc.)
in the current application for export to an ASCII file.

Alternatively, you can select one specific trace only for export (see Trace to Export).

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

Remote command:
FORMat : DEXPort:TRACes on page 378

Include Instrument Measurement Settings
Includes additional instrument and measurement settings in the header of the export
file for result data.

Remote command:
FORMat : DEXPort :HEADer on page 378

Trace to Export
Defines an individual trace that will be exported to a file.
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Spectrogram Settings

This setting is not available if Export all Traces and all Table Results is selected.

Decimal Separator

Defines the decimal separator for floating-point numerals for the data export files. Eval-
uation programs require different separators in different languages.

Remote command:

FORMat : DEXPort:DSEParator on page 377

Export Trace to ASCII File
Opens a file selection dialog box and saves the selected trace in ASCII format (.dat)
to the specified file and directory.

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

If the spectrogram display is selected when you perform this function, the entire histo-
gram buffer with all frames is exported to a file. The data for a particular frame begins
with information about the frame number and the time that frame was recorded. For
large history buffers the export operation may take some time.

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "Memory full" error can occur although
the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 379

Spectrogram Settings

Access: MEAS CONFIG > "Spectrogram Config"

The individual settings available for spectrogram display are described here. For set-
tings on color mapping, see Chapter 7.6.2, "Color Map Settings", on page 140.

o General Spectrogram SettingsS.......c.uieii i 135
L I O] (o] a1V =T o IS 1=t 1] T = T SRR 140

General Spectrogram Settings

Access: MEAS CONFIG > "Spectrogram Config"

This section describes general settings for spectrogram display.
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Traces 2 1[0 Transient Analysis ! 3 -+ I

Traces Trace / Data Export Spectrogram

Display Settings Measurement Settings

Select Frame Detector m

Time Resolution

Mode

Value

History Depth |g¥EL]

Time Stamp On

]
Color Mapping Continuous Single
Sweep Sweep

Modify AR and Sweep Separator Colors

Default AR and Sweep Separator Colors Clear Spectrogram

lilelile A @ 3: Full Spectrogram s

The FFT analysis used to create the spectrogram is configurable, in order to improve
detection of transient signal effects or minimize the duration of the calculation. For
details on FFT calculation see Chapter 4.2, "Signal Processing", on page 16.

Selecting a frame 10 diSPlay........ccoooiiiii i ——— 136
TiMeE RESOIULION. ...t e e e e e e e e e 137
HISTOrY DePth...cco e e 137
I 1S 7= 0 o PR 137
10701 (o] g 1Y F=T ] o1 o SRR 137
Modifying Analysis Region and Sweep Separator CoIOrs...........cccccvvvvieeeiereeeeieececnnns 137

L SeleCting the ODJECL.........cueeeeeeeeeeeeeeeeeee ettt st n e 138

O Y 1= 20T 138

L Predefined COolOrS.........vueuiurireeeireeeereee e teeseseseesess s s s sns e 138

L Defining USer-specific COlOrS.........c.iveveveerreeeeeceeeeteseieeeeeeesesesasssssseseseaesenenans 138
Restoring Default AR and Sweep Separator Colors........ccccvvieiiiiiieeeeesiccceeeeee e, 139
1D 1= (=T o PRSP 139
Continuous SWEEP/RUN CONT ....cciiiiiiiii ittt e e e e e e e e s s s reeeee s 140
Single Sweep/ RUN SINGLE..........oo e 140
(011 T ] o 1= T ot oo | = o o PN 140

Selecting a frame to display
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.
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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.
For more details see Chapter 4.9.1, "Time Frames", on page 34.
For more information see Chapter 4, "Measurement Basics", on page 16.

Remote command:
CALCulate<n>:SGRam|SPECtrogram: FRAMe: SELect on page 305

Time Resolution

The time resolution determines the size of the bins used for each FFT calculation. The
shorter the time span used for each FFT, the shorter the resulting span, and thus the
higher the resolution in the spectrum becomes.

In "Auto" mode, the optimal resolution is determined automatically according to the
data acquisition settings.

In "Manual" mode, you must define the time resolution in seconds.

Remote command:
CALCulate<n>:SGRam|SPECtrogram: TRESolution:AUTO on page 306
CALCulate<n>:SGRam|SPECtrogram: TRESolution on page 306

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

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

Remote command:
CALCulate<n>:SGRam|SPECtrogram:HDEPth on page 305

Timestamp

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>:SGRam|SPECtrogram:TSTamp [ : STATe] on page 307
CALCulate<n>:SGRam|SPECtrogram: TSTamp:DATA? on page 307

Color Mapping
Opens the "Color Map" dialog.

Modifying Analysis Region and Sweep Separator Colors

For each color scheme (see "Hot/Cold/Radar/Grayscale" on page 141) you can con-
figure the colors used to indicate the analysis range and sweep separator lines in spec-
trograms.

For details on the analysis range and sweep separator lines see Chapter 4.5, "Analysis
Region", on page 23 and Chapter 4.9.1, "Time Frames", on page 34.
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" Selected Object:
COLD Analysis Region

Predefined Colors

Userdefined Colors ...
T T

Selecting the Object — Modifying Analysis Region and Sweep Separator Colors
Selects the object for which the color is to be defined. Colors can be defined for each
combination of:

color scheme + analysis region

color scheme + sweep separator

Preview — Modifying Analysis Region and Sweep Separator Colors
Indicates the currently selected color that will be used for the selected object.

Predefined Colors — Modifying Analysis Region and Sweep Separator Colors
Displays the available colors from the predefined color set that can be used for the
selected object.

Defining User-specific Colors — Modifying Analysis Region and Sweep Separa-
tor Colors

In addition to the colors in the predefined color set you can configure a user-specific
color to be used for the selected object.

When you select "Userdefined Colors", the set of predefined colors is replaced by a
color palette and color configuration settings.
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| Selected Object:

HOT Analysis Region N

Tint:

‘ Saturation:

Brightness: €3]

ARGB: 646464

Predefined Colors ...

The color palette allows you to select the color directly. The color settings allow you to
define values for tint, saturation and brightness.

Restoring Default AR and Sweep Separator Colors
Restores the default colors used to indicate the analysis range and sweep separator
lines in spectrograms.

Detector
Defines the detector used to combine overlapping FFT frames for the spectrogram
result display.

"Sum" Calculates the sum of all values in one sample point
"Average" Calculates the linear average of all values in one sample point
"RMS" Calculates the RMS of all values in one sample point
"Maximum" Determines the largest of all values in one sample point
"Minimum" Determines the minimum of all values in one sample point
"Sample" Selects the last measured value for each sample point

Remote command:
[SENSe: ] [WINDow<n>:]SGRam| SPECtrogram:DETector:FUNCtion
on page 308
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Spectrogram Settings

Continuous Sweep/RUN CONT

While the measurement is running, the "Continuous Sweep" softkey and the RUN
CONT key are highlighted. 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.

Note: Sequencer. If the Sequencer is active, the "Continuous Sweep" softkey only
controls the sweep mode for the currently selected channel. However, the sweep mode
only takes effect the next time the Sequencer activates that channel, and only for a
channel-defined sequence. In this case, a channel in continuous sweep mode is swept
repeatedly.

Furthermore, the RUN CONT key controls the Sequencer, not individual sweeps. RUN
CONT starts the Sequencer in continuous mode.

Remote command:
INITiate<n>:CONTinuous on page 245

Single Sweep/ RUN SINGLE

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

Note: Sequencer. If the Sequencer is active, the "Single Sweep" softkey only controls
the sweep mode for the currently selected channel. However, the sweep mode only
takes effect the next time the Sequencer activates that channel, and only for a chan-
nel-defined sequence. In this case, the Sequencer sweeps a channel in single sweep
mode only once.

Furthermore, the RUN SINGLE key controls the Sequencer, not individual sweeps.
RUN SINGLE starts the Sequencer in single mode.

If the Sequencer is off, only the evaluation for the currently displayed measurement
channel is updated.

Remote command:
INITiate<n>[:IMMediate] on page 246

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>:SGRam:CLEar on page 305

Color Map Settings

Access: "Overview" > "Analysis" > "Traces" > "Spectrogram" > "Color Mapping"
or: TRACE > "Spectrogram Config" > "Color Mapping"
For more information on color maps see Chapter 4.9.2, "Color Maps", on page 35.

For details on changing color mapping settings see Chapter 8.1, "How to Configure the
Color Mapping", on page 160.
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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.

Start Shape Stop 100.0%
= = |
Hot Cold Radar Grayscale

Figure 7-1: 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)

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 309
DISPlay[:WINDow<n>]:SPECtrogram:COLor:UPPer on page 310

h
ge?i::s the shape and focus of the color curve for the spectrogram result display.
"-1 to <0" More colors are distributed among the lower values
"0" Colors are distributed linearly among the values
">0 to 1" More colors are distributed among the higher values

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor : SHAPe on page 310

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

Remote command:
DISPlay[:WINDow<n>] :SPECtrogram:COLor[:STYLe] on page 310
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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 309

Export Functions

Access: "Save" > "Export"

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FSW applications are not described here.

See the R&S FSW User Manual for a description of the standard functions.
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Table EXport Configuration..........c.oo i 143
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L EXPOrt Table t0 ASCII FilE........cueeeeeeeeeeeeeeeeeeeee et eeee e eeen et enen e 143
EXPOrt Trace t0 ASCI FilE...cuiii oottt e e e e e e 143
Trace EXport CoNfiQuration...........cueeeeeiciieeieiiciieie et seee e e e esaee e e e sneaeeeeean 144
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Export Table to ASCII File
Opens a file selection dialog box and saves the selected result table in ASCII format
(.DAT) to the specified file and directory.

Note: To store the measurement results for all traces and tables in all windows, use
the Export Trace to ASCII File command in the "Save/Recall" > "Export" menu.
(See also Chapter 7.5, "Trace / Data Export Configuration”, on page 133.)

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "Memory full" error can occur although
the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory : STORe<n>:TABLe on page 376
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Table Export Configuration

Table results can be exported to an ASCII file for further evaluation in other (external)
applications. Table export settings can be configured in the "Result Configuration" dia-
log box, in the "Table configuration” tab, in the vertical "Table Export" tab.

The settings are window-specific and only available for result tables.

Columns to Export — Table Export Configuration
Defines which of the result table columns are to be included in the export file.

"Visible" Only the currently visible columns in the result display are exported.
"All" All columns, including currently hidden ones, for the result display are
exported.

Decimal Separator «— Table Export Configuration
Defines the decimal separator for floating-point numerals for the data export files. Eval-
uation programs require different separators in different languages.

Remote command:
FORMat : DEXPort:DSEParator on page 377

Export Table to ASCII File — Table Export Configuration
Opens a file selection dialog box and saves the selected result table in ASCII format
(.DAT) to the specified file and directory.

Note: To store the measurement results for all traces and tables in all windows, use
the Export Trace to ASCII File command in the "Save/Recall" > "Export" menu.
(See also Chapter 7.5, "Trace / Data Export Configuration”, on page 133.)

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "Memory full" error can occur although
the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory : STORe<n>: TABLe on page 376

Export Trace to ASCII File
Opens a file selection dialog box and saves the selected trace in ASCII format (.dat)
to the specified file and directory.

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

If the spectrogram display is selected when you perform this function, the entire histo-
gram buffer with all frames is exported to a file. The data for a particular frame begins
with information about the frame number and the time that frame was recorded. For
large history buffers the export operation may take some time.

Note: Secure user mode.
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Marker Settings

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "Memory full" error can occur although
the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory : STORe<n>: TRACe on page 379

Trace Export Configuration
Opens the "Traces" dialog box to configure the trace and data export settings. See
Chapter 7.5, "Trace / Data Export Configuration", on page 133.

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

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

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "Memory full" error can occur although
the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Export Range — 1/Q Export
Defines the range of the 1/Q data to store.

"Entire Cap- The entire capture buffer is exported.
ture"

Marker Settings

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

o Individual Marker SEIUP.....ciiiei it 144
o General Marker SEttiNgS.......cccuuiiiiiiiiiee e 147
e Marker Search Settings and Positioning Functions...............ccoeecciiiiiieeeeecennnnn. 149

Individual Marker Setup

Access: "Overview" > "Analysis" > "Marker" tab > "Markers" tab
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Up to 17 markers or delta markers can be activated for each window simultaneously.

JMD dBm e 13.2 2z Meas Time 350 us  Model Hop t -

Markers Marker Settings Search

Ref Link to
Marker Marker
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Figure 7-2: Marker settings for spectrogram display

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.
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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 312
CALCulate<n>:DELTamarker<m>[:STATe] on page 315
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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 313
CALCulate<n>:DELTamarker<m>:X on page 316

Frame (for Spectrograms only)
Spectrogram frame number the marker is assigned to. The most recently swept frame
is number 0, all previous frames have negative numbers.

Remote command:
CALCulate<n>:MARKer<m>:SPECtrogram: FRAMe on page 324

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 312
CALCulate<n>:DELTamarker<m>[:STATe] on page 315

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

If the reference marker is deactivated, the delta marker referring to it is also deactiva-
ted.

Remote command:
CALCulate<n>:DELTamarker<m>:MREF on page 315

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).
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Remote command:

CALCulate<n>:MARKer<m>:LINK:TO:MARKer<m> on page 312
CALCulate<n>:DELTamarker<m>:LINK:TO:MARKer<m> on page 315
CALCulate<n>:DELTamarker<m>:LINK on page 314

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 313

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

Selected State Selected State Selected State

r )
Marker 1 [N o B o

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 312
CALCulate<n>:DELTamarker<m>[:STATe] on page 315

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 312

General Marker Settings

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

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

Markers Marker Settings Search

Marker Table

[

Linked Markers

on LA

Show Marker Legend in Spectrogram

Off

Marker Table DiSPIaY.........couiiiiiiiiiiie e e 148
LINKEA IMATKETS. .....eeeieeie ettt et e s s b e e e s nbe e e e e e snreeas 148
Show Marker Legend in SPeCtrOgram........oc.uueiiiiiiiiiee it 148

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" Displays the marker information within the diagram area. No separate

marker table is displayed.

"Auto” (Default) Up to two markers are displayed in the diagram area. If
more markers are active, the marker table is displayed automatically.

Remote command:
DISPlay:MTABle on page 318

Linked Markers

If enabled, the markers in all diagrams with the same x-axis are linked, i.e. when you
move a marker in one window, the markers in all other windows are moved to the
same x-value.

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 318

Show Marker Legend in Spectrogram

Hides or shows marker information within the spectrogram diagram area (as opposed
to the separate marker table, see also "Marker Table Display” on page 148). This set-
ting only takes effect if a marker is active.
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7.8.3 Marker Search Settings and Positioning Functions

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.

Most marker positioning functions and the search settings are available in the MKR ->
menu.

Search settings are also available via the MARKER key or in the vertical "Marker Con-
fig" tab of the "Analysis" dialog box (horizontal "Search Settings" tab).

o Marker Search SettiNgS......coooiiiii i ———— 149
®  PoSitionNiNg FUNCHONS. ......uiiiiiiiie e 151

7.8.3.1 Marker Search Settings

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

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.

Depending on the type of result display, different settings are available.

TETZATT

Model Hop

Markers Marker Settings Search

Next X Search Left |QUESICH( Right
Next Y Search Up W Down

Search Type [ Y Search ][XY Search]

Search Area

EE ARG =00 | 6.0 dBm

il e 8 3: Full Spectrogram =

Figure 7-3: Marker search settings for spectrogram
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Search Mode for Next Peak in Y Dir€CHON.........uueiiiiiiieiee e 150
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Search Mode for Next Peak in X Direction
Selects the search mode for the next peak.

For spectrograms:

Selects the search mode for the next peak search within the currently selected frame.

"Leﬂ"

"Absolute"

llRightll

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

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

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

Remote command:
Chapter 11.6.12.4, "Positioning the Marker", on page 319

Search Mode for Next Peak in Y Direction
Selects the search mode for the next peak search within all frames at the current

marker position.

This function is available for spectrograms only.

llUpll

"Absolute"

"Down"

Determines the next maximum/minimum above the current peak (in
more recent frames).

Determines the next maximum/minimum above or below the current
peak (in all frames).

Determines the next maximum/minimum below the current peak (in
older frames).

Remote command:

CALCulate<n>
CALCulate<n>
on page 331

CALCulate<n>:
CALCulate<n>:

on page 331

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

on page 332

CALCulate<n>:
CALCulate<n>:

on page 332

CALCulate<n>:
CALCulate<n>:

:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVe on page 326
:DELTamarker<m>:SPECtrogram:Y :MAXimum:ABOVe

MARKer<m>:SPECtrogram:Y:MAXimum:BELow on page 326
DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow

MARKer<m>:SPECtrogram:Y:MAXimum:NEXT on page 326
DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT on page 331
MARKer<m>:SPECtrogram:Y:MINimum:ABOVe on page 327
DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe

MARKer<m>:SPECtrogram:Y:MINimum:BELow on page 327
DELTamarker<m>:SPECtrogram:Y:MINimum:BELow

MARKer<m>:SPECtrogram:Y:MINimum:NEXT on page 328
DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT on page 333



Marker Settings
Marker Search Type
Defines the type of search to be performed in the spectrogram.
"X-Search" Searches only within the currently selected frame.
"Y-Search" Searches within all frames but only at the current frequency position.
"XY-Search" Searches in all frames at all positions.

Remote command:
Defined by the search function, see Chapter 11.6.12.5, "Marker Search (Spectro-
grams)", on page 323

Marker Search Area
Defines which frames the search is performed in.

This function is available for spectrograms only.
"Visible" Only the visible frames are searched.
"Memory" All frames stored in the memory are searched.

Remote command:
CALCulate<n>:MARKer<m>:SPECtrogram:SARea on page 325
CALCulate<n>:DELTamarker<m>:SPECtrogram:SARea on page 330

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.

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 318

7.8.3.2 Positioning Functions

Access: MKR ->

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. These functions are
available as softkeys in the menu, which is displayed when you press the key.
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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 319
CALCulate<n>:DELTamarker<m>:MAXimum|[:PEAK] on page 322

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.



Zoom Functions

Remote command:

CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 319
CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 320
CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 319
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 322
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 322
CALCulate<n>:DELTamarker<m>:MAXimum:LEFT on page 321

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>:MARKer<m>:MINimum[:PEAK] on page 321
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK] on page 323

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.

Remote command:

CALCulate<n>:MARKer<m>:MINimum:NEXT on page 320
CALCulate<n>:MARKer<m>:MINimum:LEFT on page 320
CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 321
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 323
CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 322
CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 323

7.9 Zoom Functions

Access: "Zoom" icons in toolbar
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Single Zoom

=R
A single zoom replaces the current diagram by a new diagram which displays an

enlarged extract of the trace. This function can be used repetitively until the required
details are visible.

Remote command:
DISPlay[:WINDow<n>]:ZOOM:STATe on page 334
DISPlay[:WINDow<n>]:ZOOM:AREA on page 333



Zoom Functions

Multiple Zoom
E

In multiple zoom mode, you can enlarge several different areas of the trace simultane-
ously. An overview window indicates the zoom areas in the original trace, while the
zoomed trace areas are displayed in individual windows. The zoom area that corre-
sponds to the individual zoom display is indicated in the lower right corner, between
the scrollbars.

Remote command:
DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:STATe on page 335
DISPlay[:WINDow<n>] :Z00M:MULTiple<zoom>:AREA on page 334

Restore Original Display

Restores the original display, that is, the originally calculated displays for the entire
capture buffer, and closes all zoom windows.

Remote command:

Single zoom:

DISPlay[:WINDow<n>]:ZOOM:STATe on page 334

Multiple zoom:

DISPlay[:WINDow<n>] :Z0OOM:MULTiple<zoom>:STATe on page 335 (for each
multiple zoom window)

<% Data Shift

Shifts the data to be evaluated in the result display (analysis region or hop/chirp) and
re-evaluates the new data. ALL result displays based on the same data (analysis
region or hop/chirp) are updated.

Currently, this function is only available in the Transient Analysis application.

Tip: Result tables are also re-evaluated for each data shift, which can take some time.
Close the result tables during a data shift/zoom to improve the screen update speed.

After selecting the "Data Shift" (%) function, swipe the screen in the result display to
shift the data base. When the required data base is evaluated, select the "Deactivating
Zoom (Selection mode)" (%) to return to normal touchscreen behavior.

For more information, see Chapter 4.6, "Zooming and Shifting Results", on page 26.

“», Data Zoom

Decreases the amount of data to be evaluated in the result display (analysis region or
hop/chirp) and re-evaluates the new data, thus enlarging the display of the remaining
data.

ALL result displays based on the same data (analysis region or hop/chirp) are updated.
Currently, this function is only available in the Transient Analysis application.

Tip: result tables are also re-evaluated for each data zoom, which can take some time.
Close the result tables during a data shift/zoom to improve the screen update speed.
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Analysis in MSRA/MSRT Mode

After selecting the "Data Zoom" (") function, pinch or spread the area in the result dis-
play to zoom into or out of the data base. When the required data base is evaluated,
select the "Deactivating Zoom (Selection mode)" (%) to return to normal touchscreen
behavior.

For more information, see Chapter 4.6, "Zooming and Shifting Results", on page 26.

% Deactivating Zoom (Selection mode)
Deactivates any zoom mode.
Tapping the screen no longer invokes a zoom, but selects an object.

Remote command:

Single zoom:

DISPlay[:WINDow<n>]:ZOOM:STATe on page 334

Multiple zoom:

DISPlay[:WINDow<n>] :ZOOM:MULTiple<zoom>:STATe on page 335 (for each
multiple zoom window)

Analysis in MSRA/MSRT Mode

The data that was captured by the MSRA/MSRT Master can be analyzed in the Transi-
ent Analysis application.

The analysis settings and functions available in MSRA/MSRT mode are those descri-
bed for common Signal and Spectrum Analyzer mode.
Analysis line settings

In addition, an analysis line can be positioned. The analysis line is a common time
marker for all MSRA/MSRT applications.

To hide or show and position the analysis line, a dialog box is available. To display the
"Analysis Line" dialog box, tap the "AL" icon in the toolbar (only available in MSRA/
MSRT mode). The current position of the analysis line is indicated on the icon.

v——-='11—+-—-!-
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Position

Defines the position of the analysis line in the time domain. The position must lie within
the measurement time of the multistandard measurement.



Analysis in MSRA/MSRT Mode

Remote command:
CALCulate<n>:MSRA:ALINe [ :VALue] on page 336
CALCulate<n>:RTMS:ALINe [:VALue] on page 338

Show Line

Hides or displays the analysis line in the time-based windows. By default, the line is
displayed.

Note: even if the analysis line display is off, the indication whether or not the currently

defined line position lies within the analysis interval of the active slave application
remains in the window title bars.

Remote command:
CALCulate<n>:MSRA:ALINe:SHOW on page 336
CALCulate<n>:RTMS:ALINe: SHOW on page 338



8 How to Perform Transient Analysis

The following step-by-step instructions demonstrate how to analyze transient signal
effects with the R&S FSW-K60 option.

To perform a basic transient analysis measurement

1.
2.
3.

Press the MODE key on the front panel and select the "Transient" application.
Select the "Overview" softkey to display the "Overview" for Transient Analysis.

Select the "Input/Frontend" button and then the "Frequency" tab to define the input
signal's center frequency.

Select the "Data Acquisition" button to define the Data Acquisition (Full) and Analy-
sis Region (AR) parameters for the input signal:

(In MSRA/MSRT mode, define the application data instead, see Chapter 4.11,
"Transient Analysis in MSRA/MSRT Mode", on page 42).

e "(Full) Measurement Bandwidth": the amount of signal bandwidth to be cap-
tured

"(Full) Measurement Time": how long the input signal is to be captured
"(AR) Bandwidth": the amount of signal bandwidth to be analyzed

"(AR) Delta Frequency": the offset from the center frequency

"(AR) Time Gate Length™: the absolute length of the time gate

"(AR) Time Gate Start"": the starting point of the time span for analysis

Optionally, you can link the size of the analysis region to the size of the full capture
buffer.

If necessary, filter out unwanted signals using an FM video filter (in the "BW" set-
tings).

Select the "Result Config" button and configure the data basis for evaluation and
display.

e Inthe "Scale" and "Units" tabs, configure the value range for the y-axis in the
individual result displays. (See Chapter 7.2.4, "Y-Axis Scaling", on page 127.)

Select the "Display Config" button and select the displays that are of interest to you
(up to 16, see Chapter 7.1, "Display Configuration", on page 120).
Arrange them on the display to suit your preferences.

Exit the SmartGrid mode.

To start the measurement, select one of the following:

e RUN SINGLE key
e "Single Sweep" softkey in the "Sweep" menu

The defined number of sweeps are performed, then the measurement is stopped.
While the measurement is running, the RUN SINGLE key is highlighted. To abort
the measurement, press the RUN SINGLE key again. The key is no longer high-

lighted. The results are not deleted until a new measurement is started.
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How to Perform Transient Analysis

10. Select the "Analysis" button in the "Overview" to make use of the advanced analy-

11.

sis functions in the displays.

e Configure a trace to display the average over a series of sweeps (on the
"Traces" tab, see Chapter 7.4, "Trace Settings", on page 130).

e Configure markers and delta markers to determine deviations and offsets within
the signal (on the "Marker" tab, see Chapter 7.8, "Marker Settings",
on page 144).

e Configure the Spectrogram display or FFT parameters (on the "Spectrogram”
tab, see Chapter 7.6, "Spectrogram Settings", on page 135).

Optionally, export the trace data of the demodulated signal to a file.

a) Inthe "Traces" tab of the "Analysis" dialog box, switch to the "Trace Export"
tab.

b) Select "Export Trace to ASCII File".

c) Define a file name and storage location and select "OK".

To detect hops in a transient measurement

This procedure requires the additional option R&S FSW-K60H to be installed.

1.
2.
3.

Press the MODE key on the front panel and select the "Transient" application.
Select the "Overview" softkey to display the "Overview" for Transient Analysis.

Select the "Signal Description" button and configure the expected signal character-

istics.

e In the "Signal Model" tab, select the "Hop" signal model.

e In the "Signal States" tab, define the known hop states and the conditions for
detection (see Chapter 6.2.2, "Signal States", on page 72).

To generate multiple regularly-spaced hop states easily, do the following:

a) In the "Signal States" tab, select "More".

b) Define the "Start Frequency" for the first hop state.

c) Define the "Step Size" between two hop states.

d) Define the number of hop states to be generated in the "No of Steps" field.

e) Select "Add to Table" to add the generated states to the existing table, or select
"Replace Table" to overwrite the existing table.

f) Optionally, define a "Tolerance Value" or "Frequency Offset" (or both) to all hop
states and select "Apply to Table" to adapt the hop state settings.

Select the "Input/Frontend" button and then the "Frequency" tab to define the input
signal's center frequency.

Select the "Data Acquisition" button to define the Data Acquisition (Full) and Analy-
sis Region (AR) parameters for the input signal:

(In MSRA/MSRT mode, define the application data instead, see Chapter 4.11,
"Transient Analysis in MSRA/MSRT Mode", on page 42).

e "(Full) Measurement Bandwidth": the amount of signal bandwidth to be cap-
tured
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10.

11.

12.

"(Full) Measurement Time": how long the input signal is to be captured
"(AR) Bandwidth": the amount of signal bandwidth to be analyzed
"(AR) Delta Frequency": the offset from the center frequency

"(AR) Time Gate Length™: the absolute length of the time gate

"(AR) Time Gate Start"": the starting point of the time span for analysis

Optionally, you can link the size of the analysis region to the size of the full capture
buffer.

Select the "Measurement"” button and in the "Frequency/Phase" and "Power" tabs,
define which parts of the hop will be considered when calculating frequency, phase
and power parameters.

If necessary, filter out unwanted signals using an FM video filter (in the "BW" set-
tings).

Select the "Display Config" button and select the displays that are of interest to you
(up to 16, see Chapter 7.1, "Display Configuration", on page 120).
Arrange them on the display to suit your preferences.

Exit the SmartGrid mode and select the "Overview" softkey to display the "Over-
view" again.

Select the "Result Config" button and configure the data basis for evaluation and

display.

e In the "Result Range" tab, define the area of the hop to be analyzed in the
result display. Define the area by a reference point, a length, and its alignment
in relation to the hop's center or edges. (See Chapter 7.2.1, "Result Range",
on page 121.)

e Inthe "Table Config" tab, define which parameters are to be displayed in the
hop result tables.

e In the "Parameters" tab, define parameters for which a trend or distribution is to
be displayed

e Inthe "Scale" and "Units" tabs, configure the value range for the y-axis in the
individual result displays. (See Chapter 7.2.4, "Y-Axis Scaling", on page 127.)

To start the measurement, select one of the following:

e RUN SINGLE key
e "Single Sweep" softkey in the "Sweep" menu

The defined number of sweeps are performed, then the measurement is stopped.
While the measurement is running, the RUN SINGLE key is highlighted. To abort
the measurement, press the RUN SINGLE key again. The key is no longer high-

lighted. The results are not deleted until a new measurement is started.

Select the "Analysis" button in the "Overview" to make use of the advanced analy-
sis functions in the displays.

e Configure a trace to display the average over a series of sweeps or calculate
hop statistics (on the "Traces" tab, see Chapter 7.4, "Trace Settings",
on page 130).
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e Configure markers and delta markers to determine deviations and offsets within
the signal (on the "Marker" tab, see Chapter 7.8, "Marker Settings",
on page 144).

e Configure the Spectrogram display or FFT parameters (on the "Spectrogram”
tab, see Chapter 7.6, "Spectrogram Settings", on page 135).

13. Optionally, export the trace data of the demodulated signal to a file.

a) Inthe "Traces" tab of the "Analysis" dialog box, switch to the "Trace Export"
tab.

b) Select "Export Trace to ASCII File".

c) Define a file name and storage location and select "OK".

To detect chirps in a transient measurement

This procedure requires the additional option R&S FSW-K60C to be installed.

1. Press the MODE key on the front panel and select the "Transient" application.
2. Select the "Overview" softkey to display the "Overview" for Transient Analysis.

3. Select the "Input/Frontend" button and then the "Frequency" tab to define the input
signal's center frequency.

4. Select the "Data Acquisition" button and define the bandwidth parameters for the
input signal:
(In MSRA/MSRT mode, define the application data instead, see Chapter 4.11,
"Transient Analysis in MSRA/MSRT Mode", on page 42).

e In the "Data Acquisition" area, define:
"Measurement Bandwidth": the amount of signal bandwidth to be captured
"Measurement Time": how long the input signal is to be captured
e In the "Analysis Region" area, define the frequency range and time gate (within
the captured data) which is to be analyzed, that is, which hops are to be detec-
ted. (See Analysis Region.)
Optionally, you can link the size of the analysis region to the size of the full cap-
ture buffer.

5. Select the "Signal Description" button and configure the expected signal character-
istics.
e In the "Signal Model" tab, select the "Chirp" signal model.
e In the "Signal States" tab, define the known chirp states and the conditions for
detection. (See Chapter 6.2.2, "Signal States", on page 72)

6. Select the "Measurement" button and in the "Frequency/Phase" and "Power" sub-
tabs, define which parts of the chirp will be considered when calculating frequency,
phase and power parameters.

7. If necessary, filter out unwanted signals using an FM video filter (in the "BW" set-
tings).

8. Select the "Display Config" button and select the displays that are of interest to you
(up to 16, see Chapter 7.1, "Display Configuration", on page 120).
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How to Configure the Color Mapping

Arrange them on the display to suit your preferences.
Exit the SmartGrid mode.

Select the "Result Config" button and configure the data basis for evaluation and

display.

e In the "Result Range" tab, define the area of the chirp to be analyzed in the
result display. Define the area by a reference point, a length, and its alignment
in relation to the chirp's center or edges. (See Chapter 7.2.1, "Result Range",
on page 121.)

e Inthe "Table Config" tab, define which parameters are to be displayed in the
chirp result tables.

e In the "Parameters" tab, define parameters for which a trend or distribution is to
be displayed

e Inthe "Scale" and "Units" tabs, configure the value range for the y-axis in the
individual result displays. (See Chapter 7.2.4, "Y-Axis Scaling", on page 127.)

To start the measurement, select one of the following:

e RUN SINGLE key
e "Single Sweep" softkey in the "Sweep" menu

The defined number of sweeps are performed, then the measurement is stopped.
While the measurement is running, the RUN SINGLE key is highlighted. To abort
the measurement, press the RUN SINGLE key again. The key is no longer high-

lighted. The results are not deleted until a new measurement is started.

Select the "Analysis" button in the "Overview" to make use of the advanced analy-
sis functions in the displays.

e Configure a trace to display the average over a series of sweeps or calculate
chirp statistics (on the "Traces" tab, see Chapter 7.4, "Trace Settings",
on page 130).

e Configure markers and delta markers to determine deviations and offsets within
the signal (on the "Marker" tab, see Chapter 7.8, "Marker Settings”,
on page 144).

e Configure the Spectrogram display or FFT parameters (on the "Spectrogram”
tab, see Chapter 7.6, "Spectrogram Settings", on page 135).

Optionally, export the trace data of the demodulated signal to a file.

a) Inthe "Traces" tab of the "Analysis" dialog box, switch to the "Trace Export"
tab.

b) Select "Export Trace to ASCII File".

c) Define a file name and storage location and select "OK".

8.1 How to Configure the Color Mapping

The color display is highly configurable to adapt the spectrogram to your needs.



How to Configure the Color Mapping

The settings for color mapping are defined in the "Color Mapping" dialog box. To dis-
play this dialog box, do one of the following:

® Select the color map in the window title bar of the Spectrogram result display.
® Select the "Color Mapping" softkey in the "Spectrogram™ menu.

To select a color scheme
You can select which colors are assigned to the measured values.

» In the "Color Mapping" dialog box, select the option for the color scheme to be
used.

Editing the value range of the color map

The distribution of the measured values is displayed as a histogram in the "Color Map-
ping" dialog box. To cover the entire measurement value range, make sure the first
and last bar of the histogram are included.

To ignore noise in a spectrogram, for example, exclude the lower power levels from the
histogram.

The value range of the color map must cover at least 10% of the value range on the
horizontal axis of the diagram, that means, the difference between the start and stop
values must be at least 10%.

The value range of the color map can be set numerically or graphically.

To set the value range graphically using the color range sliders

1. Select and drag the bottom color curve slider (indicated by a gray box at the left of
the color curve pane) to the lowest value you want to include in the color mapping.

2. Select and drag the top color curve slider (indicated by a gray box at the right of
the color curve pane) to the highest value you want to include in the color mapping.

3
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How to Configure the Color Mapping

To set the value range of the color map numerically

1. In the "Start" field, enter the percentage from the left border of the histogram that
marks the beginning of the value range.

2. In the "Stop" field, enter the percentage from the right border of the histogram that
marks the end of the value range.

Example:
The color map starts at -110 dBm and ends at -10 dBm (that is: a range of 100 dB). In
order to suppress the noise, you only want the color map to start at -90 dBm. Thus,

you enter 10% in the "Start" field. The R&S FSW shifts the start point 10% to the right,
to -90 dBm.

Adjusting the reference level and level range

Since the color map is configured using percentages of the total value range, changing
the reference level and level range of the measurement (and thus the power value
range) also affects the color mapping in the spectrogram.

Editing the shape of the color curve

The color curve is a tool to shift the focus of the color distribution on the color map. By
default, the color curve is linear, i.e. the colors on the color map are distributed evenly.
If you shift the curve to the left or right, the distribution becomes non-linear. The slope
of the color curve increases or decreases. One end of the color palette then covers a
large number of results, while the other end distributes several colors over a relatively
small result range.

The color curve shape can be set numerically or graphically.



How to Export Table Data

To set the color curve shape graphically using the slider

» Select and drag the color curve shape slider (indicated by a gray box in the middle
of the color curve) to the left or right. The area beneath the slider is focused, i.e.
more colors are distributed there.
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To set the color curve shape numerically

» In the "Shape" field, enter a value to change the shape of the curve:

e A negative value (-1 to <0) focuses the lower values
e 0 defines a linear distribution
e A positive value (>0 to 1) focuses the higher values

8.2 How to Export Table Data

The measured result table data can be exported to an ASCII file. For each parameter,
the measured values are output.

For details on the storage format see Chapter A.1, "Reference: ASCII File Export For-
mat", on page 389.

Table data can be exported either from the "Result Configuration" dialog box, or from
the "Save/Recall" menu.

To export from the "Save/Recall" menu

1. Select an active result table whose data you want to export.
2. Select the B "Save" icon in the toolbar.

3. Select the "Export" softkey.
4

If necessary, change the decimal separator to be used for the ASCII export file.



How to Export Table Data

5. Select the "ASCII Table Export" softkey.

6. In the file selection dialog box, select the storage location and file name for the
export file.

7. Select "Save" to close the dialog box and export the table data to the file.
To export from the "Result configuration” dialog box
1. Press the "Overview" softkey.
Select the "Result Config" button.
Select the window that contains the result table in the "Specifics for" selection box.

2.

3

4. Select the "Table Config" tab.

5. Select the vertical "Table Export" tab.
6

Select whether you want to export all columns or only the currently visible columns

of the table.
7. If necessary, change the decimal separator to be used for the ASCII export file.
8. Select the "Export Table to ASCII File" button.
9. In the file selection dialog box, select the storage location and file name for the

export file.

10. Select "Save" to close the dialog box and export the table data to the file.



Example: Hopped FM Signal

9 Measurement Examples

9.1

The following measurement examples demonstrate some basic functions and mea-
surement tasks, assuming the additional options R&S FSW-K60C/-K60H are installed.

o Example: Hopped FIM Signal.........coccuviiiiiiiiiiiee et e s e s seee e seeeeee e 165
e Example: Chirped FM Signal....... ..o 170

Example: Hopped FM Signal

A practical example for a basic transient analysis measurement is provided here. It
demonstrates how to identify a hopped signal, how to detect hops, and how to analyze
an individual hop.

The measurement is performed using the following devices:

® An R&S FSW with application firmware R&S FSW-K60: Transient Analysis+ K60H
(Hopped Transient Analysis) and bandwidth extension option R&S FSW-B160

® A vector signal generator, e.g. R&S SMBV100A

Signal

—P
Generator RESESW

Figure 9-1: Test setup

Signal generator settings (e.g. R&S SMBV100A):

Frequency: 4 GHz
Level: -30 dBm
Channels CW-Hopping channel: 0 dB

DC carrier: +20 dB

Hops 20.0/20.2/20.4/20.6/20.8/21.0 MHz
Dwell time 200 ps
Sample rate 100 MHz

Settings in the R&S FSW Transient Analysis application

To identify a hopped FM signal
1. Preset the R&S FSW.
2. Set the center frequency to 4 GHz.

3. Set the reference level to -30 dBm.
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Select the MODE key and then the "Transient Analysis" button.
Select the signal model Hop.

From the "Meas Config" menu, select "Data Acquisition".

Set the measurement time to 5 ms.

Set the measurement bandwidth to 1760 MHz.
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The RF Spectrum and Full Spectrogram displays are dominated by the DC carrier.
Define an analysis region to extract the hopped FM signal. Make sure that a suffi-
cient number of hops are inside the analysis region. A second spectrogram show-
ing the analysis region helps with fine tuning.
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Figure 9-2: Configuring an analysis region for a hopped FM signal

a) From the "Meas Config" menu, select "Display Config".

b) Drag a second spectrogram display to the right of the existing one on the
screen.

c) Exit the SmartGrid mode.

d) Press the MEAS key, then select "Analysis Region" to restrict the Spectrogram
display to the analysis region.
By default, the analysis region corresponds to the entire capture buffer.

10. From the "Meas Config" menu, select "Data Acquisition".

a) Define the starting point of the analysis region as an offset from the center fre-
quency ("Delta Freq").

b) Define the width of the analysis region as a "Bandwidth". Be sure to include
several hops in the frequency range.

c) Define the starting point and the length of the time gate. Again, be sure to
include several hops in the time gate.

11. Since the signal model is set to "Hop" and the "Auto Mode" for detection is on, the
hops are detected automatically. The detected hop states are listed in the order of
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their occurrence in the "Signal States" table. From the "Meas Config" menu, select
"Signal Description" to check them.

Signal Description

Signal Model

Hop States

Auto Mode

Signal States

Timing

(Number of hop states = 12)

Frequency

Tolerance

0
1
2
3
4
5
6
7
8
9
10
11

20.01251161 MHz
19.99252328 MHz
20.80951627 MHz
20.58842732 MHz
20.60942073 MHz
20.78852357 MHz
20.98848513 MHz
21.00940406 MHz
20.38657242 MHz
20.40685060 MHz
20.19997409 MHz
19.98250298 MHz

Figure 9-3: Detected hop states

To analyze an individual hop

15.02345 kHz
15.04680 kHz
29.03270 kHz
26.85483 kHz
28.84165 kHz
27.04731 kHz
26.97040 kHz
28.80827 kHz
23.14505 kHz
33.70141 kHz
49.94840 kHz
15.00620 kHz

All detected hops are indicated in the Hop Results Table. To analyze an individual hop
in detail, open a Frequency Deviation display and reduce the spectrogram to a single
hop.

1.
2.

From the "Meas Config" menu, select "Display Config".

Replace the Full Spectrogram display by a Frequency Deviation Time Domain dis-

play.

Exit the SmartGrid mode.
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4. Select the Spectrogram display.

5. Press the MEAS key, then select "Hop" to restrict the Spectrogram display to a sin-
gle hop.

6. Select "Select hop" and enter 7 to show the results for the hop number 7.
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Figure 9-4: Results for a single hop

By default, both the Frequency Deviation and the Spectrogram displays show
100 % of the dwell time of the selected hop.
To analyze settling effects using a VBW filter

One possibility to remove noise from the Frequency Deviation trace is using a video
filter with a smaller VBW.

1. From the "Bandwidth" menu, select "FM Video BW".
2. As the "FM Video Bandwidth", select Low Pass 1% BW.

Note the impact on the Frequency Deviation trace. Settling effects on the hop FM
are now clearly visible.

User Manual 1175.6478.02 — 08 168



R&S®FSW-K60 Measurement Examples

1 Hop Results
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Figure 9-5: Effect of the FM video bandwidth

To analyze settling effects by defining a result range

Another possibility to analyze the settling effects is by defining a result range. Move the
result range to the hop begin to see the settling in more detail.

1. From the "Meas Config" menu, select "Result Config".

2. Inthe "Result Range" tab, set "Automatic Range Scaling" to Off.
3. Set the reference point of the result range to Rise.

4. Set the result range "Length" to 700 us.

Note that fewer spectrogram frames may be calculated as the result range length
gets smaller.
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Figure 9-6: Hop displays for a result range at the beginning of the hop
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9.2 Example: Chirped FM Signal

The following example demonstrates how to detect chirps and how to analyze an indi-
vidual chirp.

The measurement is performed using the following devices:

® An R&S FSW with application firmware R&S FSW-K60: Transient Analysis +K60C
(Chirped Transient Analysis) and bandwidth extension option R&S FSW-B160

® A vector signal generator, e.g. R&S SMF

Signal

—>>
Generator R&S FSW

Figure 9-7: Test setup

Signal generator settings (e.g. R&S SMF):

Frequency: 4 GHz
Level: -30 dBm
Channels Linear FM up/down chirp channel:+40 MHz (trapezoidal shape)

Sinusoidal interference on FM with 10 kHz deviation and FM spike in up-chirp
with 1 MHz deviation

Chirp length 100 ps (= chirp rate 800 kHz/ps)

Sample rate 100 MHz

Frequency Modulation ] B3
Path 1 Path 2 =

o SR ]

Source ILF Generator 1 ;l ILF Generator 2 :I

Deviation | 40.000[MHz »| | 8.0000|kHz ¥

Ratio FM 2/1 I 0.02|% vl
Mode INormaI vl

LF Generators
Gen 1 Gen 2 =
[Shape | Trapezoid | |Sine |
Frequency | Z.mlkHz - 25.000 0kHz ~|
Period [ 400.00[ps ] | 4000[ps ]|

Figure 9-8: R&S® SMF frequency modulation configuration for chirped FM signal example
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Settings in the R&S FSW Transient Analysis application

To detect chirps in an FM signal

1. Preset the R&S FSW.

Set the center frequency to 4 GHz.

Set the reference level to -30 dBm.

Select the MODE key and then the "Transient Analysis" button.

Select "Signal Description > Signal Model" and select the signal model Chirp.
From the "Meas Config" menu, select "Data Acquisition".

Set the measurement time to 7 ms.

Set the measurement bandwidth to 760 MHz.

© ©® N o o ~ 0 DN

Define an analysis region to extract the chirped FM signal. Make sure that a suffi-
cient number of chirps are inside the analysis region.

1 Magnitude Capture

e
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Show Diagram ‘

.U ps/

2 Full Spectrogram g 50dBm___ -40dBm -20dBm -20dBm
5 2

Figure 9-9: Configuring an analysis region for a chirped FM signal

a) Define the starting point of the analysis region as an offset from the center fre-
quency ("Delta Freq").

b) Define the width of the analysis region as a "Bandwidth". Be sure to include
several chirps in the frequency range.

c) Define the starting point and the length of the time gate. Again, be sure to
include several chirps in the time gate.

10. The chirps are detected automatically. The detected chirp states are listed in the
order of their occurrence in the "Signal States" table. From the "Meas Config"
menu, select "Description" to check them.

HE
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Signal Description * _

Signal Model Signal States Timing

Chirp States (Number of chirp states = 55)

Auto Mode Off

Chirp Rate Tolerance

1.00 Hz
323.29 Hz 149.95 Hz
-335.29 Hz 96.83 Hz
-210.10 Hz 37.97 Hz
209.58 Hz 32.73 Hz
424.26 Hz 70.42 Hz
-420.97 Hz 74.52 Hz
123.20 Hz 59.82 Hz
-119.79 Hz 70.90 Hz
-259.66 Hz 61.15 Hz
88.53 Hz 22.17 Hz
-83.34 Hz 8.55 Hz
-89.12 Hz 3.73 Hz

[E
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Figure 9-10: Detected chirp states

To analyze the chirp results

All detected chirps are indicated in the Results Table.

3 Chirp Results
Chirp Chirp Chirp Chirp Rate Avg Max FM RMS FM
Begin Length Rate Deviation Frequency Deviation Devia
(ms ( (kH (kHz

117¢

Chirp State
4o No. Index

Figure 9-11: Detected chirps

Note that the up-chirp is split up into two smaller chirps for some reason.

» Increase the detection tolerance for the up-chirp and note the impact on the detec-
ted chirp length in the Results Table.

a) From the "Meas Config" menu, select "Signal Description > Signal States".
b) Set the "Auto Mode" for the Chirp States to Off.
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c) Select the "Tolerance" for the state index 0 and enter 200 kHz.

To analyze FM linearity

For radar systems using chirped FM signals, FM linearity is an important measure-
ment.

The FM Time Domain and the Frequency Deviation Time Domain displays are useful
to investigate interference of the chirp FM.

1 Magnitude Capture o1 Clrw
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: (ms) (ms) (kH
0 0.099 3
0 g
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3m ____-80dBm ______-30.2d| ‘1‘5 Region FM Error Time Domain o1 Clrw

SRR

1001 pts Meas BW 100 .0 MHz Frame #0 0.0s 1001 pts 100.0 ps/

Figure 9-12: Typical display arrangement for FM linearity measurement

The Frequency Deviation display is dominated by noise, but a spike in the up-chirp is
already clearly visible (this spike caused the up-chirp to be detected as two individual
chirps).

To remove noise using trace averaging

Noise can be removed by averaging the Frequency Deviation Time Domain trace over
multiple chirps.

1. To restrict trace statistics to the up-chirp, discard all down-chirps by deleting the
corresponding chirp state from the chirp state list.

a) From the "Meas Config" menu, select "Signal Description > Signal States".
b) Select the state index 1.
c) Select "Delete".

2. Restrict the Frequency Deviation Time Domain display to a single chirp.

a) Select the Frequency Deviation Time Domain display.
b) Press the MEAS key, then select "Chirp" to restrict the Frequency Deviation
Time Domain display to a single chirp.

3. Enable trace averaging for the Frequency Deviation Time Domain display.

a) Press the TRACE key, then select "Trace Config".
b) Fortrace 1, select the "Mode": Max Hold.
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c) For trace 2, select the "Mode": Average.
d) For trace 3, select the "Mode": Min Hold.
e) Define an average count of 1000.

The display now shows the trace statistics as output of an auto peak detector of
one chirp.

4. For statistics over multiple chirps you must define a common result range to make
sure that statistics are calculated over time intervals of a constant length.

a) From the "Meas Config" menu, select "Result Config".

b) In the "Result Range" tab, set "Automatic Range Scaling" to Off.
c) Set the result range "Alignment" to the Center of the chirp.

d) Set the result range "Length" to 90 us.

After averaging 1000 chirps, you see not only the the FM spike on the max trace,
but also a sinusoidal interference on the average trace.
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Figure 9-13: Min/average/max traces for chirp Frequency Deviation

To limit the noise bandwidth using a video filter
The noise bandwidth can be reduced using a video filter.

1. Disable trace averaging for the Frequency Deviation Time Domain display.

a) Press the TRACE key, then select "Trace Config".
b) Fortrace 1, select the "Mode": Clr/Write.
c) Fortrace 2 and 3, select the "Mode": Blank.

2. From the "Bandwidth" menu, select "FM Video Bandwidth".
3. As the "FM Video Bandwidth", select Low Pass 1% BW.

Note the different behavior of limiting the noise bandwidth by VBW filtering and
trace averaging.
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5 Chirp FM Error Time Domain o1 Clrw
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Clear shape of smooth
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Figure 9-14: Chirp Frequency Deviation clear/write trace with 1% VBW filter

5 Chirp FM Error Time Domain
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Figure 9-15: Chirp Frequency Deviation average trace (statistic count = 1000)
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10 Optimizing and Troubleshooting

If the results do not meet your expectations, or if problems occur during measurement,
try the following solutions.

Too many hop/chirp states have been detected in auto mode.........ccccceeeevinrrnnnnnenn. 176
The desired hop/chirp states are not detected ..., 176
Instead of one hop/chirp, several shorter hop/chirps of the same hop/chirp state are

[0 1= =T 3 (=0 SRR 176
Instead of one hop/chirp, several shorter hop/chirps of a different hop/chirp state are

[0 1= =T 2 1= o SRS 176
One or more shorter hops/chirps are detected directly before or after the desired hop/
ol 1 o J PP 176
Spectrogram of a selected hop/chirp iS €mMPpPty.....ccccvevecciiiriircci e 176

Too many hopl/chirp states have been detected in auto mode
Switch auto mode off and edit hop/chirp state table manually (see Chapter 6.2.2, "Sig-
nal States", on page 72).

Usually, these unwanted hop/chirp states will not appear in the Results Table.

The desired hop/chirp states are not detected
Make sure that a sufficient number of hops/chirps are inside the analysis region (see
Analysis Region).

Instead of one hop/chirp, several shorter hop/chirps of the same hop/chirp state
are detected
Increase the detection tolerance of the corresponding hop/chirp state (see "Tolerance"
on page 74).

Use a video filter with a smaller VBW (see "FM Video Bandwidth" on page 113).

Instead of one hop/chirp, several shorter hop/chirps of a different hop/chirp state
are detected

Adjust the detection tolerance of the corresponding hop/chirp states to make sure that
tolerance ranges do not overlap (see "Tolerance" on page 74).

Use a video filter with a smaller VBW (see "FM Video Bandwidth" on page 113).

One or more shorter hops/chirps are detected directly before or after the desired
hopl/chirp

Specify a minimum and maximum dwell time/chirp length corresponding to the desired
hop/chirp (see "Length" on page 116).

Spectrogram of a selected hop/chirp is empty
Increase the result range length (see "Length" on page 122).
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Introduction

Remote Commands to Perform Transient
Analysis

The following commands are required to perform measurements in the Transient
Analysis application in a remote environment. It is assumed that the R&S FSW has
already been set up for remote operation in a network as described in the R&S FSW
User Manual.

Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the R&S FSW User Manual.

In particular, this includes:
® Managing Settings and Results, i.e. storing and loading settings and result data

® Basic instrument configuration, e.g. checking the system configuration, customizing
the screen layout, or configuring networks and remote operation

® Using the common status registers

11.1

The following tasks specific to the Transient Analysis application are described here:

LI [ 011 o U1 1] o PSPPSRI 177
®  COMMON SUMIXES..eiiiiiuiiiiieeieiiiie ettt e e e ettt e e e s et e e e s sbteeeeessbeeeeessanreeeeesannes 182
o Activating Transient ANalYSIS.........coeiiiiiiiiiiiiccccceie e 182
e Configuring Transient ANalySiS...... ... 186
e Capturing Data and Performing SWeepPS........c..ueiiiiiiiiiiiiiieie e 243
o Analyzing Transient EffectS........cuuiiiiii 249
e Configuring an Analysis Interval and Line (MSRA mode only).......ccccccveeeeerinnnee 336
e Configuring an Analysis Interval and Line (MSRT mode only)..........cccccvvvrvveennnnn. 337
®  RetrieViNg RESUILS......uuuiiiccciieie s e e e e e e e e e e e e e e e eeaeeeeens 339
o Status Reporting System... ..o 381
o Programming EXamples........coo i 381
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, in most cases, one or more
parameters. 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" (ASCIl code 0 to 9, 11 to 32 decimal, e.g. blank).
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If there is more than one parameter for a command, these 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 FSW.

Remote command examples
Note that some remote command examples mentioned in this general introduction may
not be supported by this particular application.

11.1.1 Conventions used in Descriptions

Note the following conventions used in the remote command descriptions:

e Command usage
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 FSW 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
This is the unit used for numeric values if no other unit is provided with the parame-
ter.

® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.
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11.1.2 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 upper case 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.

11.1.3 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.

If you don't 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.

11.1.4 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.

Note that 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<l...4>]:Z00M:STATe

DISPlay:Z0O0OM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.
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11.1.5 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.

11.1.6 SCPI Parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, these are separated by a comma.

Example:
LAYout :ADD:WINDow Spectrum,LEFT,MTABle

Parameters may have different forms of values.

®  NUMEMC VAIUEBS...coeeeeii ettt e e e e e e e et e e e e e e et e e e e e renaanns 180
L I = ToTo] [=Y=1 o DU U UU PP PP PPOPPIN 181
®  Character Data...........ccoooiiiieeeeeeee ettt ——————————————— 181
L I O F= T Tox (=T ] (] o T PUPPURRNE 182
L =1 (ool [l B F- ] = TR 182

11.1.6.1 Numeric Values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent. In
case of physical quantities, you can also add the unit. If the unit is missing, the com-
mand 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. in case of discrete steps), the
command returns an error.

Instead of a number, you can also set numeric values with a text parameter in special

cases.
e  MIN/MAX

Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
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11.1.6.3
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e UP/DOWN
Increases or decreases the numeric value by one step. The step size depends on
the setting. In some cases you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. In case of physical
quantities, it applies the basic unit (e.g. Hz in case of frequencies). The number of dig-
its after the decimal point depends on the type of numeric value.

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1£9

In some cases, numeric values may be returned as text.

® INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

e NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned in case of
errors.

Boolean

Boolean parameters represent two states. The "ON" state (logically true) is represen-
ted by "ON" or a numeric value 1. The "OFF" state (logically untrue) is represented by
"OFF" or the numeric value 0.

Querying boolean parameters

When you query boolean parameters, the system returns either the value 1 ("ON") or
the value 0 ("OFF").

Example:
Setting: DISPlay:WINDow:ZOOM: STATe ON
Query: DISPlay:WINDow: ZOOM: STATe? would return 1

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 Chapter 11.1.2, "Long and Short Form",
on page 179.

Querying text parameters

When you query text parameters, the system returns its short form.
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Example:
Setting: SENSe : BANDwidth:RESolution:TYPE NORMal
Query: SENSe :BANDwidth:RESolution:TYPE? would return NORM

11.1.6.4 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'

11.1.6.5 Block Data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. In the example the 4 follow-
ing digits indicate the length to be 5168 bytes. The data bytes follow. During the trans-
mission 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 for-
mat 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 considerations
prevent segmentation of the data into blocks of definite length.

11.2 Common Suffixes

In the R&S FSW Transient Analysis application, the following common suffixes are
used in remote commands:

Table 11-1: Common suffixes used in remote commands in the R&S FSW Transient Analysis applica-

tion
Suffix Value range Description
<m> 1t0 16 Marker
<n> 1to 16 Window (in the currently selected measurement channel)
<t> 1t06 Trace
<k> not applicable Limit line

11.3 Activating Transient Analysis

Transient Analysis requires a special application on the R&S FSW. A measurement is
started immediately with the default settings.
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INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>
This command adds an additional measurement channel.

The number of measurement channels you can configure at the same time depends on
available memory.

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 184.

<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement 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 INSTrument :LIST? on page 184).

Example: INST:CRE IQ, 'IQAnalyzer2'
Adds an additional 1/Q Analyzer channel named "IQAnalyzer2".

INSTrument:CREate:REPLace <ChannelName1>,<ChannelType>,<ChannelName2>
This command replaces a measurement channel with another one.

Setting parameters:
<ChannelName1> String containing the name of the measurement channel you
want to replace.

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 184.

<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 INSTrument :LIST? on page 184).

Example: INST:CRE:REPL 'IQAnalyzer2',IQ,'IQAnalyzer'
Replaces the channel named 'lQAnalyzer2' by a new measure-
ment channel of type 'lQ Analyzer' named '|QAnalyzer'.

Usage: Setting only
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INSTrument:DELete <ChannelName>
This command deletes a measurement channel.

If you delete the last measurement channel, the default "Spectrum” channel is activa-

ted.
Parameters:
<ChannelName> String containing the name of the channel you want to delete.
A measurement channel must exist in order to be able delete it.
Example: INST:DEL 'IQAnalyzerd'
Deletes the channel with the name 'lQAnalyzer4'.
Usage: Event

INSTrument:LIST?

This command queries all active measurement channels. This is useful in order to
obtain the names of the existing measurement channels, which are required in order 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.

Example: INST:LIST?
Result for 3 measurement channels:
'ADEM', 'Analog Demod', 'IQ','IQ
Analyzer', 'IQ','IQ Analyzer2'

Usage: Query only

Table 11-2: Available measurement channel types and default channel names in Signal and Spectrum
Analyzer mode

Application <ChannelType> Default Channel Name*)

Parameter

Spectrum SANALYZER Spectrum

1XEV-DO BTS (R&S FSW-K84) BDO 1XEV-DO BTS

1XEV-DO MS (R&S FSW-K85) MDO 1XEV-DO MS

3GPP FDD BTS (R&S FSW-K72) BWCD 3G FDD BTS

3GPP FDD UE (R&S FSW-K73) MWCD 3G FDD UE

802.11ad (R&S FSW-K95) WIGIG 802.11ad

Amplifier Measurements (R&S FSW-K18) AMPLifier Amplifier

Analog Demodulation (R&S FSW-K7) ADEM Analog Demod

*) the default channel name is also listed in the table. If the specified name for a new channel already

exists, the default name, extended by a sequential number, is used for the new channel.
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Application <ChannelType> Default Channel Name*)
Parameter

Avionics (R&S FSW-K15) AVlonics Avionics

cdma2000 BTS (R&S FSW-K82) BC2K CDMA2000 BTS

cdma2000 MS (R&S FSW-K83) MC2K CDMA2000 MS

DOCSIS 3.1 (R&S FSW-K192/193) DOCSis DOCSIS 3.1

GSM (R&S FSW-K10) GSM GSM

1/Q Analyzer 1Q 1Q Analyzer

LTE (R&S FSW-K10x) LTE LTE

Multi-Carrier Group Delay (R&S FSW-K17) | MCGD MC Group Delay

Noise (R&S FSW-K30) NOISE Noise

Phase Noise (R&S FSW-K40) PNOISE Phase Noise

Pulse (R&S FSW-K6) PULSE Pulse

Real-Time Spectrum (R&S FSW-B160R/- RTIM Real-Time Spectrum

K160RE)

Spurious Measurements (R&S FSW-K50) SPUR Spurious

TD-SCDMA BTS (R&S FSW-K76) BTDS TD-SCDMA BTS

TD-SCDMA UE (R&S FSW-K77) MTDS TD-SCDMA UE

Transient Analysis (R&S FSW-K60) TA Transient Analysis

VSA (R&S FSW-K70) DDEM VSA

WLAN (R&S FSW-K91) WLAN WLAN

*) the default channel name is also listed in the table. If the specified name for a new channel already

exists, the default name, extended by a sequential number, is used for the new channel.

INSTrument:REName <ChannelName1>, <ChannelName2>
This command renames a measurement channel.

Parameters:
<ChannelName1>  String containing the name of the channel you want to rename.

<ChannelName2> String containing the new channel name.
Note that you cannot assign an existing channel name to a new
channel; this will cause an error.

Example: INST:REN 'IQAnalyzer2', 'IQAnalyzer3'
Renames the channel with the name 'IQAnalyzer2' to 'lQAna-
lyzer3'.

Usage: Setting only
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INSTrument[:SELect] <ChannelType>

This command activates a new measurement channel with the defined channel type,
or selects an existing measurement channel with the specified name.

See also INSTrument:CREate [ :NEW] on page 183.
For a list of available channel types see Table 11-2.

Parameters:
<ChannelType> TA
Transient Analysis application, R&S FSW-K60

SYSTem:PRESet:CHANnel[:EXECute]
This command restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum2'

Selects the channel for "Spectrum2"”.
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual operation: See "Preset Channel" on page 71

11.4 Configuring Transient Analysis

The following commands are required to configure a measurement for transient analy-

sis.
®  INPUY/OULPUL SEEHNGS. . eeeeeeeiieiie e e e e 187
L J Yo [0 1= o o SRR 208
o AmPlitude SettiNgS.......eeiiiiiiiiii e 210
L I I8y o o =Y 1oV T SRR 213
®  Data ACQUISITION. . .uuiiiiiiie e e e e e e e e e e e e e e ennnes 220
o  Bandwidth SettiNgsS.......ccueiiiiiiiiiiie e 222
o Selecting the Signal MOEL.........cuvuiiiiiiiiiiie e 223
o Configuring Signal Detection...........coo i 224
e Configuring the Measurement RaNge.........coooiiiiiiiiiiiiiiiiiee e 232
o  Configuring DemodUulation..........c..eieiiiiiiii e 239
e Selecting the Analysis REQION.......ccoiiii i 240
e Adjusting Settings Automatically.........cccouueeiiieieiiiii e 243
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11.4.1 Input/Output Settings

The R&S FSW can analyze signals from different input sources (such as RF, power
sensors etc.) and provide various types of output (such as noise or trigger signals).
The following commands are required to configure data input and output.

L I = [ o] o1 | U PUPUPPPPt 187
o  Using EXternal MiXers........ccuueiiiiiiiii e 189
o Input from 1/Q Data FileS.....cccoiiiiiiiii e 202
e Configuring the 2 GHz Bandwidth Extension (R&S FSW-B2000).........c..cccvveeene... 203
o  Configuring the OUIPULS.........ceiiiiiiiiee e e 207

11.41.1 RF Input
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INPut:ATTenuation:PROTection:RESet

This command resets the attenuator and reconnects the RF input with the input mixer
after an overload condition occurred and the protection mechanism intervened. 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.

Usage: Event

INPut:COUPIling <CouplingType>

This command selects the coupling type of the RF input.

Parameters:
<CouplingType> AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC
Usage: SCPI confirmed

Manual operation: See "Input Coupling" on page 78
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INPut:DPATh <State>

Enables or disables the use of the direct path for frequencies close to 0 Hz.

Parameters:
<State> AUTO |1
(Default) the direct path is used automatically for frequencies
close to 0 Hz.
OFF | 0
The analog mixer path is always used.
*RST: 1
Example: INP:DPAT OFF
Usage: SCPI confirmed

Manual operation: See "Direct Path" on page 79

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 FSW in order to mea-
sure the harmonics for a DUT, for example.

This function 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
*RST: OFF
Example: INP:FILT:HPAS ON
Turns on the filter.
Usage: SCPI confirmed

Manual operation: See "High-Pass Filter 1...3 GHz" on page 79

INPut:FILTer:YIG[:STATe] <State>
This command turns the YIG-preselector on and off.

Note the special conditions and restrictions for the YIG-preselector described in "YIG-
Preselector" on page 79.

Parameters:
<State> ON|OFF |01
*RST: 1 (0 for I/Q Analyzer, GSM, VSA, Pulse, Amplifier,
Transient Analysis, DOCSIS and MC Group Delay
measurements)
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Example: INP:FILT:YIG OFF
Deactivates the YIG-preselector.

Manual operation: See "YIG-Preselector" on page 79

INPut:IMPedance <Impedance>

This command selects the nominal input impedance of the RF input. In some applica-
tions, only 50 Q are supported.

75 Q should be selected if the 50 Q input impedance is transformed to a higher impe-
dance using a matching pad of the RAZ type (= 25 Q in series to the input impedance
of the instrument). The power loss correction value in this case is 1.76 dB = 10 log
(75Q/50Q).

Parameters:
<Impedance> 50|75

*RST: 50 Q
Example: INP:IMP 75
Usage: SCPI confirmed

Manual operation: See "Impedance" on page 78

INPut:SELect <Source>

This command selects the signal source for measurements, i.e. it defines which con-
nector is used to input data to the R&S FSW.

If no additional input options are installed, only RF input or file input is supported.

Parameters:

<Source> RF
Radio Frequency ("RF INPUT" connector)
FlQ

I/Q data file (selected by INPut:FILE: PATH on page 202)
For details see Chapter 4.10.2, "Basics on Input from 1/Q Data
Files", on page 40.

*RST: RF

Manual operation: See "Radio Frequency State" on page 78
See "I/Q Input File State" on page 80

Using External Mixers

The commands required to work with external mixers in a remote environment are
described here. Note that these commands require the R&S FSW-B21 option to be
installed and an external mixer to be connected to the front panel of the R&S FSW.

In MSRA/MSRT mode, external mixers are not supported.
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For details on working with external mixers see the R&S FSW User Manual.

®  BasiC SettiNgsS. ..o e 190
L V13 G S 1Y 11T S 191
o Conversion Loss Table Settings.........uuiiiiiiiiiiiii e 196
e Programming Example: Working with an External MiXer............ccccccvvvviveeeeneeennn. 200

Basic Settings

The basic settings concern general usage of an external mixer.

[SEN S IMIX I e S TATE] eetutueieeeieetieeeeeeeeetee e e et eetteaeeeeeeeta e aeeeeeassaaaaeseessanaseesesssnnseaesenrann 190
[SENSE:IMIXEr:BIAS:HIGH. ... e et e e e e e e 190
[SENSEIMIXEFBIASELOW]......eeeeeee e eeeeeeeeeseese s eeeseseeeeeeseseeseeseseseenseseseeneeeeeseneeenes 190
[SENSE:IMIXEILOPOWET . ...itieeeee e e e e eeeeee et eeeee ettt e s e ae e e e e e e e e eeeeaaeaeeeeeeeeeenaneennnnnnnnan 191

[SENSe:]MIXer[:STATe] <State>

Activates or deactivates the use of a connected external mixer as input for the mea-
surement. This command is only available if the optional External Mixer is installed and
an external mixer is connected.

Parameters:
<State> ON | OFF

*RST: OFF
Example: MIX ON

Manual operation: See "External Mixer State" on page 81

[SENSe:]MIXer:BIAS:HIGH <BiasSetting>
This command defines the bias current for the high (second) range.

This command is only available if the external mixer is active (see [SENSe: |[MIXer|:
STATe] on page 190).

Parameters:
<BiasSetting> *RST: 0.0A
Default unit: A

Manual operation: See "Bias Settings" on page 85

[SENSe:]MIXer:BIAS[:LOW] <BiasSetting>
This command defines the bias current for the low (first) range.

This command is only available if the external mixer is active (see [SENSe: |MIXer [ :
STATe] on page 190).

Parameters:
<BiasSetting> *RST: 0.0A
Default unit: A
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Manual operation: See "Bias Settings" on page 85

[SENSe:]MIXer:LOPower <Level>

This command specifies the LO level of the external mixer's LO port.

Parameters:

<Level> numeric value
Range: 13.0 dBm to 17.0 dBm
Increment: 0.1 dB
*RST: 15.5 dBm

Example: MIX:LOP 16.0dBm

Manual operation: See "LO Level" on page 84

Mixer Settings

The following commands are required to configure the band and specific mixer set-
tings.

[SENSe:IMIXer:FREQUENCY:HANDOVET . ......ccceieeeeeeieeeeeeeeeeeeeetntetsessse e e e e e e aeaaaaaaeeeeeneennes 191
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[SENSE:IMIXEFLOSSELOW .. eeeeeeeeeeeseeeeeeeeeeeseseseeseseseeeeseseseeeeseseseseseseseeseseseesesesesenen. 195
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[SENSe:IMIXer:RFOVErrangel:STATE . uuu i ucciaieieeeeeeeeeeeeereeeeeeeeereeesrnrnrnnne e aeeaaaaaes 195

[SENSe:]MIXer:FREQuency:HANDover <Frequency>

This command defines the frequency at which the mixer switches from one range to
the next (if two different ranges are selected). The handover frequency for each band
can be selected freely within the overlapping frequency range.

This command is only available if the external mixer is active (see [SENSe: |MIXer|:
STATe] on page 190).

Parameters:
<Frequency> numeric value
Example: MIX ON

Activates the external mixer.
MIX:FREQ:HAND 78.0299GHz
Sets the handover frequency to 78.0299 GHz.
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Manual operation: See "Handover Freq." on page 82

[SENSe:]MIXer:FREQuency:STARt?
This command queries the frequency at which the external mixer band starts.

Example: MIX:FREQ:STAR?
Queries the start frequency of the band.

Usage: Query only
Manual operation: See "RF Start/ RF Stop" on page 82

[SENSe:]MIXer:FREQuency:STOP?
This command queries the frequency at which the external mixer band stops.

Example: MIX:FREQ:STOP?
Queries the stop frequency of the band.

Usage: Query only
Manual operation: See "RF Start / RF Stop" on page 82

[SENSe:]MiXer:HARMonic:BAND:PRESet

This command restores the preset frequency ranges for the selected standard wave-
guide band.

Note: Changes to the band and mixer settings are maintained even after using the
PRESET function. Use this command to restore the predefined band ranges.

Example: MIX:HARM:BAND:PRES
Presets the selected waveguide band.

Usage: Event

Manual operation: See "Preset Band" on page 83

[SENSe:]MIXer:HARMonic:BAND[:VALue] <Band>

This command selects the external mixer band. The query returns the currently
selected band.

This command is only available if the external mixer is active (see [SENSe: |MIXer [ :
STATe] on page 190).

Parameters:
<Band> KA|Q|U|V|E|W|F|D|G]|Y|J|USER
Standard waveguide band or user-defined band.

Manual operation: See "Band" on page 82
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Table 11-3: Frequency ranges for pre-defined bands

Band Frequency start [GHz] Frequency stop [GHz]

KA (A) ") 26.5 40.0

Q 33.0 50.0

U 40.0 60.0

\Y 50.0 75.0

E 60.0 90.0

W 75.0 110.0

F 90.0 140.0

D 110.0 170.0

G 140.0 220.0

J 220.0 325.0

Y 325.0 500.0

USER 32.18 68.22
(default) (default)

*) The band formerly referred to as "A" is now named "KA".

[SENSe:]MIXer:HARMonic:HIGH:STATe <State>

This command specifies whether a second (high) harmonic is to be used to cover the

band's frequency range.

Parameters:
<State> ON | OFF
*RST: OFF
Example: MIX:HARM:HIGH:STAT ON

Manual operation: See "Range 1/2" on page 83

[SENSe:]MIXer:HARMonic:HIGH[:VALue] <HarmOrder>

This command specifies the harmonic order to be used for the high (second) range.

Range: 2 to 61 (USER band); for other bands: see band

Parameters:

<HarmOrder numeric value
definition

Example: MIX:HARM:HIGH 2

Manual operation: See "Harmonic Order" on page 83
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[SENSe:]MIXer:HARMonic:TYPE <OddEven>

This command specifies whether the harmonic order to be used should be odd, even,
or both.

Which harmonics are supported depends on the mixer type.

Parameters:

<OddEven> ODD | EVEN | EODD
*RST: EVEN

Example: MIX:HARM:TYPE ODD

Manual operation: See "Harmonic Type" on page 83

[SENSe:]MIXer:HARMonic[:LOW] <HarmOrder>

This command specifies the harmonic order to be used for the low (first) range.

Parameters:
<HarmOrder> numeric value
Range: 2 to 61 (USER band); for other bands: see band
definition
*RST: 2 (for band F)
Example: MIX:HARM 3

Manual operation: See "Harmonic Order" on page 83

[SENSe:]MIXer:LOSS:HIGH <Average>

This command defines the average conversion loss to be used for the entire high (sec-

ond) range.

Parameters:

<Average> numeric value
Range: 0 to 100
*RST: 24.0dB
Default unit: dB

Example: MIX:LOSS:HIGH 20dB

Manual operation: See "Conversion loss" on page 84

[SENSe:]MiXer:LOSS:TABLe:HIGH <FileName>

This command defines the file name of the conversion loss table to be used for the
high (second) range.

Parameters:
<FileName> String containing the path and name of the file.
Example: MIX:LOSS:TABL:HIGH 'MyCVLTable'
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Manual operation: See "Conversion loss" on page 84

[SENSe:]MIXer:LOSS:TABLe[:LOW] <FileName>

This command defines the file name of the conversion loss table to be used for the low
(first) range.

Parameters:
<FileName> String containing the path and name of the file.
Example: MIX:LOSS:TABL 'mix 1 4'

Specifies the conversion loss table mix_1_4.

Manual operation: See "Conversion loss" on page 84

[SENSe:]MIXer:LOSS[:LOW] <Average>

This command defines the average conversion loss to be used for the entire low (first)

range.
Parameters:
<Average> numeric value
Range: 0 to 100
*RST: 24.0dB
Default unit: dB
Example: MIX:LOSS 20dB

Manual operation: See "Conversion loss" on page 84

[SENSe:]MIXer:PORTs <PortType>

This command specifies whether the mixer is a 2-port or 3-port type.

Parameters:
<PortType> 2|3

*RST: 2
Example: MIX:PORT 3

Manual operation: See "Mixer Type" on page 83

[SENSe:]MIXer:RFOVerrange[:STATe] <State>

If enabled, the band limits are extended beyond "RF Start" and "RF Stop" due to the
capabilities of the used harmonics.

Parameters:
<State> ON | OFF

*RST: OFF

Manual operation: See "RF Overrange" on page 82
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Conversion Loss Table Settings

The following settings are required to configure and manage conversion loss tables.

[SENSe:]CORRECHON:CVLIBAND. .....uuuiiiiiiitiieeeeeeeite e e e e e eeteeeeeeeeetee e e e e eesataeeaeeeesaaseaeeens 196
[SENSE:]JCORRECHONICVLIBIAS. ....ceteiieeeeeie e e e ettt e e et e e e e e e et s e e e e e eaaaeeaeeeaenaaeaaeees 196
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[SENSE:]CORRECHON:CVLIMIXEI. .t eeiruieieeieitieie e e ettt s e e e eetese s e e e e eabe s e e s e eeaann e e e e eaesaaeeas 198
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[SENSe:]CORRECHON:CVLISNUMDET.....ceiiie ettt ee et e e e een 199

[SENSe:]CORRection:CVL:BAND <Type>

This command defines the waveguide band for which the conversion loss table is to be
used. This setting is checked against the current mixer setting before the table can be
assigned to the range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 199).

This command is only available with option B21 (External Mixer) installed.

Parameters:

<Band> K|A|KA|Q|U|V|IE|W|F|D|G]|Y|J]|USER
Standard waveguide band or user-defined band.
Note: The band formerly referred to as "A" is now named "KA";
the input parameter "A" is still available and refers to the same
band as "KA".
For a definition of the frequency range for the pre-defined bands,
see Table 11-3).
*RST: F (90 GHz - 140 GHz)

Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:BAND KA

Sets the band to KA (26.5 GHz - 40 GHz).

Manual operation: See "Band" on page 88

[SENSe:]CORRection:CVL:BIAS <BiasSetting>
This command defines the bias setting to be used with the conversion loss table.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe: ] CORRection:CVL:SELect on page 199.

This command is only available with option B21 (External Mixer) installed.
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Parameters:
<BiasSetting> numeric value
*RST: 0.0A
Default unit: A
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:BIAS 3A

Manual operation: See "Write to <CVL table name>" on page 85
See "Bias" on page 88

[SENSe:]CORRection:CVL:CATAlog?

This command queries all available conversion loss tables saved in the
C:\r s\instr\user\cvl\ directory on the instrument.

This command is only available with option B21 (External Mixer) installed.

Usage: Query only

[SENSe:]CORRection:CVL:CLEAr

This command deletes the selected conversion loss table. Before this command can
be performed, the conversion loss table must be selected (see [SENSe:
]CORRection:CVL:SELect on page 199).

This command is only available with option B21 (External Mixer) installed.

Example: CORR:CVL:SEL 'LOSS TAB 4'
Selects the conversion loss table.
CORR:CVL:CLE

Usage: Event

Manual operation: See "Delete Table" on page 86

[SENSe:]CORRection:CVL:COMMent <Text>

This command defines a comment for the conversion loss table. Before this command
can be performed, the conversion loss table must be selected (see [SENSe:
JCORRection:CVL:SELect on page 199).

This command is only available with option B21 (External Mixer) installed.

Parameters:
<Text>

Example: CORR:CVL:SEL 'LOSS TAB 4'
Selects the conversion loss table.
CORR:CVL:COMM 'Conversion loss table for
FS_ 760"

Manual operation: See "Comment" on page 88
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[SENSe:]CORRection:CVL:DATA <Freg>,<Level>

This command defines the reference values of the selected conversion loss tables.
The values are entered as a set of frequency/level pairs. A maximum of 50 frequency/
level pairs may be entered. Before this command can be performed, the conversion
loss table must be selected (see [SENSe:]CORRection:CVL:SELect

on page 199).

This command is only available with option B21 (External Mixer) installed.

Parameters:
<Freq> numeric value
The frequencies have to be sent in ascending order.
<Level>
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:DATA 1MHZ,-30DB,2MHZ, -40DB

Manual operation: See "Position/Value" on page 89

[SENSe:]CORRection:CVL:HARMonic <HarmOrder>

This command defines the harmonic order for which the conversion loss table is to be
used. This setting is checked against the current mixer setting before the table can be
assigned to the range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe: ] CORRection:CVL:SELect on page 199.

This command is only available with option B21 (External Mixer) installed.

Parameters:
<HarmOrder> numeric value
Range: 2 to 65
Example: CORR:CVL:SEL 'LOSS_TAB_4'

Selects the conversion loss table.
CORR:CVL:HARM 3

Manual operation: See "Harmonic Order" on page 88

[SENSe:]CORRection:CVL:MIXer <Type>

This command defines the mixer name in the conversion loss table. This setting is
checked against the current mixer setting before the table can be assigned to the
range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 199).

This command is only available with option B21 (External Mixer) installed.
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Parameters:
<Type> string

Name of mixer with a maximum of 16 characters
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:MIX 'FS 760"

Manual operation: See "Mixer Name" on page 89

[SENSe:]CORRection:CVL:PORTs <PortNo>

This command defines the mixer type in the conversion loss table. This setting is
checked against the current mixer setting before the table can be assigned to the
range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 199).

This command is only available with option B21 (External Mixer) installed.

Parameters:
<PortType> 2|3
*RST: 2
Example: CORR:CVL:SEL 'LOSS_TAB 4'

Selects the conversion loss table.
CORR:CVL:PORT 3

Manual operation: See "Mixer Type" on page 89

[SENSe:]CORRection:CVL:SELect <FileName>

This command selects the conversion loss table with the specified file name. If
<file_name> is not available, a new conversion loss table is created.

This command is only available with option B21 (External Mixer) installed.

Parameters:
<FileName> String containing the path and name of the file.
Example: CORR:CVL:SEL 'LOSS TAB 4'

Manual operation: See "New Table" on page 86
See "Edit Table" on page 86
See "File Name" on page 88

[SENSe:]CORRection:CVL:SNUMber <SerialNo>

This command defines the serial number of the mixer for which the conversion loss
table is to be used. This setting is checked against the current mixer setting before the
table can be assigned to the range.
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Before this command can be performed, the conversion loss table must be selected
(see [SENSe: ] CORRection:CVL:SELect on page 199).

This command is only available with option B21 (External Mixer) installed.

Parameters:
<SerialNo> Serial number with a maximum of 16 characters
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:MIX '123.45067"

Manual operation: See "Mixer S/N" on page 89

Programming Example: Working with an External Mixer

This example demonstrates how to work with an external mixer in a remote environ-
ment. It is performed in the Spectrum application in the default layout configuration.
Note that without a real input signal and connected mixer, this measurement will not
return useful results.

[/ == Preparing the instrument --------—--—-

//Reset the instrument

*RST

//Activate the use of the connected external mixer.

SENS:MIX ON

[/ === Configuring basic mixer behavior -—-----—-------

//Set the LO level of the mixer's LO port to 15 dBm.

SENS:MIX:LOP 15dBm

//Set the bias current to -1 mA .

SENS:MIX:BIAS:LOW -1mA

[/ =m————————— Configuring the mixer and band settings -------------
//Use band "V" to full possible range extent for assigned harmonic (6).
SENS:MIX:HARM:BAND V

SENS:MIX:RFOV ON

//Query the possible range

SENS:MIX:FREQ:STAR?

//Result: 47480000000 (47.48 GHz)

SENS:MIX:FREQ:STOP?

//Result: 138020000000 (138.02 GHz)

//Use a 3-port mixer type

SENS:MIX:PORT 3

//Split the frequency range into two ranges;

//range 1 covers 47.48 GHz GHz to 80 GHz; harmonic 6, average conv. loss of 20 dB
//range 2 covers 80 GHz to 138.02 GHz; harmonic 8, average conv.loss of 30 dB
SENS:MIX:HARM:TYPE EVEN

SENS:MIX:HARM:HIGH:STAT ON

SENS:MIX:FREQ:HAND 80GHz

SENS:MIX:HARM:LOW 6

SENS:MIX:LOSS:LOW 20dB

SENS:MIX:HARM:HIGH 8

SENS:MIX:LOSS:HIGH 30dB
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/)= Activating automatic signal identification functions -----------
//Activate both automatic signal identification functions.

SENS:MIX:SIGN ALL

//Use auto ID threshold of 8 dB.

SENS:MIX:THR 8dB

//Select single sweep mode.

INIT:CONT OFF

//Initiate a basic frequency sweep and wait until the sweep has finished.
INIT; *WAT

//Return the trace data for the input signal without distortions
// (default screen configuration)

TRAC:DATA? TRACE3

Configuring a conversion loss table for a user-defined band

[ =mmmmmm————— Preparing the instrument -----------

//Reset the instrument

*RST

//Activate the use of the connected external mixer.

SENS:MIX ON

[/————————————— Configuring a new conversion loss table -——-——-——-—-—-——---—-
//Define cvl table for range 1 of band as described in previous example
// (extended V band)

SENS:CORR:CVL:SEL 'UserTable'

SENS:CORR:CVL:COMM 'User-defined conversion loss table for USER band'
SENS:CORR:CVL:BAND USER

SENS:CORR:CVL:HARM 6

SENS:CORR:CVL:BIAS -1mA

SENS:CORR:CVL:MIX 'FS 760"

SENS:CORR:CVL:SNUM '123.4567'

SENS:CORR:CVL:PORT 3

//Conversion loss is linear from 55 GHz to 75 GHz

SENS:CORR:CVL:DATA 55GHZ,-20DB, 75GHZ, -30DB

[/ =m————————— Configuring the mixer and band settings -------------
//Use user-defined band and assign new cvl table.

SENS:MIX:HARM:BAND USER

//Define band by two ranges;

//range 1 covers 47.48 GHz to 80 GHz; harmonic 6, cvl table 'UserTable'
//range 2 covers 80 GHz to 138.02 GHz; harmonic 8, average conv.loss of 30 dB
SENS:MIX:HARM:TYPE EVEN

SENS:MIX:HARM:HIGH:STAT ON

SENS:MIX:FREQ:HAND 80GHz

SENS:MIX:HARM:LOW 6

SENS:MIX:LOSS:TABL:LOW 'UserTable'

SENS:MIX:HARM:HIGH 8



Configuring Transient Analysis

SENS:MIX:LOSS:HIGH 30dB

//Query the possible range
SENS:MIX:FREQ:STAR?

//Result: 47480000000 (47.48 GHz)
SENS:MIX:FREQ:STOP?

//Result: 138020000000 (138.02 GHz)

//Select single sweep mode.
INIT:CONT OFF
//Initiate a basic frequency sweep and wait until the sweep has finished.

INIT; *WAI

//Return the trace data (default screen configuration)

TRAC:DATA? TRACel

11.4.1.3 Input from I/Q Data Files
The input for measurements can be provided from I/Q data files. The commands
required to configure the use of such files are described here.
For details see Chapter 4.10.2, "Basics on Input from 1/Q Data Files", on page 40.

Useful commands for retrieving results described elsewhere:
® TINPut:SELect on page 189

Remote commands exclusive to input from I/Q data files:

INPUEFILE:PATH. ..ot e 202

INPut:FILE:PATH <FileName>
This command selects the 1/Q data file to be used as input for further measurements.

The 1/Q data must have a specific format as described in Chapter A.2, "I/Q Data File
Format (ig-tar)", on page 390.

For details see Chapter 4.10.2, "Basics on Input from I/Q Data Files", on page 40.

Parameters:

<FileName> String containing the path and name of the source file. The file
extensionis *.ig.tar.

Example: INP:FILE:PATH 'C:\R S\Instr\user\data.ig.tar'
Uses 1/Q data from the specified file as input.

Usage: Setting only

Manual operation: See "Select |/Q Data File" on page 80
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11.4.1.4 Configuring the 2 GHz Bandwidth Extension (R&S FSW-B2000)

The following commands are required to use the optional 2 GHz bandwidth extension
(R&S FSW-B2000).

See also the command for configuring triggers while using the optional 2 GHz band-
width extension (R&S FSW-B2000):

® TRIGger[:SEQuence] :0SCilloscope:COUPling on page 206

Remote commands exclusive to configuring the 2 GHz bandwidth extension:

EXPort:WAVEfOrm:DISPIAYOff......ceiiieee e e e e e e e e e e e e e e e e e e e e e e ee e eneenenennnnas 203
SYSTem:COMMunicate:RDEVice:OSCilloSCOPE[:STATE]. uvururrrruriiiiieieiereeeeeereeeereerereeeeeens 203
SYSTem:COMMunicate:RDEVice:OSCilloscope:ALIGNmMent:STEP[:STATE]?..c.cccvvvevnnrennnee. 204
SYSTem:COMMunicate:RDEVice:OSCilloscope:ALIGNMent:DATE?......cvveieeeeveevieeieeeeennee. 204
SYSTem:COMMunicate:RDEVice:OSCilloSCOPEIDNT?.....uuiiiieeieieeieeeeeiieie e e e e eeaie e e e e eeananns 205
SYSTem:COMMunicate:RDEVice:OSCilloscope:LEDState?......cccuuieieeiieiviieeeeeeiiceeeee e 205
SYSTem:COMMunicate:RDEVice:OSCilloscope: TCPIP...ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 205
SYSTem:COMMunicate:RDEVice:0SCilloSCOpe:VDEVICE?.....uuvururureiiiieieieieeeeeeeeeaeeeeeeeeens 206
SYSTem:COMMunicate:RDEVice:OSCilloscope:VFIRMWAre?.....cccoeeieieeeeeeeeeeeieeeeeeeeeeeennnns 206
TRIGger[:SEQuence]:OSCilloscope:COUPIING....uuuueiiiieiiieseeeeeeiiie e e e eeeis e e e eeaenae e e e eeenaas 206

EXPort:WAVeform:DISPlayoff <FastExport>

Enables or disables the display update on the oscilloscope during data acquisition with
the optional 2 GHz bandwidth extension (R&S FSW-B2000).

As soon as the R&S FSW-B2000 is activated (see "B2000 State" on page 91), the dis-
play on the oscilloscope is turned off to improve performance during data export. As
soon as the R&S FSW closes the connection to the oscilloscope, the display is reacti-
vated and the oscilloscope can be operated as usual. However, if the LAN connection
is lost for any reason, the display of the oscilloscope remains deactivated. Use this
command to re-activate it.

Parameters:
<FastExport> ON | OFF

ON: Disables the display update for maximum export speed.
OFF: Enables the display update. The export is slower.

*RST: ON

SYSTem:COMMunicate:RDEVice:OSCilloscope[:STATe] <State>
Activates the optional 2 GHz bandwidth extension (R&S FSW-B2000).

Note: Manual operation on the connected oscilloscope, or remote operation other than
by the R&S FSW, is not possible while the B2000 option is active.
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Parameters:
<State> ON|OFF|1]|0

ON |1
Option is active.

OFF |0
Option is disabled.

*RST: 0
Example: SYST:COMM:RDEV:0SC ON

Manual operation: See "B2000 State" on page 91

SYSTem:COMMunicate:RDEVice:0OSCilloscope:ALIGnment:STEP[:STATe]?

Performs the alignment of the oscilloscope itself and the oscilloscope ADC for the
optional 2 GHz bandwidth extension (R&S FSW-B2000). The correction data for the
oscilloscope (including the connection cable between the R&S FSW and the oscillo-
scope) is recorded. As a result, the state of the alignment is returned.

Alignment is required only once after setup. If alignment was performed successfully,
the alignment data is stored on the oscilloscope.

Thus, alignment need only be repeated if one of the following applies:

® A new oscilloscope is connected to the IF OUT 2 GHZ connector of the R&S FSW

® A new cable is used between the IF OUT 2 GHZ connector of the R&S FSW and
the oscilloscope

® A new firmware is installed on the oscilloscope

Return values:
<State> Returns the state of the second alignment step.

ON |1
Alignment was successful.

OFF |0
Alignment was not yet performed (successfully).

Example: SYST:COMM:RDEV:0SC:ALIG:STEP?
//Result: 1

Usage: Query only

SYSTem:COMMunicate:RDEVice:0SCilloscope:ALIGnment:DATE?

Returns the date of alignment of the IF OUT 2 GHZ to the oscilloscope for the optional
2 GHz bandwidth extension (R&S FSW-B2000).

Return values:
<Date> Returns the date of alignment.

Example: SYST:COMM:RDEV:0SC:DATE?
//Result: 2014-02-28

Usage: Query only
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SYSTem:COMMunicate:RDEVice:0OSCilloscope:IDN?
Returns the identification string of the oscilloscope connected to the R&S FSW.

Return values:

<|DString>

Example: SYST:COMM:RDEV:0SC: IDN?
//Result: Rohdes&Schwarz,RTO,
1316.1000k14/200153,2.45.1.1

Usage: Query only

Manual operation: See "TCPIP Address or Computer name" on page 91

SYSTem:COMMunicate:RDEVice:0SCilloscope:LEDState?

Returns the state of the LAN connection to the oscilloscope for the optional 2 GHz
bandwidth extension (R&S FSW-B2000).

Return values:

<Color> GREEN
Connection to the instrument has been established successfully.
GREY
Configuration state unknown, for example if you have not yet
started transmission.
RED
Connection to the instrument could not be established.
Check the connection between the R&S FSW and the oscillo-
scope, and make sure the IP address of the oscilloscope has
been defined (see SYSTem:COMMunicate:RDEVice:
0SCilloscope:TCPip on page 205).

Example: SYST:COMM:RDEV:0SC:LEDS?
//Result: 'GREEN'

Usage: Query only

SYSTem:COMMunicate:RDEVice:0SCilloscope:TCPip <Address>

Defines the TCPIP address or computer name of the oscilloscope connected to the
R&S FSW via LAN.

Note: The IP address is maintained after a PRESET, and is transferred between appli-

cations.

Parameters:

<Address> computer name or IP address

Example: SYST:COMM:RDEV:0SC:TCP '192.0.2.0"
Example: SYST:COMM:RDEV:0SC:TCP 'FSW43-12345"

Manual operation: See "TCPIP Address or Computer name" on page 91
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SYSTem:COMMunicate:RDEVice:0SCilloscope:VDEVice?

Queries whether the connected instrument is supported by the 2 GHz bandwidth
extension option(R&S FSW-B2000).

For details see the 2 GHz bandwidth extension basics chapter in the R&S FSW 1/Q
Analyzer and 1/Q Input User Manual.

Return values:

<State> ON |1

Instrument is supported

OFF |0

Instrument is not supported
Example: SYST:COMM:RDEV:0SC:VDEV?
Usage: Query only

SYSTem:COMMunicate:RDEVice:0SCilloscope:VFIRmware?

Queries whether the firmware on the connected oscilloscope is supported by the
2 GHz bandwidth extension (R&S FSW-B2000) option.

Return values:

<State> ON |1

Firmware is supported

OFF |0

Firmware is not supported
Example: SYST:COMM:RDEV:0SC:VFIR?
Usage: Query only

TRIGger[:SEQuence]:OSCilloscope:COUPIling <CoupType>
Configures the coupling of the external trigger to the oscilloscope.

Parameters:

<CoupType> Coupling type
DC
Direct connection with 50 Q termination, passes both DC and
AC components of the trigger signal.
CDLimit
Direct connection with 1 MQ termination, passes both DC and
AC components of the trigger signal.
AC
Connection through capacitor, removes unwanted DC and very
low-frequency components.

*RST: DC

Manual operation: See "Coupling" on page 105
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Configuring the Outputs

i

Configuring trigger input/output is described in Chapter 11.4.4.2, "Configuring the Trig-
ger Output”, on page 218.

DIAGNOSHC:SERVICEINSOUICE. c.eiieeeeeiiecitietieteeeteeeeeesssssntsbeeeeeereaeaeessasssnsnranseeeeeaeaeeeannn 207
OUTPULIF:SOURGE]. ..t eeieee et et eeeeeeeeee et e ettt eeeeaeaaa bt aeseeeeeeeeeaeaaaaeseseeeeeesasssssssarasnnnnan 207
OUTPULIF: IFFREQUENCY ...ttvttttttiiaaaaeieseeeeeaaeeeeteeeeeeeassessstnsasannaaaasaseesaaaaaasaseeeeeessmrsnsnnes 208

DIAGnostic:SERVice:NSOurce <State>

This command turns the 28 V supply of the BNC connector labeled NOISE SOURCE
CONTROL on the R&S FSW on and off.

Suffix:
<n> Window
Parameters:
<State> ON | OFF

*RST: OFF
Example: DIAG:SERV:NSO ON

Manual operation: See "Noise Source" on page 99

OUTPut:IF[:SOURce] <Source>

Defines the type of signal available at the IF/VIDEO/DEMOD or IF OUT 2 GHZ con-
nector of the R&S FSW.
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Parameters:

<Source> IF
The measured IF value is available at the IF/VIDEO/DEMOD
output connector.
The frequency at which the IF value is provided is defined using
the OUTPut: IF: IFFRequency command.
IF2
The measured IF value is available at the IF OUT 2 GHZ output
connector at a frequency of 2 GHz.
This setting is only available if the IF OUT 2 GHZ connector or
the optional 2 GHz bandwidth extension (R&S FSW-B2000) is
available.
It is automatically set if the optional 2 GHz bandwidth extension
(R&S FSW-B2000) is installed and active.
ViDeo
The displayed video signal (i.e. the filtered and detected IF sig-
nal, 200mV) is available at the IF/VIDEO/DEMOD output con-
nector.
This setting is required to provide demodulated audio frequen-
cies at the output.
*RST: IF

Example: OUTP:IF VID
Selects the video signal for the IF/VIDEO/DEMOD output con-
nector.

Manual operation: See "IF/Video Output" on page 98

OUTPut:IF:IFFRequency <Frequency>

This command defines the frequency for the IF output of the R&S FSW. The IF fre-
quency of the signal is converted accordingly.

This command is available in the time domain and if the IF/VIDEO/DEMOD output is
configured for IF.

Parameters:
<Frequency> *RST: 50.0 MHz

Manual operation: See "IF (Wide) Out Frequency" on page 99

11.4.2 Frequency

[SENSE:IFREQUENCY:CENTEI .. .uiiiiiiiiiiieeeeteetae s e e e eettiae s e e eeeene s e e e e eebaa e s e aeeeebasseeseesanaeaaans 208
[SENSe:]JFREQUENCY:CENTEISTEP. . uuuiiiiiiieitii e e e eeeitiie e e et e e e e e e e e e e eaae s e e e eean e 209
[SENSE:JFREQUENCY:OFFSEL..cuuuiiiiiiiiiiieieei et e e e e ettt e e e e et ee e e e e e et e e e e e e aenn s e e e e eernnn s 209

[SENSe:]JFREQuency:CENTer <Frequency>

This command defines the center frequency.
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Parameters:
<Frequency> The allowed range and f,,,, is specified in the data sheet.

UP
Increases the center frequency by the step defined using the
[SENSe: ] FREQuency:CENTer : STEP command.

DOWN
Decreases the center frequency by the step defined using the
[SENSe: ] FREQuency:CENTer : STEP command.

*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.

Usage: SCPI confirmed

Manual operation: See "Center frequency" on page 94

[SENSe:]JFREQuency:CENTer:STEP <StepSize>

This command defines the center frequency step size.

Parameters:

<StepSize> fnax IS specified in the data sheet.
Range: 1 to fMAX
*RST: 0.1 x span
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 Stepsize" on page 94

[SENSe:]JFREQuency:OFFSet <Offset>
This command defines a frequency offset.

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.

Note: In MSRA/MSRT mode, the setting command is only available for the MSRA/
MSRT Master. For MSRA/MSRT slave applications, only the query command is availa-
ble.

Parameters:
<Offset> Range: -100 GHz to 100 GHz
*RST: 0 Hz
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Example: FREQ:0OFFS 1GHZ
Usage: SCPI confirmed

Manual operation: See "Frequency Offset" on page 95

Amplitude Settings

The following commands are required to configure the amplitude settings in a remote
environment.

Useful commands for amplitude settings described elsewhere:

® TINPut:COUPling on page 187

® INPut:IMPedance on page 189

® DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :AUTO on page 298

Remote commands exclusive to amplitude settings:

DISPlay[:WINDOW<n>]:-TRACE<t>:Y[:SCALELRLEVEL.....cuereeeeeeereereeereereseseseesessereesesesenes 210
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:RLEVEl:OFFSEL.......veeverreeeeeerereessereersseneas 210
INP UL G AIN: S T AT €. ettt e et e e e e e e e e e e e e e e e e e eeeeeeeeses b e b e bbb e e eseseeaeaaaaeees 211
INP UL GAINLVALUE] .ttt et eeeeetee e e e eeeetee e e e e eeettee e e e e e eete e e e e s e asaaasaeseessanaeaeessstaneaeseernnanaaans 211
INP UL AT TENUALION. ...t eetteieeeeeeetee e ee e ettt eeeeeeeetab e e e e et eetaa e eeeesestanseeseesaaneeeeseesannseeseresnnnnss 211
INPUEATTENUAONAUTO o et ee et e e e ettt e e e e e eaaae e e e e s eebaeeeeeeestaeeesenssnneeeeeenes 212
1IN LU = N I 212
1IN LU =N I A U N X0 T 212
1NN U o N I S X 1N = TR 213

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel <ReferencelLevel>

This command defines the reference level (for all traces in all windows).

Suffix:

<n>, <t> irrelevant

Example: DISP:TRAC:Y:RLEV -60dBm
Usage: SCPI confirmed

Manual operation: See "Reference Level" on page 96

DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALe]:RLEVel:OFFSet <Offset>

This command defines a reference level offset (for all traces in all windows).

Suffix:

<n>, <t> irrelevant

Parameters:

<Offset> Range: -200 dB to 200 dB
*RST: 0dB

Example: DISP:TRAC:Y:RLEV:OFFS -10dB
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Manual operation: See "Shifting the Display (Offset)" on page 96

INPut:GAIN:STATe <State>

This command turns the preamplifier on and off. It requires the optional preamplifier

hardware.
Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:GAIN:STAT ON
Switches on 30 dB preamplification.
Usage: SCPI confirmed

Manual operation: See "Preamplifier" on page 97

INPut:GAIN[:VALue] <Gain>

This command selects the gain if the preamplifier is activated (INP:GAIN: STAT ON,
see TNPut:GATIN:STATe on page 211).

The command requires the additional preamplifier hardware option.
Parameters:
<Gain> 15dB | 30 dB

The availability of gain levels depends on the model of the
R&S FSW.

R&S FSW8/13: 15dB and 30 dB

R&S FSW26 or higher: 30 dB

All other values are rounded to the nearest of these two.

*RST: OFF

Example: INP:GAIN:STAT ON
INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Usage: SCPI confirmed

Manual operation: See "Preamplifier" on page 97

INPut:ATTenuation <Attenuation>
This command 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.
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Parameters:
<Attenuation> Range: see data sheet
Increment: 5 dB
*RST: 10 dB (AUTO is set to ON)
Example: INP:ATT 30dB
Defines a 30 dB attenuation and decouples the attenuation from
the reference level.
Usage: SCPI confirmed

Manual operation: See "Attenuation Mode / Value" on page 96

INPut:ATTenuation:AUTO <State>

This command couples or decouples the attenuation to the reference level. Thus, when
the reference level is changed, the R&S FSW determines the signal level for optimal
internal data processing and sets the required attenuation accordingly.

Parameters:
<State> ON|OFF |0 |1
*RST: 1
Example: INP:ATT:AUTO ON
Couples the attenuation to the reference level.
Usage: SCPI confirmed

Manual operation: See "Attenuation Mode / Value" on page 96

INPut:EATT <Attenuation>

This command defines an electronic attenuation manually. Automatic mode must be
switched off (INP:EATT:AUTO OFF, see INPut:EATT:AUTO on page 212).

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> attenuation in dB
Range: see data sheet
Increment: 1 dB
*RST: 0 dB (OFF)
Example: INP:EATT:AUTO OFF

INP:EATT 10 dB

Manual operation: See "Using Electronic Attenuation” on page 97
INPut:EATT:AUTO <State>

This command turns automatic selection of the electronic attenuation on and off.

If on, electronic attenuation reduces the mechanical attenuation whenever possible.
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Parameters:
<State> 1]0| ON | OFF

1] ON

0| OFF

*RST: 1
Example: INP:EATT:AUTO OFF

Manual operation: See "Using Electronic Attenuation" on page 97

INPut:EATT:STATe <State>

This command turns the electronic attenuator on and off.

Parameters:
<State> 1]0]| ON | OFF

1] ON

0| OFF

*RST: 0
Example: INP:EATT:STAT ON

Switches the electronic attenuator into the signal path.

Manual operation: See "Using Electronic Attenuation” on page 97

Triggering

The following remote commands are required to configure a triggered measurement in
a remote environment. More details are described for manual operation in Chapter 6.4,
"Trigger Settings", on page 101.

MSRA/MSRT operating mode

In MSRA/MSRT operating mode, only the MSRA/MSRT Master channel actually cap-
tures data from the input signal. Thus, no trigger settings are available in the Transient
Analysis application in MSRA/MSRT operating mode. However, a capture offset can
be defined with a similar effect as a trigger offset. It defines an offset from the start of
the captured data (from the MSRA/MSRT Master) to the start of the application data for
transient analysis. (See Chapter 11.7, "Configuring an Analysis Interval and Line
(MSRA mode only)", on page 336.)

For details on the MSRA operating mode see the R&S FSW MSRA User Manual. For
details on the MSRT operating mode see the R&S FSW Real-Time Spectrum Applica-
tion and MSRT Operating Mode User Manual.
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i

*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.
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Configuring the Triggering Conditions

TRIGE:SEQUENCEIDTIME. ..uutuueueieieeeeeieeeeeeeeeeeeeeeeeeeeeeeraat b e aeaeeeseeeaeaaaesassseeeereeeens 214
TRIGger[:SEQUeNce]:HOLDO [ TIME]....ccieiiiiieeeeeeeeeee ettt se s e e e e e e e e e e e e e e aeeeeeens 214
TRIGger[:SEQUeNCe]:IFPOWErHOLDOS . ... .ciiiiiieiiiiee et e e e e e eaaan 214
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. . .iiieviuieieeeieiieieeeeeeiiee e e e et e e e ee e e e e e eeaanas 215
TRIGger[:SEQuence]:LEVel[:EXTErNal<port>]...... ... e eeeeeeeeaeeaeeeeeeeeeeeeeaeeenennees 215
TRIGQEr:SEQUENCE]:LEVEIIFPOWET ... et e e e e e et 216
TRIGger[:SEQUENCE]:LEVEIIQPOWET.........cceeeeieeeeeeeeiieiet e e e e e e e e e e e e e e e aeeeeeeeeeeeeeeanenees 216
TRIGQer:SEQUENCE]:LEVEIRFPOWET.....ccciiii e e i e i e e eeeeee ettt e e e e e e e e e e e e e eaeeeeeees 216
TRIGQEI:SEQUENCE]:SLOPE. .. it i i i i e e eeeeee ettt e e s e s e e e e e e e e e e e e e e e e e e e eeeeeeeenensnnnnnnan 216
TRIGQE:SEQUENCE]:SOURCE. ....cetttuueiieeeietiie e e et e e e e et e e e e e eatr s e e e eeeeaae s e e e eeeaaaeeaees 217

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

Manual operation: See "Drop-Out Time" on page 105

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>

Defines the time offset between the trigger event and the start of the measurement.

Parameters:
<Offset> *RST: 0s
Example: TRIG:HOLD 500us

Manual operation: See "Trigger Offset" on page 106

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
This command 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).
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Parameters:

<Period> Range: O0s to 10s
*RST: Os

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 106

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

This command defines the trigger hysteresis, which is only available for "IF Power" trig-
ger sources.

Parameters:

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB

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 106

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>

This command defines the level the external signal must exceed to cause a trigger

event.

Suffix:

<port> Selects the trigger port.
1 = trigger port 1 (TRIGGER INPUT connector on front panel)
2 = trigger port 2 (TRIGGER INPUT/OQUTPUT connector on front
panel)
3 = trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on
rear panel)

Parameters:

<TriggerLevel> Range: 05V to 3.5V
*RST: 14V

Example: TRIG:LEV 2V

Manual operation: See "Trigger Level" on page 105
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TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

This command 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 data sheet.
*RST: -10 dBm

Example: TRIG:LEV:IFP -30DBM

TRIGger[:SEQuence]:LEVel:IQPower <TriggerLevel>

This command 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.

Parameters:

<TriggerLevel> Range: -130 dBm to 30 dBm
*RST: -20 dBm

Example: TRIG:LEV:IQP -30DBM

TRIGger[:SEQuence]:LEVel:RFPower <TriggerLevel>

This command 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.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths see
the data sheet.
*RST: -20 dBm

Example: TRIG:LEV:RFP -30dBm

TRIGger[:SEQuence]:SLOPe <Type>

For external and time domain trigger sources you can define whether triggering occurs
when the signal rises to the trigger level or falls down to it.
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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 106

TRIGger[:SEQuence]:SOURce <Source>
This command 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 this situation is avoided in your remote control programs.
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Parameters:
<Source>

Example:

Manual operation:
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IMMediate
Free Run

EXTernal

Trigger signal from the TRIGGER INPUT connector.

If the optional 2 GHz bandwidth extension (R&S FSW-B2000) is
installed and active, this parameter activates the CH3 input con-
nector on the oscilloscope. Then the R&S FSW triggers when
the signal fed into the CH3 input connector on the oscilloscope
meets or exceeds the specified trigger level.

Note: In previous firmware versions, the external trigger was
connected to the CH2 input on the oscilloscope. As of firmware
version R&S FSW 2.30, the CH3 input on the oscilloscope must
be used!

EXT2
Trigger signal from the TRIGGER INPUT/OUTPUT connector.
Note: Connector must be configured for "Input”.

EXT3
Trigger signal from the TRIGGER 3 INPUT/ OUTPUT connector.
Note: Connector must be configured for "Input".

RFPower
First intermediate frequency

IFPower
Second intermediate frequency

IQPower

Magnitude of sampled I/Q data

For applications that process 1/Q data, such as the 1/Q Analyzer
or optional applications.

*RST: IMMediate

TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

See "Trigger Source" on page 103

See "Free Run" on page 103

See "External Trigger 1/2/3" on page 103
See "External CH3" on page 103

See "IF Power" on page 104

See "I/Q Power" on page 104

See "RF Power" on page 105

Configuring the Trigger Output

The following commands are required to send the trigger signal to one of the variable
TRIGGER INPUT/OUTPUT connectors on the R&S FSW.
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OUTPUL: TRIGGEr<pOrt>:DIRECHON. ....ceieeeiieieee ettt e e e e e e e e e e e e e e eeeeeeeeeenees 219
OUTPULTRIGGEIr<POIt>:LEVEL....ccieiieeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e eeeneenenennas 219
OUTPULTRIGGEIr<POIt> 0T Y P . i ie e e e e e e e ee ettt e e e e e e e e e e e e e e e e e e eeeeeeeeeeennenees 219
OUTPUt: TRIGger<port>:PULSE:IMMEIate. .......cceevururuiriiiiieieeieieeeeeeeeeeeeeeeeeeeeeeevesenrenananns 220
OUTPUt: TRIGQer<port>:PULSE:LENGIN.......ccevuviriiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeesessssssarannnnnas 220

OUTPut:TRIGger<port>:DIRection <Direction>

This command selects the trigger direction for trigger ports that serve as an input as
well as an output.

Suffix:

<port> Selects the used trigger port.
2 = trigger port 2 (front panel)
3 = trigger port 3 (rear panel)

Parameters:

<Direction> INPut
Port works as an input.
OUTPut
Port works as an output.
*RST: INPut

Manual operation: See "Trigger 2/3" on page 99

OUTPut:TRIGger<port>:LEVel <Level>

This command defines the level of the (TTL compatible) signal generated at the trigger
output.

This command works only if you have selected a user defined output with OUTPut :
TRIGger<port>:0TYPe.

Suffix:
<port> Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
Parameters:
<Level> HIGH
5V
Low
oV
*RST: LOW
Example: OUTP:TRIG2:LEV HIGH

Manual operation: See "Level" on page 100

OUTPut: TRIGger<port>:0TYPe <OutputType>

This command selects the type of signal generated at the trigger output.
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Suffix:
<poﬁ>

Parameters:
<OutputType>

Manual operation:
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Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)

DEVice
Sends a trigger signal when the R&S FSW 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<port>:LEVel.

*RST: DEVice
See "Output Type" on page 100

OUTPut:TRIGger<port>:PULSe:IMMediate

This command generates a pulse at the trigger output.

Suffix:
<port>

Usage:

Manual operation:

Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)

Event

See "Send Trigger" on page 101

OUTPut: TRIGger<port>:PULSe:LENGth <Length>

This command defines the length of the pulse generated at the trigger output.

Suffix:
<poﬁ>

Parameters:
<Length>

Example:

Manual operation:

Data Acquisition

Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)

Pulse length in seconds.

OUTP:TRIG2:PULS:LENG 0.02

See "Pulse Length" on page 100

You must define how much and how data is captured from the input signal.
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MSRA/MSRT operating mode

In MSRA/MSRT operating mode, only the MSRA/MSRT Master channel actually cap-
tures data from the input signal. The data acquisition settings for the Transient Analysis
application in MSRA/MSRT mode define the application data extract and analysis
interval.

For details on the MSRA operating mode see the R&S FSW MSRA User Manual. For
details on the MSRT operating mode see the R&S FSW Real-Time Spectrum Applica-
tion and MSRT Operating Mode User Manual.

[SENSe:]BANDWidth|BWIDth:DEMOG. .. .cuuieeiiiieeiee e et e e e e e e e e e 221
[SENSEIMTIME. .. .eeeteteeieteeeeeeeesss et teeeereeaeeeeessaaasnstetaeeeeeeaeeeessaaaasnstnnenneeaaeaeeeessannsnns 221
[SENSEIRLENGHN. 1+ vveeteeeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenassesseeeseseseasesaeseseseesesesensesaseereseeeenenenns 222
[SEN S IS R AT €. et eee ettt iee e ee ettt e et e ettt et e e e ettt aeeeeseas b e eeeestata s eaesestanansaaesrstannaaaeerenen 222

[SENSe:]1BANDwidth|BWIDth:DEMod <Bandwidth>
Defines the measurement bandwidth in Hz.

Note that the sample rate and the measurement bandwidth are interdependent (see
[SENSe: ] SRATe on page 222). For information on supported sample rates and band-
widths see the data sheet.

Parameters:

<Bandwidth> Range: 80 Hz to depends on options installed
*RST: maximum allowed
Default unit: HZ

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Measurement Bandwidth" on page 109

[SENSe:]MTIMe <MeasTime>

This command defines the time data is captured. Note that the record length and the
measurement time are interdependent (see [SENSe: ] RLENgth on page 222).

Parameters:

<MeasTime> Range: 18.75us to 1.298 ms
*RST: 350 us
Default unit: S

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Measurement Time" on page 110
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[SENSe:]RLENgth <SampleCount>

This command defines the record length (in samples) for the current measurement.
Note that the record length and the measurement time are interdependent (see
[SENSe: ] MTIMe on page 221).

Parameters:

<SampleCount> The maximum record length is limited only by the available
memory.
*RST: 140000

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Record Length" on page 110

[SENSe:]SRATe <SampleRate>
This command defines the sample rate for the current measurement.

Note that the sample rate and the measurement bandwidth are interdependent (see
[SENSe: | BANDwidth |BWIDth:DEMod on page 221). For information on supported
sample rates and bandwidths see the data sheet.

Parameters:

<SampleRate> Range: 100 Hz to depends on installed options
*RST: maximum allowed

Example: SRATe 100e6

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Sample Rate" on page 110

Bandwidth Settings

Useful commands for bandwidth settings described elsewhere:

® [SENSe:]SWEep:FFT:WINDow:TYPE on page 309

® (CALCulate<n>:SGRam|SPECtrogram:TRESolution on page 306

® CALCulate<n>:SGRam|SPECtrogram:TRESolution:AUTO on page 306
® [SENSe:]MTIMe on page 221

® [SENSe:]BANDwidth|BWIDth:DEMod on page 221

® SENSe:DEMod:FMVE:TYPE on page 239
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Remote commands exclusive to bandwidth settings:

[SENSe:]BANDWidth|[BWIDth[:WINDOWSNSTRATIO ...eveveeereeeeeeeeseseeseeseeseeseseseeeseeseseeeenes 223
[SENSe:]IBANDwidth|BWIDth[:WINDOwW<N>]:RESOIUtION.....cieieieeeeeeeeeeeeeeieeeeeeeeeeeveveerenananes 223

[SENSe:]BANDwidth|BWIDth[:WINDow<n>]:RATio <Bandwidth Ratio>
This command sets the bandwidth ratio.

Parameters:
<Bandwidth Ratio>

Manual operation: See "ABW / RBW" on page 112

[SENSe:]1BANDwidth|BWIDth[:WINDow<n>]:RESolution <Bandwidth Resolution>
This command sets the bandwidth resolution in HZ.

Parameters:
<Bandwidth
Resolution>

Manual operation: See "RBW" on page 112

Selecting the Signal Model

The signal model defines which type of signal to expect (if known), thus determining
the analysis method. These settings are only available if the additional options
R&S FSW-K60C/-K60H are installed.

[SENSE:JSIGNAIMODEL. ... e 223

[SENSe:]SIGNal:MODel <Signal>

Defines which type of signal to expect (if known), thus determining the analysis
method.

This command is only required if the additional options R&S FSW-K60C/-K60H are
installed.

Parameters:
<Signal> HOP | CHIRp | NONE

HOP
Signals "hop" between random carrier frequencies in short inter-
vals

CHIRp
The carrier frequency is either increased or decreased linearly
over time

NONE
No specific signal model is used; this is the default setting if no
additional options are installed
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Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a
Hop Detection Measurement", on page 385.

Manual operation: See "Hop Model / Chirp Model" on page 71

Configuring Signal Detection
The signal detection settings define the conditions under which a hop/chirp is detected
within the input signal.

These commands are only available if the additional options R&S FSW-K60C/-K60H
are installed.

L I O T TR = (= S 224
O HOP SHAtES. .. e 227
Chirp States

CALCulate<n>:CHRDetection:LENGth:AUTO........couiiiiiieeiee et 224
CALCulate<n>:CHRDetection:LENGth:MAXIMUM.......cceeruieeeeeee e ee e e e e enanas 224
CALCulate<n>:CHRDetection:LENGth:MINIMUM......cccceeeeiiiiiiiiiiiiiiiieeeeeere e 225
CALCulate<n>:CHRDetection:STATES:AUTO .. .uuuuuuuceieieieieeeeeeeeeeeeeeieeeeeeeeesesssrsrarnnnnnnn 225
CALCulate<n>:CHRDetection:STATES[IDATA] .. it e eiietieieeeeetetee e e e e eeriee e e e e e eerae e e e e eeeraaanes 226
CALCulate<n>:CHRDetection:STATESINUMBEI?........coiieeiiiiiieeeeeeeerieeeeeeeeniieeeeeseeranaaeeaees 226
CALCulate<n>:CHRDetection:STATeS: TABLE:LOAD.......ccuciiiiiieeeiieeeece et 226
CALCulate<n>:CHRDetection:STATeS: TABLE:SAVE........coomeeeeeeeeeeeeee e 226

CALCulate<n>:CHRDetection:LENGth:AUTO <State>

This command activates and deactivates the auto length setting for chirp detection.

Suffix:
<n> irrelevant
Parameters:
<State> ON | OFF
*RST: ON
Example: CALC:CHRD:LENG:AUTO ON
Example: See Chapter 11.11.2, "Programming Example: Performing a

Chirp Detection Measurement", on page 383.

Manual operation: See "Auto Mode" on page 76

CALCulate<n>:CHRDetection:LENGth:MAXimum <Time>

This command sets the maximum time for chirp detection.
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Suffix:
<n> irrelevant
Parameters:
<Time> Range: 0.000000752 to 0.00035
*RST: 0.00035
Default unit: S
Example: CALC:CHRD:LENG:MAX 0.00035
Example: See Chapter 11.11.2, "Programming Example: Performing a

Chirp Detection Measurement", on page 383.

Manual operation: See "Minimum / Maximum" on page 76

CALCulate<n>:CHRDetection:LENGth:MINimum <time>

Defines the minimum chirp length for detection.

Suffix:
<n> irrelevant
Parameters:
<time> Range: 0.000000251 to 0.00035
*RST: 0.000000752
Default unit: S
Example: CALC:CHRD:LENG:MIN 0.000001
Example: See Chapter 11.11.2, "Programming Example: Performing a

Chirp Detection Measurement", on page 383.

Manual operation: See "Minimum / Maximum" on page 76

CALCulate<n>:CHRDetection:STATes:AUTO <State>

This command activates and deactivates the auto chirp state detection. If deactivated,
the states defined using CATL.Culate<n>:CHRDetection:STATes[:DATA] are

used.
Suffix:
<n> irrelevant
Parameters:
<State> ON | OFF
*RST: ON
Example: CALC:CHRD:STAT:AUTO ON
Example: See Chapter 11.11.2, "Programming Example: Performing a

Chirp Detection Measurement", on page 383.

Manual operation: See "Auto Mode" on page 74
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CALCulate<n>:CHRDetection:STATes[:DATA] {<ChirpRate>, <Tolerance>}...

This command sets and queries the chirp state detection table. It consists of a comma
separated list of value pairs, one for each possible chirp state.

Note that the state table can only be configured manually if CAT.Culate<n>:
CHRDetection:STATes:AUTO is OFF.

Suffix:
<n> irrelevant

Setting parameters:
<ChirpRate> Default unit: HZ

<Tolerance> Tolerance above or below the nominal chirp rate.
Default unit: HZ

Example: CALC:CHRD:STAT le6, 0.3, le5, 0.4

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Manual operation: See "Frequency Offset / Chirp Rate" on page 74
See "Tolerance" on page 74

CALCulate<n>:CHRDetection:STATes:NUMBer?
This command queries the number of states in the state table.

Suffix:
<n> irrelevant

Return values:
<States> Range: 0 to 1000

Usage: Query only
Manual operation: See "Hop / Chirp State Index" on page 74

CALCulate<n>:CHRDetection:STATes:TABLe:LOAD <Filename>

Loads the signal state table configuration from the selected file.

Suffix:

<n> irrelevant

Parameters:

<FileName> String containing the path and name of the file.
Usage: Setting only

Manual operation: See "Loading a signal state table from a file" on page 75

CALCulate<n>:CHRDetection:STATes:TABLe:SAVE <Filename>

Saves the current signal state table configuration to a file for later use.
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Suffix:

<n> irrelevant

Parameters:

<FileName> String containing the path and name of the file.

Example: CALC:CHRD:STAT:TABL:SAVE 'C:
\R_S\userdata\HopStates.csv'

Usage: Setting only

Manual operation: See "Applying changes to the signal state table" on page 75
See "Saving the signal state table to a file" on page 75

Hop States

CALCulate<n>:HOPDetection:DWELIEAUTO.....ccuuiiiieiieiiieeeeeeeeree e eeeeeetee e e e e eeat e e e e e eeaananns 227
CALCulate<n>:HOPDetection:DWELIEMAXIMUM.....uieiiiiiiiieieeeeeieiieeeeeeeeieeeeeeeeeieeeeeeeeenes 227
CALCulate<n>:HOPDetection:DWELEMINIMUM.......ceiiiiiiiieeiieeeee e e ee e 228
CALCulate<n>:HOPDetection:STATES:AUTO.. ..ot 228
CALCulate<n>:HOPDetection:STATES[:DATA].....cceieieeeeeeeieeeeeeinieeeeeae e e e e e e e e e aaaaeaeeeeeeeees 229
CALCulate<n>:HOPDetection:STATES:NUMBEI?.........uuuuuiieeiieieieieeeeeeeeeeeeeeeeeeeeesessnrennnanes 229
CALCulate<n>:HOPDetection:STATES: TABLEIADD.....ccceieieiieieeeeeeeeeeeeeeeeeeeeevererrerrnnns 229
CALCulate<n>:HOPDetection:STATES: TABLE:LOAD......ccuucieieeiietiieieeeeeeriee e e et eeeeeeeens 230
CALCulate<n>:HOPDetection:STATes: TABLE:NSTateS?.......ceiiiuieiiiiiieiiiieeeeieeeeee e 230
CALCulate<n>:HOPDetection:STATes: TABLE:OFFSEt.....cccouiiiiieiiii e 231
CALCulate<n>:HOPDetection:STATes:TABLE:REPLACE..........ccouueeiiieeeeeeeeeeeeeeeeeeee 231
CALCulate<n>:HOPDetection:STATES: TABLE:SAVE........oooeeeeeeeeeeeeee e 231
CALCulate<n>:HOPDetection:STATes: TABLE:STARI?......cvvvrriiiiriiiiieieieieeeeeeeeeeeeeeeeeereeeens 232
CALCulate<n>:HOPDetection:STATes: TABLE:STEP?.......cooveiieeeeeeeeeeerereee e 232
CALCulate<n>:HOPDetection:STATes: TABLE: TOLEraNCEe........cevvvueieeeieeriieeeeeeeerieeeeeeeeennns 232

CALCulate<n>:HOPDetection:DWELI:AUTO <State>

This command activates and deactivates the auto dwell setting for hop detection.

Suffix:
<n> irrelevant
Parameters:
<State> ON | OFF
*RST: ON
Example: CALC:HOPD:DWEL:AUTO ON
Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Auto Mode" on page 76

CALCulate<n>:HOPDetection:DWELI:MAXimum <time>

This command sets the maximum time for hop detection.



Suffix:
<n>

Parameters:
<time>

Example:

Example:

Manual operation:

Configuring Transient Analysis

irrelevant

Range: 0.000000052 to 0.00035
*RST: 0.00035
Default unit: S

CALC:HOPD:DWEL:MAX 0.00129822

See Chapter 11.11.3, "Programming Example: Performing a
Hop Detection Measurement", on page 385.

See "Minimum / Maximum" on page 76

CALCulate<n>:HOPDetection:DWELI:MINimum <time>

This command sets the minimum time for hop detection.

Suffix:
<n>

Parameters:
<time>

Example:

Example:

Manual operation:

irrelevant

Range: 0.000000017 to 0.00035
*RST: 0.000000052
Default unit: S

CALC:HOPD:DWEL:MIN 0.000001

See Chapter 11.11.3, "Programming Example: Performing a
Hop Detection Measurement", on page 385.

See "Minimum / Maximum" on page 76

CALCulate<n>:HOPDetection:STATes:AUTO <State>

This command activates and deactivates the auto hop state detection. If deactivated,
the states defined using CATL.Culate<n>:HOPDetection:STATes[:DATA] are

used.

Suffix:
<n>

Parameters:
<State>

Example:

Example:

Manual operation:

irrelevant

ON | OFF
*RST: ON

CALC:HOPD:STAT:AUTO ON

See Chapter 11.11.3, "Programming Example: Performing a
Hop Detection Measurement", on page 385.

See "Auto Mode" on page 74
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CALCulate<n>:HOPDetection:STATes[:DATA] {<FreqOffset>, <Tolerance>}...

This command sets and queries the hop state detection table. It consists of a comma
separated list of value pairs, one for each possible hop state. A maximum of 1000
states can be defined.

Note that the state table can only be configured manually if CATL.Culate<n>:
HOPDetection:STATes:AUTO is OFF.

Suffix:
<n> irrelevant
Parameters:
<FreqOffset> Frequency offsets from the center frequency
Default unit: HZ
<Tolerance> Tolerance above or below the nominal frequency.
Default unit: HZ
Example: CALC:HOPD:STAT le6, 0.3, leb5, 0.4
Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Frequency Offset / Chirp Rate" on page 74
See "Tolerance" on page 74

CALCulate<n>:HOPDetection:STATes:NUMBer?
This command returns the number of hop states in the state table.

Suffix:
<n> irrelevant

Return values:
<TotalHops> Range: 0 to 1000

Usage: Query only
Manual operation: See "Hop / Chirp State Index" on page 74

CALCulate<n>:HOPDetection:STATes:TABLe:ADD {<start>, <step>, <number>}...
This command adds multiple generated states to the state table.

Note that a maximum of 1000 states can be defined in one table. To determine how
many states are currently defined, use the CALCulate<n>:HOPDetection:
STATes : NUMBer? command.

Suffix:
<n> irrelevant
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Setting parameters:
<start> [HZ]

The frequency at which the first hop state will be generated.
Default unit: HZ

<step> [HZ]
The distance between two hop states.
Default unit: HZ

<number> Number of hop states to be generated.
Range: 0 to 1000 - (number of existing states)

Example: CALC:HOPD:STAT:TABL:ADD 1 MHZ, 500 KHZ, 10
Usage: Setting only

Manual operation: See "Add to Table" on page 75

CALCulate<n>:HOPDetection:STATes:TABLe:LOAD <Filename>

Loads the signal state table configuration from the selected file.

Suffix:

<n> irrelevant

Parameters:

<FileName> String containing the path and name of the file.

Example: CALC:HOPD:STAT:TABL:LOAD 'C:
\R_S\userdata\HopStates.csv'

Usage: Setting only

Manual operation: See "Loading a signal state table from a file" on page 75

CALCulate<n>:HOPDetection:STATes:TABLe:NSTates?

This command queries the number of hop states to be generated by a subsequent
CALCulate<n>:HOPDetection:STATes:TABLe:ADD Or CALCulate<n>:
HOPDetection:STATes:TABLe:REPLace command.

Suffix:
<n> irrelevant

Return values:
<NoOfStates> Range: 0 to 1000

Usage: Query only

Manual operation: See "Hop / Chirp State Index" on page 74
See "No of States" on page 75
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CALCulate<n>:HOPDetection:STATes:TABLe:OFFSet <Offset>

This command adds an offset to all states in the state table.

Suffix:

<n> irrelevant
Parameters:

<Offset> Default unit: HZ

Manual operation: See "Applying a global frequency offset" on page 76

CALCulate<n>:HOPDetection:STATes:TABLe:REPLace {<start>, <step>,
<number>}...

This command replaces the state table's current states with a new set of generated
states.

Suffix:
<n> irrelevant

Setting parameters:
<start> [HZ]
The frequency at which the first hop state will be generated.
Default unit: HZ
<step> [HZ]
The distance between two hop states.
Default unit: HZ

<number> Number of hop states to be generated.
Example: CALC:HOPD:STAT:TABL:REPL 1 MHZ, 500 KHZ, 10
Usage: Setting only

Manual operation: See "Replace Table" on page 76

CALCulate<n>:HOPDetection:STATes:TABLe:SAVE <Filename>

Saves the current signal state table configuration to a file for later use.

Suffix:

<n> irrelevant

Parameters:

<FileName> String containing the path and name of the file.

Example: CALC:HOPD:STAT:TABL:SAVE 'C:
\R_S\userdata\HopStates.csv'

Usage: Setting only

Manual operation: See "Applying changes to the signal state table" on page 75
See "Saving the signal state table to a file" on page 75
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CALCulate<n>:HOPDetection:STATes:TABLe:STARt?
This command queries the last stored starting value for generating multiple states

Suffix:
<n> irrelevant

Return values:
<Start>

Usage: Query only

Manual operation: See "Start Frequency" on page 75

CALCulate<n>:HOPDetection:STATes:TABLe:STEP?
This command queries the last stored step size for generating multiple states

Suffix:
<n> irrelevant

Return values:
<Step>

Usage: Query only

Manual operation: See "Step Size" on page 75

CALCulate<n>:HOPDetection:STATes:TABLe:TOLerance <Tolerance>

This command applies a tolerance to all states in the state table.

Suffix:

<n> irrelevant
Parameters:

<Tolerance> Default unit: HZ

Manual operation: See "Applying a global tolerance value" on page 76

Configuring the Measurement Range

For some frequency or power calculations, it may be useful not to take the entire dwell
time of the hop or length of the chirp into consideration, but only a certain range within
the dwell time/length.

i

These settings are only available if the additional options R&S FSW-K60C/-K60H are
installed.

CALCulate<n>:CHRDetection:FREQUENCY:LENGIN........cevvrriuiereiiiiieie e e eeeeeeeeeeeeeeeeeeeens 233
CALCulate<n>:CHRDetection:FREQuUency:OF FSet:BEGIN.........uuuuiiiiieieieeeeeeeeeeeeeeeeeeeeeees 233
CALCulate<n>:CHRDetection:FREQuUency:OF FSEt:END............cccieiiiiriiimimeiiiiiiiies 234
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CALCulate<n>:CHRDetection:FREQUENCY:REFEIeNCe. .......ceeeeiiiiiiiiiiiieieeeeeieeeieieiiae 234
CALCulate<n>:CHRDetection:POWEr:LENGth..........ccoommiieii e 234
CALCulate<n>:CHRDetection:POWer:OFFSet:BEGIN.........c.ceeieeeeeiiieeeeeeeeeeeeeeee e 235
CALCulate<n>:CHRDetection:POWer:OF FSEt:END.......ccccoeeeeieeeeeeeieieeeeeeeeeeeveiens 235
CALCulate<n>:CHRDetection:POWEr:REFErENCE. .. .uuuuuuuiieieieieeeieeeeeeeeeeeeeeeeeeeeeesareraaranane 235
CALCulate<n>:HOPDetection:FREQUENCY:LENGh.......ccvtririmiiriiiiiieieie e eeeeeeeeeeeeees 236
CALCulate<n>:HOPDetection:FREQUeNCY:OF FSet:BEGIN........uuuuuiaiaieieieeeeeeeeeeeeeeeeeeeeeees 236
CALCulate<n>:HOPDetection:FREQuency:OF FSet:END...........cccoiieiiiimiimiiiiiiaeaaae e 237
CALCulate<n>:HOPDetection:FREQUENCY:REFEIeNCe. .. ....ceeeeeeeeeeeeeeeieeieieeieeeeieeee 237
CALCulate<n>:HOPDetection:POWEr:LENGEN..........coeiireeeeeeee e 237
CALCulate<n>:HOPDetection:POWer:OF FSEt:BEGIN.........cvuvururiurniiiiiieieieeeeeeeeeeeeereeeeeeens 238
CALCulate<n>:HOPDetection:POWer:OF FSEt:END.......ccccoeeeeieeeieieeeieeeeeeeeeeevevev e 238
CALCulate<n>:HOPDetection:POWErREFEIrENCE........cccevtuieeeeieiiiieieeeeeereeeeeeeeeteeeeeaeeeens 238

CALCulate<n>:CHRDetection:FREQuency:LENGth <Percent>

Defines the length of the measurement range for frequency results in percent of the
chirp length. This command is only available if the reference is CENT (see
CALCulate<n>:CHRDetection:POWer:REFerence on page 235).

Suffix:

<n> irrelevant

Parameters:

<Percent> percent of the chirp length
Range: 0 to 100
*RST: 100

Example: CALC:CHRD:FREQ:LENG 10

Manual operation: See "Length" on page 116

CALCulate<n>:CHRDetection:FREQuency:OFFSet:BEGin <Time>

Defines the beginning of the measurement range for power results as an offset in sec-
onds from the chirp start. This command is only available if the reference is EDGE (see
CALCulate<n>:CHRDetection:FREQuency:REFerence on page 234).

Suffix:

<n> Window

Parameters:

<Time> Default unit: S

Example: CALC:CHRD:FREQ:0FFS:BEG 3e-6

Example: See Chapter 11.11.2, "Programming Example: Performing a

Chirp Detection Measurement", on page 383.

Manual operation: See "Offset Begin / Offset End" on page 116
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CALCulate<n>:CHRDetection:FREQuency:OFFSet:END <Time>

Defines the end of the measurement range for frequency results as an offset in sec-
onds from the chirp end. This command is only available if the reference is EDGE (see
CALCulate<n>:CHRDetection:FREQuency:REFerence on page 234).

Suffix:

<n> irrelevant

Parameters:

<Time> Default unit: S

Example: See Chapter 11.11.2, "Programming Example: Performing a

Chirp Detection Measurement", on page 383.

Manual operation: See "Offset Begin / Offset End" on page 116

CALCulate<n>:CHRDetection:FREQuency:REFerence <Reference>
Defines the reference point for positioning the frequency measurement range.

Suffix:
<n> irrelevant

Setting parameters:
<Reference> CENTer | EDGE

EDGE

The measurement range is defined in reference to the chirp's
rising or falling edge (see CALCulate<n>:CHRDetection:
FREQuency:0FFSet:BEGin on page 233 and
CALCulate<n>:CHRDetection:FREQuency:0FFSet :END
on page 234).

CENTer
The measurement range is defined in reference to the center of
the chirp.

Example: CALC:CHRD:FREQ:REF CENTer

Example: See Chapter 11.11.2, "Programming Example: Performing a

Chirp Detection Measurement", on page 383.

Manual operation: See "Reference" on page 115

CALCulate<n>:CHRDetection:POWer:LENGth <Percent>

Defines the length of the measurement range for power results in percent of the chirp
length. This command is only available if the reference is CENT (see CALCulate<n>:
CHRDetection:POWer:REFerence on page 235).

Suffix:

<n> irrelevant

Parameters:

<Percent> percent of the chirp length
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Example: CALC:CHRD:POW:LENG 2e-4

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Manual operation: See "Length" on page 116

CALCulate<n>:CHRDetection:POWer:OFFSet:BEGin <Time>

Defines the beginning of the measurement range for power results as an offset in sec-
onds from the chirp start. This command is only available if the reference is EDGE (see
CALCulate<n>:CHRDetection:POWer:REFerence on page 235).

Suffix:

<n> irrelevant

Parameters:

<Time> Default unit: S

Example: CALC:CHRD:POW:OFFS 50

Manual operation: See "Offset Begin / Offset End" on page 116

CALCulate<n>:CHRDetection:POWer:OFFSet:END <Time>

Defines the end of the measurement range for power results as an offset in seconds
from the chirp end. This command is only available if the reference is EDGE (see
CALCulate<n>:CHRDetection:POWer:REFerence on page 235).

Suffix:

<n> irrelevant

Parameters:

<Time> Default unit: S

Example: CALC:CHRD:POW:OFFS 50

Manual operation: See "Offset Begin / Offset End" on page 116

CALCulate<n>:CHRDetection:POWer:REFerence <Reference>
Defines the reference point for positioning the power measurement range.

Suffix:
<n> irrelevant
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Setting parameters:

<Reference> CENTer | EDGE
EDGE
The measurement range for power results is defined in refer-
ence to the chirp's rising or falling edge (see CAL.Culate<n>:
CHRDetection:POWer:0FFSet:BEGin on page 235 and
CALCulate<n>:CHRDetection:POWer:0FFSet :END
on page 235).

CENTer
The measurement range is defined in reference to the center of
the chirp.

Example: CALC:CHRD:POW:REF EDGE

Example: See Chapter 11.11.2, "Programming Example: Performing a

Chirp Detection Measurement", on page 383.

Manual operation: See "Reference" on page 115

CALCulate<n>:HOPDetection:FREQuency:LENGth <Percent>

Defines the length of the measurement range for frequency results in percent of the
hop's dwell time. This command is only available if the reference is CENT (see
CALCulate<n>:HOPDetection:FREQuency:REFerence on page 237).

Suffix:

<n> irrelevant

Parameters:

<Percent> percent of the hop dwell time
Range: 0 to 100
*RST: 100

Example: CALC:HOPD:FREQ:LENG 10

Manual operation: See "Length" on page 116

CALCulate<n>:HOPDetection:FREQuency:OFFSet:BEGin <time>

Defines the beginning of the measurement range for frequency results as an offset in
seconds from the hop start. This command is only available if the reference is EDGE
(see CALCulate<n>:HOPDetection:FREQuency:REFerence on page 237).

Suffix:

<n> irrelevant

Parameters:

<Time> Default unit: S

Example: CALC:HOPD:FREQ:OFFS:BEG 3e-6

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.
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Manual operation: See "Offset Begin / Offset End" on page 116

CALCulate<n>:HOPDetection:FREQuency:OFFSet:END <Time>

Defines the end of the measurement range for frequency results as an offset in sec-
onds from the hop end. This command is only available if the reference is EDGE (see
CALCulate<n>:HOPDetection:FREQuency:REFerence on page 237).

Suffix:

<n> irrelevant

Parameters:

<Time> Default unit: S

Example: CALC:HOPD:FREQ:OFFS:END 3e-6

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Offset Begin / Offset End" on page 116

CALCulate<n>:HOPDetection:FREQuency:REFerence <Reference>
Defines the reference point for positioning the frequency measurement range.

Suffix:
<n> irrelevant

Setting parameters:
<Reference> CENTer | EDGE

EDGE

The measurement range is defined in reference to the hop' ris-
ing or falling edge (see CALCulate<n>:HOPDetection:
FREQuency:0OFFSet:BEGin on page 236 and
CALCulate<n>:HOPDetection:FREQuency:0FFSet :END
on page 237).

CENTer
The measurement range is defined in reference to the center of
the hop.

Example: CALC:HOPD:FREQ:REF CENTer

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Reference" on page 115

CALCulate<n>:HOPDetection:POWer:LENGth <Percent>

Defines the length of the measurement range in percent of the dwell time. This com-
mand is only available if the reference is CENT (see CALCulate<n>:
HOPDetection:POWer:REFerence on page 238).
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Suffix:

<n> irrelevant

Parameters:

<Percent>

Example: CALC:HOPD:POW:LENG 2e-4

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Length" on page 116

CALCulate<n>:HOPDetection:POWer:OFFSet:BEGin <Time>

Defines the beginning of the measurement range as an offset in seconds from the hop
start. This command is only available if the reference is EDGE (see CALCulate<n>:
HOPDetection:POWer:REFerence on page 238).

Suffix:

<n> irrelevant

Parameters:

<Time> Default unit: S

Example: CALC:HOPD:POW:OFFS 50

Manual operation: See "Offset Begin / Offset End" on page 116

CALCulate<n>:HOPDetection:POWer:OFFSet:END <time>

Defines the end of the measurement range as an offset in seconds from the hop end.
This command is only available if the reference is EDGE (see CALCulate<n>:
HOPDetection:POWer:REFerence on page 238).

Suffix:

<n> irrelevant

Parameters:

<Time> Default unit: S

Example: CALC:HOPD:POW:0OFFS 50

Manual operation: See "Offset Begin / Offset End" on page 116

CALCulate<n>:HOPDetection:POWer:REFerence <Reference>
Defines the reference point for positioning the frequency/power measurement range.

Suffix:
<n> irrelevant
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Setting parameters:
<Reference>

Example:

Example:

Manual operation:

Configuring Transient Analysis

CENTer | EDGE

EDGE

The measurement range is defined in reference to the hop' ris-
ing or falling edge (see CALCulate<n>:HOPDetection:
POWer:OFFSet :BEGin on page 238 and CALCulate<n>:
HOPDetection:POWer:0FFSet :END on page 238).

CENTer
The measurement range is defined in reference to the center of
the hop.

CALC:HOPD:POW:REF EDGE

See Chapter 11.11.3, "Programming Example: Performing a
Hop Detection Measurement", on page 385.

See "Reference" on page 115

Configuring Demodulation

SENSe:DEMOA:FMVFETYPE... .. e e 239

SENSe:DEMod:FMVF:TYPE <Filter>

Activates or deactivates additional filters applied after demodulation to filter out unwan-
ted signals, or correct pre-emphasized input signals.

Parameters:
<Filter>

Example:

Manual operation:

NONE | LPO1 | LP1 | LP5 | LP10 | LP25

NONE

No video filter applied

LPO1

Low pass filter 0.1 % bandwidth
LP1

Low pass filter1 % bandwidth
LP5

Low pass filter 5 % bandwidth
LP10

Low pass filter 10 % bandwidth
LP25

Low pass filter 25 % bandwidth

SENS:DEM:FMVF:TYPE LPO1

See "FM Video Bandwidth" on page 113
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Selecting the Analysis Region

The analysis region determines which data is displayed on the screen (see also Chap-
ter 4.5, "Analysis Region", on page 23).

CALCulate<n>:AR:FREQUEeNCY:BANDWIAth. ........eeiiiiiiiiiiieeeie e 240
CALCulate<n>:AR:FREQUENCY:DELTA......cciiiiiiiiiiiieieieitiiiie e e e e e e e e e e e e e ereeeeeeeeeees 240
CALCulate<n>:AR:FREQUENCY:PERCENL.....ccettitiiiuunniiaaaa e e e e e e e e e e e e e e e e eeeeeeeeeeeenenees 241
CALCulate<n>:AR:FREQUENCY:PERCENt:STATE ...euuuuutuaaaaaaae e e e e e e eeee e e e e e eeeeeeeeeenenenaaeas 241
CALCuUlate<n>:AR:TIME:LENGN. ...c.uiiii et eeas 241
CALCuUlate<n>:AR:TIME:PERCEN. ....ccccteeieiiieiieeee e e iesseteniereeeee e e e s e s ssssnnsnneeeeeeeeaaaeessnsnnnns 242
CALCuUlate<n>:AR:TIME:PERCENtSTAT . ..eiiiiitiiieeeeeiieee e e etite e e e et e e e s sntee e e e e sneee e e e enees 242
CALCUIate<n>:ARITIME:STARL. cciit ittt e e ree e e e e e e e e e e 242

CALCulate<n>:AR:FREQuency:BANDwidth <Frequency>

This command defines the analysis region's bandwidth.

Suffix:

<n> irrelevant

Parameters:

<Frequency> Default unit: HZ

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Analysis Bandwidth" on page 110

CALCulate<n>:AR:FREQuency:DELTa <Frequency>

Defines the center of the frequency span for the analysis region. It is defined as an off-
set from the center frequency.

Suffix:

<n> irrelevant

Parameters:

<Frequency> Default unit: HZ

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Delta Frequency" on page 111
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CALCulate<n>:AR:FREQuency:PERCent <BWPercent>

For CALCulate<n>:AR:FREQuency:PERCent:STATe TRUE, the width of the fre-
quency span for the analysis region is defined as a percentage of the full capture buf-
fer. It is centered around the point defined by CAT.Culate<n>:AR:FREQuency:
DELTa on page 240.

Suffix:

<n> irrelevant

Parameters:

<BWPercent> percentage of the full analysis bandwidth

Manual operation: See "Linked analysis bandwidth" on page 111

CALCulate<n>:AR:FREQuency:PERCent:STATe <State>

If activated, the width of the frequency span for the analysis region is defined as a per-
centage of the full capture buffer (using CATL.Culate<n>:AR:FREQuency:PERCent
on page 241).

Suffix:

<n> irrelevant
Parameters:

<State> ON | OFF

*RST: OFF

Manual operation: See "Linked analysis bandwidth" on page 111

CALCulate<n>:AR:TIME:LENGth <Length>

Defines the length of the time gate, that is, the duration (or height) of the analysis

region.

Suffix:

<n> irrelevant

Parameters:

<Length> Default unit: S

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Time Gate Length" on page 111
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CALCulate<n>:AR:TIME:PERCent <TimePercent>

For CALCulate<n>:AR:TIME:PERCent: STATe TRUE,the length of the time gate,
that is, the duration (or height) of the analysis region, is defined as a percentage of the
full measurement time. The time gate start is the start of the capture buffer plus an off-
set defined by CALCulate<n>:AR:TIME:STARE on page 242.

Suffix:

<n> irrelevant

Parameters:

<TimePercent> percentage of the full measurement time

Manual operation: See "Linked analysis time span" on page 111

CALCulate<n>:AR:TIME:PERCent:STATe <State>

If activated, the length of the time gate, that is, the duration (or height) of the analysis
region, is defined as a percentage of the full measurement time (using
CALCulate<n>:AR:TIME:PERCent on page 242).

Suffix:

<n> irrelevant
Parameters:

<ON|OFF>

<State> ON | OFF

*RST: OFF

Manual operation: See "Linked analysis time span" on page 111

CALCulate<n>:AR:TIME:STARt <StartTime>

Defines the starting point of the time span for the analysis region. The starting point is
defined as a time offset from the capture start time.

Suffix:

<n> irrelevant

Parameters:

<StartTime> Default unit: S

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Time Gate Start" on page 111
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11.5

Capturing Data and Performing Sweeps

Adjusting Settings Automatically
The following remote commands are required to adjust settings automatically in a
remote environment.

[SENSE:JADJUSELEVEL. 1uuuuuuieieiieieeeieeeee ettt e e st e s e e e e e aeaaaeseeeeeeeeesesesssrasannnnnns 243

[SENSe:]JADJust:LEVel

This command initiates a single (internal) measurement that evaluates and sets the
ideal reference level for the current input data and measurement settings. This ensures
that the settings of the RF attenuation and the reference level are optimally adjusted to
the signal level without overloading the R&S FSW or limiting the dynamic range by an
S/N ratio that is too small.

Example: ADJ:LEV
Usage: Event

Manual operation: See "Setting the Reference Level Automatically (Auto Level)"
on page 119

Capturing Data and Performing Sweeps

When you activate a Real-Time Spectrum measurement channel, a measurement is
started immediately with the default settings. However, you can start and stop new
measurements at any time.

Capturing data in MSRA/MSRT mode

In MSRA/MSRT mode, 1/Q data from the input signal is captured and stored by the
MSRA/MSRT Master.

For details on the MSRA operating mode see the R&S FSW MSRA User Manual. For
details on the MSRT operating mode see the R&S FSW Real-Time Spectrum Applica-
tion and MSRT Operating Mode User Manual.

Useful commands for configuring and performing sweeps described elsewhere:
® [SENSe:]MTIMe on page 221

® [SENSe:]SWEep:COUNt on page 304

® [SENSe:]SWEep:COUNt:CURRent? on page 304

® [SENSe:]MEASure:POINts on page 303

Remote commands exclusive to configuring and performing sweeps:

ABORI. ..ot i ii it e e e e e e e e e e e e e et e ettt e e——————— b ———————————aeeeeeaeaetetererrrrrrrrrr——————_ 244
INITIQtE N> CONMEEAS. .. . eeeeeetieeeeeeeteteeeeeeeetaee e e e et eeta e eeeeeeaaaaaeaesersaaneseesessannseeseeerannnss 245
INITIatE<N>ICONTINUOUS. ... eeeteeeet e eeieeeeeee e et e e et e e et e e e eeaeeeeaeesetaeesanneeesnnaeeetaaaeennnnns 245
INITiate<N>[:IMMEIALE]....ceuuueeeeee et e e et e et e e e e e et e e e e e e et s e e e eentnaeeeeeernsaaeaeeens 246
LN = GRS B ot LY o 246
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INITiate<n>:SEQUEeNCEr:REFRESH[IALL].....ccciiiuieieeeeiiies e e ceeree e e e e e e e e e 246
INITiate<n>:SEQUENCErABORI.........ceee e et e s 247
INITiate<n>:SEQUENCErIMMEIALE. ........ceeeeeeeeii ettt e e eeeaa s 247
INITiate<n>:SEQUENCEIMODE..........cccuuuuriiiiiiiiiieieieieeeeeeeeeeeeeeeeeeeeeeeeeeretarar— e aeas 247
INITIATEISYNC ... e ee ettt e et e s e e e e e e eaeaeee e e e e eeereeesaba b e b s bs e e esesesanaaaaeses 248
N I 1S =L@ TR T=Y oo Y 249
ABORt

This command aborts the measurement in the current measurement channel and
resets the trigger system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *0pC? or *WAT command after ABOR and
before the next command.

For details see the "Remote Basics" chapter in the R&S FSW User Manual.

To abort a sequence of measurements by the Sequencer, use the INITiate<n>:
SEQuencer : ABORt command.

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 FSW is blocked for further commands. In this case, you must inter-
rupt 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 FSW 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 ()
® GPIB: ibclr ()
® RSIB: RSDLLibclr ()

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

SCPI confirmed
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INITiate<n>:CONMeas

This command restarts a (single) measurement that has been stopped (using ABOR<t)
or finished in single measurement mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.

As opposed to INTTiate<n>[:IMMediate], this command does not reset traces in
maxhold, minhold or average mode. Therefore it can be used to continue measure-
ments using maxhold or averaging functions.

Suffix:
<n> irrelevant
Usage: Event

Manual operation: See "Continue Single Sweep" on page 118

INITiate<n>:CONTinuous <State>

This command controls the measurement mode for an individual measurement chan-
nel.

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.

If the measurement mode is changed for a measurement channel while the Sequencer
is active (see ITNITiate<n>:SEQuencer:IMMediate on page 247) the mode is
only considered the next time the measurement in that channel is activated by the

Sequencer.
Suffix:
<n> irrelevant
Parameters:
<State> ON|OFF |01
ON |1
Continuous measurement
OFF |0
Single measurement
*RST: 1
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 117



Capturing Data and Performing Sweeps

INITiate<n>[:IMMediate]
This command starts a (single) new measurement.
You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User

Manual.

Suffix:

<n> irrelevant
Usage: Event

Manual operation: See "Single Sweep/ RUN SINGLE" on page 117

INITiate<n>:REFResh

This function is only available if the Sequencer is deactivated (SYSTem: SEQuencer
SYST:SEQ:OFF) and only for slave applications in MSRA/MSRT mode, not the MSRA/
MSRT Master.

The data in the capture buffer is re-evaluated by the currently active slave application
only. The results for any other slave applications remain unchanged.

Suffix:
<n> irrelevant

Example: SYST:SEQ:OFF
Deactivates the scheduler
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAT
Starts a new data measurement and waits for the end of the

sweep.
INST:SEL 'IQ ANALYZER'

Selects the IQ Analyzer channel.
INIT:REFR

Refreshes the display for the 1/Q Analyzer channel.
Usage: Event

Manual operation: See "Refresh ( MSRA/MSRT only)" on page 118

INITiate<n>:SEQuencer:REFResh[:ALL]

This function is only available if the Sequencer is deactivated (SYSTem: SEQuencer
SYST:SEQ:OFF) and only in MSRA/MSRT mode.

The data in the capture buffer is re-evaluated by all active MSRA/MSRT slave applica-
tions.

Suffix:
<n> irrelevant
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Example: SYST:SEQ:OFF
Deactivates the scheduler
INIT:CONT OFF

Switches to single sweep mode.

INIT; *WAT

Starts a new data measurement and waits for the end of the
sweep.

INIT:SEQ:REFR

Refreshes the display for all channels.

Usage: Event

INITiate<n>:SEQuencer:ABORt

This command stops the currently active sequence of measurements. The Sequencer
itself is not deactivated, so you can start a new sequence immediately using
INITiate<n>:SEQuencer:IMMediate on page 247.

To deactivate the Sequencer use SYSTem: SEQuencer on page 249.

Suffix:
<n> irrelevant
Usage: Event

INITiate<n>:SEQuencer:IMMediate
This command starts a new sequence of measurements by the Sequencer.

Its effect is similar to the INTTiate<n>[:IMMediate] command used for a single
measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 249).

Suffix:
<n> irrelevant

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement will be
performed once.
INIT:SEQ:IMM

Starts the sequential measurements.

Usage: Event

INITiate<n>:SEQuencer:MODE <Mode>

This command selects the way the R&S FSW application performs measurements
sequentially.
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Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 249).

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSW User Manual.

Note: In order to synchronize to the end of a sequential measurement using *OPC,
*OPC? or *WAI you must use SINGle Sequence mode.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User

Manual.

Suffix:

<n> irrelevant

Parameters:

<Mode> SINGle
Each measurement is performed once (regardless of the chan-
nel's sweep mode), considering each channels' sweep count,
until all measurements in all active channels have been per-
formed.
CONTinuous
The measurements in each active channel are performed one
after the other, repeatedly (regardless of the channel's sweep
mode), in the same order, until the Sequencer is stopped.
CDEFined
First, a single sequence is performed. Then, only those channels
in continuous sweep mode (INIT:CONT ON) are repeated.
*RST: CONTinuous

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement will be
performed once.
INIT:SEQ:IMM
Starts the sequential measurements.

INITiate:SYNC

This remote control command requests the R&S FSW Transient Analysis application
option to wait until any auto-refresh operation is finished. However, it does not initiate a
refresh itself.

An auto-refresh is performed automatically after a configuration parameter is changed
that requires the results (and displays) to be re-calculated. Note that hardware
changes require a new sweep to be performed, not just an auto-refresh.

This command can be issued at any time but makes sense only in single sweep mode.
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Usage:
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INIT:IMM; *WAT

R&S FSW Transient Analysis application performs a sweep and
program is synchronized (waits) on completion of the sweep.
CALC:AR:FREQ:BAND 10 MHZ

R&S FSW Transient Analysis application starts re-calculating
results with a new analysis region bandwidth, but program does
not wait until completion of the new calculation, it continues
immediately

INIT:SYNC

The program now waits until any pending auto-refresh calcula-
tions are finished before continuing.

Event

SYSTem:SEQuencer <State>

This command turns the Sequencer on and off. The Sequencer must be active before
any other Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error will

occur.

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSW User Manual.

Parameters:
<State>

Example:

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 not available.

*RST: 0

SYST:SEQ ON

Activates the Sequencer.

INIT:SEQ:MODE SING

Sets single Sequencer mode so each active measurement will
be performed once.

INIT:SEQ:IMM

Starts the sequential measurements.

SYST:SEQ OFF

11.6 Analyzing Transient Effects

The following commands are required to analyze transient effects in a measured sig-

nal.
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o Configuring the Result DiSplay..........ceeeiiiiiiriiiiiee e 250
o Defining the Evaluation Basis..........ccuuuiiiiiiiiiiiii e 257
o Configuring the ReSUlt RANGE......ccoiiiiiiiiiii e 258
o  Selecting the HOP/CNIIP....oii ittt e e e e e e e e e e e e e ssnnnes 261
e Table Configuration........ciiiiici i e e e e e e e 262
e Configuring Parameter Distribution Displays.........cccccoecvieeeiiiiiieee i 275
e Configuring Parameter TreNdS.......c.uueiiiiciiieeeeciiiie e seeeee et e e e e e ssnreeee e ennes 282
e Configuring the Y-Axis Scaling and UNits..........occeeiiiiiiiiiiii e 297
®  CONfIQUIING TFACES. ... uueiiiei ittt ettt e e e e eb e e e s s rabeeee e e aanee 300
o  Configuring SPECIIOGIramMS.......uuiiiiiiiiiieee ettt e s saeeeeeeeas 304
I O70) g o 18] ] o @7 ] [o] g1V F= T o 3 PRSP 309
e Working with Markers REMOLEIY........ueueiiiiiiiiiiiieee e 311
o  Z00ming iNtO the DiSPIay.......cuuiiiiiiiiiiiiieeee e 333

Configuring the Result Display

The commands required to configure the screen display in a remote environment are
described here.

o  General Window COmMMEANGS........o.uuuiiiiiieie e e et e e e e e s e e e e eebe e e e aesaens 250
e Working with Windows in the Display...........cooiiiiiiiii e 251

General Window Commands

The following commands are required to configure general window layout, independent
of the application.

DISPIAY:FORMAL.......ccieiiiieeeeeeieieiii e rrrese s e s e e e e e eaeaeeeeeeeeeeeeeaeestatnsnnaaaseseeeesaaaaaaeeeeenenes 250
DISPIay[:WINDOWSNS]:SIZE......uuiiiieeietes e eeteeiteee e e e sttt s e e e e eaeaae s e e e eeeaa e e eeeeeana s eeeeensnnanes 251
DISPIAY[:WINDOWSNST:SELECL. .. eeeeeeeeeeseeeeeeeeeeeseeeeeeneseseseeseseeeseseseseenseseeeeneseeeenneeens 251

DISPlay:FORMat <Format>

This command 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
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DISPlay[:WINDow<n>]:SIZE <Size>

This command 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 L.AYout:SPLitter on page 255).

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

DISPlay[:WINDow<n>]:SELect
This command sets the focus on the selected result display window.

This window is then the active window.

Suffix:
<n> Window
Example: DISP:WINDI1:SEL
Sets the window 1 active.
Usage: Setting only

11.6.1.2 Working with Windows in the Display

The following commands are required to change the evaluation type and rearrange the
screen layout for a measurement channel as you do using the SmartGrid in manual
operation. Since the available evaluation types depend on the selected application,
some parameters for the following commands also depend on the selected measure-
ment channel.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel (see TNSTrument [ : SELect] on page 186).

LAY OUL ADDIWINDOW] 2. ettt ee ettt ettt e e e et e et et e e e e e ee e e e e e e e e e e e e enneeenaen 252
LAY OUE: CATAIOGEWINDOW]2. ... eeee e eeseseeseseeseseesessesesseseeseseeseseessesneseeseseeeans 253
LAY QUL IDENTTY[:WINDOW] 2. eeeeeeeeeeeeeeeeeeeeeeete et e e e e e e e e e eeaeaeaeeeeeeeeesessssasnsanannnnnnnns 254
LAYOUt:REMOVE[IWINDOW]......ceeeeieieieiieeeeeeresstrasasan e ieseeeeeesesaeesssesesereeeesssrssssrasnnnnnnnnnsns 254
LAYOUE:REPLACE[:WINDOW]. .. ceeeiettieeeeieetttaeeeeeettaeeeeeessstansesseessnnasaesessannseseesessnnnsenseees 254
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LAY OULWINDOWSNS ADD 2. .. ceee et et e e e e e e e e e e e e e e e e e e a e e e e e e e eneeanaens 256
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LAYout:WINDOWSN>IDENLfY 2. ..ceeeeeeieieieiiieeeee e e e e e e e e e e e e ee e e e e e e e e 256
LAYOUL:WINDOWSNZREMOVE. ...ccuiieiiiiiieiiee et e et e et e et e et e et e e e e e s eean s s s e esasebnsenns 257
LAY OULWINDOWSNZ REPLACE. ....uiieiiiieeee ettt e et e e e e et e et s e s e s et s e e s eaaseens 257

LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>
This command adds a window to the display in the active measurement channel.

This command 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.

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.

<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? 'l1',LEFT,MTAB
Result:
\} 2 \}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

Manual operation: See "RF Spectrum” on page 60
See "Spectrogram" on page 61
See "RF Power Time Domain" on page 62
See "FM Time Domain" on page 63
See "Frequency Deviation Time Domain" on page 63
See "PM Time Domain" on page 64
See "PM Time Domain (Wrapped)" on page 64
See "Phase Deviation Time Domain" on page 65
See "Chirp Rate Time Domain" on page 65
See "Hop/Chirp Results Table" on page 66
See "Hop/Chirp Statistics Table" on page 66
See "Parameter Distribution" on page 67
See "Parameter Trend" on page 67
See "Marker Table" on page 68
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For a detailed example see Chapter 11.11, "Programming Examples", on page 381.

Table 11-4: <WindowType> parameter values for Transient Analysis application

Parameter value Window type

SGR Spectrogram

RFPTime RF Power Time Domain
FMTime FM Time Domain

FDEViation Frequency Deviation Time Domain
PDEViation Phase Deviation Time Domain
PDIStribution Parameter Distribution

PMTime PM Time Domain

PMWRapped PM Time Domain (Wrapped)
PTRend Parameter Trend

RFSPectrum RF Spectrum

CRTime Chirp Rate Time Domain®)
MTABIe Marker table

RTABle Results table”

STABIle Statistics table”

") requires additional option R&S FSW-K60C/-K60H

LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows in the active mea-
surement channel from top left to bottom right. The result is a comma-separated list of
values for each window, with the syntax:

<WindowName_1>,<WindowIndex_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.

<Windowlndex> numeric value
Index of the window.

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



Analyzing Transient Effects

LAYout:IDENtify[:WINDow]? <WindowName>

This command queries the index of a particular display window in the active measure-
ment channel.

Note: to query the name of a particular window, use the T.AYout : WINDow<n>:
IDENtify? query.

Query parameters:

<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAY:WIND:IDEN? '2'
Queries the index of the result display named '2".
Response:
2

Usage: Query only

LAYout:REMove[:WINDow] <WindowName>

This command removes a window from the display in the active measurement channel.

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: Event

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram" to "Result Sum-
mary") of an already existing window in the active measurement channel while keeping
its position, index and window name.

To add a new window, use the LAYout : ADD [ : WINDow] ? command.

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
measurement channel, use the LAYout :CATalog [ :WINDow] ?
query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[:WINDow] ? on page 252 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.
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LAYout:SPLitter <Index1>,<Index2>,<Position>

This command changes the position of a splitter and thus controls the size of the win-
dows on each side of the splitter.

Compared to the DISPlay [ :WINDow<n>] : STZE on page 251 command, the
LAYout:SPLitter changes the size of all windows to either side of the splitter per-
manently, it does not just maximize a single window temporarily.

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 will not work,
but does not return an error.

y=100 %x=100, y=100

1 Frequency Seeen

1.01 GHz
=102.12 dBm

i

1 10 Lt 1000 pis 7 A
& T i Marker Pesk LB
I I L] SHTH
Frame & 0

x=0, y=0 ¥=100

Figure 11-1: SmartGrid coordinates for remote control of the splitters

Parameters:

<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.

<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 11-1.)
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 fig-
ure above, to the left.

User Manual 1175.6478.02 — 08 255
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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

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

This command adds a measurement window to the display. Note that with this com-
mand, the suffix <n> determines the existing window next to which the new window is
added, as opposed to 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.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

Suffix:

<n> Window

Parameters:

<Direction> LEFT | RIGHt | ABOVe | BELow
<WindowType> Type of measurement window you want to add.

See LAYout:ADD[ :WINDow] ? on page 252 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.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
\} 2 \}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

This command queries the name of a particular display window (indicated by the <n>
suffix) in the active measurement channel.

Note: to query the index of a particular window, use the L.AYout : IDENtify|:
WINDow] ? command.

Suffix:
<n> Window
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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

This command removes the window specified by the suffix <n> from the display in the
active measurement 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>

This command changes the window type of an existing window (specified by the suffix
<n>) in the active measurement channel.

The result of this command is identical to the LAYout :REPLace [ : WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Suffix:

<n> Window

Parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[ :WINDow] ? on page 252 for a list of availa-
ble window types.

Example: LAY :WIND2:REPL MTAB

Replaces the result display in window 2 with a marker table.

11.6.2 Defining the Evaluation Basis
Depending on the measurement task, not all of the measured data in the capture buffer

may be of interest. In some cases it may be useful to restrict analysis to a specific
user-definable region, or to a selected individual chirp rate or hop.
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Which measurement basis is available for which result display is indicated in Table 5-1.

These commands are only available if the additional options R&S FSW-K60C/-K60H
are installed.

DISPIay:[WINDOWSNZEVAL...uuiiieiiiiieieeeeeeiiee e e e s eeties e e e e ee et s s e e seetaeeseeeeesaneeeseesnnaaaaaees 258

DISPlay:[WINDow<n>:]EVAL <Eval>
Determines the evaluation basis for the specified result display.
Which evaluation basis is available for which result display is indicated in Table 5-1.

Suffix:
<n> Window

Parameters:
<Eval> FULL | REGion | SIGNal

FULL
the full capture buffer

REGion
the selected analysis region (see Chapter 11.4.11, "Selecting
the Analysis Region", on page 240)

SIGNal

an individual selected hop / chirp (see CAL.Culate<n>:
HOPDetection:SELected on page 261/ CALCulate<n>:
CHRDetection:SELected on page 261)

*RST: depends on result display

Example: DISP:WINDI1:EVAL SIGN

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a
Hop Detection Measurement", on page 385.

Manual operation: See "Full Capture / Region Analysis / Hop / Chirp" on page 130

Configuring the Result Range
The result range determines which data is displayed on the screen (see also "Mea-
surement range vs result range" on page 45).

These settings are only available if the additional options R&S FSW-K60C/-K60H are
installed.

CALCulate<n>:RESUIALIGNMENT........iieieeeei et e e e e e e e e e eean 259
CALCUlate<n>:RESUIELENGIN.........c.oiiiiiiiiieretiii e ee e e e e e e e e e e e e e e e e eeeeeeeeeeeeerebaasaaanaaaaas 259
CALCUIAte<N> RESUIOFF SO, uutuuuutiieieiieieieeeeeeeeeieieeeeeeeeereresbab e seseeeeeaeaaeaseseereeeees 260
CALCulate<n>:RESUIt:RANGEAUTO ... .cciiiriiieeeeeieetiieieeeeeetiaeeeeeeeetaeeeeserateseeeseesnnaaaas 260
CALCulate<n>:RESUIIREFEIENCE. .......ccieueieiii et e et e e e e eea 260
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CALCulate<n>:RESult:ALIGnment <Reference>

Defines the alignment of the result range in relation to the selected reference point
(see CALCulate<n>:RESult:REFerence on page 260).

Suffix:
<n> irrelevant

Setting parameters:
<Reference> LEFT | CENTer | RIGHt

LEFT
The result range starts at the hop/chirp center or selected edge.

CENTer
The result range is centered around the hop/chirp center or
selected edge.

RIGHt
The result range ends at the hop/chirp center or selected edge.
*RST: CENTer

Example: CALC:RES:ALIG LEFT

Example: See Chapter 11.11.2, "Programming Example: Performing a

Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a
Hop Detection Measurement", on page 385.

Manual operation: See "Alignment" on page 122

CALCulate<n>:RESult:LENGth <Time>
This command defines the length or duration of the result range.

Note this command is only available for manual range scaling (see CALCulate<n>:
RESult:RANGe:AUTO on page 260).

Suffix:

<n> irrelevant

Parameters:

<Time> Default unit: S

Example: CALC:RES:LENG lus

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Length" on page 122
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CALCulate<n>:RESult:OFFSet <Time>

The offset in seconds from the hop/chirp edge or center at which the result range refer-
ence point occurs.

Suffix:

<n> irrelevant

Parameters:

<Time> Default unit: S

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Offset”" on page 122

CALCulate<n>:RESult:RANGe:AUTO <ON|OFF>

Defines whether the result range length is determined automatically according to the
width of the selected hop/chirp.

Suffix:

<n> irrelevant

Parameters:

<State> ON | OFF
*RST: ON

Example: CALC:RES:RANG:AUTO ON

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Automatic Range Scaling" on page 122

CALCulate<n>:RESult:REFerence <Reference>
Defines the reference point for positioning the result range.

Suffix:
<n> irrelevant
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Setting parameters:
<Reference> RISE | CENTer | FALL

RISE
The result range is defined in reference to the rising edge.

CENTer

The result range is defined in reference to the center of the hop/
chirp top.

FALL

The result range is defined in reference to the falling edge.

*RST: CENTer

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a
Hop Detection Measurement", on page 385.

Manual operation: See "Result Range Reference Point" on page 122

Selecting the Hop/Chirp

The selected hop/chirp determines which results are calculated and displayed.

These commands are only available if the additional options R&S FSW-K60C/-K60H
are installed.

CALCulate<n>:CHRDetectioN:SELECIEA. .......ccvuuieiiieieeiieieeieereee e e e e e e e e e eaaaaes 261
CALCulate<n>:HOPDeteCtioN:SELECIEA. .......ccvuueeiieeieeree e et e e e e e e e s e e aaaaas 261

CALCulate<n>:CHRDetection:SELected <ChirpNo>
Defines the individual chirp for which results are calculated and displayed.

Suffix:
<n> irrelevant

Parameters for setting and query:

<ChirpNo>
Example: CALC:CHRD:SEL 3
Example: See Chapter 11.11.2, "Programming Example: Performing a

Chirp Detection Measurement", on page 383.

Manual operation: See "Select Hop / Select Chirp" on page 130

CALCulate<n>:HOPDetection:SELected <HopNo>
Defines the individual hop for which results are calculated and displayed.

Suffix:
<n> irrelevant
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Parameters for setting and query:

<HopNo>
Example: CALC:HOPD:SEL 3
Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Select Hop / Select Chirp" on page 130

Table Configuration
The following commands define which statistical and characteristic values are deter-
mined for measured hops/chirps.

These commands are only available if the additional options R&S FSW-K60C/-K60H
are installed.

L I O o1 o I =TT U L S 262
@ HOP RESUILS...ceiiiit e e e e e e e e e e e e e e e e e e e e e e ee s aaaaaas 268

Chirp Results

CALCulate<n>:CHRDetection: TABLE:COLUMN......cccuuuiieeieeiiiieeeereeiieseeeeeeenaeseeeeeenaaeaaeees 262
CALCulate<n>:CHRDetection:TABLe:FREQuency:ALL[:STATE].....ceeeeiieeeeeieieeeeeeeeeeeieienenee 265
CALCulate<n>:CHRDetection: TABLe:FREQUeNcY:AVGFM.........cooviieiiiiiiiiieieiieeeee 265
CALCulate<n>:CHRDetection: TABLe:FREQUENCY:CHERION...........ccceeeeeeieiieeeeeeeeeesveriaeens 265
CALCulate<n>:CHRDetection:TABLe:FREQuency:FREQUENCY.........ccuvveerermrernnnniiianneeeeenns 265
CALCulate<n>:CHRDetection: TABLe:FREQUENCY:MAXFM...ceuuturmrmiiiiaaeie e e e e eeeeeeereeees 265
CALCulate<n>:CHRDetection:TABLe:FREQUeNCY:RMSFM........cceeeiiiiiiiiiiiiiiiiieeeiiiiiieeees 265
CALCulate<n>:CHRDetection: TABLE:PHASE:ALL:STATE] uuuuiiieieeeeiieieereeiieieeeeeeanieeeeaeens 265
CALCulate<n>:CHRDetection:TABLE:PHASE:AVGPM.....ccciiieiieiieieeeeetiee e ee et eeeeenans 266
CALCulate<n>:CHRDetection: TABLe:PHASE:MAXPM.......cuiiiiiiiiiiiii e eeeeiiee e e e e et e e eeeens 266
CALCulate<n>:CHRDetection: TABLE:PHASE:RMSPM........c.cccuviiiiiiireeeeeeeieceiiineeeeeeaaeeeeens 266
CALCulate<n>:CHRDetection: TABLe:POWer:ALL[:STATE].cccceeeeeeeeeeeieeeeeeeeeeeeeerernvevns 266
CALCulate<n>:CHRDetection:TABLe:POWErAVEPOWET...........cccevveeerreinininnnineanaaaaeeeeeens 267
CALCulate<n>:CHRDetection:TABLE:POWEr: MAXPOWEN.......cccccieeurruieieeieriiniieseereennesenaeens 267
CALCulate<n>:CHRDetection:TABLe:POWEer:MINPOWET..........cciereeieinrieieeeeeiicieeeeeeeeinens 267
CALCulate<n>:CHRDetection: TABLe:POWer:PWRRIPPIE........uuuuuuaaaaaaeeeeeeeeeeeeeeeeeeeeeeeees 267
CALCulate<n>:CHRDetection: TABLE:STATEINDEX.....ceeeieeiuiieeeeeriiiieeeeeeeennieeeeeeeennneeaeenns 267
CALCulate<n>:CHRDetection:TABLe:TIMIiNG:ALL[:STATE]..uuuuuuuuuiaieeeieieeeeeeeeeeeeeeeeeeeeeeeeens 267
CALCulate<n>:CHRDetection: TABLE: TIMING:BEGIN.......cccccuuriiiirieeeeeeeeiecciinrineeeee e e e e e e e 268
CALCulate<n>:CHRDetection:TABLe:TIMING:LENGN.......ccuvuruiuriiiiiiiiieie e e eeeeeeeeeeeeeeeeeeens 268
CALCulate<n>:CHRDetection:TABLE:TIMING:RATE.......ciiiiiiieieeeeee e 268

CALCulate<n>:CHRDetection:TABLe:COLumn <State>, <Headers>...
This command enables or disables columns in all chirp results and statistics tables.

Note that only the enabled columns are returned for the CALCulate<n>:
CHRDetection:TABLe:RESults? query.
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Suffix:
<n> irrelevant

Parameters:

<State> ON | OFF
Enables or disables all subsequently listed headers
ON
Provides results for the defined <Headers> only

OFF
Provides results for all table parameters except the specified
<Headers>.

*RST: ON
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<Headers> ALL | STATe | BEGin | LENGth | RATE | CHERror |
FREQuency | MAXFm | RMSFm | AVGFm | MINPower |
MAXPower | AVGPower | PWRRipple | AVPHmM | MXPHm |
RMSPm

All listed parameters are displayed or hidden in the table results
(depending on the <state> parameter).

ALL

See Chapter 5.2, "Chirp Parameters", on page 52.
STATe

Chirp state

BEGin

Chirp Begin

LENGth

Chirp length

RATe

Chirp rate

CHERror

Chirp state deviation
FREQuency

Average frequency
MAXFm

Maximum Frequency Deviation
RMSFm

RMS Frequency Deviation
AVGFm

Average Frequency Deviation
AVGPower

Average power
MINPower

Minimum power
MAXPower

Maximum power
PWRRipple

Power ripple

AVPHmM

Average phase deviation
MXPHmM

Maximum phase deviation

RMSPm
RMS phase deviation

Example: CALC:CHRD:TABL:COL ON, CHRNo, STATe
Provides results for the chirp number and chirp state only.

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.
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CALCulate<n>:CHRDetection:TABLe:FREQuency:ALL[:STATe] <State>|,
<Scaling>]

If enabled, all frequency parameters are included in the result tables (see "Frequency
parameters" on page 55).

Note that only the enabled columns are returned for the CALCulate<n>:
CHRDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Setting parameters:
<Scaling> GHZ | MHZ | KHZ | HZ

Defines the scaling for the frequency parameters
Usage: Setting only

Manual operation: See "Frequency parameters" on page 55

CALCulate<n>:CHRDetection:TABLe:FREQuency:AVGFm <State>[, <Scaling>]

CALCulate<n>:CHRDetection:TABLe:FREQuency:CHERror <State>[, <Scaling>]

CALCulate<n>:CHRDetection:TABLe:FREQuency:FREQuency <State>[,
<Scaling>]

CALCulate<n>:CHRDetection:TABLe:FREQuency:MAXFm <State>[, <Scaling>]

CALCulate<n>:CHRDetection:TABLe:FREQuency:RMSFm <State>[, <Scaling>]

If enabled, the specified frequency parameter is included in the result tables (see "Fre-
quency parameters" on page 55).

Note that only the enabled columns are returned for the CATL.Culate<n>:
CHRDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Setting parameters:
<Scaling> GHZ | MHZ | KHZ | HZ

Defines the scaling for the frequency parameters

Manual operation: See "Frequency Deviation (RMS)" on page 56

CALCulate<n>:CHRDetection:TABLe:PHASe:ALL[:STATe] <State>[, <Scaling>]

If enabled, all phase deviation parameters are included in the result tables (see "Phase
parameters" on page 56).
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Note that only the enabled columns are returned for the CALCulate<n>:
CHRDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Setting parameters:
<Scaling> DEG | RAD

Defines the scaling for the phase parameters
Usage: Setting only

Manual operation: See "Phase parameters" on page 56

CALCulate<n>:CHRDetection:TABLe:PHASe:AVGPm <Visability>[, <Scaling>]
CALCulate<n>:CHRDetection:TABLe:PHASe:MAXPm <Visability>[, <Scaling>]
CALCulate<n>:CHRDetection:TABLe:PHASe:RMSPm <State>[, <Scaling>]

If enabled, the specified phase deviation parameter is included in the result tables (see
"Phase parameters" on page 56).

Note that only the enabled columns are returned for the CALCulate<n>:
CHRDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Setting parameters:
<Scaling> DEG | RAD

Defines the scaling for the phase parameters

Manual operation: See "Phase Deviation (RMS)" on page 57

CALCulate<n>:CHRDetection:TABLe:POWer:ALL[:STATe] <State>

If enabled, all power parameters are included in the result tables (see "Power parame-
ters" on page 58).

Note that only the enabled columns are returned for the CALCulate<n>:
CHRDetection:TABLe:RESults? query.

Scaling is always in dB and need not be specified.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON
Usage: Setting only
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Manual operation: See "Power parameters" on page 58

CALCulate<n>:CHRDetection:TABLe:POWer:AVEPower <State>
CALCulate<n>:CHRDetection:TABLe:POWer:MAXPower <State>
CALCulate<n>:CHRDetection:TABLe:POWer:MINPower <State>
CALCulate<n>:CHRDetection:TABLe:POWer:PWRRipple <State>

If enabled, the Ripple Power column is displayed in the result tables.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Manual operation: See "Power Ripple" on page 58

CALCulate<n>:CHRDetection:TABLe:STATe:INDex <State>
If enabled, the State Index column is displayed in the result tables.

Note that only the enabled columns are returned for the CALCulate<n>:
CHRDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Manual operation: See "State Index" on page 54

CALCulate<n>:CHRDetection:TABLe:TIMing:ALL[:STATe] <State>[, <Scaling>]

If enabled, all timing parameters are included in the result tables (see"Timing parame-
ters" on page 54 ).

Note that only the enabled columns are returned for the CALCulate<n>:
CHRDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Setting parameters:
<Scaling> S|MS|US|NS

Defines the scaling for the timing parameters
Usage: Setting only

Manual operation: See "Timing parameters" on page 54
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CALCulate<n>:CHRDetection:TABLe:TIMing:BEGin <State>[, <Scaling>]
CALCulate<n>:CHRDetection:TABLe:TIMing:LENGth <State>[, <Scaling>]
CALCulate<n>:CHRDetection:TABLe:TIMing:RATE <State>[, <Scaling>]

If enabled, the specified timing parameter is included in the result tables (see"Timing
parameters” on page 54 ).

Note that only the enabled columns are returned for the CATL.Culate<n>:
CHRDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Setting parameters:
<Scaling> GHZ_US | MHZ_US | KHZ_US | HZ_US

Defines the scaling for the timing parameters

Manual operation: See "Chirp Rate" on page 54

Hop Results

CALCulate<n>:HOPDetection: TABLE:COLUMN.......ccuuuiiieieeiiiiieeeererie e e e e eeeeae e e e eeenn e eeeens 268
CALCulate<n>:HOPDetection: TABLe:FREQuency:ALL[:STATE].....cceeeeeeeeeerereeeeeeeeeeeieienenee 271
CALCulate<n>:HOPDetection: TABLe:FREQUENCY:AVGFM.........ccceeveveiiiiiiieeeeeiievirenn, 271
CALCulate<n>:HOPDetection: TABLe:FREQUENCY:FMERION.........ccceveeeeeeieeeeeeeeeeeeenenieeeees 271
CALCulate<n>:HOPDetection: TABLe:FREQuency:FREQUENCY.........ccuvrrerermmmmmmniiaiaaaeaennnn 271
CALCulate<n>:HOPDetection: TABLe:FREQUENCY:MAXFM...ccuuuuturunuaiaaaae e e e eeeeaeeaeeeeeeeees 271
CALCulate<n>:HOPDetection: TABLe:FREQuency:RELFrequency..........ccceueueeeeeeennnnnnnnnnnnn 271
CALCulate<n>:HOPDetection:TABLe:FREQuUency:RMSFM.........ccoveiiiieiiiiiiiiieieeeeeiieees 271
CALCulate<n>:HOPDetection: TABLe:PHASE:ALL[:STATE]....ceeeeeeeeeeeieeeeeeeeeeeeeeeei e 272
CALCulate<n>:HOPDetection: TABLE:PHASE:AVGPM.......cuuiriiiiiieeeeeeiessccenieeneeeeaaeeeeenns 272
CALCulate<n>:HOPDetection: TABLE:PHASE:MAXPM......ccciiieeeeeeiiiciiirreeeeeeeeeeeeessesnnnnnns 272
CALCulate<n>:HOPDetection: TABLE:PHASE:RMSPM.......cccvviiimieiiiiiieieieeeeeeeeeeeeeeeeeeeenns 272
CALCulate<n>:HOPDetection:TABLE:POWer:ALL[:STATE] uuuueieeeeeeriieeeeeeerieeeeeeeernreaeeeeens 272
CALCulate<n>:HOPDetection: TABLe:POWEr:AVEPOWET..........cuueeiirieeiinieeeeeeeeieieeeeeeennanns 273
CALCulate<n>:HOPDetection:TABLEe:POWEer:MAXPOWET.........ccceeuuuieeeeeeeiiniieeeeeeennaeeeneenns 273
CALCulate<n>:HOPDetection: TABLE:POWEr:MINPOWET........cccuvvrrererereeeeeeeisecenieneeeeeaeaeens 273
CALCulate<n>:HOPDetection: TABLe:POWer:PWRRIPPIE. ......vurureuiiieieieieeieeeeeeeeeeeeeeeeeeenns 273
CALCulate<n>:HOPDetection: TABLE:STATE:ALL[:STATE]...ccevvriieeeieeiiieeeeeeeeeree e e 273
CALCulate<n>:HOPDetection: TABLE:STATEINDEX......cuvurrrurmruiiieieieeeeeeeaaaaeeeeeeeeeeeeesennens 273
CALCulate<n>:HOPDetection: TABLE:STATE:STAFIEQUENCY....uvurururueiiaiareeeeeeeaaaaaereeeeeenns 274
CALCulate<n>:HOPDetection:TABLe:TIMING:ALL[:STATE]..uuuuuuuuaaaaaeaeeeeeeeeeaeeeeeeeeeeeeeeees 274
CALCulate<n>:HOPDetection:TABLe:TIMING:BEGIN.......cceeeeiieeieieieeeeeieeeeeeieeae e 274
CALCulate<n>:HOPDetection: TABLE:TIMING:DWELL.........ccoovriiereeeieieiiiceeeeeeee e e e e 274
CALCulate<n>:HOPDetection:TABLe: TIMINg:SWITCHhING......ccvueiiiiiiiiiceieee e, 274

CALCulate<n>:HOPDetection:TABLe:COLumn <State>, <Headers>...

This command enables or disables columns in all hop results and statistics tables.
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Note that only the enabled columns are returned for the CALCulate<n>:
CHRDetection:TABLe:RESults? query.

Suffix:
<n> irrelevant

Parameters:

<State> ON | OFF
Enables or disables all subsequently listed headers
ON
Provides results for the defined <Headers> only

OFF
Provides results for all table parameters except the specified
<Headers>.

*RST: ON
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<Headers> ALL | STATe | BEGin | DWELI | SWITching | STAFrequency |
FREQuency | RELFrequency | FMERror | MAXFm | RMSFm |
AVGFm | MINPower | MAXPower | AVGPower | PWRRIipple |
AVPHmM | MXPHmM | RMSPm

All listed parameters are displayed or hidden in the table results
(depending on the <state> parameter).

ALL

See Chapter 5.1, "Hop Parameters", on page 46.
STATe

Hop state

BEGin

Hop Begin

DWELI

Hop dwell time

SWiTching

Switching time
STAFrequency

State frequency (nominal)
FREQuency

Average frequency
RELFrequency

Relative frequency (hop-to-hop)
FMERror

Hop state deviation

MAXFm

Maximum frequency deviation
RMSFm

RMS frequency deviation
AVGFm

Average frequency deviation
MINPower

Minimum power
MAXPower

Maximum power
AVGPower

Average power

PWRRipple

Power ripple

AVPHmM

Average phase deviation
MXPHm

Maximum phase deviation

RMSPm
RMS phase deviation
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Example: CALC:HOPD:TABL:COL ON, HOPNo, STATe
Provides results for the HOP number and HOP state only.

Example: See Chapter 11.11.3, "Programming Example: Performing a
Hop Detection Measurement", on page 385.

CALCulate<n>:HOPDetection:TABLe:FREQuency:ALL[:STATe] <State>|,
<Scaling>]

If enabled, all frequency parameters are included in the result tables (see "Frequency
parameters” on page 48).

Note that only the enabled columns are returned for the CATL.Culate<n>:
HOPDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Setting parameters:
<Scaling> GHZ | MHZ | KHZ | HZ

Defines the scaling for the frequency parameters

Usage: Setting only

CALCulate<n>:HOPDetection:TABLe:FREQuency:AVGFm <State>[, <Scaling>]

CALCulate<n>:HOPDetection:TABLe:FREQuency:FMERror <State>[, <Scaling>]

CALCulate<n>:HOPDetection:TABLe:FREQuency:FREQuency <State>|,
<Scaling>]

CALCulate<n>:HOPDetection:TABLe:FREQuency:MAXFm <State>[, <Scaling>]

CALCulate<n>:HOPDetection:TABLe:FREQuency:RELFrequency <State>[,
<Scaling>]

CALCulate<n>:HOPDetection:TABLe:FREQuency:RMSFm <State>[, <Scaling>]

If enabled, the specified frequency parameter is included in the result tables (see "Fre-
quency parameters" on page 48).

Note that only the enabled columns are returned for the CATL.Culate<n>:
HOPDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Setting parameters:
<Scaling> GHZ | MHZ | KHZ | HZ

Defines the scaling for the frequency parameters

Manual operation: See "Frequency Deviation (RMS)" on page 49
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CALCulate<n>:HOPDetection:TABLe:PHASe:ALL[:STATe] <State>[, <Scaling>]

If enabled, all phase deviation parameters are included in the result tables (see "Phase
parameters" on page 50).

Note that only the enabled columns are returned for the CALCulate<n>:
HOPDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Setting parameters:
<Scaling> DEG | RAD

Defines the scaling for the phase parameters
Usage: Setting only

Manual operation: See "Phase parameters" on page 50

CALCulate<n>:HOPDetection:TABLe:PHASe:AVGPm <Visability>[, <Scaling>]
CALCulate<n>:HOPDetection:TABLe:PHASe:MAXPm <Visability>[, <Scaling>]
CALCulate<n>:HOPDetection:TABLe:PHASe:RMSPm <State>[, <Scaling>]

If enabled, the specified phase deviation parameter is included in the result tables (see
"Phase parameters" on page 50).

Note that only the enabled columns are returned for the CALCulate<n>:
HOPDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Setting parameters:
<Scaling> DEG | RAD

Defines the scaling for the phase parameters

Manual operation: See "Phase Deviation (RMS)" on page 51

CALCulate<n>:HOPDetection:TABLe:POWer:ALL[:STATe] <State>

If enabled, all power parameters are included in the result tables (see "Power parame-
ters" on page 51).

Note that only the enabled columns are returned for the CALCulate<n>:
HOPDetection:TABLe:RESults? query.

(The suffix <n> is irrelevant.)



Analyzing Transient Effects

Parameters:
<State> *RST: ON
Usage: Setting only

Manual operation: See "Power parameters" on page 51

CALCulate<n>:HOPDetection:TABLe:POWer:AVEPower <State>
CALCulate<n>:HOPDetection: TABLe:POWer:MAXPower <State>
CALCulate<n>:HOPDetection: TABLe:POWer:MINPower <State>
CALCulate<n>:HOPDetection:TABLe:POWer:PWRRipple <State>

If enabled, the specified power parameter is displayed in the result tables.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Manual operation: See "Power Ripple" on page 52

CALCulate<n>:HOPDetection:TABLe:STATe:ALL[:STATe] <State>

If enabled, all state parameters are included in the result tables (see "State parame-
ters" on page 47).

Note that only the enabled columns are returned for the CATL.Culate<n>:
HOPDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON
Usage: Setting only

Manual operation: See "State parameters” on page 47
See "Frequency parameters" on page 48

CALCulate<n>:HOPDetection:TABLe:STATe:INDex <State>

If enabled, the State Index column is displayed in the result tables.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Manual operation: See "State Index" on page 47
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CALCulate<n>:HOPDetection:TABLe:STATe:STAFrequency <State>[, <Scaling>]

If enabled, the hop state frequency parameter is included in the result tables (see
"State parameters" on page 47).

Note that only the enabled columns are returned for the CALCulate<n>:
HOPDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Setting parameters:
<Scaling> GHZ | MHZ | KHZ | HZ

Defines the scaling for the frequency parameters

Manual operation: See "State Frequency (Nominal)" on page 48

CALCulate<n>:HOPDetection:TABLe:TIMing:ALL[:STATe] <State>[, <Scaling>]

If enabled, all timing parameters are included in the result tables (see "Timing parame-
ters" on page 47).

Note that only the enabled columns are returned for the CATL.Culate<n>:
HOPDetection:TABLe:RESults? query.

Suffix:

<n> irrelevant
Parameters:

<State> *RST: ON

Setting parameters:
<Scaling> S|MS|US|NS

Defines the scaling for the timing parameters
Usage: Setting only

Manual operation: See "Timing parameters" on page 47

CALCulate<n>:HOPDetection:TABLe:TIMing:BEGin <State>[, <Scaling>]
CALCulate<n>:HOPDetection:TABLe:TIMing:DWELI <State>[, <Scaling>]
CALCulate<n>:HOPDetection:TABLe:TIMing:SWITching <State>[, <Scaling>]

If enabled, the specified tTime parameter is included in the result tables (see "Timing
parameters" on page 47).

Note that only the enabled columns are returned for the CALCulate<n>:
HOPDetection:TABLe:RESults? query.

Suffix:
<n> irrelevant
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Analyzing Transient Effects

Parameters:
<State> *RST: ON

Setting parameters:
<Scaling> S|MS|US|NS

Defines the scaling for the timing parameters

Manual operation: See "Switching Time" on page 48

Configuring Parameter Distribution Displays

For details on the parameter distribution result displays see "Parameter Distribution”
on page 67.
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CALCulate<n>:DISTribution:CHIRp:FREQuency <XAxis>, <YAXxis>
Configures the Parameter Distribution result display for chirp frequency parameters.

Suffix:
<n> irrelevant

Parameters:
<XAxis> AVGFm | CHERror | FREQuency | MAXFm | RMSFm

CHERror

Chirp state deviation
FREQuency

Average frequency

MAXFm

Maximum Frequency Deviation
RMSFm

RMS Frequency Deviation

AVGFm
Average Frequency Deviation
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Setting parameters:
<YAxis> COUNt | OCCurrence

Parameter to be displayed on the y-axis.

COUNt
Number of chirps in which the parameter value occurred.

OCCurance
Percentage of all measured chirps in which the parameter value
occurred.

*RST: COUNt

CALCulate<n>:DISTribution:CHIRp:PHASe <XAxis>, <YAXxis>

Configures the x-axis and y-axis of the Parameter Distribution result display for chirp
phase parameters over time.

Suffix:

<n> irrelevant

Parameters:

<XAxis> AVPHmM | MXPHmM | RMSPm
AVPHmM
Average phase deviation
MXPHmM
Maximum phase deviation
RMSPm

RMS phase deviation

Setting parameters:

<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.
COUNt
Number of hops in which the parameter value occurred.
OCCurance
Percentage of all measured hops in which the parameter value
occurred.
*RST: COUNt
Usage: Setting only

CALCulate<n>:DISTribution:CHIRp:POWer <XAxis>, <YAXxis>
Configures the Parameter Distribution result display for chirp power parameters.

Suffix:
<n> irrelevant



Parameters:
<XAxis>

Setting parameters:
<YAxis>

Analyzing Transient Effects

AVGPower | MAXPower | MINPower | PWRRipple
AVGPower

Average power

MINPower

Minimum power

MAXPower

Maximum power

PWRRipple
Power ripple

COUNt | OCCurrence
Parameter to be displayed on the y-axis.

COUNt
Number of chirps in which the parameter value occurred.

OCCurance
Percentage of all measured chirps in which the parameter value
occurred.

*RST: COUNt

CALCulate<n>:DISTribution:CHIRp:STATe <XAxis>, <YAxis>

Configures the Parameter Distribution result display for chirp state parameters.

Suffix:
<n>

Parameters:
<XAxis>

Setting parameters:
<YAxis>

irrelevant

INDex
Chirp state index

COUNt | OCCurrence
Parameter to be displayed on the y-axis.

COUNt
Number of chirps in which the parameter value occurred.

OCCurance
Percentage of all measured chirps in which the parameter value
occurred.

*RST: COUNt

CALCulate<n>:DISTribution:CHIRp:TIMing <XAxis>, <YAxis>

Configures the Parameter Distribution result display for chirp timing parameters.

Suffix:
<n>

irrelevant
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Parameters:
<XAxis> BEGin | LENGth | RATE

Chirp parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 5.2, "Chirp Parame-
ters", on page 52.

BEGin
Chirp begin
LENGth
Chirp length
RATE

Chirp rate

Setting parameters:
<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.
COUNt
Number of chirps in which the parameter value occurred.

OCCurance
Percentage of all measured chirps in which the parameter value
occurred.

*RST: COUNt

CALCulate<n>:DISTribution:HOP:FREQuency <XAxis>, <YAxis>
Configures the Parameter Distribution result display for hop frequency parameters.

Suffix:
<n> irrelevant

Parameters:
<XAxis> AVGFm | FMERror | FREQuency | MAXFm | RMSFm |
RELFrequency

FREQuency

Average frequency
RELFrequency

Relative frequency (hop-to-hop)
FMERror

Hop state deviation

MAXFm

Maximum Frequency Deviation
RMSFm

RMS Frequency Deviation

AVGFm
Average Frequency Deviation
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Setting parameters:
<YAxis> COUNt | OCCurrence

Parameter to be displayed on the y-axis.

COUNt
Number of hops in which the parameter value occurred.

OCCurance
Percentage of all measured hops in which the parameter value
occurred.

*RST: COUNt

CALCulate<n>:DISTribution:HOP:PHASe <XAxis>, <YAXxis>

Configures the x-axis and y-axis of the Parameter Distribution result display for hop
phase parameters over time.

Suffix:

<n> irrelevant

Parameters:

<XAxis> AVPHmM | MXPHmM | RMSPm
AVPHmM
Average phase deviation
MXPHmM
Maximum phase deviation
RMSPm

RMS phase deviation

Setting parameters:

<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.
COUNt
Number of hops in which the parameter value occurred.
OCCurance
Percentage of all measured hops in which the parameter value
occurred.
*RST: COUNt
Usage: Setting only

CALCulate<n>:DISTribution:HOP:POWer <XAxis>, <YAxis>
Configures the Parameter Distribution result display for hop power parameters.

Suffix:
<n> irrelevant
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Parameters:
<XAxis> AVGPower | MAXPower | MINPower | PWRRipple
MINPower
Minimum power
MAXPower
Maximum power
AVGPower
Average power

PWRRipple
Power ripple
Setting parameters:
<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.

COUNt
Number of hops in which the parameter value occurred.

OCCurance
Percentage of all measured hops in which the parameter value
occurred.

*RST: COUNt

CALCulate<n>:DISTribution:HOP:STATe <XAxis>, <YAxis>

Configures the Parameter Distribution result display for hop state parameters.

Suffix:

<n> irrelevant

Parameters:

<XAxis> INDex | STAFrequency

INDex
Hop state index

STAFrequency
State frequency (nominal)

Setting parameters:
<YAxis> COUNt | OCCurrence

Parameter to be displayed on the y-axis.

COUNt
Number of hops in which the parameter value occurred.

OCCurance
Percentage of all measured hops in which the parameter value
occurred.

*RST: COUNt
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CALCulate<n>:DISTribution:HOP:TIMing <XAxis>, <YAxis>

Configures the Parameter Distribution result display for hop timing parameters.

Suffix:

<n> irrelevant

Parameters:

<XAxis> BEGin | DWELI | SWITching

Hop parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 5.1, "Hop Parameters”,
on page 46Chapter 5.2, "Chirp Parameters”, on page 52.

BEGin
Hop begin time
DWELI
Hop dwell time
SWiITching
Hop switching time
Setting parameters:
<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.

COUNt
Number of hops in which the parameter value occurred.

OCCurance
Percentage of all measured hops in which the parameter value
occurred.

*RST: COUNt

Example: CALC:DIST:HOP:TIM SWIT,COUN

CALCulate<n>:DISTribution:NBINs <#bins>

This command sets the number of bins used to calculate the histrogram.

Suffix:

<n> irrelevant
Parameters:

<#bins> Range: 1 to 1000

Manual operation: See "Histogram Bins" on page 126

CALCulate<n>:DISTribution:X?
Queries the x-axis values of the specified Parameter Distribution display.

Suffix:
<n> irrelevant
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Return values:

<XAxis> The number of values is defined by CATL.Culate<n>:
DISTribution:NBINs. The used unit depends on the selected
parameter.

Example: CALC:DIST:X?

Usage: Query only

Manual operation: See "Parameter Distribution" on page 67
See "X-Axis" on page 125

CALCulate<n>:DISTribution:Y?
Queries the y-axis values of the specified Parameter Distribution display.

Suffix:
<n> irrelevant

Return values:

<YAxis> The number of values is defined by CAT.Culate<n>:
DISTribution:NBINs. The used unit depends on the selected
parameter.

Usage: Query only

Manual operation: See "Parameter Distribution” on page 67
See "Y-Axis" on page 126

Configuring Parameter Trends

For details on the parameter trend result displays see "Parameter Trend" on page 67.
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CALCulate<n>:TRENd:SWAP:XY

Swaps the x and y axis parameters of the Parameter Trend result display.

Suffix:
<n> irrelevant
Usage: Event

Manual operation: See "Swap X and Y Axis" on page 127
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CALCulate<n>:TRENd:X?
Queries the x-axis of the Parameter Trend result display.

Suffix:
<n> irrelevant

Return values:
<XAxis>

Usage: Query only

Manual operation: See "Parameter Trend" on page 67
See "X-Axis" on page 126

CALCulate<n>:TRENd:Y?
Queries the y-axis of the Parameter Trend result display.

Suffix:
<n> irrelevant

Return values:
<YAxis>

Usage: Query only

Manual operation: See "Parameter Trend" on page 67
See "Y-Axis" on page 127

Chirp Parameter Trends

CALCulate<n>TRENd:CHIRP:FREQUENCY.......ccevvrrrrrruriririiiiiaieeeeeeeeeeeeeeeeseeeeeeeeeeessssnnane 283
CALCulate<n>TRENd:CHIRP:FREQUENCY:X....uuuuruuuuuiaieieeeeseeeeaeaeeeeieeeeeeeeeeenensnnnnnnnnnnnnns 284
CALCulate<n>TRENd:CHIRP:FREQUENCY:Y ....uututiiiiaaaiee e e e e e e e e e e e eeeeeeeeeceeeeeaeee e 284
CALCulate<n>TREN:CHIRP:IPHASE.......cctuieiiieeeicee ettt e e e e e e eeaae e eeeeees 285
CALCulate<n>TREN:CHIRP:IPHASE: X .. uuiiiiieiietieieeieeiteie s e e et e e s e eatae e e e e eeane s e e e eeennnn 285
CALCulate<n>:TRENd:CHIRP:PHASE:Y ...ttt 286
CALCulate<n>:TRENA:CHIRP:POWET..... ittt e e e e e e e 286
CALCulate<n>:TREN:CHIRDIPOWETX.......ccvutrrrruriruiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeesessssssnnennnnnn 287
CALCulate<n>:TREN:CHIRDIPOWET:Y ......cevvrerrrrururiiiiieieieieeeeeeeeeeeeeeseseeeeeeesessssssnrennnnnn 287
CALCUIate<n> TREN:CHIRP: ST AT . cettuieeeeieeteeeeeeeeetiie e e ee et e e e e eeetaaeeeeeeestaaeeeeeesnaanns 288
CALCulate<n>TREN:CHIRP:STATE X .. iiiieeiiuieieeeeeiiieieeeeeeiniie s e e s seaie s e e s eeeaann e e e eseeran s 288
CALCUlate<n>TREN:CHIRPISTATEY ...uuiiaieie e eeeeee e e e e e ettt e e e e e aaaaeaas 288
CALCulate<n>:TRENA:CHIRP:TIMING. .. cuuitietiei ettt ettt e e e e e e eeaae 288
CALCulate<n>:TRENJ:CHIRP:TIMING: X« ttuiiiieiieteeeeieeee et et e et e e e e eee e e e ea s eaae 289
CALCulate<n>TREN:CHIRP:TIMING:Y ...coetieiiirrrrriiriiiiiieieieieseeeeeeeeeseseeeeeeesssssssrnnnnnnnnnnns 289

CALCulate<n>:TRENd:CHIRp:FREQuency <YAxis>, <XAxis>

Configures the x-axis and y-axis of the Parameter Trend result display for chirp trends
over time.



Suffix:
<n>

Setting parameters:
<YAxis>

<XAxis>

Usage:

Analyzing Transient Effects

irrelevant

AVGFm | CHERror | FREQuency | MAXFm | RMSFm
CHERror

Chirp state deviation

FREQuency

Average frequency

MAXFm

Maximum Frequency Deviation

RMSFm

RMS Frequency Deviation

AVGFm
Average Frequency Deviation

BEGin

BEGin
Chirp Begin

Setting only

CALCulate<n>:TRENd:CHIRp:FREQuency:X <XAxis>

Configures the x-axis of the Parameter Trend result display for chirp frequency param-

eters.

Suffix:
<n>

Setting parameters:
<XAxis>

Usage:

irrelevant

AVGFm | CHERror | FREQuency | MAXFm | RMSFm

CHERror
Chirp state deviation

FREQuency

Average frequency

MAXFm

Maximum Frequency Deviation
RMSFm

RMS Frequency Deviation

AVGFm
Average Frequency Deviation

Setting only

CALCulate<n>:TRENd:CHIRp:FREQuency:Y <YAxis>

Configures the y-axis of the Parameter Trend result display for chirp frequency param-

eters.



Suffix:
<n>

Setting parameters:
<YAxis>

Usage:

Analyzing Transient Effects

irrelevant

AVGFm | CHERror | FREQuency | MAXFm | RMSFm
CHERror

Chirp state deviation

FREQuency

Average frequency

MAXFm

Maximum Frequency Deviation

RMSFm

RMS Frequency Deviation

AVGFm
Average Frequency Deviation

Setting only

CALCulate<n>:TRENd:CHIRp:PHASe <YAxis>, <XAxis>

Configures the x-axis and y-axis of the Parameter Trend result display for chirp phase

parameters over time.

Suffix:
<n>

Setting parameters:
<YAxis>

<XAxis>

Usage:

irrelevant

AVPHmM | MXPHmM | RMSPm

AVPHmM

Average phase deviation
MXPHmM

Maximum phase deviation

RMSPm
RMS phase deviation

BEGin

BEGin
Chirp begin

Setting only

CALCulate<n>:TRENd:CHIRp:PHASe:X <XAxis>

Configures the x-axis of the Parameter Trend result display for chirp phase parame-

ters.

Suffix:
<n>

irrelevant
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Setting parameters:
<XAxis> AVPHmM | MXPHmM | RMSPm

AVPHmM

Average phase deviation
MXPHm

Maximum phase deviation

RMSPm
RMS phase deviation

Usage: Setting only

CALCulate<n>:TRENd:CHIRp:PHASe:Y <YAxis>

Configures the y-axis of the Parameter Trend result display for chirp phase parame-
ters.

Suffix:
<n> irrelevant

Setting parameters:
<YAxis> AVPHmM | MXPHmM | RMSPm

AVPHmM

Average phase deviation
MXPHm

Maximum phase deviation

RMSPm
RMS phase deviation

Usage: Setting only

CALCulate<n>:TRENd:CHIRp:POWer <YAxis>, <XAxis>

Configures the x-axis and y-axis of the Parameter Trend result display for chirp trends
over time.

Suffix:
<n> irrelevant

Setting parameters:
<YAxis> AVGPower | MAXPower | MINPower | PWRRipple

AVGPower
Average power
MINPower
Minimum power
MAXPower
Maximum power

PWRRipple
Power ripple
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<XAxis> BEGin
BEGin
Chirp Begin

Usage: Setting only

CALCulate<n>:TRENd:CHIRp:POWer:X <XAxis>

Configures the x-axis of the Parameter Trend result display for chirp power parame-
ters.

Suffix:
<n> irrelevant

Setting parameters:
<XAxis> AVGPower | MAXPower | MINPower | PWRRipple
AVGPower
Average power
MINPower
Minimum power
MAXPower
Maximum power

PWRRipple
Power ripple

Usage: Setting only

CALCulate<n>:TRENd:CHIRp:POWer:Y <YAxis>

Configures the y-axis of the Parameter Trend result display for chirp power parame-
ters.

Suffix:
<n> irrelevant

Setting parameters:

<YAxis> AVGPower | MAXPower | MINPower | PWRRipple
AVGPower
Average power

MINPower
Minimum power

MAXPower
Maximum power

PWRRipple
Power ripple

Usage: Setting only
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CALCulate<n>:TRENd:CHIRp:STATe <YAxis>, <XAxis>

Configures the x-axis and y-axis of the Parameter Trend result display for chirp trends
over time.

Suffix:
<n> irrelevant

Setting parameters:

<YAxis> INDex

Chirp state index
<XAxis> BEGin

BEGin

Chirp Begin
Usage: Setting only

CALCulate<n>:TRENd:CHIRp:STATe:X <XAxis>
Configures the y-axis of the Parameter Trend result display for chirp state parameters.

Suffix:
<n> irrelevant

Setting parameters:
<XAxis> INDex

Chirp state index
Usage: Setting only

CALCulate<n>:TRENd:CHIRp:STATe:Y <YAxis>
Configures the y-axis of the Parameter Trend result display for chirp state parameters.

Suffix:
<n> irrelevant

Setting parameters:
<YAxis> INDex

Chirp state index
Usage: Setting only

CALCulate<n>:TRENd:CHIRp:TIMing <YAxis>, <XAxis>

Configures the x-axis and y-axis of the Parameter Trend result display for chirp trends
over time.

Suffix:
<n> irrelevant
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Setting parameters:
<YAxis> BEGin | LENGth | RATE

BEGin
Chirp Begin
LENGth
Chirp length
RATe
Chirp rate
<XAxis> BEGin
BEGin
Chirp Begin
Example: CALC2:TREN:CHIR:TIM NUMB, LENG

Usage: Setting only

CALCulate<n>:TRENd:CHIRp:TIMing:X <XAxis>

Configures the x-axis of the Parameter Trend result display for chirp timing parame-
ters.

Suffix:
<n> irrelevant

Setting parameters:
<XAxis> BEGin | LENGth | RATE
BEGin
Chirp Begin
LENGth
Chirp length
RATe
Chirp rate

Usage: Setting only

CALCulate<n>:TRENd:CHIRp:TIMing:Y <YAxis>

Configures the y-axis of the Parameter Trend result display for chirp timing parame-
ters.

Suffix:
<n> irrelevant
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Setting parameters:
<YAxis> BEGin | LENGth | RATE

BEGin
Chirp Begin
LENGth
Chirp length
RATe
Chirp rate
Example: CALC2:TREN:CHIR:TIM:Y BEGin

Usage: Setting only

Hop Parameter Trends

CALCulate<n>TRENd:HOP:FREQUENCY.......cceeeurrrrrrrnrnnnaaaaaiaiesesesaaaaaeeseeeeeeeenennnnsnnnnnnnnns 290
CALCulate<n>TRENd:HOP:FREQUENCY:X.....ccettiiiiuuierreeteeeiae e e e e eeiieeteeee e e e e e e e e e s sanneeee 291
CALCulate<n>TRENd:HOP:FREQUENCY:Y ...cctttttririmrununaaaaeae e e e e e e eeeeaaeaeeeeeeeeeeeeesensnnnnnnas 292
CALCulate<n>:TRENd:HOP:PHASE. .....ccouuiiiie et 292
CALCulate<n>TRENd:HOP:PHASE: X ...ccuiii et e e e e e e 293
CALCulate<n>TRENA:HOP:PHASE:Y ...ceiiiiiiiee ettt e e e e e e e e e e 293
CALCuUlate<n>:TRENG:HOP:POWET.....ccuiiiiieiieiiiit ittt ettt e s et e e s e e ae e e e eanas 293
CALCulate<n>:TRENA:HOP:POWET:X........ccevrrrrrrrrirniiiieieieseseeeeeaeseseseeeeeeeessssrsrnnnnnnnnnns 294
CALCulate<n>TREN:HOP:POWET:Y ......cuuueiieeiiitiieeeeeeettieeeeeeettieeeeeseetaaaeeeesessanaaaeeeees 294
CALCUIate<n> TRENG:HOP: STATE. ...ccieieeteeeeeeeetee et e et eetee e e e e e eeaa e e e e e et e e e eeseasaaaeeeeesrans 295
CALCulate<n>TRENA:HOP:STATEIX .cuuiiiiie e e et e e et e et e et e e eee e e e et e eeeaaanas 295
CALCUlate<n>TRENA:HOP:STATE:Y .ttt e e e e e e e e e enns 296
CALCulate<n>TRENA:HOP:TIMING. ...ttt et ee e e s e e e e ea e ee e aennas 296
CALCulate<n>TREN:HOP:TIMING:X.......cceiteiiieiieeeereitiiicieeeaeeeseeeeeeeeeeeseeeeeeeeesesesssrannnns 296
CALCulate<n>TREN:HOP:TIMING:Y ......cceiiiiiiieieeererettiiesseeseseseseeeeeeeseseseseeeeesesssrsrannnns 297

CALCulate<n>:TRENd:HOP:FREQuency <YAxis>, <XAxis>

Configures the x-axis and y-axis of the Parameter Trend result display for hop trends
over time.

Suffix:
<n> irrelevant



Setting parameters:
<YAxis>

<XAxis>

Usage:

Analyzing Transient Effects

AVGFm | FMERror | FREQuency | MAXFm | RMSFm |
RELFrequency

FREQuency

Average frequency
RELFrequency

Relative frequency (hop-to-hop)
FMERror

Hop state deviation

MAXFm

Maximum Frequency Deviation
RMSFm

RMS Frequency Deviation

AVGFm
Average Frequency Deviation

BEGin

BEGin
Hop Begin

Setting only

CALCulate<n>:TRENd:HOP:FREQuency:X <XAxis>

Configures the x-axis of the Parameter Trend result display for hop frequency parame-

ters.

Suffix:
<n>

Setting parameters:
<XAxis>

Usage:

irrelevant

AVGFm | FMERror | FREQuency | MAXFm | RMSFm |
RELFrequency

FREQuency

Average frequency
RELFrequency

Relative frequency (hop-to-hop)
FMERror

Hop state deviation

MAXFm

Maximum Frequency Deviation
RMSFm

RMS Frequency Deviation

AVGFm
Average Frequency Deviation

Setting only
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CALCulate<n>:TRENd:HOP:FREQuency:Y <YAxis>

Configures the y-axis of the Parameter Trend result display for hop frequency parame-

ters.

Suffix:
<n>

Setting parameters:
<YAxis>

Usage:

irrelevant

AVGFm | FMERror | FREQuency | MAXFm | RMSFm |
RELFrequency

FREQuency

Average frequency
RELFrequency

Relative frequency (hop-to-hop)
FMERror

Hop state deviation

MAXFm

Maximum Frequency Deviation
RMSFm

RMS Frequency Deviation

AVGFm
Average Frequency Deviation

Setting only

CALCulate<n>:TRENd:HOP:PHASe <YAxis>, <XAxis>

Configures the x-axis and y-axis of the Parameter Trend result display for hop phase

parameters over time.

Suffix:
<n>

Setting parameters:
<YAxis>

<XAxis>

Usage:

irrelevant

AVPHmM | MXPHmM | RMSPm

AVPHmM
Average phase deviation

MXPHm
Maximum phase deviation

RMSPm

RMS phase deviation
BEGin

BEGin

Chirp begin

Setting only
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CALCulate<n>:TRENd:HOP:PHASe:X <XAxis>
Configures the x-axis of the Parameter Trend result display for hop phase parameters.

Suffix:
<n> irrelevant

Setting parameters:
<XAxis> AVPHm | MXPHmM | RMSPm

AVPHmM
Average phase deviation

MXPHm

Maximum phase deviation
RMSPm

RMS phase deviation

Usage: Setting only

CALCulate<n>:TRENd:HOP:PHASe:Y <YAxis>
Configures the y-axis of the Parameter Trend result display for hop phase parameters.

Suffix:
<n> irrelevant

Setting parameters:
<YAxis> AVPHmM | MXPHmM | RMSPm

AVPHmM
Average phase deviation

MXPHm
Maximum phase deviation

RMSPm
RMS phase deviation

Usage: Setting only

CALCulate<n>:TRENd:HOP:POWer <YAxis>, <XAxis>

Configures the x-axis and y-axis of the Parameter Trend result display for hop trends
over time.

Suffix:
<n> irrelevant
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Setting parameters:
<YAxis> AVGPower | MAXPower | MINPower | PWRRipple

MINPower
Minimum power

MAXPower
Maximum power

AVGPower
Average power

PWRRipple

Power ripple
<XAxis> BEGin

BEGin

Hop Begin

Usage: Setting only

CALCulate<n>:TRENd:HOP:POWer:X <XAxis>
Configures the x-axis of the Parameter Trend result display for hop power parameters.

Suffix:
<n> irrelevant

Setting parameters:
<XAxis> AVGPower | MAXPower | MINPower | PWRRipple

MINPower
Minimum power

MAXPower
Maximum power

AVGPower
Average power

PWRRipple
Power ripple

Usage: Setting only

CALCulate<n>:TRENd:HOP:POWer:Y <YAxis>
Configures the y-axis of the Parameter Trend result display for hop power parameters.

Suffix:
<n> irrelevant



Setting parameters:
<YAxis>

Usage:

Analyzing Transient Effects

AVGPower | MAXPower | MINPower | PWRRipple
MINPower

Minimum power

MAXPower

Maximum power

AVGPower

Average power

PWRRipple
Power ripple

Setting only

CALCulate<n>:TRENd:HOP:STATe <YAxis>, <XAxis>

Configures the x-axis and y-axis of the Parameter Trend result display for hop trends

over time.

Suffix:
<n>

Setting parameters:
<YAxis>

<XAxis>

Usage:

irrelevant

INDex | STAFrequency

INDex
Hop index

STAFrequency

State frequency (nominal)
BEGin

BEGin

Hop Begin

Setting only

CALCulate<n>:TRENd:HOP:STATe:X <XAxis>

Configures the x-axis of the Parameter Trend result display for hop state parameters.

Suffix:
<n>

Setting parameters:
<XAxis>

Usage:

irrelevant

INDex | STAFrequency

INDex
Hop index

STAFrequency
State frequency (nominal)

Setting only



Analyzing Transient Effects

CALCulate<n>:TRENd:HOP:STATe:Y <YAxis>
Configures the y-axis of the Parameter Trend result display for hop state parameters.

Suffix:
<n> irrelevant

Setting parameters:
<YAxis> INDex | STAFrequency

INDex

Hop index
STAFrequency

State frequency (nominal)

Usage: Setting only

CALCulate<n>:TRENd:HOP:TIMing <YAxis>, <XAxis>

Configures the x-axis and y-axis of the Parameter Trend result display for hop trends
over time.

Suffix:
<n> irrelevant

Setting parameters:
<YAxis> BEGin | DWELI | SWITching
BEGin
Hop Begin
DWELI
Hop dwell time

SWIiTching
Switching time

<XAxis> BEGin

BEGin
Hop Begin

Usage: Setting only

CALCulate<n>:TRENd:HOP:TIMing:X <XAxis>
Configures the x-axis of the Parameter Trend result display for hop timing parameters.

Suffix:
<n> irrelevant
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Setting parameters:
<XAxis> BEGin | DWELI | SWITching

BEGin

Hop Begin
DWELI

Hop dwell time
SWIiTching
Switching time

Usage: Setting only

CALCulate<n>:TRENd:HOP:TIMing:Y <YAxis>
Configures the y-axis of the Parameter Trend result display for hop timing parameters.

Suffix:
<n> irrelevant

Setting parameters:
<YAxis> BEGin | DWELI | SWITching
BEGin
Hop Begin
DWELI
Hop dwell time

SWITching
Switching time

Usage: Setting only

Configuring the Y-Axis Scaling and Units

The scaling for the vertical axis is highly configurable, using either absolute or relative
values. These commands are described here.

Useful commands for configuring scaling described elsewhere:
® DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel on page 210

Remote commands exclusive to scaling the y-axis

CALCUIAtESNZIUNIT:ANGLE. ...ttt eeietiee e e ettt e e e e et e e e sttt e e e e e e eaaae s e e e eeetaaeeeeeeensaneaaeens 298
DISPIay[:WINDOWSN>]:TRACESE Y [:SCALE]......eeeeeeeeeeeeeerereeeeseseeseeeseseeseseseeseseseseeseseees 298
DISPlay[:WINDow<n>]:-TRACE<t>:Y[:SCALELAUTO. ....oecvereeeeeeeeseereeeeereeeeeeseseeseeseenesenenes 298
DISPlay[:WINDow<n>]:-TRACE<t>:Y[:SCALE]:MAXIMUM. .....cvvrreeerereeeeeeerreseseseeseeeseenenen. 298
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE[:MINIMUM.....ccccererereereeeeeeeieiiieeeeeeeeerereareranaens 299
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:PDIVIiSiON.........cceeeeeeereeeeeeeeeeeieenecee e 299
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:RPOSIION........ciiiieriiiiieiieieeiiiie e eeeeeiiee s eeeeens 300
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALE[:RVALUE.....ceetteteteteaaaaaea e e e e e e e e e e e e e eeeeeeeees 300
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CALCulate<n>:UNIT:ANGLe <Unit>
This command selects the global unit for phase results.

Suffix:
<n> irrelevant

Setting parameters:
<Unit> DEG | RAD

*RST: RAD

Manual operation: See "Phase Unit" on page 129

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] <Range>

This command defines the display range of the y-axis (for all traces).

Suffix:

<n> Window

<t> irrelevant

Example: DISP:TRAC:Y 110dB
Usage: SCPI confirmed

Manual operation: See "Range" on page 129

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:AUTO <State>

If enabled, the Y-axis is scaled automatically according to the current measurement.

Suffix:
<n> Window
<t> irrelevant

Parameters for setting and query:
<State> OFF
Switch the function off

ON
Switch the function on

*RST: ON

Manual operation: See "Automatic Grid Scaling" on page 128
See "Auto Scale Once" on page 128

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MAXimum <Value>

This command defines the maximum value of the y-axis for all traces in the selected
result display.

Suffix:
<n> Window



<t>

Parameters:
<Value>

Example:

Manual operation:

Analyzing Transient Effects

irrelevant

<numeric value>
*RST: depends on the result display
The unit and range depend on the result display.

DISP:TRAC:Y:MIN -60

DISP:TRAC:Y:MAX 0

Defines the y-axis with a minimum value of -60 and maximum
value of 0.

See "Absolute Scaling (Min/Max Values)" on page 128

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MINimum <Value>

This command defines the minimum value of the y-axis for all traces in the selected

result display.

Suffix:
<n>

<t>

Parameters:
<Value>

Example:

Manual operation:

Window

irrelevant

<numeric value>

*RST: depends on the result display

The unit and range depend on the result display.
DISP:TRAC:Y:MIN -60

DISP:TRAC:Y:MAX 0

Defines the y-axis with a minimum value of -60 and maximum
value of 0.

See "Absolute Scaling (Min/Max Values)" on page 128

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:PDIVision <Value>

This remote command determines the grid spacing on the Y-axis for all diagrams,

where possible.

Suffix:
<n>

<t>

Parameters:
<Value>

Example:

Window

irrelevant

numeric value WITHOUT UNIT (unit according to the result dis-
play)
Defines the range per division (total range = 10*<Value>)

*RST: depends on the result display

DISP:TRAC:Y:PDIV 10
Sets the grid spacing to 10 units (e.g. dB) per division
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Manual operation: See "Per Division" on page 128

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RPOSition <Position>

This command defines the vertical position of the reference level on the display grid
(for all traces).

The R&S FSW adjusts the scaling of the y-axis accordingly.

Suffix:

<n> Window

<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
Example: DISP:TRAC:Y:RPOS 50PCT
Usage: SCPI confirmed

Manual operation: See "Ref Position" on page 128
See "Ref Level Position" on page 129

DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALe]:RVALue <Value>

This command defines the reference value assigned to the reference position in the
specified window. Separate reference values are maintained for the various displays.

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Value> numeric value WITHOUT UNIT

Default unit: dBm

Manual operation: See "Ref Value" on page 129

11.6.9 Configuring Traces

The trace settings determine how the measured data is analyzed and displayed in the
window. Depending on the result display, between 1 and 6 traces may be displayed.

DISPlay[:WINDow<n>]:TRACE<t>:MODE.............ccetrtieereriiirininirere e e s e e e e e aaaeaaeaeeeeereneens 301
DISPlay[:WINDow<n>]:TRACe<t>:MODE:HCONHNUOUS........ceerrrueiererreinneeeeeeeniiieeeeeeennaans 302
DISPIay[:WINDOWSN>]:TRACESIS S TATEL .eeveeeeceeereereeeeeseeseeeeeseeseseseeseseseseeseseseensesenes 302
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON]........uuuuuaaaaaaae e e e e e eeeeee e 302
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON]:AUTO.....cceviriiiiiiriiieieieieeeeeeeeeeeeeeeeeeeeens 303
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[SENSE:IMEASUIEIPOINES. c.cetttiiteteteaaaa e e e e e e e e e e e e e e e e et e et eeeeaeeesesbab s e e e e e e e e aaaaaaaaeaaaas 303
[SENSE: ST ATISHC TYPE. ... ettt et e e et e et e e e e e e e e e e aennas 303
[SENSE:ISWEEP:COUNTL. .. ccuieeieii ettt e et e e e e et e e e e e e e e e e e e e et s eeaeaaneennaeeneen 304
[SENSE:]SWEEP:COUNECURRENE?. ...uuiiieieieieieeeeeeeieeeeeeeeeeeeetaatebeaeaeseseeeeeaeaaaeeeseeeeens 304

DISPlay[:WINDow<n>]:TRACe<t>:MODE <Mode>

This command selects the trace mode.

Suffix:

<n> Window

<t> Trace

Parameters:

<Mode> WRITe
Overwrite mode: the trace is overwritten by each sweep. This is
the default setting.
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 FSW saves the sweep result in the trace mem-
ory only if the new value is greater than the previous one.
MINHold
The minimum value is determined from several measurements
and displayed. The R&S FSW 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 "Mode" on page 131
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DISPlay[:WINDow<n>]:TRACe<t>:MODE:HCONtinuous <State>

This command 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
<t> Trace
Parameters:
<State> ON
The automatic reset is off.
OFF
The automatic reset is on.
*RST: OFF
Example: DISP:WIND:TRAC3:MODE:HCON ON

Switches off the reset function.

Manual operation: See "Hold" on page 132

DISPlay[:WINDow<n>]:TRACe<t>[:STATe] <State>
This command turns a trace on and off.

The measurement continues in the background.

Suffix:

<n> Window

<t> Trace

Example: DISP:TRAC3 ON
Usage: SCPI confirmed

Manual operation: See "Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6"
on page 131
See "Trace 1/Trace 2/Trace 3/Trace 4 (Softkeys)" on page 133

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion] <Detector>

Defines the trace detector to be used for trace analysis.

Suffix:
<n> Window
<t> Trace
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Parameters:
<Detector> APEak
Autopeak

NEGative

Negative peak

POSitive

Positive peak

SAMPle

First value detected per trace point
AVERage

Average

*RST: APEak

Example: DET POS
Sets the detector to "positive peak".

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion]:AUTO <State>

This command 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 132

[SENSe:]MEASure:POINts <MeasurementPoints>
Defines the maximum number of trace points within a trace.

Parameters:
<MeasurementPoints>

Manual operation: See "Maximum number of trace points" on page 133

[SENSe:]STATistic:TYPE <Statistic Type>

Defines which hops/chirps are included in the statistical evaluation.
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Parameters:
<Statistic Type> SELected | ALL

SELected
Only the selected hop/chirp from each sweep (capture) is inclu-
ded in the statistical evaluation.

ALL
All measured hops/chirps from each sweep (capture) are inclu-
ded in the statistical evaluation.

Manual operation: See "Selected Hop / Selected Chirp vs All Hops / All Chirps"
on page 133

[SENSe:]SWEep:COUNt <SweepCount>

This command defines the number of measurements that the application uses to aver-
age traces.

In case of continuous measurement mode, the application calculates the moving aver-
age over the average count.

In case of single measurement mode, the application stops the measurement and cal-
culates the average after the average count has been reached.

Suffix:
<n> Window
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.
Usage: SCPI confirmed

Manual operation: See "Sweep / Average Count" on page 118

[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.

Usage: Query only

Configuring Spectrograms

The remote commands required for the individual settings available for spectrogram
displays are described here. For color mapping commands, see Chapter 11.6.11,
"Configuring Color Maps", on page 309.
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CALCUIate<N>:SGRAMICLEG . ....cuuututitaiaiaae e e e e e e e e e e et e ettt e et et e e e e e e aaaaaaaeaeees 305
CALCulate<n>:SGRam|SPECtrogram:FRAME:SELECt..........cceviriiiiiiiiiiiiiiiieeee 305
CALCulate<n>:SGRam|SPECtrogram:HDEPtN..........ccceieiiiiiieieeiieerre e 305
CALCulate<n>:SGRam|SPECtrogram: TRESOIUtION........uuuuieiiieieieeeeeeeeeeeeeeeeeeeeevevesearenananns 306
CALCulate<n>:SGRam|SPECtrogram:TRESOIUION:AUTO......uuuieieieieeeeieeicceniereeeeeeeeee e 306
CALCulate<n>:SGRam|SPECtrogram: TSTampP:DATA?.....cuurrrirrnreiiiieieieseeeeeeaaaaeeeereeenenns 307
CALCulate<n>:SGRam|SPECtrogram:TSTamp[:STATE].....cuuueieierreirieieeeeeeinieeeeereeinneeaaens 307
[SENSe:][WINDow<n>:]SGRam|SPECtrogram:DETector:FUNCHON...........cceverereeeereriniinnnns 308
[SENSe:]SWEep:FFT:WINDOW:LENGLEN?.... .ot 308
[SENSe:]SWEEP:FFT:WINDOW:TYPE.... ..ottt et e e e e e e e e e e 309

CALCulate<n>:SGRam:CLEar

This command resets the spectrogram and clears the history buffer.

Suffix:
<n> irrelevant
Usage: Event

Manual operation: See "Clear Spectrogram” on page 140

CALCulate<n>:SGRam|SPECtrogram:FRAMe:SELect <Frame> | <Time>
This command selects a specific frame for further analysis.

The command is available if no measurement is running or after a single sweep has

ended.

Suffix:

<n> irrelevant

Parameters:

<Frame> Selects a frame directly by the frame number. Valid if the time
stamp is off.
The range depends on the history depth.

<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 number -25.

Manual operation: See "Selecting a frame to display” on page 118

CALCulate<n>:SGRam|SPECtrogram:HDEPth <History>
This command defines the number of frames to be stored in the R&S FSW memory.

Suffix:
<n> irrelevant
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Parameters:
<Depth>

Example: CALC:SGR:SPEC 1500
Sets the history depth to 1500.

Manual operation: See "History Depth" on page 137

CALCulate<n>:SGRam|SPECtrogram:TRESolution <TimeRes>

This command sets the spectrogram time resolution for CALCulate<n>:
SGRam | SPECtrogram: TRESolution:AUTO OFF.

The time resolution determines the size of the bins used for each FFT calculation. The
shorter the time span used for each FFT, the shorter the resulting span, and thus the
higher the resolution in the spectrum becomes.

Suffix:

<n> irrelevant

Parameters:

<TimeRes> The values depend on the evaluation basis of the spectrogram

(see DISPlay: [WINDow<n>:]EVAL on page 258)

Range: full capture area: 1 / sample rate; analysis region or
hop/chirp: (1 / sample rate) * (meas bw / analysis
region bw); to full capture area: measurement
time; analysis region: time gate length; hop/chirp:
result range length

*RST: 0

Manual operation: See "Time Resolution"” on page 113

CALCulate<n>:SGRam|SPECtrogram:TRESolution:AUTO <Reference>
This command switches the spectrogram time resolution from auto to manual.

Suffix:
<n> irrelevant

Setting parameters:
<Reference> AUTO | MANual

AUTO
The optimal resolution is determined automatically according to
the data acquisition settings.

MANual
You must define the time resolution using CAT.Culate<n>:
SGRam | SPECtrogram: TRESolution.

Manual operation: See "Time Resolution" on page 113
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CALCulate<n>:SGRam|SPECtrogram:TSTamp:DATA? <Frames>
This command queries the time stamp (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

See TRACe<n>[:DATA] ? on page 375.

Suffix:

<n> irrelevant

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 till the
frame start

<Nanoseconds> Number of nanoseconds that have passed in addition to the
<Seconds> since 01.01.1970 till the frame start.

<Reserved> The third and fourth value are reserved for future uses.

Example: CALC:SGR:TST ON

Activates the time stamp.
CALC:SGR:TST:DATA? ALL

Returns the starting times of all frames sorted in a descending
order.

Usage: Query only

Manual operation: See "Timestamp" on page 137

CALCulate<n>:SGRam|SPECtrogram:TSTamp[:STATe] <State>
This command 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 329
® CALCulate<n>:MARKer<m>:SPECtrogram:FRAMe on page 324

® CALCulate<n>:SGRam|SPECtrogram:FRAMe:SELect on page 305

Suffix:
<n> irrelevant
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Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:SGR:TST ON

CALC:SPEC:TST ON
Activates the time stamp.

Manual operation: See "Timestamp" on page 137

[SENSe:][WINDow<n>:]SGRam|SPECtrogram:DETector:FUNCtion <Detector>

This command queries or sets the spectrogram detector type for the specified window.

Suffix:

<n> Window

Parameters:

<Detector> SUM | AVERage | RMS | MAXimum | MINimum | SAMPIe
SUM
Calculates the sum of all values in one sample point
AVERage
Calculates the linear average of all values in one sample point
RMS
Calculates the RMS of all values in one sample point
MAXimum
Determines the largest of all values in one sample point
MINimum
Determines the minimum of all values in one sample point
SAMPle
Selects the last measured value for each sample point
*RST: MAXimum

Example: SENS:SGR:DET:FUNC SUM

Example: See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "Detector" on page 139

[SENSe:]SWEep:FFT:WINDow:LENGth?
This commands queries the FFT window length

Return values:
<WindowLength> 1024 | 2048 | 4096

*RST: 1024

Example: SWE:FFT:WIND:LENG?
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Example: See Chapter 11.11.3, "Programming Example: Performing a
Hop Detection Measurement", on page 385.

Usage: Query only

[SENSe:]SWEep:FFT:WINDow:TYPE <ColorScheme>
This command queries or sets the FFT windowing function.

Parameters:
<ColorScheme> BLACkharris | CHEByshev | FLATtop | GAUSsian | HAMMing |
HANNing | RECTangular

*RST: BLACkharris
Example: SWE:FFT:WIND: TYPE BLAC
Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Manual operation: See "FFT Window" on page 112

Configuring Color Maps

The color display used in spectrograms is highly configurable to adapt the display to
your needs.

For details see Chapter 4, "Measurement Basics", on page 16.

DISPlay[:WINDow<n>]:SPECtrogram:COLOrDEFaUIt.............cooiiieiriieieeeeeee e 309
DISPlay[:WINDow<n>]:SPECtrogram:COLOILOWET.........cccccuririeeeieieee e e e 309
DISPlay[:WINDow<n>]:SPECtrogram:COLOINSHAPE..........cccccriiiieeeieeee e e e sseeeerieeeeeeeaaee s 310
DISPlay[:WINDow<n>]:SPECtrogram:COLOIUPPET..........ccccccuiririieeiee e e e e s cecrenrneeeeeeaa e 310
DISPlay[:WINDow<n>]:SPECtrogram:COLOIT:STYLE]...uuuuceieeieieieeeeeeeeeeeeeeeeeeeeeeeeenennnnns 310

DISPlay[:WINDow<n>]:SPECtrogram:COLor:DEFault

This command restores the original color map.

Suffix:
<n> Window
Usage: Event

Manual operation: See "Set to Default" on page 142

DISPlay[:WINDow<n>]:SPECtrogram:COLor:LOWer <Percentage>
This command defines the starting 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:LOW 10

Sets the start of the color map to 10%.

Manual operation: See "Start / Stop" on page 141

DISPlay[:WINDow<n>]:SPECtrogram:COLor:SHAPe <Shape>

This command 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 141

DISPlay[:WINDow<n>]:SPECtrogram:COLor:UPPer <Percentage>

This command defines the end 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:UPP 95

Sets the start of the color map to 95%.
Manual operation: See "Start / Stop" on page 141

DISPlay[:WINDow<n>]:SPECtrogram:COLor[:STYLe] <ColorScheme>

This command selects the color scheme.
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Parameters:

<ColorScheme> HOT
Uses a color range from blue to red. Blue colors indicate low lev-
els, red colors indicate high ones.

CoLD
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 141

Working with Markers Remotely

In the Transient Analysis application, up to 16 markers or delta markers can be activa-
ted for each window simultaneously.

o Setting Up Individual Markers.........cccooiiiiiiiiiiiiieeeie et 311
o General Marker Settings........ooi i 317
e Configuring and Performing a Marker Search............ccoccciviiiiiiiie e 318
e  Positioning the Marker........c.ooii i 319
o Marker Search (SPeCrOgramS).......uuuueiiieeeei it e e e e e e e e e e e e e e e e e e e eanes 323

Setting Up Individual Markers

The following commands define the position of markers in the diagram.

CALCulate<n>:MARKEIr<mM>:IAOFF ......ou ittt e e et e e e e e e e ena s 312
CALCulate<n>:MARKer<m>:LINK:TO:MARKEISM>......cceiiiiiieieiiieeeeeeeieieeeeeeeeerersssennnnnnnnnn 312
CALCuUlate<n>:MARKEr<mM>[:STATE]......cteerrrrerrrrrrrrnrnriiaieieseseeeeeeeeeeeeserereeereeersrsrrarsnann.. 312
CALCUIate<n>:MARKEIr<M>:TRACE. .......cieteeiiietieeeeeeeetieeeeeeeeetiee e e e s eeteaeeeeseesaeseeseeerananns 313
CALCUIate<n>:MARKEISM> X ...ttt e et e e e et e e e et e e e e e e eaaeeeeeans 313
CALCUIate<n>:MARKEISMZIY 2. ..ot e e et e e e e e e eenas 313
CALCulate<n>:DELTamarker<m>:AOFF....... .o 314
CALCulate<n>:DELTamarker<m>:LINK...............coetrrrrrrmrmrmrniiiiiiaaaieieseeeeeeeeeeesereeeeeeeseeens 314
CALCulate<n>:DELTamarker<m>:LINK:TO:MARKEI<M>........uueieeiieieieiereeeeeeeeereeeereeeeeennns 315
CALCulate<n>:DELTamarker<m>:MREF.........ccccoiitiiiiiiiiiiiiiiee e eeeee e s eeaaaa e 315
CALCulate<n>:DELTamMarker<m>[:STATE] . uuuueieeeeeeruiieeeeeieeriiieeeeeeentaeeeeeeersnaaeeeesenraaaeaaees 315
CALCulate<n>:DELTamarker<m>:TRACE. ......cccouuiiiiiiee i e e e eaaas 316
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CALCuUlate<n>:DELTamMarker<m>:X.....iiucieuiieieinieieeeieraeeensesaeeisesneesnersnsesnsesnesaersnns 316
CALCulate<n>:DELTamarker<m>:X:RELAIVE?........cocuuiiiuiiiiiiieeee e e e ee 316
CALCUIate<N> DELTamMarker<m>:Y 2. . e ie e it et e e e et e s e et e s e e e e rasesn s s e e ranssansees 317

CALCulate<n>:MARKer<m>:AOFF

This command turns all markers off.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AOFF
Switches off all markers.

Usage: Event

Manual operation:  See "All Markers Off" on page 147

CALCulate<n>:MARKer<m>:LINK:TO:MARKer<m> <State>
This command links normal marker <m1> to any active normal marker <m2>.

If you change the horizontal position of marker <m2>, marker <m1> changes its hori-
zontal position to the same value.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:MARK4 :LINK:TO:MARK2 ON

Links marker 4 to marker 2.

Manual operation: See "Linking to Another Marker" on page 146

CALCulate<n>:MARKer<m>[:STATe] <State>

This command turns markers on and off. If the corresponding marker number is cur-
rently active as a deltamarker, it is turned into a normal marker.

Suffix:

<n> Window
<m> Marker
Parameters:

<State> ON | OFF

*RST: OFF
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Example: CALC:MARK3 ON
Switches on marker 3.

Manual operation: See "Marker State" on page 145
See "Marker Type" on page 146
See "Select Marker" on page 147

CALCulate<n>:MARKer<m>:TRACe <Trace>
This command 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: CALC:MARK3:TRAC 2

Assigns marker 3 to trace 2.

Manual operation: See "Assigning the Marker to a Trace" on page 147

CALCulate<n>:MARKer<m>:X <Position>
This command moves a marker to a particular 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:

<m> Marker (query: 1 to 16)

<n> Window

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
Range: The range depends on the current x-axis range.

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker Table" on page 68
See "Marker Position (X-value)" on page 146

CALCulate<n>:MARKer<m>:Y?

This command queries the position of a marker on the y-axis.
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If necessary, the command activates the marker first.

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.

See also INITiate<n>:CONTinuous on page 245.

Suffix:
<n> Window
<m> Marker

Return values:
<Result> Result at the marker position.

Example: INIT:CONT OFF

Switches to single measurement mode.
CALC:MARK2 ON

Switches marker 2.
INIT; *WAT

Starts a measurement and waits for the end.
CALC:MARK2:Y?

Outputs the measured value of marker 2.
Usage: Query only

Manual operation: See "Marker Table" on page 68

CALCulate<n>:DELTamarker<m>:AOFF

This command turns all delta markers off.

Suffix:
<n> Window
<m> irrelevant
Example: CALC:DELT:AQFF
Turns all delta markers off.
Usage: Event

CALCulate<n>:DELTamarker<m>:LINK <State>
This command 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.

Suffix:
<n> Window
<m> Marker
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Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:DELT2:LINK ON

Manual operation: See "Linking to Another Marker" on page 146

CALCulate<n>:DELTamarker<m>:LINK:TO:MARKer<m> <State>
This command links delta marker <m1> to any active normal marker <m2>.

If you change the horizontal position of marker <m2>, delta marker <m1> changes its
horizontal position to the same value.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON | OFF
*RST: OFF
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 146

CALCulate<n>:DELTamarker<m>:MREF <Reference>

This command selects a reference marker for a delta marker other than marker 1.

Suffix:

<n> Window

<m> Marker

Parameters:

<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 146

CALCulate<n>:DELTamarker<m>[:STATe] <State>
This command turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.
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Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:DELT2 ON

Turns on delta marker 2.

Manual operation: See "Marker State" on page 145
See "Marker Type" on page 146
See "Select Marker" on page 147

CALCulate<n>:DELTamarker<m>:TRACe <Trace>
This command 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>:DELTamarker<m>:X <Position>
This command 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:

<m> Marker

<n> Window
Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.

Manual operation: See "Marker Position (X-value)" on page 146

CALCulate<n>:DELTamarker<m>:X:RELative?

This command queries the relative position of a delta marker on the x-axis.
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If necessary, the command activates the delta marker first.

Suffix:
<n> Window
<m> Marker

Return values:
<Position> Position of the delta marker in relation to the reference marker.

Example: CALC:DELT3:X:REL?
Outputs the frequency of delta marker 3 relative to marker 1 or
relative to the reference position.

Usage: Query only

CALCulate<n>:DELTamarker<m>:Y?
This command queries the relative position of a delta marker on the y-axis.
If necessary, the command activates the delta marker first.

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.

See also INITiate<n>:CONTinuous on page 245.

The unit depends on the application of the command.

Suffix:
<m> Marker
<n> Window

Return values:
<Position> Position of the delta marker in relation to the reference marker or
the fixed reference.

Example: INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAT

Starts a sweep and waits for its end.
CALC:DELT2 ON

Switches on delta marker 2.
CALC:DELT2:Y?
Outputs measurement value of delta marker 2.

Usage: Query only

General Marker Settings

The following commands control general marker functionality.

(DT EST Y Y I Y = - 318
CALCuUlate<n>MARKEI<MZ:LINK . ....uiiiuiiieiiiiitee et e e e e e e et e s e et s e s s saeranesansaes 318



11.6.12.3

Analyzing Transient Effects

DISPlay:MTABIe <DisplayMode>
This command turns the marker table on and off.

Parameters:

<DisplayMode> ON
Turns the marker table on.
OFF
Turns the marker table off.

AUTO
Turns the marker table on 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 148

CALCulate<n>:MARKer<m>:LINK <State>

This command defines whether all markers within the selected result display are
linked. If enabled, and you move one marker along the x-axis, all other markers in the
display are moved to the same x-axis position.

Suffix:
<m> irrelevant
<n> Window
Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC2:MARK:LINK ON

Manual operation: See "Linked Markers" on page 148

Configuring and Performing a Marker Search

The following commands control the marker search.

CALCulate<n>:MARKEr<m>:PEXCUISION.........uuueeieeiiieiiieeieeeireiseeereeteeeeersansesseesannanes 318

CALCulate<n>:MARKer<m>:PEXCursion <Excursion>
This command defines the peak excursion (for all markers in all windows).

The peak excursion sets the requirements for a peak to be detected during a peak
search.

The unit depends on the measurement.

Suffix:
<n>, <m> irrelevant
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Manual operation: = See "Peak Excursion" on page 151

Positioning the Marker

This chapter contains remote commands necessary to position the marker on a trace.
e Positioning Normal Markers ..........ccccccuiiiiiiiieie e e e 319
o Positioning Delta Markers....... ... 321
Positioning Normal Markers

The following commands position markers on the trace.

CALCulate<n>:MARKer<m>:MAXImMUM:LEFT ..o 319
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ........iiiiiiieiee e e ee e e e e e eee 319
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK]....cccceieiiiiiiieieieeeeeeeeeeeeeee e 319
CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL.........uuuuiiiiiieieieieieeeeeeeeeeeeeeeeevevevrar s 320
CALCulate<n>:MARKer<m=>:MINIMUM:LEFT......ccoiiiiiiiiiiiiei et ee e 320
CALCulate<n>:MARKer<m=>:MINIMUMINEXT .......cccoirriiieieieiiiiieeeee et eeeeeerae e e e e eeraa s 320
CALCulate<n>:MARKer<m=>:MINIiMUM[:PEAK]........cctitimiiriieeeeeeiiieieeeeeeieae s eeeeeeieneeeeeeenns 321
CALCulate<n>:MARKer<m>:MINIMUM:RIGHL..........ccooiuiiiiiiiiii e, 321

CALCulate<n>:MARKer<m>:MAXimum:LEFT
This command moves a marker to the next lower peak.

The search includes only measurement values to the left of the current marker posi-
tion.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Peak" on page 151

CALCulate<n>:MARKer<m>:MAXimum:NEXT

This command moves a marker to the next lower peak.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Peak" on page 151

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]

This command moves a marker to the highest level.
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If the marker is not yet active, the command first activates the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Peak Search" on page 151

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
This command moves a marker to the next lower peak.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Peak" on page 151

CALCulate<n>:MARKer<m>:MINimum:LEFT
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Minimum" on page 152

CALCulate<n>:MARKer<m>:MINimum:NEXT

This command moves a marker to the next minimum value.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Minimum" on page 152
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CALCulate<n>:MARKer<m>:MINimum[:PEAK]
This command moves a marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Minimum" on page 152

CALCulate<n>:MARKer<m>:MINimum:RIGHt
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Minimum" on page 152

Positioning Delta Markers

The following commands position delta markers on the trace.

CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT........cccoiiiiiiiiiieieeiieee e 321
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT......c.coeiiiiiiiiiieeiiieeeee e eeeas 322
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].......ccccitiiaeeeaeaaaaaaeeee e 322
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHL...............coouiiiiiiiiiii e, 322
CALCulate<n>:DELTamarker<m>:MINIiMUM:LEFT........coouiiiiiiieeeee e 322
CALCulate<n>:DELTamarker<m>:MINIMUMINEXT...........cootrrimrmrrrrrernrerininenneee e e eeeeeeenns 323
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......cevrururmmmrriiiiieieieieeeeeeeeeeeseeeereeeeeens 323
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL..............covvriieiiiiiiiiieieeeeceeee e, 323

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
This command moves a delta marker to the next higher value.

The search includes only measurement values to the left of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
Usage: Event
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Manual operation: See "Search Next Peak" on page 151

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

This command moves a marker to the next higher value.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Peak" on page 151

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
This command moves a delta marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Peak Search" on page 151

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
This command moves a delta marker to the next higher value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Peak" on page 151

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Suffix:
<n> Window
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<m> Marker
Usage: Event

Manual operation: See "Search Next Minimum" on page 152

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

This command moves a marker to the next higher minimum value.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Minimum" on page 152

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
This command moves a delta marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Minimum" on page 152

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Minimum" on page 152

11.6.12.5 Marker Search (Spectrograms)

The following commands automatically define the marker and delta marker position in
the spectrogram.
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Using Markers

The following commands control spectrogram markers.

Useful commands for spectrogram markers described elsewhere
The following commands define the horizontal position of the markers.

® (CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 319

® (CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 319

® CALCulate<n>:MARKer<m>:MAXimum|[:PEAK] on page 319
® (CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 320
® (CALCulate<n>:MARKer<m>:MINimum:LEFT on page 320

® CALCulate<n>:MARKer<m>:MINimum:NEXT on page 320

® CALCulate<n>:MARKer<m>:MINimum[:PEAK] on page 321
® CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 321

Remote commands exclusive to spectrogram markers

CALCulate<n>:MARKer<m>:SGRamM:FRAME.............cettrririmimimiiiiiiaieeeeeeeaeaaeaeeeeeeeeeeeeenns 324
CALCulate<n>:MARKer<m>:SPECtrogram:FRAME. ..........uccaaiaiaiaaeeeeeaeaeeeeeeeeeeeeeeeeeeieeeeeaeas 324
CALCulate<n>:MARKer<m>:SGRaAM:SARE . ......ccecetiruieieeiiiiieieeeeeetiae e e e e eeais e e e e eeann e 325
CALCulate<n>:MARKer<m>:SPECrogram:SAREA. ..........uuuuuuuuaaaaaaaaeeeeeeeeeaaaeaeeeeeeeeeennenees 325
CALCulate<n>:MARKer<m>:SGRam:XY:MAXimUM[:PEAK]...........cccevrrrrrrrrrrererrrenrirnnn, 325
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum[:PEAK].....cccceeeiererreeeeeeeeeeeieeeennns 325
CALCulate<n>:MARKer<m>:SGRam:XY:MINIiMUM[:PEAK]....cciceiittriieeieeiietiiieeeeeeeeiree e, 326
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINIimum[:PEAK]........cccceeeerirrimrrinierieennnnnnn. 326
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimUM:ABOVE..........cererruiiierierinrieeeereeiniaenaens 326
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVe............ccoerrmmmirmmmmennnnaannn. 326
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimUM:BELOW.........ccuueiieeiiiiiieeeeeeeiice e e eeeeannn 326
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimUmM:BELOW...........ccevrevenririneeeeeeaeennnns 326
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIMUM:NEXT........cuurrieieeeresiiiiiiininnneeeeeeaeeeesnns 326
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimUM:NEXT.....cccceeeierririieeeereeeeeeeeeneennnns 326
CALCulate<n>:MARKer<m>:SGRam:Y:MAXIiMUM[:PEAK]......ccetteietiueiereeeennieseereenieieeeeens 327
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]...........cooerrrirmmmmmmmmninnnnnnnnns 327
CALCulate<n>:MARKer<m>:SGRam:Y:MINIMUM:ABOVE.......c...ceereermiruiiereeriiiieeeeeeeeennns 327
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVE.............cerrrrrrrrrrrrrernrnnnnnnns 327
CALCulate<n>:MARKer<m>:SGRam:Y:MINimUM:BELOW...........cceccurrrrrrrerereeeeeeecceennieeeeen 327
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimumM:BELOW..........cccevrrrrmrmrmnnnniiaiaeeennns 327
CALCulate<n>:MARKer<m>:SGRam:Y:MINimUM:NEXT.....cccceeiereiiiieiieeeiieieeeeeeeeeeeeeveenneees 328
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT ..........uuuumuuiiiiiiaaianeeeeeeaeeaen 328
CALCulate<n>:MARKer<m>:SGRam:Y:MINimUM[:PEAK].......ccorttmmmmmimiiaaaaeaae e 328
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimumM[:PEAK]......cccceteierreiireraareeieeeeeeeenns 328

CALCulate<n>:MARKer<m>:SGRam:FRAMe <Frame> | <Time>
CALCulate<n>:MARKer<m>:SPECtrogram:FRAMe <Frame> | <Time>

This command positions a marker on a particular frame.



Suffix:
<n>

<m>

Parameters:
<Frame>

<Time>

Example:

Manual operation:

Analyzing Transient Effects

Window
Marker

Selects a frame directly by the frame number. Valid if the time
stamp is off.
The range depends on the history depth.

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.

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.

See "Frame (for Spectrograms only)" on page 146

CALCulate<n>:MARKer<m>:SGRam:SARea <SearchArea>
CALCulate<n>:MARKer<m>:SPECtrogram:SARea <SearchArea>

This command defines the marker search area for all spectrogram markers in the mea-

surement channel.

Suffix:
<n>, <m>

Parameters:
<SearchArea>

Manual operation:

irrelevant

VISible

Performs a search within the visible frames.

Note that the command does not work if the spectrogram is not
visible for any reason (e.qg. if the display update is off).

MEMory
Performs a search within all frames in the memory.

*RST: VISible

See "Marker Search Area" on page 151

CALCulate<n>:MARKer<m>:SGRam:XY:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MAXimum[:PEAK]

This command moves a marker to the highest level of the spectrogram.

Suffix:
<n>

<m>

Usage:

Window
Marker

Event
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CALCulate<n>:MARKer<m>:SGRam:XY:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:XY:MINimum[:PEAK]

This command moves a marker to the minimum level of the spectrogram.

Suffix:

<n> Window
<m> Marker
Usage: Event

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:ABOVe
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:ABOVe

This command moves a marker vertically to the next lower peak level for the current
frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Mode for Next Peak in Y Direction" on page 150

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:BELow

This command moves a marker vertically to the next lower peak level for the current
frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Mode for Next Peak in Y Direction" on page 150

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:NEXT
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum:NEXT

This command moves a marker vertically to the next lower peak level for the current
frequency.

The search includes all frames. It does not change the horizontal position of the
marker.
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Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Mode for Next Peak in Y Direction" on page 150

CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MAXimum[:PEAK]

This command moves a marker vertically to the highest level for the current frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command looks for the peak level in the whole

spectrogram.

Suffix:

<n> Window
<m> Marker
Usage: Event

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:ABOVe
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:ABOVe

This command moves a marker vertically to the next higher minimum level for the cur-
rent frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Mode for Next Peak in Y Direction" on page 150

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:BELow
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:BELow

This command moves a marker vertically to the next higher minimum level for the cur-
rent frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:
<n> Window
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<m> Marker
Usage: Event

Manual operation: See "Search Mode for Next Peak in Y Direction" on page 150

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:NEXT
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum:NEXT

This command moves a marker vertically to the next higher minimum level for the cur-
rent frequency.

The search includes all frames. It does not change the horizontal position of the

marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Mode for Next Peak in Y Direction" on page 150

CALCulate<n>:MARKer<m>:SGRam:Y:MINimum[:PEAK]
CALCulate<n>:MARKer<m>:SPECtrogram:Y:MINimum[:PEAK]

This command moves a marker vertically to the minimum level for the current fre-
quency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command first looks for the peak level for all
frequencies and moves the marker vertically to the minimum level.

Suffix:

<n> Window
<m> Marker
Usage: Event

Using Delta Markers

The following commands control spectrogram delta markers.

Useful commands for spectrogram markers described elsewhere
The following commands define the horizontal position of the delta markers.

® CALCulate<n>:DELTamarker<m>:MAXimum:LEFT on page 321

® CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 322

® (CALCulate<n>:DELTamarker<m>:MAXimum|[:PEAK] on page 322
® (CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 322
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® CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 322

® CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 323

® (CALCulate<n>:DELTamarker<m>:MINimum|[:PEAK] on page 323
® (CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 323

Remote commands exclusive to spectrogram markers

CALCulate<n>:DELTamarker<m>:SGRam:FRAME.............ccevrrrrrrrrreininnnirerrae e e e e e aaaaeens 329
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAME.........cccceeirieririiiaiieieieeeeeeeeeiieineanee 329
CALCulate<n>:DELTamarker<m>:SGRaM:SAREA...........ccerierrriruiieeeeeiinieeeeeeenineeeeeeennaans 330
CALCulate<n>:DELTamarker<m>:SPECtrogram:SAREa. ....... . . uaaaaaaeaeeeeeeaaaaaaeaeeeeeeeaeanens 330
CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimUm[:PEAK]...........ccetvrrrrrrrrrrrnrnrnnnnnnns 330
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK].......ccceeeeeeieerererennn. 330
CALCulate<n>:DELTamarker<m>:SGRam:XY:MINimUM[:PEAK].....cccceceeeerrrreeeeieiiireeeeeeennnns 330
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK].........ceevrrrrrrrrrrernnnnn. 330
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVE........cccccevereeriirninieereenrnnnnn 331
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVE........ccccorrrrrmrmruuunnnnnn. 331
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUumM:BELOW.........cc.cevereruiereeriinicienenns 331
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELOW.............uevveeeeeieeeennnn. 331
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:NEXT.........ccccevrrrrrrrereeeeesiseennnnnns 331
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimUM:NEXT.......cccceveieiieiererereeaennn. 331
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimUmM[:PEAK]........cccoeeiiiirriinrieieeeeeniann, 332
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]........ccccceevrrrrrrrucirrnnnns 332
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:ABOVE..........ccvvvreerrerreriniieereeeennnnn. 332
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe.............cceeeverrrerrennnnes 332
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:BELOW.......ccc..ceeeeeeeereereriirieeerennnnns 332
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELOW...............ceevvrrrrrrvrernnn. 332
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:NEXT...........ccceeeererererreeeerenenennnnnnns 333
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT........ccceeurrrrrmrmmmnuaaannnn 333
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum[:PEAK]...........cocrrrrmimimmmmmimnaaaannn. 333
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum[:PEAK]...........ccceeeeeerrrererennns 333

CALCulate<n>:DELTamarker<m>:SGRam:FRAMe <Frame> | <Time>
CALCulate<n>:DELTamarker<m>:SPECtrogram:FRAMe <Frame> | <Time>

This command positions a delta marker on a particular frame. The frame is relative to
the position of marker 1.

The command is available for the spectrogram.

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.
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<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: 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>:DELTamarker<m>:SGRam:SARea <SearchArea>
CALCulate<n>:DELTamarker<m>:SPECtrogram:SARea <SearchArea>

This command defines the marker search area for all spectrogram markers in the mea-
surement channel.

Suffix:

<n>, <m> irrelevant
Parameters:

<SearchArea> VISible

Performs a search within the visible frames.
Note that the command does not work if the spectrogram is not
visible for any reason (e.g. if the display update is off).

MEMory
Performs a search within all frames in the memory.
*RST: VISible

Manual operation: See "Marker Search Area" on page 151

CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MAXimum[:PEAK]

This command moves a marker to the highest level of the spectrogram over all fre-

quencies.

Suffix:

<n> Window
<m> Marker
Usage: Event

CALCulate<n>:DELTamarker<m>:SGRam:XY:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:XY:MINimum[:PEAK]

This command moves a delta marker to the minimum level of the spectrogram over all

frequencies.

Suffix:

<n> Window
<m> Marker



Analyzing Transient Effects
Usage: Event

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:ABOVe

This command moves a marker vertically to the next higher level for the current fre-
guency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Mode for Next Peak in Y Direction" on page 150

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:BELow

This command moves a marker vertically to the next higher level for the current fre-
guency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Mode for Next Peak in Y Direction" on page 150

CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:NEXT
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum:NEXT

This command moves a delta marker vertically to the next higher level for the current

frequency.

The search includes all frames. It does not change the horizontal position of the
marker.

Suffix:

<n> Window

<m> Marker

Usage: Event

Manual operation: See "Search Mode for Next Peak in Y Direction" on page 150
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CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MAXimum[:PEAK]

This command moves a delta marker vertically to the highest level for the current fre-
quency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command looks for the peak level in the whole

spectrogram.

Suffix:

<n> Window
<m> Marker
Usage: Event

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:ABOVe
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:ABOVe

This command moves a delta marker vertically to the next minimum level for the cur-
rent frequency.

The search includes only frames above the current marker position. It does not change
the horizontal position of the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Mode for Next Peak in Y Direction" on page 150

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:BELow
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:BELow

This command moves a delta marker vertically to the next minimum level for the cur-
rent frequency.

The search includes only frames below the current marker position. It does not change
the horizontal position of the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Mode for Next Peak in Y Direction" on page 150
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CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:NEXT
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum:NEXT

This command moves a delta marker vertically to the next minimum level for the cur-
rent frequency.

The search includes all frames. It does not change the horizontal position of the

marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Mode for Next Peak in Y Direction" on page 150

CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum[:PEAK]
CALCulate<n>:DELTamarker<m>:SPECtrogram:Y:MINimum[:PEAK]

This command moves a delta marker vertically to the minimum level for the current fre-
qguency.

The search includes all frames. It does not change the horizontal position of the
marker.

If the marker hasn't been active yet, the command first looks for the peak level in the
whole spectrogram and moves the marker vertically to the minimum level.

Suffix:

<n> Window
<m> Marker
Usage: Event

11.6.13 Zooming into the Display

11.6.13.1 Using the Single Zoom

DISPlay[:WINDOW<N>]:ZOOM:AREA........cuttuututiiiaiaieteeeeeaeaeaeeeeeeeeeeeeeeesenrnnnnnn e aeeas 333
DISPIay[:WINDOWSN>]:ZOOM:STATE. ...ccttiuueiieeeeeiiiieeeeeeantaeeaeseetnaaeeeeeeesneseeseeesnaaeeaeeenes 334

DISPlay[:WINDow<n>]:ZOOM:AREA <x1>,<y1>,<x2> <y2>
This command defines the zoom area.

To define a zoom area, you first have to turn the zoom on.
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1 Frequency Sweep ® 1Rm Clrw o

Q;r— 2.0 GHz 1 2.5 MHz/ Span 25.0 MHz HN 21
CF 2.000519931 GHz 498 pts 1,24 MHz/Span 12.435008666 MHz

1 = origin of coordinate system (x1 =0, y1 =0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Suffix:

<n> Window

Parameters:

<x1>,<y1>, Diagram coordinates in % of the complete diagram that define
<x2>,<y2> the zoom area.

The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

Manual operation: See "Single Zoom" on page 152

DISPlay[:WINDow<n>]:ZOOM:STATe <State>

This command turns the zoom on and off.

Suffix:
<n> Window
Parameters:
<State> ON | OFF

*RST: OFF
Example: DISP:ZOOM ON

Activates the zoom mode.

Manual operation: See "Single Zoom" on page 152
See "Restore Original Display" on page 153
See "k Deactivating Zoom (Selection mode)" on page 154

11.6.13.2 Using the Multiple Zoom

DISPlay[:WINDow<n>]:ZOOM:MULTIiple<zoOom>:AREA.........cccceiieiieeiiieeeeeeeetee e e e eeannae e 334
DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:STATE......cccrtrtrrrrrermrmrnnnisaaeae e 335

DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:AREA <x1>,<y1> <x2>,<y2>
This command defines the zoom area for a multiple zoom.

To define a zoom area, you first have to turn the zoom on.

|
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1 Frequency Sweep ® 1Rm Clrw o

D - i 2.5 MHz/ _ Span 25.0 MHZ| i v
CF 2.000519931 GHz 498 pts 1.24 MHz/Span 12.435008666 MHz

1 = origin of coordinate system (x1 =0, y1 =0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Suffix:
<n> Window
<zoom> 1..4
Selects the zoom window.
Parameters:
<x1>,<y1>, Diagram coordinates in % of the complete diagram that define
<x2>,<y2> the zoom area.

The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

Manual operation: See "Multiple Zoom" on page 153

DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:STATe <State>

This command turns the multiple zoom on and off.

Suffix:

<n> Window

<zoom> 1..4
Selects the zoom window.
If you turn off one of the zoom windows, all subsequent zoom
windows move up one position.

Parameters:

<State> ON | OFF

*RST: OFF

Manual operation: See "Multiple Zoom" on page 153
See "Restore Original Display" on page 153
See "k Deactivating Zoom (Selection mode)" on page 154
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11.7 Configuring an Analysis Interval and Line (MSRA
mode only)

In MSRA operating mode, only the MSRA Master actually captures data; the MSRA
slave applications define an extract of the captured data for analysis, referred to as the
analysis interval. The analysis line is a common time marker for all MSRA slave
applications.

For the Transient Analysis slave application, the commands to define tha analysis
interval are the same as those used to define the actual data acquisition (see Chap-
ter 11.4.5, "Data Acquisition", on page 220. Be sure to select the correct measurement
channel before executing these commands.

Useful commands related to MSRA mode described elsewhere:
® TINITiate<n>:REFResh on page 246
® INITiate<n>:SEQuencer:REFResh[:ALL] on page 246

Remote commands exclusive to MSRA slave applications

The following commands are only available for MSRA slave application channels:

CALCUlate<n>:MSRA:ALINE:SHOW.......uuuuuuuiiiiiieieieeeeeeeeeeeieeeeeeeeeeessssararssrn e neeeens 336
CALCUIate<n>:MSRA:ALINE[:VALUE] ... eeeeeeeetieeeeeeeettiae e e et ettt eeeeeeeeataeseeseeetaaeeeeeeentannns 336
CALCulate<n>:MSRA:WINDOWSNZ:IIVAL?. ...t e e e e e e 337
[SENSE:IMSRA:CAPTUIEIOFFSEL. . et e e eas 337

CALCulate<n>:MSRA:ALINe:SHOW

This command defines whether or not the analysis line is displayed in all time-based
windows in all MSRA slave applications and the MSRA Master.

Note: even if the analysis line display is off, the indication whether or not the currently
defined line position lies within the analysis interval of the active slave application
remains in the window title bars.

Suffix:

<n> irrelevant
Parameters:

<State> ON | OFF

*RST: ON

Manual operation: See "Show Line" on page 155

CALCulate<n>:MSRA:ALINe[:VALue] <Position>

This command defines the position of the analysis line for all time-based windows in all
MSRA slave applications and the MSRA Master.

Suffix:
<n> irrelevant
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11.8

Parameters:
<Position> Position of the analysis line in seconds. The position must lie
within the measurement time of the MSRA measurement.

Default unit: s

Manual operation: See "Position" on page 154

CALCulate<n>:MSRA:WINDow<n>:IVAL?

This command queries the analysis interval for the window specified by the WINDow
suffix <n> (the CALC sulffix is irrelevant). This command is only available in slave appli-
cation measurement channels, not the MSRA View or MSRA Master.

Suffix:
<n> Window

Return values:
<IntStart> Start value of the analysis interval in seconds

Default unit: s
<IntStop> Stop value of the analysis interval in seconds

Usage: Query only

[SENSe:]IMSRA:CAPTure:OFFSet <Offset>

This setting is only available for slave applications in MSRA mode, not for the MSRA
Master. It has a similar effect as the trigger offset in other measurements.

Parameters:

<Offset> This parameter defines the time offset between the capture buf-
fer start and the start of the extracted slave application data. The
offset must be a positive value, as the slave application can only
analyze data that is contained in the capture buffer.

Range: 0 to <Record length>
*RST: 0

Configuring an Analysis Interval and Line (MSRT
mode only)

In MSRT operating mode, only the MSRT Master actually captures data; the MSRT
slave applications define an extract of the captured data for analysis, referred to as the
analysis interval. The analysis line is a common time marker for all MSRT slave
applications.

For the Transient Analysis slave application, the commands to define the analysis
interval are the same as those used to define the actual data acquisition (see Chap-
ter 11.4.5, "Data Acquisition", on page 220. Be sure to select the correct measurement
channel before executing these commands.

HE
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In addition, a capture offset can be defined, i.e. an offset from the start of the captured
data to the start of the analysis interval for the Transient Analysis measurement.

Useful commands related to MSRT mode described elsewhere:
® TINITiate<n>:REFResh on page 246
® INITiate<n>:SEQuencer:REFResh[:ALL] on page 246

Remote commands exclusive to MSRT slave applications

The following commands are only available for MSRT slave application channels:

CALCUIate<n>:RTMS:ALINE:SHOW......ccccciiitiiieieeeeeetieieeeeeetee e e e e e eete e e e e eeesaae e e e s ersanaeeaes 338
CALCUlate<n>:RTMS:ALINE[:VALUEL.....ccutuetieietiiuieeeetettieieseeeeeaseseesseeranaesaeseeenseeeeeesnns 338
CALCulate<n>:RTMS:WINDOWSN>IVAL?......ueiiieeeeee et 339
[SENSE:IRTMS:CAPTUIEIOFFSEL. .. ettt e e e 339

CALCulate<n>:RTMS:ALINe:SHOW

This command defines whether or not the analysis line is displayed in all time-based
windows in all MSRT slave applications and the MSRT Master.

Note: even if the analysis line display is off, the indication whether or not the currently
defined line position lies within the analysis interval of the active slave application
remains in the window title bars.

Suffix:

<n> irrelevant
Parameters:

<State> ON | OFF

*RST: ON

Manual operation: See "Show Line" on page 155

CALCulate<n>:RTMS:ALINe[:VALue] <Position>

This command defines the position of the analysis line for all time-based windows in all
MSRT slave applications and the MSRT Master.

Suffix:

<n> irrelevant

Parameters:

<Position> Position of the analysis line in seconds. The position must lie

within the measurement time (pretrigger + posttrigger) of the
MSRT measurement.

Default unit: s

Manual operation: See "Position" on page 154
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CALCulate<n>:RTMS:WINDow<n>:IVAL?

This command queries the analysis interval for the window specified by the WINDow
suffix <n> (the CALC suffix is irrelevant). This command is only available in application
measurement channels, not the MSRT View or MSRT Master.

Suffix:
<n> Window

Return values:
<IntStart> Start value of the analysis interval in seconds
Default unit: s

<IntStop> Stop value of the analysis interval in seconds

Usage: Query only

[SENSe:]RTMS:CAPTure:OFFSet <Offset>

This setting is only available for slave applications in MSRT mode, not for the MSRT
Master. It has a similar effect as the trigger offset in other measurements.

Parameters:

<Offset> This parameter defines the time offset between the capture buf-
fer start and the start of the extracted slave application data. The
offset must be a positive value, as the slave application can only
analyze data that is contained in the capture buffer.

Range: - [pretrigger time] to min (posttrigger time; sweep
time)
*RST: 0

Manual operation: See "Capture Offset" on page 108

11.9 Retrieving Results

The following commands are required to query the results of the transient analysis.

Note that for each hop/chirp result query you can specify for which hop/chirp(s) you
require results:

e ALL: for all hops/chirps detected in the entire measurement

® CURRent: for all hops/chirps in the current capture buffer

® SELected: only for the currently selected hop/chirp

For each hop/chirp result, you can query either the current value (default) or the follow-
ing statistical values for the hops/chirps detected in the capture buffer or the entire
measurement:

® AVER: average of the results

® MIN: minimum of the results

® MAX: maximum of the results
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Retrieving Results

® SDEV: standard deviation of the results

e Retrieving Information on Detected HOPS.......cccvveeiiiiiie i 340
e Retrieving Information on Detected Chirps........ ..o 358
o Retrieving Trace Data........cc.eeeiiiiiiiii e 374
e Exporting Table Results 1o an ASCIl File.......ooouuiiiiiiiii e 376
o  EXporting Trace RESUILS........ccoiiiiiiiiiieee e e e e e 377
e Exporting I/Q Results to an ig-tar File.......cccoocviiiiiiiiii e 380

Retrieving Information on Detected Hops

The following commands return information on the currently selected or all detected
hops.

CALCulate<n>:HOPDetection: TABLE:RESUILS?.......cccccurriiiiieeiiee e e e s cecciirireeeeeeeseeeeeesenenns 342
CALCulate<n>:HOPDetection:TOTaI?.......cccciieeeeieeeieieieiceseese s e s e e e e eeeeeseeeeeeeeeeeeesennennnnnas 345
[SENSe:JHOP:FREQUENCY:AVGFM?...cciiiiiiiiiticeiieieie e e e e e e e e e e e e eeee e eeeeeeees s e e e e e as 345
[SENSe:JHOP:FREQUENCY:AVGFM:AVERAGE? ... eeeeeereseerereseeseseseeseseseseseeeeeeseeseseseseesen. 346
[SENSe:JHOP:FREQuUeNncy:AVGFM:MAXIMUM?....ceeiiiiiiieiieieiiieeeeaae e e e e e e e e e aaeaeeeeeeees 346
[SENSe:JHOP:FREQuUeNcy:AVGFM:MINIMUM?.....oeieieieieeeceeeeeieeieieeeeee e e e e e e e e e e aeeeeeeees 346
[SENSe:JHOP:FREQuUeNcY:AVGFM:SDEVIAtioN?......ccceeeeieeeieiiiinieicersseseeeeeeeeeaeeaeaeeeeeeeens 346
[SENSe:IHOP:FREQUENCY:FMERIOI?....c.ciceieieeieeeieiintiteeeaeseseeeeeasaaaaaaaseserereeeeneeesnennnnnnas 346
[SENSe:JHOP:FREQUeNCY:FMERIONAVERAGE?.....c.ciiiiiiieieeeeeeeeeeeiet e 346
[SENSe:JHOP:FREQueNcy:FMERIOrMAXIMUM?........ciiiiiiieieieiiiiiiiiceeeseseeeeeeeeeaaaaseeeeeeens 346
[SENSe:JHOP:FREQuency:FMERIOrMINIMUM?.....coiiiiiiieeeeee e 346
[SENSe:JHOP:FREQueNncy:FMERIOr:SDEVIAtioN?.......ccceeeieeeeeeeeeeieieieeaeee e e e e e e e eeeens 346
[SENSe:JHOP:FREQUENCY:FREQUENCY?.....cceeeeeeeeeieieeeeeeeeeteetetateeeeseeeeeeeeeaaaaeeeeeeeeeeeens 347
[SENSe:JHOP:FREQuency:FREQUENCY:AVERAQGE?.....uuueieieieieieeeeeeeeeeeeeeeeeeeeeeenenennns 347
[SENSe:JHOP:FREQuency:FREQUENCY:MAXIMUM?......uuiieiaieeeeeee e e e e eeeeeeeeeeeeeeeeeeennees 347
[SENSe:JHOP:FREQuency:FREQUENCY:MINIMUM?.....ccuvrrimreiiiiiiieieieieeeeeeeeaeeseseeeeeseeeenns 347
[SENSe:JHOP:FREQuency:FREQUeNCY:SDEVIation?.......cccoeieieieeeeeeeieieeeeeeeeevevesennns 347
[SENSE:JHOP:FREQUENCY:MAXFEM?. v eeeeeeeeseeeeseseseesesesesseseseseesesesesseseseseseeseeeseseseneses 347
[SENSe:JHOP:FREQUENCY:MAXFMIAVERAQGE?....uuuuuuaaaaaaaeeeeeeeeeeeaeeeeeeeeeeeeeeeeaeennnnnnnnnnnes 348
[SENSe:JHOP:FREQUeNCY:MAXFM:MAXIMUM?....iieieieieiieeeeeeeeeeeeeeeeeeeeeve e 348
[SENSe:JHOP:FREQUeNCY:MAXFM:MINIMUM?.c.cvvuieierennieaeaeieeeeeeeeeeeaeeeeseeeeeeeeeeecennnnnnnnes 348
[SENSe:]JHOP:FREQuency:MAXFM:SDEVIatioN?......eiiiieeriiieeieeeiiiieieeeeeeiiae s e eeeeenan e s aeeenns 348
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[SENSe:JHOP:FREQuency:RELFrequency:SDEVIation?......ccccceieieieeeeeeeeeeeieeeeeeeeeeeeenennnnnnns 348
[SENSe:IHOP:FREQUENCY:RMSFM?...eiiiiiiiiiitiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeesnnnsnnnnnnnaneneeeeeeas 349
[SENSe:JHOP:FREQUeNCY:RMSFM:AVERAGE?......cociiiiiiiiiiiiiiiiiiaaeae e e e e e e e e e e e eeeeeeeeeeeeeees 349
[SENSe:JHOP:FREQuUeNcy:RMSFM:MAXIMUM?......uuuuiiiriiiiiaiaiaieseeeeeeeaeeeeeeeeeeeseessessnnnnnnes 349
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[SENSe:]JHOP:PHASE:AVGPMIMINIMUM?...uuiieieeeiiie e e e eeitieee e e e e et e e e e e e s e e s eeaaaaeeeeeeens 350
[SENSe:]JHOP:PHASEe:AVGPM:SDEVIAtioN?. ... .ottt e e 350
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[SENSE:JHOP:PHASE:MAXPMIAVERAGE?. .....veeeeveeeeteeeereeeeeereteeesesseseseeseeesseeeeessesesessaneens 350
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[SENSE:THOP:PHASE:IRMSPM?. ...ttt ettt et e e e e e e e e e 351
[SENSe:]JHOP:PHASE:RMSPMIAVERAQGE?. ...cu ettt 351
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[SENSe:JHOP:PHASE:RMSPM:SDEVIAtoN?....uvuvereeeieieieieeeeeeeeeeeeeeeeeeeeeeeeeessssssssasnnnnnnnnns 351
[SENSE:IHOP:NUNMBEI?......cceeeeetteeieeeeeetiee e e e e eeeteee e e e s et eeeeeeeetaaeeeeseeetaaeeeeseesanneeeseesananss 352
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[SENSe:JHOP:POWer:AVEPOWEr:MINIMUM?.......ccceeiiiieiriiiiiiiiieeeeeaeieeeeeeeaeaaseseeeeeeeeeeens 352
[SENSe:JHOP:POWer:AVEPOWETr:SDEVIAtioN?.......uuuuueeeieeieieieeeeeeeeeeeeeeeeeeeeeeessssssnnnnnnnnnnns 352
[SENSE:JHOP:POWEIMAXPOWEI?.....cceeteteeieeeeeettiieeeeeeettaaeeeeeesstaaeeeseessnaeeaesenranaeeeseenes 352
[SENSe:]JHOP:POWer:MAXPOWENAVERAGE?. . .uuiiiiiiteiiieieeieeiiiee e e eeeete e e e eeeaae s e e s eeanaes 353
[SENSe:JHOP:POWer:MAXPOWEr: MAXIMUM?.....ccieiiiieeeeeeitiieeeeseeaneseeeeeeanneseeseeesnnseaaeens 353
[SENSe:JHOP:POWer:MAXPoWEr:MINIMUM?.....coiiiiiieeeeei et e e 353
[SENSe:]JHOP:POWer:MAXPoWer:SDEVIatioN?.......oiuiiieiei ettt 353
[SENSE:JHOP:POWEIMINPOWEI?.......cceeeeeeeeeeeteietiitieeeeeaeeeeeeeeaaaaeaeeeeeeeeeeeesssssssasannnnnnnns 353
[SENSe:JHOP:POWer:MINPOWENAVERAJE?. .. .cieieieieeeeeeeeeeeeeeeeeeeeeevetevaee e e e e 353
[SENSe:]JHOP:POWer:MINPOWEr:MAXIMUM?....uuieieeiiiiieieeeeeeriieeeeeeeeeteeeeeeeesnnaeeeesesrannnnns 353
[SENSe:]JHOP:POWer:MINPoWEr:MINIMUM?....ccuuuuieieeeeieieieeeeeeinieseeeseninasssesennsaneessensnnns 354
[SENSe:JHOP:POWer:MINPOWEr:SDEVIAtioN?.....cccieieeeieeeeeeeee et 354
[SENSE:THOP:POWEFPWRRIDPIE?. ....evoeeeeeeeeseeeeseseseereeeseseeseseseeseseseseeseseseseeseseseensesenes 354
[SENSe:JHOP:POWEr:PWRRIPPIEAVERAGE?. ........eeeeeeeeeeeeesereeseeseeeeseseseeseseseeneseseseeneseses 354
[SENSe:JHOP:POWer:PWRRIPPIE:MAXIMUM?....ciiiieieieeeeeeeeeeeeeeeeeeeeeeverer e 354
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[SENSe:]JHOP:POWer:PWRRIpPIe:SDEVIAtION?.....uueeieeiieiieeeeeeeeeieeeee et e e e e et e e eeeens 354
[SENSE:THOP:STATELINDEX]?. v veeeeeeeeseeeeeeseeseeeseeseseeseeseeeseesesesesesseseesseseseseeseseeesessens 354
[SENSE:JHOP:STATE[INDEX:AVERAGE?.......e.eoeeeeeeeeeeeeeeesees e seeneeeseeeeneseeesneseeeseensenees 355
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[SENSE:JHOP: TIMING:BEGIN? . eeeeeeeeeeeeeeeeeeeseseseeseeeseeeeseseseeseseseesseseseeseseeeeseseseseenesens 356
[SENSe:JHOP:TIMING:BEGIN:AVERAQGE?......cceveverrrririiiiiieieieieseeeeeaeaeseseeeereeeessssarsrannnnnnnn 356
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[SENSe:JHOP: TIMINg:DWELLEMAXIMUM?...ueieeeeieiee e e e e eeieiee e e e eeente e e e seeeanaeeaeseeennaneeaeeeees 357
[SENSe:]JHOP:TIMING:DWELEMINIMUM? ...ttt e e e e 357
[SENSe:]JHOP:TIMINg:DWELLSDEVIAtioN?....ceeieiieeeeee ettt e e e 357
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[SENSe:]JHOP:TIMING:SWITChING:AVERAJE?.....ciiieieeeeeeeeeeeeeeeeeeeeeeeeeee e 358
[SENSe:HOP:TIMIng:SWITching:MAXIMUM?....ccoeee e ee et e e e e e e e 358
[SENSe:HOP:TIMINg:SWITChing:MINIMUM?......ueieiaaeae e 358
[SENSe:]JHOP:TIMing:SWITching:SDEVIation?.... ...ttt 358

CALCulate<n>:HOPDetection:TABLe:RESults? [<Start>, <End>]

This command queries the hop results table. The result is a comma-separated list of
value sets, one set for each hop.

If no query parameters are specified, the results for all detected hops are returned.

Which values are returned depends on the enabled parameters for the results tables
(see CALCulate<n>:HOPDetection:TABLe:COLumn on page 268).

Suffix:
<n> irrelevant

Query parameters:

<Start> integer
The hop number of the first hop to be returned. Hop numbers
start at 1.

<End> integer

The hop number of the last hop to be returned.

Return values:
<ID> timestamp which corresponds to the absolute time the beginning
of the hop was detected

<HopNo> consecutive number of detected hop, starts at 1 for each new
measurement
<Statelndex> consecutive number of corresponding nominal hop state as

defined in the "hop States" table (see CAL.Culate<n>:
HOPDetection:STATes [ :DATA] on page 229)

<Begin> relative time (in ms) from the capture start at which the signal
first enters the tolerance area of a nominal hop (within the analy-
sis region)
Default unit: ms

<DwellTime> The duration of a hop from begin to end, that is, the time the sig-
nal remains in the tolerance area of a nominal hop frequency.
Default unit: ms

<SwitchTime> The time the signal requires to "hop" from one level to the next.
It is defined as the time between a hop end and the following
hop begin.
Default unit: ms
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<FregNom> Nominal frequency of the hop state
Default unit: kHz

<FregAvg> Average frequency measured within the frequency measure-
ment range of the hop

Default unit: kHz

<FregDev> Deviation of the hop frequency from the nominal hop state fre-
quency
For details see "Hop State Deviation" on page 48.

Default unit: kHz

<FreqRel> Relative difference in frequency between two hops.
For details see "Relative Frequency (Hop-to-Hop)" on page 49.

Default unit: kHz

<FMDevMax> Maximum deviation of the hop frequency from the nominal hop
frequency as defined in the "Hop States" table. The deviation is
calculated within the frequency measurement range of the hop.
For details see "Frequency Deviation (Peak)" on page 49.

Default unit: kHz

<FMDevRMS> RMS deviation of the hop frequency from the nominal (linear)
hop frequency as defined in the "Hop States" table. The devia-
tion is calculated within the frequency measurement range of the
hop.
For details see "Frequency Deviation (RMS)" on page 49.

Default unit: kHz

<FMDevAvg> Average deviation of the hop frequency from the nominal (linear)
hop frequency as defined in the "Hop States" table. The devia-
tion is calculated within the frequency measurement range of the
hop.
For details see "Frequency Deviation (Average)" on page 50.

Default unit: kHz

<PMDevMax> Maximum deviation of the hop phase from the nominal hop
phase as defined in the "Hop States" table. The deviation is cal-
culated within the frequency measurement range of the hop.
For details see "Phase Deviation (Peak)" on page 50.

Default unit: kHz

<PMDevRMS> RMS deviation of the hop phase from the nominal (linear) hop
phase as defined in the "Hop States" table. The deviation is cal-
culated within the frequency measurement range of the hop.
For details see "Phase Deviation (RMS)" on page 51.

Default unit: kHz
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<PMDevAvg> Average deviation of the hop phase from the nominal (linear)
hop phase as defined in the "Hop States" table. The deviation is
calculated within the frequency measurement range of the hop.
For details see "Phase Deviation (Average)" on page 51.

Default unit: kHz

<PowMin> Minimum power level measured during a hop. Which part of the
hop precisely is used for calculation depends on the power
parameters in the "Power" measurement range configuration.

Default unit: dBm

<PowMax> Maximum power level measured during a hop. Which part of the
hop precisely is used for calculation depends on the power
parameters in the "Power" measurement range configuration.

Default unit: dBm

<PowAvg> Average power level measured during a hop. Which part of the
hop precisely is used for calculation depends on the power
parameters in the "Power" measurement range configuration.

Default unit: dBm

<PowRip> Power level measured during the hop ripple time. Which part of
the hop precisely is used for calculation depends on the power
parameters in the "Power" measurement range configuration.

Default unit: dBm

Example: CALC3:HOPD:TABLe? 1, 10
Result:
Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Usage: Query only
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Manual operation: See "State Index" on page 47
See "Hop Begin" on page 47
See "Dwell Time" on page 48
See "Switching Time" on page 48
See "State Frequency (Nominal)" on page 48
See "Average Frequency" on page 48
See "Hop State Deviation" on page 48
See "Relative Frequency (Hop-to-Hop)" on page 49
See "Frequency Deviation (Peak)" on page 49
See "Frequency Deviation (RMS)" on page 49
See "Frequency Deviation (Average)" on page 50
See "Phase Deviation (Peak)" on page 50
See "Phase Deviation (RMS)" on page 51
See "Phase Deviation (Average)" on page 51
See "Minimum Power" on page 51
See "Maximum Power" on page 52
See "Average Power" on page 52
See "Power Ripple" on page 52
See "Minimum Power" on page 58
See "Maximum Power" on page 58
See "Power Ripple" on page 58

CALCulate<n>:HOPDetection:TOTal?
This command returns the total number of hops found.

Suffix:
<n> irrelevant

Return values:
<TotalHops>

Usage: Query only

[SENSe:]JHOP:FREQuency:AVGFm? <QueryRange>

Returns the average Frequency Deviation from the Results table for the specified

hop(s).
Query parameters:
<QueryRange> SELected | CURRent | ALL
SELected
Selected hop
CURRent
Detected hops in the current capture buffer
ALL

All hops detected in the entire measurement
Usage: Query only

Manual operation: See "Frequency Deviation (Average)" on page 50
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[SENSe:]JHOP:FREQuency:AVGFm:AVERage? <QueryRange>
[SENSe:]JHOP:FREQuency:AVGFm:MAXimum? <QueryRange>
[SENSe:]HOP:FREQuency:AVGFm:MINimum? <QueryRange>
[SENSe:]JHOP:FREQuency:AVGFm:SDEViation? <QueryRange>

Returns the statistical value for the average Frequency Deviation from the statistics
table for the specified hop(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]JHOP:FREQuency:FMERror? <QueryRange>
Returns the frequency deviation from the Results table for the specified hop(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Selected hop

CURRent

Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

Manual operation: See "Hop State Deviation" on page 48

[SENSe:]JHOP:FREQuency:FMERror:AVERage? <QueryRange>
[SENSe:]JHOP:FREQuency:FMERror:MAXimum? <QueryRange>
[SENSe:]JHOP:FREQuency:FMERror:MINimum? <QueryRange>
[SENSe:]JHOP:FREQuency:FMERror:SDEViation? <QueryRange>
Returns the statistical value for the frequency deviation from the statistics table for the
specified hop(s).
Query parameters:
<QueryRange> CURRent | ALL

CURRent

Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only
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[SENSe:]JHOP:FREQuency:FREQuency? <QueryRange>

Returns the average frequency from the Results table for the specified hop(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected hop

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement
Usage: Query only

Manual operation: See "Average Frequency" on page 48

[SENSe:]JHOP:FREQuency:FREQuency:AVERage? <QueryRange>
[SENSe:]JHOP:FREQuency:FREQuency:MAXimum? <QueryRange>
[SENSe:]JHOP:FREQuency:FREQuency:MINimum? <QueryRange>
[SENSe:]HOP:FREQuency:FREQuency:SDEViation? <QueryRange>

Returns the statistical value for the average frequency from the statistics table for the
specified hop(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]JHOP:FREQuency:MAXFm? <QueryRange>

Returns the maximum Frequency Deviation from the Results table for the specified

hop(s).
Query parameters:
<QueryRange> SELected | CURRent | ALL
SELected
Selected hop
CURRent
Detected hops in the current capture buffer
ALL

All hops detected in the entire measurement
Usage: Query only

Manual operation: See "Frequency Deviation (Peak)" on page 49



R&S®FSW-K60 Remote Commands to Perform Transient Analysis

[SENSe:]JHOP:FREQuency:MAXFm:AVERage? <QueryRange>
[SENSe:]HOP:FREQuency:MAXFm:MAXimum? <QueryRange>
[SENSe:]JHOP:FREQuency:MAXFm:MINimum? <QueryRange>
[SENSe:]JHOP:FREQuency:MAXFm:SDEViation? <QueryRange>

Returns the statistical value for the maximum Frequency Deviation from the statistics
table for the specified hop(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]HOP:FREQuency:RELFrequency? <QueryRange>

Returns the relative hop-to-hop frequency from the Results table for the specified

hop(s).
Query parameters:
<QueryRange> SELected | CURRent | ALL
SELected
Selected hop
CURRent
Detected hops in the current capture buffer
ALL

All hops detected in the entire measurement
Usage: Query only

Manual operation: See "Relative Frequency (Hop-to-Hop)" on page 49

[SENSe:]JHOP:FREQuency:RELFrequency:AVERage? <QueryRange>
[SENSe:]JHOP:FREQuency:RELFrequency:MAXimum? <QueryRange>
[SENSe:]JHOP:FREQuency:RELFrequency:MINimum? <QueryRange>
[SENSe:]JHOP:FREQuency:RELFrequency:SDEViation? <QueryRange>
Returns the statistical value for the relative hop-to-hop frequency from the statistics
table for the specified hop(s).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

HE
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[SENSe:]JHOP:FREQuency:RMSFm? <QueryRange>

Returns the RMS Frequency Deviation from the Results table for the specified hop(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected hop

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement
Usage: Query only

Manual operation: See "Frequency Deviation (RMS)" on page 49

[SENSe:]JHOP:FREQuency:RMSFm:AVERage? <QueryRange>
[SENSe:]JHOP:FREQuency:RMSFm:MAXimum? <QueryRange>
[SENSe:]HOP:FREQuency:RMSFm:MINimum? <QueryRange>
[SENSe:]JHOP:FREQuency:RMSFm:SDEViation? <QueryRange>

Returns the statistical value for the RMS Frequency Deviation from the statistics table
for the specified hop(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]JHOP:ID? <QueryRange>
Returns the hop IDs from the Results table for the specified hop(s).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]JHOP:PHASe:AVGPm? <QueryRange>

This command queries the Average Phase Deviation from the Result Table
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Selected hop

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement
Usage: Query only

Manual operation: See "Phase Deviation (Average)" on page 51

[SENSe:]JHOP:PHASe:AVGPm:AVERage? <QueryRange>
[SENSe:]JHOP:PHASe:AVGPmM:MAXimum? <QueryRange>
[SENSe:]JHOP:PHASe:AVGPmM:MINimum? <QueryRange>
[SENSe:]JHOP:PHASe:AVGPm:SDEViation? <QueryRange>

Returns the statistical value for the Average Phase Deviation from the statistics table
for the specified hop(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]JHOP:PHASe:MAXPm? <QueryRange>

This command queries Maximum Phase Deviation from the Result Table
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected hop

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

Manual operation: See "Phase Deviation (Peak)" on page 50

[SENSe:]JHOP:PHASe:MAXPm:AVERage? <QueryRange>
[SENSe:]JHOP:PHASe:MAXPm:MAXimum? <QueryRange>
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[SENSe:]JHOP:PHASe:MAXPm:MINimum? <QueryRange>
[SENSe:]JHOP:PHASe:MAXPm:SDEViation? <QueryRange>

Returns the statistical value for the Maximum Phase Deviation from the statistics table
for the specified hop(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]JHOP:PHASe:RMSPm? <QueryRange>
This command queries the RMS Phase Deviation from the Result Table

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Selected hop

CURRent

Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

Manual operation: See "Phase Deviation (RMS)" on page 51

[SENSe:]JHOP:PHASe:RMSPm:AVERage? <QueryRange>
[SENSe:]JHOP:PHASe:RMSPm:MAXimum? <QueryRange>
[SENSe:]JHOP:PHASe:RMSPm:MINimum? <QueryRange>
[SENSe:]JHOP:PHASe:RMSPm:SDEViation? <QueryRange>

Returns the statistical value for the RMS Phase Deviation from the statistics table for
the specified hop(s).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only
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[SENSe:]JHOP:NUMBer? <QueryRange>

Returns the hop numbers from the Results table for the specified hop(s).
Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]JHOP:POWer:AVEPower? <QueryRange>

Returns the average power from the Results table for the specified hop(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected hop

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement
Usage: Query only

Manual operation: See "Average Power" on page 52

[SENSe:]JHOP:POWer:AVEPower:AVERage? <QueryRange>
[SENSe:]JHOP:POWer:AVEPower:MAXimum? <QueryRange>
[SENSe:]JHOP:POWer:AVEPower:MINimum? <QueryRange>
[SENSe:]JHOP:POWer:AVEPower:SDEViation? <QueryRange>

Returns the statistical value for the average power from the statistics table for the
specified hop(s).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]JHOP:POWer:MAXPower? <QueryRange>

Returns the maximum hop power from the Results table for the specified hop(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Selected hop

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement
Usage: Query only

Manual operation: See "Maximum Power" on page 52

[SENSe:]JHOP:POWer:MAXPower:AVERage? <QueryRange>
[SENSe:]JHOP:POWer:MAXPower:MAXimum? <QueryRange>
[SENSe:]JHOP:POWer:MAXPower:MINimum? <QueryRange>
[SENSe:]JHOP:POWer:MAXPower:SDEViation? <QueryRange>

Returns the statistical value for the maximum power from the statistics table for the
specified hop(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]JHOP:POWer:MINPower? <QueryRange>

Returns the minimum hop power from the Results table for the specified hop(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected hop

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

Manual operation: See "Minimum Power" on page 51
See "Power Ripple" on page 52

[SENSe:]JHOP:POWer:MINPower:AVERage? <QueryRange>
[SENSe:]JHOP:POWer:MINPower:MAXimum? <QueryRange>
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[SENSe:]JHOP:POWer:MINPower:MINimum? <QueryRange>
[SENSe:]JHOP:POWer:MINPower:SDEViation? <QueryRange>

Returns the statistical value for the minimum power from the statistics table for the
specified hop(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]HOP:POWer:PWRRipple? <QueryRange>
Returns the ripple power from the Results table for the specified hop(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Selected hop

CURRent

Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]JHOP:POWer:PWRRipple:AVERage? <QueryRange>
[SENSe:]JHOP:POWer:PWRRipple:MAXimum? <QueryRange>
[SENSe:]JHOP:POWer:PWRRipple:MINimum? <QueryRange>
[SENSe:]JHOP:POWer:PWRRipple:SDEViation? <QueryRange>

Returns the statistical value for the ripple power from the statistics table for the speci-

fied hop(s).

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected hops in the current capture buffer
ALL

All hops detected in the entire measurement

Usage: Query only

[SENSe:]HOP:STATe[:INDex]? <QueryRange>

Returns the hop states from the Results table for the specified hop(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Selected hop

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement
Usage: Query only

Manual operation: See "State Index" on page 47

[SENSe:]JHOP:STATe[:INDex]:AVERage? <QueryRange>
[SENSe:]HOP:STATe[:INDex]:MAXimum? <QueryRange>
[SENSe:]JHOP:STATe[:INDex]:MINimum? <QueryRange>
[SENSe:]JHOP:STATe[:INDex]:SDEViation? <QueryRange>

Returns the statistical value for the hop states from the statistics table for the specified

hop(s).

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected hops in the current capture buffer
ALL

All hops detected in the entire measurement

Usage: Query only

[SENSe:]JHOP:STATe:STAFrequency? <QueryRange>

Returns the nominal hop state frequency from the Results table for the specified

hop(s).
Query parameters:
<QueryRange> SELected | CURRent | ALL
SELected
Selected hop
CURRent
Detected hops in the current capture buffer
ALL

All hops detected in the entire measurement
Usage: Query only

Manual operation: See "State Frequency (Nominal)" on page 48

[SENSe:]JHOP:STATe:STAFrequency:AVERage? <QueryRange>
[SENSe:]JHOP:STATe:STAFrequency:MAXimum? <QueryRange>
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[SENSe:]JHOP:STATe:STAFrequency:MINimum? <QueryRange>
[SENSe:]HOP:STATe:STAFrequency:SDEViation? <QueryRange>

Returns the statistical value for the nominal hop state frequency from the statistics
table for the specified hop(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]HOP:TIMing:BEGin? <QueryRange>
Returns the begin times from the Results table for the specified hop(s).

The begin time is the relative time (in ms) from the capture start at which the signal first
enters the tolerance area of a nominal hop (within the analysis region).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Selected hop

CURRent

Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

Manual operation: See "Hop Begin" on page 47

[SENSe:]JHOP:TIMing:BEGin:AVERage? <QueryRange>
[SENSe:]JHOP:TIMing:BEGin:MAXimum? <QueryRange>
[SENSe:]JHOP:TIMing:BEGin:MINimum? <QueryRange>
[SENSe:]JHOP:TIMing:BEGin:SDEViation? <QueryRange>

Returns the statistical value for the begin time from the statistics table for the specified

hop(s).

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected hops in the current capture buffer
ALL

All hops detected in the entire measurement

Usage: Query only
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[SENSe:]JHOP:TIMing:DWELI? <QueryRange>

Returns the dwell time from the Results table for the specified hop(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected hop

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement
Usage: Query only

Manual operation: See "Dwell Time" on page 48

[SENSe:]HOP:TIMing:DWELI:AVERage? <QueryRange>
[SENSe:]JHOP:TIMing:DWELI:MAXimum? <QueryRange>
[SENSe:]JHOP:TIMing:DWELI:MINimum? <QueryRange>
[SENSe:]HOP:TIMing:DWELI:SDEViation? <QueryRange>

Returns the statistical value for the hop dwell time from the statistics table for the
specified hop(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

[SENSe:]JHOP:TIMing:SWITching? <QueryRange>

Returns the switching time from the Results table for the specified hop(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected hop

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

Manual operation: See "Switching Time" on page 48
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[SENSe:]JHOP:TIMing:SWITching:AVERage? <QueryRange>
[SENSe:]JHOP:TIMing:SWITching:MAXimum? <QueryRange>
[SENSe:]JHOP:TIMing:SWITching:MINimum? <QueryRange>
[SENSe:]HOP:TIMing:SWITching:SDEViation? <QueryRange>

Returns the statistical value for the hop switching time from the statistics table for the
specified hop(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only

Retrieving Information on Detected Chirps

The following commands return information on the currently selected or all detected
chirps.

CALCulate<n>:CHRDetection: TABLE:RESUIS?.....cciiieeiiieieeeeeece et ee s 360
CALCulate<n>:CHRDEteCtON: TOTaI?.....ccceeeieeceierireeeeeeeeeeeesssserenereeeeeeeeeeessnssnnnreneeeeeees 362
[SENSe:]CHIRP:FREQUENCY:AVGFM?...uutitiiiieieieee e e e e eeeeeeeeeeeeeeeeeeeeesnrnnanananaeeaeaeeeeaaaaas 363
[SENSe:]CHIRp:FREQUENCY:AVGFM:AVERAQGE?....ccvvviieiiiiieiiiieeeeeeetce e eeeee e 363
[SENSe:]CHIRp:FREQUENCY:AVGFM:MAXIMUM?..cetitiieeeeieriiiieeeereeniseeeeeeennnseeseennnnaneaaes 363
[SENSe:]CHIRp:FREQuUeNcy:AVGFMIMINIMUM?.....cciiiiiiiiiiiiiiiiiiitre e e e e e e e e e e e e eeeeeees 363
[SENSe:]CHIRp:FREQuUency:AVGFM:SDEVIatioN?....c.ccuvieiiiicirieieeeeneeee e e e 363
[SENSe:]CHIRp:FREQUENCY:CHERIOI?.....eiiiiiiiitiie it ee e e e e e e e e e e e e e e e e 363
[SENSe:]CHIRp:FREQuUeNCY:CHERIONAVERAQGE?.....ccieiieeerieieeeereeaeeesessevnnrereeeseaaaeesannns 364
[SENSe:]CHIRp:FREQueNcy:CHERIOIMAXIMUM?.....ccvvruriirieieenaaaaeeeseesesasaaeaesesseeeeeenenes 364
[SENSe:]CHIRp:FREQueNcy:CHERIONMINIMUM?...ciceviiieiieeeiiiee e eeerene e e eeeene e e e eeera s 364
[SENSe:]CHIRp:FREQuency:CHERIor:SDEVIation?......ccceuiiiuiuiuiuiiaeie e e e e eeeeeeeeeees 364
[SENSe:]CHIRp:FREQUENCY:FREQUENCY?.....ccieiieeeeeeieaeeiateteeaaaas e e e e e e e e aaaaaaeaeeeeeeeeeanenens 364
[SENSe:]CHIRp:FREQuency:FREQUENCY:AVERAQJE?. ... . iaieaeeeeeeeeeeeee e 364
[SENSe:]CHIRp:FREQuency:FREQUENCY:MAXIMUM?....cceeeeeeeieeeeeeeeeeeeeeeeeeeeee s 364
[SENSe:]CHIRp:FREQuency:FREQUENCY:MINIMUM?.......iieeieieieeeeeeeeeeeeeeeeeceeeeeeenennannes 364
[SENSe:]CHIRp:FREQuency:FREQUENCY:SDEVIation?......ccceveieeeiieeeeeeeeeeeeeeeeeeeeeeeveeenennenes 364
[SENSe:]CHIRP:FREQUENCY:MAXFM?. ..t iieeieieeeeeeieiee s e e e eetteee e e e e eease s e e e e e eaanae s e eeeeennneeaaees 365
[SENSe:]CHIRp:FREQUENCY:MAXFMAVERAQJE?. .. .ieieieiei ettt 365
[SENSe:]CHIRp:FREQuency:MAXFMIMAXIMUM?......ceirieeeeereeeeeeseeenrereeeereee e e e enens 365
[SENSe:]CHIRp:FREQuency:MAXFM:IMINIMUM?......eiiieiieeeieeaeeeeeeeeeieeieeeeeeeeeeeeeeeeeennenes 365
[SENSe:]CHIRp:FREQuency:MAXFM:SDEVIAtion?.....cccccuvrrrrieerieeaeeesisssernnreeeereeeseesssnnnnns 365
[SENSe:]CHIRP:FREQUENCY:RMSFM?....uuueiiiiieieieeeeeeeeeeeee e e eeeeeeeeeeetaieaesse e s e e e e e e aaaaaas 365
[SENSe:]CHIRp:FREQUENCY:RMSFM:AVERAQGE?....ccuuuiiiiiiiiiiieieeteeiiiie e e eeeine e s e eeeinnn e 366
[SENSe:]CHIRp:FREQUEeNCY:RMSFM:MAXIMUM?.ceuvuiiieieeiiiieeaereenneseeseeeinnaesaesseennseeaeees 366
[SENSe:]CHIRp:FREQuUency:RMSFM:IMINIMUM?.....cciiiiiiiiiiiniieaeae e e e e e e e e e e e e eeeeeeeeeeeeeens 366
[SENSe:]CHIRp:FREQuency:RMSFM:SDEVIatioN?.......cccviiiiiierriiieeereeie e eeee s 366
[IS] =1 IS T= 0 [0 11 o 1 1 OSSN 366
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[SENSE:JCHIRDINUMBEI?.....ccetitiiieeeieete e e e e eetteee e e e st s e e e e e etaae s e e e s eab s e e e e eeaaaneeeeenntaneeas 366
[SENSE:ICHIRP:PHASE: AV GPIM?. .. ettt e et e e e e e e e e 366
[SENSE:]ICHIRP:PHASE:AVGPMAVERAGE?........eeeeseereeeeeseereeseeseseseseeseseeeseesseseeseseeseon 367
[SENSe:]CHIRP:PHASE:AVGPMIMAXIMUM?....uiiiieieieeeieeeeeeeeeeeeeeeeeeeeteev e e e e 367
[SENSe:]CHIRP:PHASE:AVGPMIMINIMUM?...cevvrirrrirriritiieieieieeeeeeeeeeeeesssseseeeeeeesessrssranane 367
[SENSe:]CHIRp:PHASE:AVGPM:SDEVIAtoN?...ccvuueieeeiietiiieeeeeetitieeeeeeeetneeeeeeeeenneseeeeeeanns 367
[SENSE:JCHIRP:PHASEMAXPIM?. ot teeeeeeeeeeeeseseeseeeseesesesesteseesseesesseeseseeeeeesseseeeseseesens 367
[SENSe:]CHIRP:PHASE:MAXPMIAVERAGE?. .....ceceeeeeeeeeereeeeseseseeseseeseseesesseseeneseeneseeneseas 367
[SENSe:]CHIRp:PHASE:MAXPM:IMAXIMUM? ...ttt e e e e e 367
[SENSe:]CHIRp:PHASE:MAXPM:MINIMUM?. ..ttt e e e 368
[SENSe:]CHIRP:PHASE:MAXPM:SDEVIAtION?......cceeieeeereriiririiiiiiaeieieseeeeeeeeeeeseeeerereeesesnsns 368
[SENSE:]CHIRP:PHASEIRMSPIM?... oo ieeieieeeeeeeeeeetette e e e et e s e e e e e e e e e e e e e e e eeeeeesessarabasannnnans 368
[SENSe:]CHIRP:PHASE:RMSPM:AVERAQGE?....uuuuiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeenrn e 368
[SENSe:]CHIRp:PHASE:RMSPM:MAXIMUM? ettt eeeeeeiieeeeeeeaieseeeseeiaaaeeeeesensaaeeeseeesnnans 368
[SENSe:]CHIRp:PHASE:RMSPM:MINIMUM?....iie ettt 368
[SENSe:]CHIRp:PHASEe:RMSPM:SDEVIAtioN?......ieeiiiiiiiieeie et 368
[SENSE:JCHIRP:POWEIAVEPOWET?.....cciiieieieeeeeeeeeeeeeeeeeeeeeeeeteva e e e e s e e e e e e e aaaaaenaeaeees 369
[SENSe:]CHIRp:POWer:AVEPOWErAVEREAGE?......uvurereecieieieeeeeeeeeeeeeeeeeeeeeeeeeeeesesseresannnes 369
[SENSe:]CHIRp:POWer:AVEPOWE:MAXIMUM?...uvtuieeeeiieriieeeeeeeerieeeeeeeesnnaeeeeseeernnaeeasseens 369
[SENSe:]CHIRp:POWer:AVEPOWE:MINIMUM?....cceiiiieeieeeeiieieeeeeeinte s e eeeeeinneseeeeeenaneeaeees 369
[SENSe:]CHIRp:POWer:AVEPOWEr:SDEVIAtioN?.......iiiiieiieeeeeeeeeiiei e e eeeiee e e e e e e e e eeeeen 369
[SENSE:]CHIRP:POWEIIMAXPOWEI?....cteteieaaaaaae e e e e e e e e eaaeaeeeeeeeeeeeeeeeesnsnsanneeaeaaaaeeeeeens 369
[SENSe:]CHIRp:POWer:MAXPOWErAVERAQGE?......cceeeeeieiiieiieiiiceaaaaaaeae e e e e eeaeaaaeeeeeeeeeeeeees 370
[SENSe:]CHIRp:POWer:-MAXPOWEr:MAXIMUM?.......uvurririiiiieieeeieieeeeeeeeeeeeeeeeeeeeeeessssnranane 370
[SENSe:]CHIRp:POWer:-MAXPOWEr:MINIMUM?.......ccoeieieeeeeeeriiriririieeeeeseseeeeeeeaeseeeeeeeeens 370
[SENSe:]CHIRp:POWer:MAXPoWer:SDEVIation?..........ceieeiierieieeeeeeeriieieeeeeerieeeeeeeennannns 370
[SENSE:JCHIRDP:POWEIMINPOWEI?. ...ccieeeiiieteeeeetieseeeeeeiaae s e e eseetas e e e eeeesnassaesensnneeesaeeens 370
[SENSe:]CHIRp:POWer:MINPOWENAVERAGE?. ... e ieiieeeeeeeeee e 370
[SENSe:]CHIRp:POWer:MINPOWEr:MAXIMUM?.....eeieieeeeeeeieieiieinieeeeeae e e e e e e e e e e e e aeeeeeeeeees 370
[SENSe:]CHIRp:POWer:MINPOWer:MINIMUM?. ....coiieieeeeeeeeee et 370
[SENSe:]CHIRp:POWer:-MINPOWEr:SDEVIAtiON?..........cceveeeeeeeeeririeririiceseieeeeeeeeeaeaeseeeeees 370
[SENSe:]CHIRP:POWErPWRRIPPIE?.....ceeeeeeeeieeeeeeeeeeterettiteeeeeeeseseseeeeeaeaeaeseseeseeeeesssnnes 371
[SENSe:]CHIRp:POWer:PWRRIPPIE:AVERAGE?. .. cieieieeeeeeeeeeeeeeeeeeeeeeeeee e 371
[SENSe:]CHIRp:POWer:PWRRIPPIEIMAXIMUM?.....eiieeeiireeeeeeeeieeeeeeeeeieseeeseeenneeeeesenennns 371
[SENSe:]CHIRp:POWer:PWRRIPPIEMINIMUM?. ..o eeeeseeeeseeseeeeeeeeesesneseseeseseeeeseaees 371
[SENSe:]JCHIRp:POWer:PWRRIPPIE:SDEVIAtON?......c.ceeeeeeeeeeeeeeseeeeeseeseeeseseeseseseesseseennes 371
[SENSE: CHIRD:STATE? oot eeeeeeeeseeeeeeseseeseseseeeeseseseeeeseseseeseseseeeeseseseeneseseeeeseseseeeens 371
[SENSE:]CHIRP:STATEAVERAGE?....ciiieieeieeeeeeeeeeeeeeeeeeeeeteta s e s e s e s e e e eeaeaaaeeeseeeeeeees 372
[SENSE:]CHIRP:STATEIMAXIMUM .. uueieeiiiiieieeeeeeiee e e e e eetteeeeeeeetataseeeseeranaeeeeeestanaaaeens 372
[SENSE:]CHIRD: STATEIMINIMUM . cettuueeeteeietaeeeeteettuaseeeereassaseeeeeesaaeeeeeeennaseeeeeernaaeaaees 372
[SENSE:]CHIRP:STATE:SDEVIAtON?. ... i ieeeeieie e e eeeeees e e e eete e e e e et e e e e e e s e e e e eenaa e e e e 372
[SENSE:ICHIRP:TIMING:BEGIN?. ... eeeeeeeeeeeeseseeseseeseeeeseeeeseseesesseseseeseseeseeneseeseseeneseeneneas 372
[SENSe:]CHIRP:TIMING:BEGINAVERAGE?. ... eeseeeseeeeseeeeeeseeeseseseseeseseeseseesesseneeeens 372
[SENSe:]CHIRD: TIMING:BEGIN:MAXIMUM?. e e eeeeeeeeeseeeeeeeeeseeeeeeeeeseeeeseseseseeeeeeeeens 372
[SENSe:]CHIRP:TIMING:BEGIN:MINIMUM?.....cceveriiririiiiiieeieeeeieseeeeeeeeeeeeeeeeeeeeeeesssrarennnnnn 372
[SENSe:]CHIRP:TIMING:BEGIN:SDEVIAtiON?....cccvvviiiiiiiiiiiiiieieieeeseeeeeaeeeeeeeereeeeeessssennnnnne 372
[SENSe:]CHIRP: TIMING:LENGEN?....uiiii ettt e e e e et e e e e e eeaae e e e eeeanan 373
[SENSe:]CHIRP:TIMING:LENGth:AVERAQGE?. ... eeiieeeeeeeeeeeeeeeeeeee e e e e e e e aaaaeaeees 373
[SENSe:]CHIRP: TIMING:LENGh:MAXIMUM?. ... seereseeneeeenseenesnereeean 373
[SENSe:]CHIRP:TIMING:LENGH:MINIMIUM? ...ttt eeeeseeseeeeeeseesesteseseeseseeeeseaees 373
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[SENSe:]CHIRp: TIMING:LENGth:SDEVIGtion?.....uciieeeieiiceiee e et e e et e e e e e e e e ee s 373
[SENSE:JCHIRD:TIMINGIRATE?. ....eeeeeeeeeeeeeeeee e eeeee e eee e eeen s eseeseeeeeen s e eseeneseeeen e 373
[SENSe:]ICHIRP:TIMING:RATEAVERAGE?.......e.veeeeseeereereeeeesteseeesesseseseseeseseseseeseeseenenenenes 374
[SENSe:]CHIRP:TIMING:RATE:MAXIMUM?.....coeiiereriiiiritiiieeaeaeeeeeeeeeeeaeeaeseseeeeeeeeesessssnranes 374
[SENSe:]CHIRP:TIMING:RATE:MINIMUM?...cetitiiiieeiieiiiieeeeeeeetee e e e e eeereeeeeseestnseeeeessnneaaas 374
[SENSe:]CHIRP:TIMING:RATE:SDEVItiON?....ceeeiieieieiiiiiiiiieiieieseeeeeeeeeeeeeeeeeeeeeeeessennnnnnnnes 374

CALCulate<n>:CHRDetection:TABLe:RESults? [<Start>, <End>]

This command queries the chirp results table. The result is a comma-separated list of
value sets, one set for each chirp.

If no query parameters are specified, the results for all detected chirps are returned.

Which values are returned depends on the enabled parameters for the results tables
(see CALCulate<n>:CHRDetection:TABLe:COLumn on page 262).

Suffix:
<n> irrelevant

Query parameters:

<Start> integer
The chirp number of the first chirp to be returned. Chirp numbers
start at 1.

<End> integer

The chirp number of the last chirp to be returned.

Return values:
<ID> Timestamp which corresponds to the absolute time the begin-
ning of the chirp was detected

<ChirpNo> Consecutive number of detected chirp, starts at 1 for each new
measurement
<Statelndex> Consecutive number of corresponding nominal chirp state as

defined in the "Chirp States" table (see CAL.Culate<n>:
CHRDetection:STATes[:DATA] on page 226)

<Begin> Time offset from the analyis region start at which the signal first
enters the tolerance area of a nominal chirp
Default unit: ms

<Length> The duration of a chirp from begin to end, that is, the time the
signal remains in the tolerance area of a nominal chirp.
Default unit: ms

<CRate> Derivative of the FM vs time trace within the frequency measure-
ment range
Default unit: kHz/ps
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<CRateDev> Deviation of the detected chirp rate from the nominal chirp state
(in kHz/us).
For details see "Chirp State Deviation" on page 55.

Default unit: kHz/us

<FregAvg> Average frequency measured within the frequency measure-
ment range of the chirp

Default unit: kHz

<FMDevMax> Maximum deviation of the chirp frequency from the nominal
chirp frequency as defined in the "Chirp States" table. The devi-
ation is calculated within the frequency measurement range of
the chirp.
For details see "Frequency Deviation (Peak)" on page 55.

Default unit: kHz

<FMDevRMS> RMS deviation of the chirp frequency from the nominal (linear)
chirp frequency as defined in the "Chirp States" table. The devi-
ation is calculated within the frequency measurement range of
the chirp.
For details see "Frequency Deviation (RMS)" on page 56.

Default unit: kHz

<FMDevAvg> Average deviation of the chirp frequency from the nominal (lin-
ear) chirp frequency as defined in the "Chirp States" table. The
deviation is calculated within the frequency measurement range
of the chirp.
For details see "Frequency Deviation (Average)" on page 56.

Default unit: kHz

<PMDevMax> Maximum deviation of the chirp phase from the nominal chirp
phase as defined in the "Chirp States" table. The deviation is
calculated within the frequency measurement range of the chirp.
For details see "Phase Deviation (Peak)" on page 57.

Default unit: kHz

<PMDevRMS> RMS deviation of the chirp phase from the nominal (linear) chirp
phase as defined in the "Chirp States" table. The deviation is
calculated within the frequency measurement range of the chirp.
For details see "Phase Deviation (RMS)" on page 57.

Default unit: kHz

<PMDevAvg> Average deviation of the chirp phase from the nominal (linear)
chirp phase as defined in the "Chirp States" table. The deviation
is calculated within the frequency measurement range of the
chirp.
For details see "Phase Deviation (Average)" on page 57.
Default unit: kHz
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<PowMin> Minimum power level measured during a chirp. Which part of the
chirp precisely is used for calculation depends on the power
parameters in the "Power" measurement range configuration.

Default unit: dBm

<PowMax> Maximum power level measured during a chirp. Which part of
the chirp precisely is used for calculation depends on the power
parameters in the "Power" measurement range configuration.

Default unit: dBm

<PowAvg> Average power level measured during a chirp. Which part of the
chirp precisely is used for calculation depends on the power
parameters in the "Power" measurement range configuration.

Default unit: dBm
<PowRip> Power level measured during the chirp ripple time. Which part of

the chirp precisely is used for calculation depends on the power
parameters in the "Power" measurement range configuration.

Default unit: dBm

Example: CALC3:CHRD:TABLe? 1, 10
Result:
Example: See Chapter 11.11.2, "Programming Example: Performing a

Chirp Detection Measurement", on page 383.
Usage: Query only

Manual operation: See "State Index" on page 54
See "Chirp Begin" on page 54
See "Chirp Length" on page 54
See "Chirp Rate" on page 54
See "Chirp State Deviation" on page 55
See "Average Frequency" on page 55
See "Frequency Deviation (Peak)" on page 55
See "Frequency Deviation (RMS)" on page 56
See "Frequency Deviation (Average)" on page 56
See "Phase Deviation (Peak)" on page 57
See "Phase Deviation (RMS)" on page 57
See "Phase Deviation (Average)" on page 57
See "Average Power" on page 58

CALCulate<n>:CHRDetection:TOTal?
This command returns the total number of chirps found.

Suffix:
<n> irrelevant

Return values:
<TotalChirps>

Usage: Query only
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[SENSe:]CHIRp:FREQuency:AVGFm? <QueryRange>

Returns the average Frequency Deviation from the Results table for the specified

chirp(s).
Query parameters:
<QueryRange> SELected | CURRent | ALL
SELected
Selected chirp
CURRent
Detected chirps in the current capture buffer
ALL

All chirps detected in the entire measurement
Usage: Query only

Manual operation: See "Frequency Deviation (Average)" on page 56

[SENSe:]CHIRp:FREQuency:AVGFm:AVERage? <QueryRange>
[SENSe:]CHIRp:FREQuency:AVGFm:MAXimum? <QueryRange>
[SENSe:]CHIRp:FREQuency:AVGFm:MINimum? <QueryRange>
[SENSe:]CHIRp:FREQuency:AVGFm:SDEViation? <QueryRange>

Returns the statistical value for the average Frequency Deviation from the statistics
table for the specified chirp(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

[SENSe:]CHIRp:FREQuency:CHERror? <QueryRange>

Returns the chirp rate deviation from the Results table for the specified chirp(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected chirp

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

Manual operation: See "Chirp State Deviation" on page 55
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[SENSe:]CHIRp:FREQuency:CHERror:AVERage? <QueryRange>
[SENSe:]CHIRp:FREQuency:CHERror:MAXimum? <QueryRange>
[SENSe:]CHIRp:FREQuency:CHERror:MINimum? <QueryRange>
[SENSe:]CHIRp:FREQuency:CHERror:SDEViation? <QueryRange>

Returns the statistical value for the chirp rate deviation from the statistics table for the
specified chirp(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

[SENSe:]CHIRp:FREQuency:FREQuency? <QueryRange>
Returns theaverage frequency from the Results table for the specified chirp(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Selected chirp

CURRent

Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

Manual operation: See "Average Frequency" on page 55

[SENSe:]CHIRp:FREQuency:FREQuency:AVERage? <QueryRange>
[SENSe:]CHIRp:FREQuency:FREQuency:MAXimum? <QueryRange>
[SENSe:]CHIRp:FREQuency:FREQuency:MINimum? <QueryRange>
[SENSe:]CHIRp:FREQuency:FREQuency:SDEViation? <QueryRange>
Returns the statistical value for the average frequency from the statistics table for the
specified chirp(s).
Query parameters:
<QueryRange> CURRent | ALL

CURRent

Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only
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[SENSe:]CHIRp:FREQuency:MAXFm? <QueryRange>

Returns the maximum Frequency Deviation from the Results table for the specified

chirp(s).
Query parameters:
<QueryRange> SELected | CURRent | ALL
SELected
Selected chirp
CURRent
Detected chirps in the current capture buffer
ALL

All chirps detected in the entire measurement
Usage: Query only

Manual operation: See "Frequency Deviation (Peak)" on page 55

[SENSe:]CHIRp:FREQuency:MAXFm:AVERage? <QueryRange>
[SENSe:]CHIRp:FREQuency:MAXFm:MAXimum? <QueryRange>
[SENSe:]CHIRp:FREQuency:MAXFm:MINimum? <QueryRange>
[SENSe:]CHIRp:FREQuency:MAXFm:SDEViation? <QueryRange>

Returns the statistical value for the maximum Frequency Deviation from the statistics
table for the specified chirp(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

[SENSe:]CHIRp:FREQuency:RMSFm? <QueryRange>

Returns the RMS Frequency Deviation from the Results table for the specified chirp(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected chirp

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

Manual operation: See "Frequency Deviation (RMS)" on page 56
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[SENSe:]CHIRp:FREQuency:RMSFm:AVERage? <QueryRange>
[SENSe:]CHIRp:FREQuency:RMSFm:MAXimum? <QueryRange>
[SENSe:]CHIRp:FREQuency:RMSFm:MINimum? <QueryRange>
[SENSe:]CHIRp:FREQuency:RMSFm:SDEViation? <QueryRange>

Returns the statistical value for the RMS Frequency Deviation from the statistics table
for the specified chirp(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

[SENSe:]CHIRp:ID? <QueryRange>
Returns the chirp IDs from the Results table for the specified chirp(s).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

[SENSe:]CHIRp:NUMBer? <QueryRange>
Returns the chirp numbers from the Results table for the specified chirp(s).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

[SENSe:]CHIRp:PHASe:AVGPmM? <QueryRange>

This command queries the Average Phase Deviation from the Result Table
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Selected chirp

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement
Usage: Query only

Manual operation: See "Phase Deviation (Average)" on page 57

[SENSe:]CHIRp:PHASe:AVGPmM:AVERage? <QueryRange>
[SENSe:]CHIRp:PHASe:AVGPmM:MAXimum? <QueryRange>
[SENSe:]CHIRp:PHASe:AVGPm:MINimum? <QueryRange>
[SENSe:]CHIRp:PHASe:AVGPm:SDEViation? <QueryRange>

Returns the statistical value for the Average Phase Deviation from the statistics table
for the specified chirp(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

[SENSe:]CHIRp:PHASe:MAXPm? <QueryRange>

This command queries Maximum Phase Deviation from the Result Table
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected chirp

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

Manual operation: See "Phase Deviation (Peak)" on page 57

[SENSe:]CHIRp:PHASe:MAXPm:AVERage? <QueryRange>
[SENSe:]CHIRp:PHASe:MAXPm:MAXimum? <QueryRange>
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[SENSe:]CHIRp:PHASe:MAXPm:MINimum? <QueryRange>
[SENSe:]CHIRp:PHASe:MAXPm:SDEViation? <QueryRange>

Returns the statistical value for the Maximum Phase Deviation from the statistics table
for the specified chirp(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

[SENSe:]CHIRp:PHASe:RMSPm? <QueryRange>
This command queries the RMS Phase Deviation from the Result Table

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Selected chirp

CURRent

Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

Manual operation: See "Phase Deviation (RMS)" on page 57

[SENSe:]CHIRp:PHASe:RMSPm:AVERage? <QueryRange>
[SENSe:]CHIRp:PHASe:RMSPmM:MAXimum? <QueryRange>
[SENSe:]CHIRp:PHASe:RMSPm:MINimum? <QueryRange>
[SENSe:]CHIRp:PHASe:RMSPm:SDEViation? <QueryRange>

Returns the statistical value for the RMS Phase Deviation from the statistics table for
the specified hop(s).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected hops in the current capture buffer

ALL
All hops detected in the entire measurement

Usage: Query only
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[SENSe:]CHIRp:POWer:AVEPower? <QueryRange>

Returns the average power from the Results table for the specified chirp(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected chirp

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement
Usage: Query only

Manual operation: See "Average Power" on page 58

[SENSe:]CHIRp:POWer:AVEPower:AVERage? <QueryRange>
[SENSe:]CHIRp:POWer:AVEPower:MAXimum? <QueryRange>
[SENSe:]CHIRp:POWer:AVEPower:MINimum? <QueryRange>
[SENSe:]CHIRp:POWer:AVEPower:SDEViation? <QueryRange>

Returns the statistical value for the average power from the statistics table for the
specified chirp(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

[SENSe:]CHIRp:POWer:MAXPower? <QueryRange>

Returns the Chirp Maximum Power from the Results table for the specified chirp(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected chirp

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

Manual operation: See "Maximum Power" on page 58
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[SENSe:]CHIRp:POWer:MAXPower:AVERage? <QueryRange>
[SENSe:]CHIRp:POWer:MAXPower:MAXimum? <QueryRange>
[SENSe:]CHIRp:POWer:MAXPower:MINimum? <QueryRange>
[SENSe:]CHIRp:POWer:MAXPower:SDEViation? <QueryRange>

Returns the statistical value for the Chrip Maximum Power from the statistics table for
the specified chirp(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

[SENSe:]CHIRp:POWer:MINPower? <QueryRange>
Returns the Chirp Minimum Power from the Results table for the specified chirp(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Selected chirp

CURRent

Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

Manual operation: See "Minimum Power" on page 58

[SENSe:]CHIRp:POWer:MINPower:AVERage? <QueryRange>
[SENSe:]CHIRp:POWer:MINPower:MAXimum? <QueryRange>
[SENSe:]CHIRp:POWer:MINPower:MINimum? <QueryRange>
[SENSe:]CHIRp:POWer:MINPower:SDEViation? <QueryRange>

Returns the statistical value for the Chirp Minimum Power from the statistics table for
the specified chirp(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only
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[SENSe:]CHIRp:POWer:PWRRipple? <QueryRange>

Returns the Chirp Power Ripple from the Results table for the specified chirp(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected chirp

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement
Usage: Query only

Manual operation: See "Power Ripple" on page 58

[SENSe:]CHIRp:POWer:PWRRipple:AVERage? <QueryRange>
[SENSe:]CHIRp:POWer:PWRRipple:MAXimum? <QueryRange>
[SENSe:]CHIRp:POWer:PWRRipple:MINimum? <QueryRange>
[SENSe:]CHIRp:POWer:PWRRipple:SDEViation? <QueryRange>

Returns the statistical value for the Chirp Power Ripple from the statistics table for the
specified chirp(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

[SENSe:]CHIRp:STATe? <QueryRange>

Returns the chirp states from the Results table for the specified chirp(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected chirp

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

Manual operation: See "State Index" on page 54
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[SENSe:]CHIRp:STATe:AVERage? <QueryRange>
[SENSe:]CHIRp:STATe:MAXimum? <QueryRange>
[SENSe:]CHIRp:STATe:MINimum? <QueryRange>
[SENSe:]CHIRp:STATe:SDEViation? <QueryRange>

Returns the statistical value for the chirp states from the statistics table for the speci-
fied chirp(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

[SENSe:]CHIRp:TIMing:BEGin? <QueryRange>

Returns the chirp begin time from the Results table for the specified chirp(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Selected chirp

CURRent

Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

Manual operation: See "Chirp Begin" on page 54

[SENSe:]CHIRp:TIMing:BEGin:AVERage? <QueryRange>
[SENSe:]CHIRp:TIMing:BEGin:MAXimum? <QueryRange>
[SENSe:]CHIRp:TIMing:BEGin:MINimum? <QueryRange>
[SENSe:]CHIRp:TIMing:BEGin:SDEViation? <QueryRange>

Returns the statistical value for the chirp begin from the statistics table for the specified

chirp(s).

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected chirps in the current capture buffer
ALL

All chirps detected in the entire measurement

Usage: Query only
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[SENSe:]CHIRp:TIMing:LENGth? <QueryRange>

Returns the chirp length from the Results table for the specified chirp(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Selected chirp

CURRent

Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only
Manual operation: See "Chirp Length" on page 54

[SENSe:]CHIRp:TIMing:LENGth:AVERage? <QueryRange>
[SENSe:]CHIRp:TIMing:LENGth:MAXimum? <QueryRange>
[SENSe:]CHIRp:TIMing:LENGth:MINimum? <QueryRange>
[SENSe:]CHIRp:TIMing:LENGth:SDEViation? <QueryRange>

Returns the statistical value for the chirp begin from the statistics table for the specified

chirp(s).

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected chirps in the current capture buffer
ALL

All chirps detected in the entire measurement

Usage: Query only

[SENSe:]CHIRp:TIMing:RATE? <QueryRange>

Returns the chirp rate from the Results table for the specified chirp(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Selected chirp

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

Manual operation: See "Chirp Rate" on page 54
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[SENSe:]CHIRp:TIMing:RATE:AVERage? <QueryRange>
[SENSe:]CHIRp:TIMing:RATE:MAXimum? <QueryRange>
[SENSe:]CHIRp:TIMing:RATE:MINimum? <QueryRange>
[SENSe:]CHIRp:TIMing:RATE:SDEViation? <QueryRange>

Returns the statistical value for the chirp rate from the statistics table for the specified
chirp(s).

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected chirps in the current capture buffer

ALL
All chirps detected in the entire measurement

Usage: Query only

Retrieving Trace Data
In order to retrieve the trace results in a remote environment, use the following com-
mand:

Useful commands for retrieving trace results described elsewhere:
® CALCulate<n>:DISTribution:X? on page 281
® CAlLCulate<n>:DISTribution:Y? on page 282

Remote commands exclusive to

CALCulate<n>:SGRam|SPECtrogram:FRAME:COUNL?..........uuuuuuiaiaiaae e e e e e e e e e e e eeeeeeeeeeeeees 374
DISPlay:[WINDow<n>:]TRACE<t>:LENGIN?.....cuiiiiiiieie e 375
TRACENSEDATA]? e eeeeeeeeeeeeeeeeeeeesteeeeeeeeeseseeeseseeeeeee st st et eeeeeseseseeeseseseseeeseeeesasseseseeneneen 375
TRACESNZIDATALX 2. e eeettetetetii i eeeeieeeeteeeeeeeeteeteeeeereerarssraatar b iaseseeeaeassesessererereerens 376

CALCulate<n>:SGRam|SPECtrogram:FRAMe:COUNt?

This command queries the number of frames that are contained in the selected result
display (depends on the evaluation basis).

Suffix:
<n> Window

Return values:
<Frames> The maximum number of frames depends on the history depth.

Range: 1 to history depth
Increment: 1



Example:

Usage:

Retrieving Results

INIT:CONT OFF

Selects single sweep mode.

LAY:REPL 2,SGR

Replaces the result display in window 2 by a spectrogram.
DISP:WIND2:EVAL REG

Defines the analysis region as the evaluation basis for the spec-
trogram in window 2.

CALC:SGR:FRAM:COUN?

Queries the number of frames in the spectrogram based on the
analysis region.

Query only

DISPlay:[WINDow<n>:]TRACe<t>:LENGth?

Queries the trace length for the specified trace in the specified window.

Suffix:
<n>

<t>

Return values:
<TracelLength>

Example:

Usage:

Window

Trace

Number of measurement points for the trace.

DISP:WIND:TRAC:LENG?

Query only

TRACe<n>[:DATA]? <Trace>

This command queries current trace data and measurement results.

Suffix:
<n>

Query parameters:
<Trace>

Example:

Example:

Example:

Usage:

Window

TRACe1 | TRACe2 | TRACe3 | TRACe4 | TRACe5 | TRACES |
SGRam | SPECtrogram

Determines which trace results are returned.
If no trace parameter is provided with the query, trace 1 is
assumed.

*RST: TRACe1

TRAC:DATA? TRACe2

See Chapter 11.11.2, "Programming Example: Performing a
Chirp Detection Measurement", on page 383.

See Chapter 11.11.3, "Programming Example: Performing a
Hop Detection Measurement", on page 385.

Query only
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TRACe<n>[:DATA]:X? <Trace>

This remote control command returns the X values only for the trace in the selected
result display. Depending on the type of result display and the scaling of the x-axis, this
can be either the pulse number or a timestamp for each detected pulse in the capture

buffer.

This command is only available for graphical displays, except for the Magnitude Cap-
ture display.

Suffix:

<n> Window

Query parameters:
<Trace> TRACe1 | TRACe2 | TRACe3 | TRACe4 | TRACe5 | TRACe6

The trace number whose values are to be returned.

Usage: Query only

11.9.4 Exporting Table Results to an ASCII File
Table results can be exported to an ASCII file for further evaluation in other (external)
applications.

Useful commands for exporting table results described elsewhere:
® [FORMat:DEXPort:DSEParator on page 377

Remote commands exclusive to exporting table results:

MMEMOIY:STORESNZITABLE. c.ctttttttttiaeae e e e e e e e e e e e e e e e e et ettt eeeeetab b ae e e e e e e e e aaaaaaaaeeaees 376

MMEMory:STORe<n>:TABLe <Columns>, <FileName>

This command exports result table data from the specified window to an ASCii file
(.DAT).

For details on the file format see Chapter A.1, "Reference: ASCII File Export Format",
on page 389.

Secure User Mode

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "Memory full" error can occur although
the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Suffix:
<n> Window
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Parameters:
<Columns> Columns to be stored in file
SELected
Export only the selected (visible) table columns
ALL
Export all table columns (all possible measured parameters)
*RST: SEL
<FileName> String containing the path and name of the target file.
Example: MMEM: STOR1:TABL SEL, 'TEST.DAT'
Stores the selected columns from the result table in window 1 in
the file TEST . DAT.
Usage: SCPI confirmed

Manual operation: See "Columns to Export" on page 124
See "Export Table to ASCII File" on page 124

Exporting Trace Results

Trace results can be exported to a file.

For more commands concerning data and results storage see the R&S FSW User
Manual.

FORMat: DEXPOrt:DSEPAIatOr. . .. uuueeeieieieeeieeeeeeeeeeeeeeeeeeeeeeee e e s e seeeeeaeaaaaaaeaneeees 377
FORMat:DEXPOMHEADET . .....ctuuieeieeeeeies e e et etiee e e e e e eetee s e e e eeaaaae s e e s eeaa s e e e eeatnaeeeeeeeeraneens 378
FORMaAt: DEXP O TRACES. .. ieeeieiieiie ettt e et et et e e e e e et s e s et e e s e e eaeeaennennenns 378
MMEMOry:STORE<N>:SPECHOQIaM. .. .cceeeieeeeeieieeeeeieieeeeiateteeaaaaaaaeeeeeeeaaaaaaaeeeeeeeennenennns 378
MMEMOry:STORE<SNZTAIMEAS. ....oetttttteieieieieeee e e e e e e e e e ee et eeeeeeeeere bbb e e e e eeeeaaaaeens 379
MMEMOIY:STORESNZTRACE. ..t tuuuuuiieieeeeieeeeeeeeeeeieeeeeeeeererrtrarr i aeaaeeesaeaaseserrerereens 379

FORMat:DEXPort:DSEParator <Separator>

This command selects the decimal separator for data exported in ASCI| format.

Parameters:
<Separator> 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 POINt.
Example: FORM:DEXP:DSEP POIN

Sets the decimal point as separator.

Manual operation: See "Decimal Separator" on page 124
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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

Usage: SCPI confirmed

Manual operation: See "Include Instrument Measurement Settings" on page 134

FORMat:DEXPort:TRACes <Selection>

This command selects the data to be included in a data export file (see MMEMory :
STORe<n>:TRACe on page 379).

Parameters:

<Selection> 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 Summary,
marker peak list etc.) in the current application for export to an
ASClII file.
The <trace> parameter for the MMEMory : STORe<n>: TRACe
command is ignored.
*RST: SINGle

Usage: SCPI confirmed

Manual operation: See "Export all Traces and all Table Results" on page 134

MMEMory:STORe<n>:SPECtrogram <FileName>
This command 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.

Secure User Mode

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "Memory full" error can occur although
the hard disk indicates that storage space is still available.
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To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Suffix:

<n> Window

Parameters:

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR:SGR 'Spectrogram'

Copies the spectrogram data to a file.

MMEMory:STORe<n>:TA:MEAS <File>

This command stores the current measurement results (all enabled traces of all win-
dows) into the specified .csv file.

Secure User Mode

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "Memory full" error can occur although
the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Suffix:
<n> irrelevant

Setting parameters:

<File> path and file name
Example: MMEM:STOR:TA:MEAS 'C:\R_S\userdata\MyMeas.csv'
Example: See Chapter 11.11.3, "Programming Example: Performing a

Hop Detection Measurement", on page 385.

Usage: Setting only

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
This command exports trace data from the specified window to an ASCII file.
Secure User Mode

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "Memory full" error can occur although
the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.
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For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

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 3, 'C:\TEST.ASC'
Stores trace 3 from window 1 in the file TEST . ASC.
Usage: SCPI confirmed

Manual operation: See "Export Trace to ASCII File" on page 135

Exporting I/Q Results to an iq-tar File

The 1/Q data results can be exported to an ig-tar file. For details see Chapter 7.7,
"Export Functions", on page 142.

MMEMory:STORe<nN>:IQ:COMMENL.......ccciiiiiiiiiiiiiiiiiiiteae e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeeennanas 380
MMEMOrY: STORESN> QS T AT ittt eee ettt ettt e e et e e e e e e e e e eaae 380

MMEMory:STORe<n>:1Q:COMMent <Comment>

This command adds a comment to a file that contains 1/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.iqg.tar'

Stores 1/Q data and the comment to the specified file.

MMEMory:STORe<n>:IQ:STATe 1, <FileName>
This command writes the captured 1/Q data to a file.

The file extension is *.ig.tar. By default, the contents of the file are in 32-bit floating
point format.

Secure User Mode

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "Memory full" error can occur although
the hard disk indicates that storage space is still available.
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To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Suffix:

<n> irrelevant

Parameters:

1

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR:IQ:STAT 1, 'C:

\R S\Instr\user\data.ig.tar'
Stores the captured 1/Q data to the specified file.

11.10 Status Reporting System

The status reporting system stores all information on the current operating state of the
instrument, e.g. information on errors or limit violations which have occurred. This infor-
mation is stored in the status registers and in the error queue. The status registers and
the error queue can be queried via IEC bus.

The R&S FSW Transient Analysis application uses only the registers provided by the
base system.

For details on the common R&S FSW status registers refer to the description of remote
control basics in the R&S FSW User Manual.

11.11 Programming Examples

The following examples demonstrate how to perform transient analysis in a remote
environment.

Note that some of the used commands may not be necessary as they define default
values, but are included to demonstrate their use.

e Programming Example: Performing a Basic Transient Analysis Measurement....382
e Programming Example: Performing a Chirp Detection Measurement.................. 383
e Programming Example: Performing a Hop Detection Measurement.................... 385
e Programming Example: Analyzing Parameter Distribution................ccccocooiiie 387
e Programming Example: Analyzing Parameter Trends............ccccoccoiiiiiiiinnnnenn. 388
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11.11.1 Programming Example: Performing a Basic Transient Analysis
Measurement

This example demonstrates how to perform a basic transient analysis measurement for
an unknown signal in a remote environment.

/)= Preparing the measurement ------------
//Reset the instrument

*RST

//Activate the transient analysis application
INST:SEL 'TA'

/)= Configuring the measurement -----------
//Set the center frequency
FREQ:CENT 1GHz

// Configure a power trigger to detect transient power effects
TRIG:SEQ:SOUR IFP
TRIG:SEQ:LEV:IFP -50dBm

//Configure data acquisition for 5 ms in a 80 MHz bandwidth
BAND:DEM 80MHz
MTIM 5ms

/)= Configuring the results -——--—-——=--—————-——————-——————————
//Result displays (default):
//upper row: (1)RF Spectrum (2)FM Time Domain

//bottom row: (3)Spectrogram (4)RF Power Time Domain

//Configure RF Power Time Domain: automatic scaling

DISP:WIND4:TRAC:Y:SCAL:AUTO ON

//Configure Spectrogram: MAX detector, GAUSS window function; Query number of bins
SENS:WIND3:SGR:DET:FUNC MAX

SWE:FFT:WIND:TYPE GAUS

SWE:FFT:WIND:LENG?

//Select single sweep mode.
INIT:CONT OFF
//Initiate a new measurement and waits until the sweep has finished.

INIT; *WAI

//Retrieve trace data for RF Power Time Domain
TRAC1:DATA? TRACel
TRAC1:DATA:X? TRACel
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Programming Example: Performing a Chirp Detection Measurement

This example demonstrates how to perform transient analysis on a chirped signal in a
remote environment.

/)= Preparing the measurement ------------
//Reset the instrument

*RST

//Activate the transient analysis application
INST:SEL 'TA'

/)= Configuring the measurement -----------
//Set the center frequency
FREQ:CENT 1GHz

// Configure a power trigger to detect transient power effects
TRIG:SEQ:SOUR IFP
TRIG:SEQ:LEV:IFP -50dBm

//Configure data acquisition for 5 ms in a 80 MHz bandwidth
BAND:DEM 80MHz

MTIM 1lms

SRAT 100 MHz

RLEN 100000

//Configure the expected chirp signal manually
SIGN:MOD CHIR

CALC:CHRD:STAT:AUTO OFF

CALC:CHRD:STAT 400kHz, 4kHz
CALC:CHRD:LENG:AUTO OFF

CALC:CHRD:LENG:MIN 0.000003022
CALC:CHRD:LENG:MAX 0.001

//Configure the measurement range

//Frequency calc: cut off 5us at beginning and end of chirp
CALC:CHRD:FREQ:REF EDGE

CALC:CHRD:FREQ:OFFS:BEG 0.000005

CALC:CHRD:FREQ:OFFS:END 0.000005

//Power calc. : cut off 5% at each end of chirp
CALC:CHRD:POW:REF CENT

CALC:CHRD:POW:LENG 90

//Configure the analysis region: analyze 0.5 ms in 20MHz bandwidth in center
CALC:AR:FREQ:BAND 40MHz
CALC:AR:FREQ:DELT -20MHz
CALC:AR:TIME:LENG 500 us
CALC:AR:TIME:STAR 250 us

//Configure the result range manually: display 50us at beginning of each chirp,
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//but cut off first 5us
CALC:RES:RANG:AUTO OFF
CALC:RES:REF RISE
CALC:RES:0OFFS 0.000005
CALC:RES:ALIG LEFT
CALC:RES:LENG 0.00005

[/ === Configuring the results —-——————————————————————————————
//Result displays:

//upper row: (1)RF Spectrum (A.Region) (2)RF Spectrum (chirpl)

//middle row: (3) Spectrogram (full capture), default (4) RF Power Time Domain (full capture)
//bottom row: (5) Chirp Results table (default) (4) Chirp Statistics table
DISP:WIND1:EVAL REG

LAY:ADD:WIND? 'l',RIGH,RFSP

DISP:WIND2:EVAL ##SIGN##

INIT:CONT OFF

INIT:IMM; *WAT

CALC:CHRD:SEL 1

LAY :REPL:WIND '4',RFPT

DISP:WIND4:EVAL FULL

LAY:ADD:WIND? '5',RIGH, STAB

//Configure RF Power Time Domain: automatic scaling

DISP:WIND4:TRAC:Y:SCAL:AUTO ON

//Configure range for (1)RF Spectrum (A. Region)
DISP:WIND1:TRAC:Y:SCAL:AUTO OFF
DISP:WINDI1:TRAC:Y:SCAL:MAX -80 dBM
DISP:WIND1:TRAC:Y:SCAL:MIN -130 dBM

//Configure table results: show state,begin, length, frequency, max fm, average power
CALC:CHRD:TABL:COL ON, STAT, BEG, LENG, FREQ, MAXF, AVGP

//Configure Spectrogram. MAX detector, GAUSS window function; Query number of bins
SENS:WIND3:SGR:DET:FUNC MAX

SWE:FFT:WIND:TYPE GAUS

SWE:FFT:WIND:LENG?

//Select single sweep mode.

INIT:CONT OFF

//Initiate a new measurement and waits until the sweep has finished.
INIT; *WAT

//Retrieve trace data for RF Power Time Domain
TRAC1:DATA? TRACel
TRAC1:DATA:X? TRACel

//Retrieve trace length for single transient



11.11.3

Programming Examples

DISP:WIND2:TRAC1:LENG?

//Retrieve table results for first 10 chirps
CALC5:CHRD:TABL:RES? 1,10
CALC5:CHRD:STAT:DATA?

//Export entire statistics result table to an ASCII file
MMEM:STOR6: TABL ALL, 'C:\R _S\Instr\AllStatResults.dat'

(all params)

Programming Example: Performing a Hop Detection Measurement

This example demonstrates how to perform transient analysis on a hopped signal in a
remote environment.

[/ =m————————— Preparing the measurement ---------—--—-
//Reset the instrument
*RST

//Activate the transient analysis application
INST:SEL 'TA'

[/ =m————————— Configuring the measurement ----------—-
//Set the center frequency

FREQ:CENT 1GHz

// Configure a power trigger to detect transient power effects
TRIG:SEQ:SOUR IFP
TRIG:SEQ:LEV:IFP -50dBm

//Configure data acquisition for 1 ms in a 80 MHz bandwidth
BAND:DEM 80MHz

SRAT 100 MHz

MTIM 5ms

RLEN 500000

//Configure the expected hop signal manually
SIGN:MOD HOP
CALC:HOPD:STAT:AUTO OFF
CALC:HOPD:STAT -5e6, 5MHZ, le6,
CALC:HOPD:STAT:DATA? !-5e+006,
CALC:HOPD:DWEL:AUTO OFF
CALC:HOPD:DWEL:MIN 0.0001
CALC:HOPD:DWEL:MAX 0.000350

SMHZ

5e+006, 1e+006, 5e+006

//Configure the measurement range
//Frequency calc: cut off 5us at beginning and end of chirp
CALC:HOPD:FREQ:REF EDGE

CALC:HOPD:FREQ:OFFS:BEG 0.000005

CALC:HOPD:FREQ:OFFS:END 0.000005
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//Power calc. : cut off 5% at each end of hop
CALC:HOPD:POW:REF CENT
CALC:HOPD:POW:LENG 90

//Configure the analysis region: analyze 1 ms in 20MHz bandwidth in center
CALC:AR:FREQ:BAND 40MHz

CALC:AR:FREQ:DELT -20MHz

CALC:AR:TIME:LENG lms

CALC:AR:TIME:STAR 2 ms

//Configure the result range manually: display 50us at beginning of each hop,
//but cut off first 5us

CALC:RES:RANG:AUTO OFF

CALC:RES:REF RISE

CALC:RES:0OFFS 0.000005

CALC:RES:ALIG LEFT

CALC:RES:LENG 0.00005

[/ == Configuring the results ———————————————————"————————————
//Result displays:

//upper row: (1)RF Spectrum (full capture),default (2)RF Spectrum (hopl)
//middle row: (3) Spectrogram (full capture), default (4) RF Power Time Domain (A. Region)
//bottom row: (5) Hop Results table (default) (4) Hop Statistics table
DISP:WIND1:EVAL REG

LAY:ADD:WIND? 'l',RIGH,RFSP

DISP:WIND2:EVAL ##SIGN##

INIT:CONT OFF

INIT:IMM; *WAT

CALC:HOPD:SEL 1

LAY:REPL:WIND '4',RFSP

DISP:WIND3:EVAL REG

LAY:ADD:WIND? '6',RIGH,STAB

//Configure RF Power Time Domain: automatic scaling
DISP:WIND4:TRAC:Y:SCAL:AUTO ON

//Configure range for (4)RF Spectrum (A. Region)
DISP:WIND4:TRAC:Y:SCAL:AUTO OFF
DISP:WIND4:TRAC:Y:SCAL:MAX -80 dBM
DISP:WIND4:TRAC:Y:SCAL:MIN -130 dBM

//Configure table results: show state,begin, length, frequency, max fm, average power
CALC:HOPD:TABL:COL ON, STAT, BEG, DWEL, FREQ, MAXF, AVGP

//Configure Spectrogram. MAX detector, largeR no. of bins, GAUSS window function; Query numbe
SENS:WIND3:SGR:DET:FUNC MAX

SWE:FFT:WIND:TYPE GAUS

SWE:FFT:WIND:LENG?
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//Select single sweep mode.

INIT:CONT OFF

//Initiate a new measurement and waits until the sweep has finished.
INIT; *WAT

//Retrieve trace data for RF Power Time Domain
TRAC1:DATA? TRACel
TRAC1:DATA:X? TRACel

//Retrieve trace length for single transient

DISP:WIND2:TRACI1 :LENG?

//Retrieve table results for first 10 hops
CALC5:HOPD:TABL:RES? 1,10
CALC5:HOPD:STAT :DATA?

//Store all enabled traces in all windows to a CSV file
MMEM: STOR:TA:MEAS 'C:\R S\Instr\MyMeas.csv'

11.11.4 Programming Example: Analyzing Parameter Distribution

This example demonstrates how to analyze parameter distribution for a hopped signal
in a remote environment. It can be performed subsequently to the measurement
described in Chapter 11.11.3, "Programming Example: Performing a Hop Detection
Measurement", on page 385.

[/ =mmm————————— Adding a parameter distribution result —------—-—-—-"—-"——"—"—"——-———————————
//Result displays:

//upper row: (1)RF Power Time Domain (full capture), (2) Average Frequency dist. (vs. count)
//middle row: (3)Spectrogram (full capture), default (4)RF Spectrum (A.Region)

//bottom row: (5)Hop Results table, default (6)Hop Statistics table

LAY:REPL:WIND '2',PDIS

//Configure parameter distribution: 20 bins
CALC2:DIST:NBIN 20
CALC2:DIST:HOP:FREQ FREQ, COUN

//Select single sweep mode.
INIT:CONT OFF
//Initiate a new measurement and waits until the sweep has finished.

INIT; *WAI

//Retrieve results for parameter distribution
//CALC2:DIST:X?
//CALC2:DIST:Y?
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11.11.5 Programming Example: Analyzing Parameter Trends

This example demonstrates how to analyze parameter trend for a hopped signal in a
remote environment. It can be performed subsequently to the measurement described
in Chapter 11.11.3, "Programming Example: Performing a Hop Detection Measure-
ment", on page 385.

[ ==—mm——————— Adding parameter trend results ———————————————————————————————

//Result displays:

//upper row: (1)RF Power Time Domain (full capture), (2) Avg. Power vs. Dwell Time Trend
//middle row: (3)Average Frequency vs Begin Trend (4)RF Spectrum (A.Region)

//bottom row: (5)Hop Results table, default (6)Hop Statistics table

LAY:REPL:WIND '2',PTR

CALC2:TREN:HOP:TIM:X DWEL

CALC2:TREN:HOP:POW:Y AVGP

LAY:REPL:WIND '3',PTR

CALC3:TREN:HOP:FREQ FREQ,BEG

//Select single sweep mode.
INIT:CONT OFF
//Initiate a new measurement and waits until the sweep has finished.

INIT; *WATL

//Retrieve results for parameter trends
//CALC2:TREN:X?
//CALC2:TREN:Y?
//CALC3:TREN:X?
//CALC3:TREN:Y?
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Annex
A Reference

A.1 Reference: ASCII File Export Format

Trace data can be exported to a file in ASCII format for further evaluation in other
applications

The file consists of the header containing important scaling parameters and a data sec-
tion containing the trace data.

Generally, the format of this ASCII file can be processed by spreadsheet calculation
programs, e.g. MS-Excel. Different language versions of evaluation programs may
require a different handling of the decimal point. Thus you can define the decimal sep-
arator to be used (decimal point or comma, see "Decimal Separator" on page 124).

The data of the file header consist of three columns, each separated by a semicolon:
parameter name; numeric value; basic unit. The data section starts with the two lines
containing the measured parameter names and units, followed by the measured data
in multiple columns (depending on measurement) which are also separated by a semi-
colon.

If the spectrogram display is selected when you select the "ASCII Trace Export" soft-
key, the entire histogram buffer with all frames is exported to a file. The data corre-
sponding to a particular frame begins with information about the frame number and the
time that frame was recorded.

Table A-1: ASCII file format for table export

File contents Description

Header data

Type;R&S FSW; Instrument model

Version;5.00; Firmware version

Date;01.0ct 2013; Date of data set storage

Mode;Ta; Application

Ref Level;-30;dBm Reference level

Level Offset;0;dB Level offset

Rf Att;20;dB Input attenuation

El Att;2.0;dB Electrical attenuation

Center Freq;55000;Hz Center frequency

Freq Offset;0;Hz

Frequency offset

Meas BW;10000000,Hz

Measurement Bandwidth
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File contents

Description

Meas Time;0.000350000;s

Measurment time

Sweep Count;20;

Number of sweeps set

Preamplifier;OFF

Preamplifier status

Number of Windows;6;

Number of result displays

Window section

Window;1;Full RF Time Domain;

Window number and type

Trace section

Trace 1;;

Trace number

Trace Mode;Clear Write;

Trace mode

x-Axis;Linear;

x-axis scaling mode

Start Freq;0;s

x-axis start value

Stop Freq;0.00035;s

x-axis stop value

x-Unit;s;

X-axis unit

y-Axis;Linear;

y-axis scaling mode

Level Range;0.0010;dBm

y-axis range per division

Ref Position;100.0000;%

y-axis reference position

Ref Value;-113.97900;dBm

y-axis reference value

y-Unit;dBm;

y-axis unit

Data section

Values; 1001;

Number of rows of measured values in the table

0;-113.97937774658203125
0;-113.97937774658203125

ey

Measured values: <x-value>;<y-value>

A.2 1/Q Data File Format (iq-tar)

I/Q data is packed in a file with the extension . ig. 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 separate
I/Q data from the meta information while still having both inside one file. In addition, the
file format allows you to preview the 1/Q data in a web browser, and allows you to
include user-specific data.

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-
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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.

Contained files

An ig-tar file must contain the following files:

® |/Q parameter XML file, e.g. xyz .xml
Contains meta information about the I/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.

® 1/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 ig-tar file.

Optionally, an ig-tar file can contain the following file:

® |/Q preview XSLT file, e.g. open IqTar 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.
A sample stylesheet is available at http://www.rohde-schwarz.com/file/
open_lqTar_xml_file_in_web_browser.xslt.

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/RslqTar.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_IQ TAR FileFormat fileFormatVersion="1"
xsi:noNamespaceSchemalocation="RsIgTar.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<Name>R&S FSW</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>


http://www.rohde-schwarz.com/file/open_IqTar_xml_file_in_web_browser.xslt
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<NumberOfChannels>1</NumberOfChannels>
<DataFilename>xyz.complex.float32</DataFilename>
<UserData>

<UserDefinedElement>Example</UserDefinedElement>
</UserData>

<PreviewData>...</PreviewData>

</RS_IQ TAR FileFormat>

Element Description

RS_IQ_TAR_File- | The root element of the XML file. It must contain the attribute fileFormatVersion
Format that contains the number of the file format definition. Currently,
fileFormatVersion "2"is used.

Name Optional: describes the device or application that created the file.
Comment Optional: contains text that further describes the contents of the file.
DateTime Contains the date and time of the creation of the file. Its type is xs:dateTime (see

RsIgTar.xsd).

Samples Contains the number of samples of the I/Q data. For multi-channel signals all chan-
nels 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 Contains the clock frequency in Hz, i.e. the sample rate of the I/Q data. A signal gen-
erator 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 fre-
quency as the sample rate. The attribute unit must be set to "Hz".

Format 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 Specifies the binary format used for samples in the 1/Q data binary file (see
DataFilename element and Chapter A.2.2, "I/Q Data Binary File", on page 394).
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)

ScalingFactor 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 I/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.
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Element

Description

NumberOfChan-
nels

Optional: specifies the number of channels, e.g. of a MIMO signal, 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 I/Q data file (see Chapter A.2.2, "I/Q Data Binary File",
on page 394). 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 convention:
<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)

o <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.16ch.int8

UserData

Optional: contains user, application or device-specific XML data which is not part of
the ig-tar specification. This element can be used to store additional information, e.g.
the hardware configuration. User data must be valid XML content.

PreviewData

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 FSW).
For the definition of this element refer to the RsTgTar .xsd schema. Note that the
preview can be only displayed by current web browsers that have JavaScript enabled
and if the XSLT stylesheet open IqTar xml file in web browser.xsltis
available.

Example: ScalingFactor

Data stored as int16 and a desired full scale voltage of 1V
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

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>
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<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>
<I10>
<Histogram width="64" height="64">0123456789...0</Histogram>
</IQ>
</Channel>
</ArrayOfChannel>

</PreviewData>

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 I/Q data, all data is interleaved, i.e. complex values are interleaved
pairs of | and Q values and multi-channel signals contain interleaved (complex) sam-
ples for channel 0, channel 1, channel 2 etc. If the NumberOfChannels element is not
defined, one channel is presumed.

Example: Element order for real data (1 channel)

(01, // Real sample 0
I[1], // Real sample 1
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I[21, // Real sample 2

Example: Element order for complex cartesian data (1 channel)

I[(0], QI[O01, // Real and imaginary part of complex sample 0
I[1l1, QoIr11, // Real and imaginary part of complex sample 1
I[21, Ql21, // 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], Phifl], // 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[01101, Qroirol, // Channel 0, Complex sample 0
I[11[01, Q[11[0O1, // Channel 1, Complex sample 0
I[21[0], Ql[2]1[01, // Channel 2, Complex sample 0
I[01[1]1, Q[O1[11, // Channel 0, Complex sample 1
I[1i1[r11, or1ir11, // Channel 1, Complex sample 1
I[21111, Qorz21lii, // Channel 2, Complex sample 1
I[01[2]1, Ql01f[2]1, // Channel 0, Complex sample 2
Iriirz1, oriirzi, // Channel 1, Complex sample 2
1[2]1[2]1, Ql[2]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. igiqgiqg...
N = 100
ig = randn(1l,N)+1j*randn(1,N)
fid = fopen('xyz.complex.float32','w');
for k=1l:length(iq)
fwrite (fid, single(real(iqg(k))), 'float32");
fwrite (fid, single (imag(ig(k))), 'float32");
end
fclose (fid)
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