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Documentation overview

1 Preface

This chapter provides safety-related information, an overview of the user documenta-
tion and the conventions used in the documentation.

1.1 Documentation overview

This section provides an overview of the FSW user documentation. Unless specified
otherwise, you find the documents at:

www.rohde-schwarz.com/manual/FSW
Further documents are available at:

www.rohde-schwarz.com/product/FSW

1.1.1 Getting started manual

Introduces the FSW and describes how to set up and start working with the product.
Includes basic operations, typical measurement examples, and general information,
e.g. safety instructions, etc.

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

1.1.2 User manuals and help

Separate user manuals are provided for the base unit and the firmware applications:

® Base unit manual
Contains the description of all instrument modes and functions. It also provides an
introduction to remote control, a complete description of the remote control com-
mands with programming examples, and information on maintenance, instrument
interfaces and error messages. Includes the contents of the getting started manual.

® Firmware application manual
Contains the description of the specific functions of a firmware application, includ-
ing remote control commands. Basic information on operating the FSW is not inclu-
ded.

The contents of the user manuals are available as help in the FSW. The help offers
quick, context-sensitive access to the complete information for the base unit and the
firmware applications.

All user manuals are also available for download or for immediate display on the Inter-
net.
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1.1.3 Service manual

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

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

https://gloris.rohde-schwarz.com

1.1.4 Instrument security procedures

Deals with security issues when working with the FSW in secure areas. It is available
for download on the internet.

1.1.5 Printed safety instructions

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

1.1.6 Specifications and brochures

The specifications document, also known as the data sheet, contains the technical
specifications of the FSW. It also lists the firmware applications and their order num-
bers, and optional accessories.

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

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

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

The firmware makes use of several valuable open source software packages. An
open-source acknowledgment document provides verbatim license texts of the used
open source software.

See www.rohde-schwarz.com/firmware/FSW
1.1.8 Application notes, application cards, white papers, etc.

These documents deal with special applications or background information on particu-
lar topics.
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See www.rohde-schwarz.com/application/FSW

1.1.9 Videos

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

1.2 About this manual

This Pulse Measurements User Manual provides all the information specific to the
application. All general instrument functions and settings common to all applications
and operating modes are described in the main 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 Pulse Measurements 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 Pulse Application
The basic procedure to perform each measurement and step-by-step instructions
for more complex tasks or alternative methods

® Remote Commands for Pulse Measurements
Remote commands required to configure and perform Pulse measurements 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 FSW User Manual)
Programming examples demonstrate the use of many commands and can usually
be executed directly for test purposes

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

® |ndex
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1.3 Conventions used in the documentation

1.3.1 Typographical conventions

The following text markers are used throughout this documentation:

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

quotation marks.

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

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

program code guished by their font.

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

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

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

1.3.2 Conventions for procedure descriptions

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

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

1.3.3 Notes on screenshots

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

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

2 Welcome to the pulse measurements appli-
cation

The R&S FSW Pulse application is a firmware application that adds functionality to per-
form measurements on pulsed signals to the FSW.

The R&S FSW Pulse application provides measurement and analysis functions for
pulse signals frequently used in radar applications, for example.
The R&S FSW Pulse application (FSW-K6) features:

® Automated measurement of many pulse parameters including timing, amplitude,
frequency and phase parameters

e Statistical analysis of pulse parameters

® Analysis of "parameter trends" over time and frequency

® Visualization of the dependency between parameters

® Display of amplitude, frequency, phase and power spectrum measurement traces
for individual pulses

The additional option FSW-K6S, which requires the FSW-K6 option, includes "Time

Sidelobe" measurements with the following features:

® Automated measurement of time sidelobe parameters

® Measurement of correlation and frequency/phase error values with respect to an
arbitrary reference 1/Q waveform

® Display of correlated magnitude over the entire acquisition interval

® Display of correlated magnitude, frequency error and phase error measurement
traces for individual pulses

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 FSW User Manual. The latest version is available for
download at the product homepage:

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

Installation

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

2.1 Starting the pulse application

Pulse measurements require a separate application on the FSW.

Both the basic FSW-K6 option and the additional FSW-KG6S option are integrated in the
same Pulse application. However, some functions and result displays are only availa-
ble if both options are installed. This is indicated in the documentation.
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Understanding the display information

To activate the R&S FSW Pulse application
1. Press [MODE] on the front panel of the FSW.

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

2. Select the "Pulse" item.

ﬁEi,i Pulse

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

The measurement is started immediately with the default settings. It can be configured
in the Pulse "Overview" dialog box, which is displayed when you select "Overview"
from any menu (see Chapter 5.1, "Configuration overview", on page 79).

Multiple Measurement Channels and Sequencer Function

When you activate an application, a new measurement channel is created which deter-
mines the measurement settings for that application. The same application can be acti-
vated with different measurement settings by creating several channels for the same
application.

The number of channels that can be configured at the same time depends on the avail-
able memory on the instrument.

Only one measurement can be performed at any time, namely the one in the currently
active channel. However, in order to perform the configured measurements consecu-
tively, a Sequencer function is provided.

If activated, the measurements configured in the currently active channels are per-
formed one after the other in the order of the tabs. The currently active measurement is
indicated by a €& symbol in the tab label. The result displays of the individual channels
are updated in the tabs (including the "MultiView") as the measurements are per-
formed. Sequential operation itself is independent of the currently displayed tab.

For details on the Sequencer function see the FSW User Manual.

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.

User Manual 1173.9392.02 — 42 16



R&S®FSW-K6/6S Welcome to the pulse measurements application

Understanding the display information

MultiView 2= Spectrum ! x Pulse ! x
Ref Level 0.00 dBm Meas Time)| 1
Meas BW
Inp: File
1 Magnitude Capture .1 v 2 Pulse Results
Pulse
1D No.
6 0.0s 18.728365318 m

4 Pulse (1) Frequency APClrw | 5 Pulse (1) Magnltud . 6 Pulse (1) Phase

- WMW ”

2,559700184 ms 90.0ps/ | 2.559700184 ms 90.0 ps/  2,559700184 ms 90.0 ps/
© 2 IInm

143 = Window title bar with diagram-specific (trace) information

2 = Diagram area

= Channel bar for firmware and measurement settings

= Instrument status bar with error messages, progress bar and date/time display
= Diagram footer with diagram-specific information, depending on measurement

o o b

@ MSRA/MSRT operating mode

In MSRA/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 FSW MSRA User Manual.
For details on the MSRT operating mode, see the FSW Real-Time Spectrum Applica-

tion and MSRT Operating Mode User Manual.
Channel bar information

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

Table 2-1: Information displayed in the channel bar in the R&S FSW Pulse application

Ref Level Reference level
Att *) RF attenuation
Freq *) Center frequency for the RF signal

*) If the input source is an I/Q data file, most measurement settings related to data acquisition are not
known and thus not displayed.

(See Chapter 4.6, "Basics on input from 1/Q data files", on page 71)
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Meas Time Measurement time (data acquisition time)
Meas BW *) Measurement bandwidth

SRate Sample rate

SGL The sweep is set to single sweep mode.

*) If the input source is an I/Q data file, most measurement settings related to data acquisition are not
known and thus not displayed.

(See Chapter 4.6, "Basics on input from 1/Q data files", on page 71)

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 FSW
Getting Started manual.

Window title bar information

For each diagram, the header provides the following information:

2 Magnitude Capture o1 Clrw

(3[4)5)
Figure 2-1: Window title bar information in the R&S FSW Pulse application

1 = Window number
2 = Window type

3 = Trace color

4 = Trace number

6 = Trace mode

Diagram footer information

The diagram footer (beneath the diagram) contains the start and stop values for the
displayed time range.

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.
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Pulse parameters

3 Measurements and result displays

During a pulse measurement, I/Q data from the input signal is captured for a specified
time or for a specified record length. Pulses are detected from the signal according to
specified thresholds and user-defined criteria. The measured signal is then compared
with the ideal signal described by the user and any deviations are recorded. The
defined range of measured data is then evaluated to determine characteristic pulse
parameters. These parameters can either be displayed as traces, in a table, or be eval-
uated statistically over a series of measurements.

Measurement range vs. result range vs. detection range

The measurement range defines which part of an individual pulse is measured (for
example for frequency deviation), whereas the result range determines which data is
displayed on the screen in the form of amplitude, frequency or phase vs. time traces.

The detection range (if enabled) determines which part of the capture buffer is ana-
lyzed. The pulse numbers in the result displays are always relative to the current
detection range, that is: pulse number 1 is the first pulse within the detection range in
the capture buffer. If disabled (default), the entire capture buffer is used as the detec-
tion range. See also "Detection range" on page 58.

Time sidelobe range

If the additional option FSW-K6S is installed, the sidelobes are analyzed in addition to
the pulses themselves. The time sidelobe range defines which part of the signal (in
relation to the pulse) is analyzed.

As a result of sidelobe vs. time measurements, additional result displays are available.
Furthermore, characteristic sidelobe parameters are added to the pulse result tables.
Result displays that require the additional option FSW-K6S are indicated by an asterisk
(*) in the following descriptions.

O 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 8.4, "How to export
table data", on page 181.

L U | Y= N o= 1= 10 1= (= T U UUPR PR 19
e Evaluation methods for pulse measurements............coccceceeeeieinieiiiiee e, 37

3.1 Pulse parameters

The pulse 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, Pulses, and Related Waveforms", from the IEEE Instrumentation
and Measurement (I&M) Society, 7 July 2003).

User Manual 1173.9392.02 — 42 19



R&SPFSW-K6/6S Measurements and result displays

3.11

Pulse parameters

The following graphic illustrates the main pulse parameters and characteristic values.
(For a definition of the values used to determine the measured pulse parameters see
Chapter 4.1, "Parameter definitions", on page 53.)

Settling
Time
Pulse Signal
12 ¥ T T T T
ON Oute il
- 10— — — —-'—‘\ OEE@D_N_ —_— ] Pulse Top (100%)
ON Inner 140
Upper (Distal, 0% nominally)
T 80 |
]
o
'9 60- 4
@ Mid (Mesizl, 50% nominally)
@
&
= 40F 4
=
3
=2 20 Lower N
a (Proximal, 10% nominally) f |

0 I — _ _ — — — o Pulse Base (0%}
Undershoot

2 : . .

-0.5 ¢] 0.5 1 1.5

2.5
Time (s/T)

On Time
(Pulse width)
Pulse Period
{Pulse Repstition Interval)

Off Time

Figure 3-1: Definition of the main pulse parameters and characteristic values

In order to obtain these results, select the corresponding parameter in the result config-
uration (see Chapter 6.1, "Result configuration”, on page 134) or apply the required
SCPI parameter to the remote command (see Chapter 9.14, "Configuring the results",
on page 257 and Chapter 9.20, "Retrieving results", on page 362).

®  TiMING PAraMELEIS. ...t e e e e e e e e e e e e eeeeas 20
o Power/amplitude Parameters...........ueiiiiiuiieie i 23
LI o = To [T o To VA oY= =0 1= (= RS RP 27
®  Phase Parameters.......ccociiiiiiiieeeee e ——————————————— 28
e Envelope model (cardinal data points) parameters...........cccccceeeiiiiiriiiiiieiiiieiee. 29
o Time Sidelobe ParamMeEtersS.......uu e e 33

Timing parameters

The following timing parameters can be determined by the R&S FSW Pulse applica-
tion.
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Pulse parameters

R L=E] 2= T 0 o T UUPRPPRP 21
RS T= 41T TR 1T =S 21
T T T = RRPRRP 21
= 1T T PP PPPRRN 22
Pulse Width (ON TimME)...uuueeiieeeeii ittt e e e e e s e e e e e e s s nnbeeae e e e e e saeeeeesnannnnes 22
L3 1T 3T PR 22
10§V € (o TP 22
DULY CYCIE (0] uuveeeeeeiiieieeeieiteie e e ettt e e e e sttt e e s sentaeeeessntaeeaessnssaeeessansseeeeeassseeessansseneannn 22
Pulse Repetition INterval.......... ..o 23
Pulse Repetition FrequencCy (HZ)........cooi i 23
Timestamp

The time stamp uniquely identifies each pulse in the capture buffer. It is defined as the
time from the capture start point to the beginning of the pulse period of the current
pulse. (As opposed to the pulse number, which is always relative to the start of the
detection range, see also "Detection range" on page 58).

Depending on the user-specified definition of the pulse period, the period begins with
the mid-level crossing of the current pulse's rising edge (period: high-to-low) or the
mid-level crossing of the previous pulse's falling edge (period low-to-high). See also
"Pulse Period" on page 82.

Note: For external triggers, the trigger point within the sample (TPIS) is considered in
the timestamp (see TRACe: TQ: TPISample? on page 374).

Remote command:

[SENSe: ] PULSe:TIMing:TSTamp? on page 400
CALCulate<n>:TABLe:TIMing:TSTamp on page 319
[SENSe: ] PULSe:TIMing:TSTamp:LIMit? on page 435

Settling Time

The difference between the time at which the pulse exceeds the mid threshold on the
rising edge to the point where the pulse waveform remains within the pulse boundary
(ON Inner/ ON Outer)

See Figure 3-1

Remote command:

[SENSe: ] PULSe:TIMing:SETT1ing? on page 399
CALCulate<n>:TABLe:TIMing:SETT11ing on page 319
[SENSe: ] PULSe:TIMing:SETT1ing:LIMit? on page 435

Rise Time

The time required for the pulse to transition from the base to the top level. This is the
difference between the time at which the pulse exceeds the lower and upper thresh-
olds.

See Figure 3-1

Remote command:

[SENSe: ] PULSe:TIMing:RISE? on page 399
CALCulate<n>:TABLe:TIMing:RISE on page 319
[SENSe: ] PULSe:TIMing:RISE:LIMit? on page 435
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Fall Time

The time required for the pulse to transition from the top to the base level. This is the
difference between the time at which the pulse drops below the upper and lower
thresholds.

See Figure 3-1

Remote command:

[SENSe: ] PULSe:TIMing:FALL? on page 395
CALCulate<n>:TABLe:TIMing:FALL on page 318
[SENSe: ] PULSe:TIMing:FALL:LIMit? on page 435

Pulse Width (ON Time)

The time that the pulse remains at the top level ("ON"). This is the time between the
first positive edge and the subsequent negative edge of the pulse in seconds, where
the edges occur at crossings of the mid threshold.

See Figure 3-1

Remote command:

[SENSe: ] PULSe:TIMing:PWIDth? on page 398
CALCulate<n>:TABLe:TIMing:PWIDth on page 319
[SENSe: ] PULSe:TIMing:PWIDth:LIMit? on page 435

Off Time

The time that the pulse remains at the base level ("OFF"). This is the time between the
first negative edge and the subsequent positive edge of the pulse in seconds, where
the edges occur at crossings of the mid threshold.

See Figure 3-1

Remote command:

[SENSe: ] PULSe:TIMing:OFF? on page 395
CALCulate<n>:TABLe:TIMing:OFF on page 318
[SENSe: ] PULSe:TIMing:0OFF:LIMit? on page 435

Duty Ratio
The ratio of the "Pulse Width" to "Pulse Repetition Interval" expressed as a value
between 0 and 1 (requires at least two measured pulses)

Remote command:

[SENSe: ] PULSe:TIMing:DRATi0? on page 394
CALCulate<n>:TABLe:TIMing:DRATio on page 317
[SENSe:]PULSe:TIMing:DRATio:LIMit? on page 435

Duty Cycle (%)
The ratio of the "Pulse Width" to "Pulse Repetition Interval" expressed as a percentage
(requires at least two measured pulses)

Remote command:

[SENSe: ] PULSe:TIMing:DCYCle? on page 393
CALCulate<n>:TABLe:TIMing:DCYCle on page 317
[SENSe: ] PULSe:TIMing:DCYCle:LIMit? on page 435
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Pulse Repetition Interval

The time between two consecutive edges of the same polarity in seconds (requires at
least two measured pulses). The user-specified definition of the pulse period
(see"Pulse Period" on page 82) determines whether this value is calculated from con-
secutive rising or falling edges.

Remote command:

[SENSe: ] PULSe:TIMing:PRI? on page 397
CALCulate<n>:TABLe:TIMing: PRI on page 318
[SENSe: ] PULSe:TIMing: PRI :LIMit? on page 435

Pulse Repetition Frequency (Hz)
The frequency of occurrence of pulses, i.e. inverse of the "Pulse Repetition Interval”
(requires at least two measured pulses)

Remote command:

[SENSe: ] PULSe:TIMing:PRE? on page 396
CALCulate<n>:TABLe:TIMing:PRF on page 318
[SENSe: ] PULSe:TIMing:PRF:LIMit? on page 435

3.1.2 Power/amplitude parameters

The following power/amplitude parameters can be determined by the R&S FSW Pulse

application.

JL o] o e Y= U PUPPPRPTPN 23
o Y o Y S 24
PUISE AMPIITUAE. ..ottt e s e e e e e e eaaaaaaaeeeeeeeeees 24
In-Phase Amplitude/Quadrature Amplitude.........cceeeiiiicciiiii e 24
AVEIrAgE ON POWET ......uuiiiiiiiiie ettt e e e s e e e e e e e e e e ss et araaeeeeeeaeeeeesannnnes 24
F Y=Y =T [T Il o =Y 24
MINIMUIM POWET ...ttt et e e e e e e s s e e st e e e e e e e e e e e e aaaaanns 25
PEAK POWET ...ttt e e ettt e e e e e e e e e e e nnneeeeeas 25
Peak-t0-Avg ON POWEr RatIO.....cciii ittt 25
Peak-to-Average TX POWer Ratio...........ueeiiiiiiiiiiiiieiceeeece e 25
Peak-to-Min POWEr RaAtiO.........uuiiiieie e e e e e e e e e e e eeeeeees 25
13 o T o T 25
[ o] o1 =SSR 26
L@ YT ] oo o ) SRRSO 26
POWET (A POINT)....eeeieee et 26
Pulse-to-Pulse Power Ratio..........coiiiiiiiiiiiieeeee e 27
Top Power

The median pulse ON power. The value of this parameter is used as a reference
(100%) to determine other parameter values such as the rising / falling thresholds. Var-
ious algorithms are provided to determine the top power (see "Measurement Algo-
rithm" on page 126).
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Remote command:

[SENSe: ] PULSe: POWer: TOP? on page 391
CALCulate<n>:TABLe:POWer:TOP on page 317
[SENSe: ] PULSe:POWer:TOP:LIMit? on page 435

Base Power
The median pulse OFF power. The value of this parameter is used as a reference (0%)
to determine other parameter values such as the rising / falling thresholds.

Remote command:

[SENSe: ] PULSe:POWer : BASE? on page 381
CALCulate<n>:TABLe:POWer:BASE on page 313
[SENSe: ] PULSe:POWer:BASE:LIMit? on page 434

Pulse Amplitude

The difference between the "Top Power" and the "Base Power", calculated in linear
power units (W). This value determines the 100% power range (amplitude). This value
is converted to dBm for the "Pulse Results" table.

Remote command:

[SENSe: ] PULSe:POWer:AMPLitude? on page 378
CALCulate<n>:TABLe:POWer:AMPLitude on page 312
[SENSe: ] PULSe:POWer : AMPLitude:LIMit? on page 434

In-Phase Amplitude/Quadrature Amplitude

The pulse in-phase or quadrature amplitude as a voltage, measured at the measure-
ment point of the pulse (see Chapter 5.10.2, "Measurement point", on page 127). Val-
ues range from -10 mV to +10 mV.

Remote command:

Querying results:

[SENSe: ] PULSe:POWer:AMPLitude:I? on page 379
[SENSe: ] PULSe:POWer:AMPLitude:Q? on page 380
Including results in result summary table:
CALCulate<n>:TABLe:POWer:AMPLitude: I on page 312
CALCulate<n>:TABLe:POWer : AMPLitude:Q on page 312
Querying limit check results:

[SENSe: ] PULSe:POWer:AMPLitude:T:LIMit? on page 434
[SENSe: ] PULSe:POWer:AMPLitude:Q:LIMit? on page 434

Average ON Power
The average power during the pulse ON time

Remote command:

[SENSe: ] PULSe:POWer:ON? on page 384
CALCulate<n>:TABLe:POWer :ON on page 314
[SENSe: ] PULSe:POWer:ON:LIMit? on page 434

Average Tx Power
The average transmission power over the entire pulse ON + OFF time
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Remote command:

[SENSe: ] PULSe: POWer:AVG? on page 381
CALCulate<n>:TABLe:POWer :AVG on page 313
[SENSe: ] PULSe:POWer:AVG:LIMit? on page 434

Minimum Power
The minimum power over the entire pulse ON + OFF time

Remote command:

[SENSe: ] PULSe:POWer :MIN? on page 383
CALCulate<n>:TABLe:POWer :MIN on page 314
[SENSe: ] PULSe:POWer:MIN:LIMit? on page 434

Peak Power
The maximum power over the entire pulse ON + OFF time

Remote command:

[SENSe: ] PULSe:POWer:MAX? on page 382
CALCulate<n>:TABLe:POWer :MAX on page 313
[SENSe: ] PULSe:POWer:MAX:LIMit? on page 434

Peak-to-Avg ON Power Ratio
The ratio of maximum to average power over the pulse ON time (also known as crest
factor)

Remote command:

[SENSe: ] PULSe:POWer:PON? on page 388
CALCulate<n>:TABLe:POWer : PON on page 315
[SENSe: ] PULSe:POWer: PON:T,IMit? on page 434

Peak-to-Average Tx Power Ratio
The ratio of maximum to average power over the entire pulse ON + OFF interval.

Remote command:

[SENSe: ] PULSe:POWer: PAVG? on page 386
CALCulate<n>:TABLe:POWer : PAVG on page 315
[SENSe: ] PULSe:POWer:PAVG:LIMit? on page 434

Peak-to-Min Power Ratio
The ratio of maximum to minimum power over the entire pulse ON + OFF time

Remote command:

[SENSe: ] PULSe:POWer:PMIN? on page 387
CALCulate<n>:TABLe:POWer: PMIN on page 315
[SENSe: ] PULSe:POWer:PMIN:LIMit? on page 434

Droop

The rate at which the pulse top level decays, calculated as the difference between the
power at the beginning of the pulse ON time and the power at the end of the pulse ON
time, divided by the pulse amplitude.

Droop values are only calculated if Pulse Has Droop is set to "On" (default ).

For more information see Chapter 4.1.1, "Amplitude droop", on page 54
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Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 126), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:ADRoop:DB? on page 377

[SENSe: ] PULSe:POWer:ADRoop [ : PERCent] ? on page 378
CALCulate<n>:TABLe:POWer :ADRoop: DB on page 311
CALCulate<n>:TABLe:POWer:ADRoop [ : PERCent] on page 311
[SENSe: ] PULSe:POWer:ADRoop:DB:LIMit? on page 434

[SENSe: ] PULSe:POWer :ADRoop [ : PERCent] : LIMit? on page 434

Ripple
The ripple is calculated as the difference between the maximum and minimum devia-
tion from the pulse top reference, within a user specified interval.

For more information see Chapter 4.1.2, "Ripple", on page 54

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 126), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:RIPPle:DB? on page 390

[SENSe: ] PULSe:POWer:RIPPle[:PERCent]? on page 391
CALCulate<n>:TABLe:POWer:RIPPle:DB on page 316
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent] on page 316
[SENSe:]PULSe:POWer:RIPPle:DB:LIMit? on page 434

[SENSe: ] PULSe:POWer:RIPPle[:PERCent] :LIMit? on page 434

Overshoot
The height of the local maximum after a rising edge, divided by the pulse amplitude.

For more information see Chapter 4.1.3, "Overshoot", on page 56.

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 126), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:OVERshoot : DB? on page 384

[SENSe: ] PULSe: POWer:OVERshoot [ : PERCent] ? on page 385
CALCulate<n>:TABLe:POWer:0VERshoot : DB on page 314
CALCulate<n>:TABLe:POWer:0OVERshoot [ : PERCent] on page 314
[SENSe: ] PULSe:POWer:OVERshoot :DB:LIMit? on page 434

[SENSe: ] PULSe:POWer:OVERshoot [ : PERCent] : LIMit? on page 434

Power (at Point)
The power measured at the pulse "measurement point" specified by the Measurement
Point Reference and the "Offset" on page 128

Remote command:

[SENSe: ] PULSe:POWer: POINt? on page 388
CALCulate<n>:TABLe:POWer: POINt on page 315
[SENSe: ] PULSe:POWer: POINt: L IMit? on page 434
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Pulse-to-Pulse Power Ratio
The ratio of the "Power" values from the first measured pulse to the current pulse.

Remote command:

[SENSe: ] PULSe:POWer:PPRatio? on page 389
CALCulate<n>:TABLe:POWer:PPRatio on page 316
[SENSe: ] PULSe:POWer:PPRatio:LIMit? on page 434

3.1.3 Frequency parameters

The following frequency parameters can be determined by the R&S FSW Pulse appli-

cation.

LYo (U= o o PP UPUPPP Nt 27
Pulse-Pulse Frequency DIffer&nCe. ...... ..ot 27
Frequency Error (RIMS)... .ottt ettt 27
Frequency Error (PEaAK).........uiii ittt 27
FrequenCy DeViatioN........ . .. it e e e e e e e e e e e e e e eeeee 28
(O oo T = (= T 28
Frequency

Frequency of the pulse measured at the defined Measurement point

Remote command:

[SENSe: ] PULSe: FREQuency: POINt? on page 404
CALCulate<n>:TABLe:FREQuency:POINt on page 309
[SENSe: ] PULSe:FREQuency:POINt:LIMit? on page 434

Pulse-Pulse Frequency Difference
Difference in frequency between the first measured pulse and the currently measured
pulse

Remote command:

[SENSe: ] PULSe:FREQuency: PPFRequency? on page 405
CALCulate<n>:TABLe:FREQuency: PPFRequency on page 309
[SENSe: ] PULSe:FREQuency:PPFRequency:LIMit? on page 434

Frequency Error (RMS)

The RMS frequency error of the currently measured pulse. The error is calculated rela-
tive to the given pulse modulation. It is not calculated at all for modulation type "Arbi-
trary". The error is calculated over the Measurement range.

Remote command:

[SENSe: ] PULSe:FREQuency:RERRor? on page 405
CALCulate<n>:TABLe:FREQuency:RERRor on page 309
[SENSe: ] PULSe:FREQuency:RERRor:LIMit? on page 434

Frequency Error (Peak)

The peak frequency error of the currently measured pulse. The error is calculated rela-
tive to the given pulse modulation. It is not calculated at all for modulation type "Arbi-
trary". The error is calculated over the Measurement range.
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Remote command:

[SENSe: ] PULSe: FREQuency: PERRor? on page 403
CALCulate<n>:TABLe:FREQuency:PERRor on page 308
[SENSe: ] PULSe:FREQuency:PERRor:LIMit? on page 434

Frequency Deviation

The frequency deviation of the currently measured pulse. The deviation is calculated
as the absolute difference between the maximum and minimum frequency values
within the Measurement range.

Remote command:

[SENSe: ] PULSe:FREQuency:DEViation? on page 402
CALCulate<n>:TABLe:FREQuency:DEViation on page 308
[SENSe: ] PULSe:FREQuency:DEViation:LIMit? on page 434

Chirp Rate

A known frequency chirp rate (per ps) to be used for generating an ideal pulse wave-
form.

Note: a chirp rate is only available for the Pulse Modulation type "Linear FM".
Remote command:

[SENSe: ] PULSe: FREQuency:CRATe? on page 402
CALCulate<n>:TABLe:FREQuency:CRATe on page 308

[SENSe: ] PULSe:FREQuency:CRATe:LIMit? on page 434

Phase parameters

The following phase parameters can be determined by the R&S FSW Pulse applica-
tion.
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Phase

Phase of the pulse measured at the defined Measurement point

Remote command:

[SENSe: ] PULSe:PHASe: POINt? on page 408
CALCulate<n>:TABLe:PHASe:POINt on page 310
[SENSe: ] PULSe:PHASe: POINt: L, IMit? on page 434

Pulse-Pulse Phase Difference
Difference in phase between the first measured pulse and the currently measured
pulse
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Remote command:

[SENSe: ] PULSe:PHASe: PPPHase? on page 409
CALCulate<n>:TABLe:PHASe:PPPHase on page 311
[SENSe: ] PULSe:PHASe: PPPHase: LIMit? on page 434

Phase Error (RMS)

The RMS phase error of the currently measured pulse. The error is calculated relative
to the given pulse modulation. It is not calculated at all for the Pulse Modulation type
"Arbitrary". The error is calculated over the Measurement range.

Remote command:

[SENSe: ] PULSe:PHASe:RERRor? on page 410
CALCulate<n>:TABLe:PHASe:RERRor on page 311
[SENSe: ] PULSe:PHASe:RERRor:LIMit? on page 434

Phase Error (Peak)

The peak phase error of the currently measured pulse. The error is calculated relative
to the given pulse modulation. It is not calculated at all for the Pulse Modulation type
"Arbitrary". The error is calculated over the Measurement range.

Remote command:

[SENSe: ] PULSe:PHASe: PERRor? on page 408
CALCulate<n>:TABLe:PHASe:PERRor on page 310
[SENSe: ] PULSe:PHASe: PERRor: LIMit? on page 434

Phase Deviation

The phase deviation of the currently measured pulse. The deviation is calculated as
the absolute difference between the maximum and minimum phase values within the
Measurement range.

Remote command:

[SENSe: ] PULSe:PHASe:DEViation? on page 407
CALCulate<n>:TABLe:PHASe:DEViation on page 310
[SENSe: ] PULSe:PHASe:DEViation:LIMit? on page 434

Envelope model (cardinal data points) parameters

The pulse envelope model has the shape of a trapezoid of amplitude (V) versus time
(s) values. This model allows for a finite rise and fall time, as well as an amplitude
droop across the top of the pulse. During measurement of each pulse, the points of this
trapezoidal model are determined as the basis for further measurements. For example,
the rise and fall time amplitude thresholds or the "pulse top" duration are determined
from the parameters of the envelope model.
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Amplitude (V)

Rise Top-Point

Fall Top-Point

¢b Rise High-Point

Fall High-Paint

&b Rise Mid-Point
doFall Mid-Point

b Rise Low-Point . Fall Low-Point

Fall Base-Point

cbRise Base-Point

Time (s)

Figure 3-2: Envelope model parameters

Each of these parameters has a time and an amplitude value. The time values are rel-
ative to the pulse timestamp and displayed in seconds. The amplitude values are dis-
played as power in dBm units.

O You configure the desired high, mid and low thresholds for the rise and fall slopes rela-
= tive to the base (0%) and top (100%) levels. See Chapter 5.10.1, "Measurement lev-
els", on page 124.

The power value of the rise base point and the fall base point is assumed to be equal
and is defined by the "Base Power" parameter found in the "Amplitude Parameters"
group of the table configuration (see "Base Power" on page 24).

RiSE BasE POINT TIME...couuuiiiiiiiiiee et ettt e e et e e e e e e e s e e e eeeaaan 30
ST o LV A oY o R I = R 31
RisE€ Mid POINt TIME.....eieeeeee e 31
Rise High Point TiMe. ... 31
RiISE TOP POINE TIME.ciiiiiiei it e e e e e e e e e e e e e s s e ennreneeees 31
RiISE LOW POINE LEVEL...... ittt e e e e e et e e e e e eaaae e e 31
RiISE Mid POINT LEVEL.....ceteieiiieiie et e e e e e e rabe e e e e e eeranas 31
RiS€ HIgh POINE LEVEL....ue et 32
RiS€ TOP POINt LEVEL....ooiiiiieeeeee e e e e e 32
Fall Base POINt TIME......ooee ettt e e e e e e e e eaanas 32
Fall LOW POINE TIMIB..cunicieeeeeeeeee ettt e et e et e e e e e e e e e e e e e e e e enanaaes 32
Fall Mid POINE TIME..uuu ettt e e e et e e e s e et e e e e e eeesa e eaeeees 32
= | e | T o1 S T = USRI 32
= | Ko o 3N o | A T2 = TR 32
Fall LOW POINE LEVEL ..cccueeiiieeeeee ettt e e et e e e eea s 33
Fall Mid POINE LEVEL.. ..ot e e e e e e e e s eeaanas 33
Fall HIgh POINt LEVEL......coooee e 33
Fall TOP POINE LEVEL....e e e e e e e e s 33

Rise Base Point Time
The time the amplitude starts rising above 0 %.
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Remote command:

[SENSe: ] PULSe:EMODel :RBPTime? on page 419
CALCulate<n>:TABLe:EMODel :RBPTime on page 305
[SENSe: ] PULSe:EMODel :RBPTime: LIMit? on page 434

Rise Low Point Time
The time the amplitude reaches the Low (Proximal) Threshold in the rising edge.

Remote command:

[SENSe: ] PULSe:EMODel :RLPTime? on page 421
CALCulate<n>:TABLe:EMODel :RLPTime on page 306
[SENSe: ] PULSe:EMODel :RLPTime:LIMit? on page 434

Rise Mid Point Time
The time the amplitude reaches the Mid (Mesial) Threshold in the rising edge.

Remote command:

[SENSe: ] PULSe:EMODel :RMPTime? on page 423
CALCulate<n>:TABLe:EMODel :RMPTime on page 307
[SENSe: ] PULSe:EMODel :RMPTime:LIMit? on page 434

Rise High Point Time
The time the amplitude reaches the High (Distal) Threshold in the rising edge.

Remote command:

[SENSe: ] PULSe:EMODel :RHPTime? on page 420
CALCulate<n>:TABLe:EMODel :RHPTime on page 306
[SENSe: ] PULSe:EMODel :RHPTime: LIMit? on page 434

Rise Top Point Time
The time the amplitude reaches the 100 % level in the rising edge.

Remote command:

[SENSe: ] PULSe:EMODel :RTPTime? on page 424
CALCulate<n>:TABLe:EMODel :RTPTime on page 307
[SENSe: ] PULSe:EMODel :RTPTime:LIMit? on page 434

Rise Low Point Level
The amplitude of the Low (Proximal) Threshold in the rising edge.

Remote command:

[SENSe: ] PULSe:EMODel :RLPLevel? on page 421
CALCulate<n>:TABLe:EMODel :RLPLevel on page 306
[SENSe: ] PULSe:EMODel :RLPLevel : LIMit? on page 434

Rise Mid Point Level

The amplitude of the Mid (Mesial) Threshold in the rising edge.
Remote command:

[SENSe: ] PULSe:EMODel :RMPLevel? on page 422
CALCulate<n>:TABLe:EMODel :RMPLevel on page 307
[SENSe: ] PULSe:EMODel :RMPLevel : LIMit? on page 434
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Rise High Point Level
The amplitude of the High (Distal) Threshold in the rising edge.

Remote command:

[SENSe: ] PULSe:EMODel : RHPLevel? on page 419
CALCulate<n>:TABLe:EMODel :RHPLevel on page 306
[SENSe: ] PULSe:EMODel :RHPLevel : LIMit? on page 434

Rise Top Point Level
The amplitude at 100 % in the rising edge.

Remote command:

[SENSe: ] PULSe:EMODel :RTPLevel? on page 423
CALCulate<n>:TABLe:EMODel :RTPLevel on page 307
[SENSe: ] PULSe:EMODel :RTPLevel : LIMit? on page 434

Fall Base Point Time
The time the amplitude reaches 0 % on the falling edge.

Remote command:

[SENSe: ] PULSe:EMODel : FBPTime? on page 413
CALCulate<n>:TABLe:EMODel : FBPTime on page 303
[SENSe: ] PULSe:EMODel : FBPTime: LIMit? on page 434

Fall Low Point Time
The time the amplitude reaches the Low (Proximal) Threshold in the falling edge.

Remote command:

[SENSe: ] PULSe:EMODel : FLPTime? on page 415
CALCulate<n>:TABLe:EMODel :FLPTime on page 304
[SENSe: ] PULSe:EMODel : FLPTime: LIMit? on page 434

Fall Mid Point Time
The time the amplitude reaches the Mid (Mesial) Threshold in the falling edge.

Remote command:

[SENSe: ] PULSe:EMODel : FMPTime? on page 417
CALCulate<n>:TABLe:EMODel : FMPTime on page 304
[SENSe: ] PULSe:EMODel : FMPTime : LIMit? on page 434

Fall High Point Time
The time the amplitude reaches the High (Distal) Threshold in the falling edge.

Remote command:

[SENSe: ] PULSe:EMODel : FHPTime? on page 414
CALCulate<n>:TABLe:EMODel : FHPTime on page 303
[SENSe: ] PULSe:EMODel : FHPTime: LIMit? on page 434

Fall Top Point Time
The time the amplitude falls below the 100 % level in the falling edge.

User Manual 1173.9392.02 — 42 kY



R&S®FSW-K6/6S

Measurements and result displays

3.1.6

Pulse parameters

Remote command:

[SENSe: ] PULSe:EMODel : FTPTime? on page 418
CALCulate<n>:TABLe:EMODel : FTPTime on page 305
[SENSe: ] PULSe:EMODel : FTPTime: LIMit? on page 434

Fall Low Point Level
The amplitude of the Low (Proximal) Threshold in the falling edge.

Remote command:

[SENSe: ] PULSe:EMODel : FLPLevel? on page 415
CALCulate<n>:TABLe:EMODel:FLPLevel on page 304
[SENSe: ] PULSe:EMODel :FLPLevel : LIMit? on page 434

Fall Mid Point Level
The amplitude of the Mid (Mesial) Threshold in the falling edge.

Remote command:

[SENSe: ] PULSe:EMODel : FMPLevel? on page 416
CALCulate<n>:TABLe:EMODel:FMPLevel on page 304
[SENSe: ] PULSe:EMODel :FMPLevel : LIMit? on page 434

Fall High Point Level
The amplitude of the High (Distal) Threshold in the falling edge.

Remote command:

[SENSe: ] PULSe:EMODel : FHPLevel? on page 413
CALCulate<n>:TABLe:EMODel :FHPLevel on page 303
[SENSe: ] PULSe:EMODel : FHPLevel : LIMit? on page 434

Fall Top Point Level
The amplitude at 100 % in the falling edge.

Remote command:

[SENSe: ] PULSe:EMODel : FTPLevel? on page 417
CALCulate<n>:TABLe:EMODel:FTPLevel on page 305
[SENSe: ] PULSe:EMODel :FTPLevel : LIMit? on page 434

Time sidelobe parameters

The following graphics illustrate how some of the time sidelobe parameters are deter-
mined.

User Manual 1173.9392.02 — 42 33



R&S®FSW-K6/6S Measurements and result displays

Pulse parameters

1 Correlated (3) Magnitude o 1 AP Clrw

1 Correlated (3) Magnitude e 1 AP Clrw
(

Ml Peak Sidelobe Level (dB)

|

User-Configurable
Keep-Out Range

Integrated Sidelobe Level (dB)

o S @

The following phase parameters can be determined by the R&S FSW Pulse application
if the additional FSW-K6S option is installed.

Peak to Sidelobe LeVEL......coii e 34
Integrated SIidelobe LEVEL..........coooiiieeccccre e 35
Mainlobe 3 dB Width.........ooooiiiii e 35
SIAEIODE DIAY......eeiiiiiieeii e 35
(@70 0] 0] £ =TT o] TN = 4o J SR 35
Mainlobe Power (Integrated)...........oicieiiiiiiiiiiie et 36
1 Tl [o] oY T o oY (Y=Y = o = 36
Peak COITEIALION........ ettt e e e e e e e e e 36
MaiNlobe PRaSE........e it e e e 36
Mainlobe FreqUENCY.......ceeieeeeei e e e 37

Peak to Sidelobe Level
The level of the largest sidelobe (measured within the Time sidelobe range), relative to
the peak of the mainlobe.

User Manual 1173.9392.02 — 42 34



R&S®FSW-K6/6S Measurements and result displays

Pulse parameters

Remote command:
CALCulate<n>:TABLe:TSIDelobe:PSLevel on page 322
[SENSe: ] PULSe:TSIDelobe:PSLevel? on page 432
[SENSe: ] PULSe:TSIDelobe:PSLevel : LIMit? on page 435

Integrated Sidelobe Level
The sum of all the levels of all the sidelobes (measured within the Time sidelobe
range), relative to the peak of the correlated pulse.

Remote command:
CALCulate<n>:TABLe:TSIDelobe:ISLevel on page 321
[SENSe: ] PULSe:TSIDelobe:ISLevel? on page 428
[SENSe:]PULSe:TSIDelobe:ISLevel : LIMit? on page 435

Mainlobe 3 dB Width
Width of the mainlobe at 3 dB below its peak level.

Remote command:
CALCulate<n>:TABLe:TSIDelobe:MWIDth on page 322
[SENSe: ] PULSe:TSIDelobe:MWIDth? on page 430
[SENSe: ] PULSe:TSIDelobe:MWIDth:LIMit? on page 435

Sidelobe Delay
Time difference between the sidelobe peak and the mainlobe peak level.

1 Correlated (3) Magnitude e 1 AP Clrw

Peak Sidelobe Delay (s)

Remote command:
CALCulate<n>:TABLe:TSIDelobe:SDELay on page 322
[SENSe: ] PULSe:TSIDelobe:SDELay? on page 433
[SENSe: ] PULSe:TSIDelobe:SDELay:LIMit? on page 435

Compression Ratio
Ratio of Mainlobe 3 dB Width to width of uncorrelated (non-filtered) pulse
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Remote command:
CALCulate<n>:TABLe:TSIDelobe:CRATio on page 320
[SENSe: ] PULSe:TSIDelobe:CRATio? on page 427
[SENSe: ] PULSe:TSIDelobe:CRATio:LIMit? on page 435

Mainlobe Power (Integrated)

Peak power of the correlator output, normalized to the reference waveform power. For
perfectly correlated measured and reference waveforms, this value corresponds to the
integrated power of the measured waveform over the correlation interval.

For details see "Mainlobe power (integrated)" on page 69.

Remote command:
CALCulate<n>:TABLe:TSIDelobe:IMPower on page 321
[SENSe: ] PULSe:TSIDelobe: IMPower? on page 427
[SENSe: ] PULSe:TSIDelobe:IMPower:LIMit? on page 435

Mainlobe Power (Average)

Peak power of the correlator output, normalized to the reference waveform power and
to the correlation interval. For perfectly correlated measured and reference waveforms,
this value corresponds to the average power of the measured waveform over the cor-
relation interval.

For details see "Mainlobe power (integrated)" on page 69.

Remote command:
CALCulate<n>:TABLe:TSIDelobe:AMPower on page 320
[SENSe: ] PULSe:TSIDelobe:AMPower? On page 426
[SENSe: ] PULSe:TSIDelobe:AMPower:LIMit? on page 435

Peak Correlation

Peak power of the correlator output, normalized to both the measured and reference
waveform powers. This yields a value between 0 (completely uncorrelated) and 1 (per-
fectly correlated).

For details see "Peak correlation" on page 70.

Remote command:
CALCulate<n>:TABLe:TSIDelobe:PCORrelation on page 322
[SENSe: ] PULSe:TSIDelobe:PCORrelation? on page 431
[SENSe:]PULSe:TSIDelobe:PCORrelation:LIMit? on page 435

Mainlobe Phase
The phase difference between the measured and reference waveforms at the time off-
set corresponding to the mainlobe peak.

Note: The phase is only meaningful relative to other pulses within the capture, not as
an absolute value.

For details see "Mainlobe frequency and phase" on page 70.

Remote command:

CALCulate<n>:TABLe:TSIDelobe:MPHase on page 321

[SENSe: ] PULSe:TSIDelobe:MPHase? on page 430

[SENSe: ] PULSe:TSIDelobe:MPHase:LIMit? on page 435
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Evaluation methods for pulse measurements

Mainlobe Frequency
The frequency difference between the measured and reference waveforms at the time
offset corresponding to the mainlobe peak.

For details see "Mainlobe frequency and phase" on page 70.

Remote command:
CALCulate<n>:TABLe:TSIDelobe:MFRequency on page 321
[SENSe: ] PULSe:TSIDelobe:MFRequency? on page 429
[SENSe: ] PULSe:TSIDelobe:MFRequency:LIMit? on page 435

Evaluation methods for pulse measurements

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

All evaluation modes available for the Pulse measurement are displayed in the selec-
tion bar in SmartGrid mode.

For details on working with the SmartGrid see the FSW Getting Started manual.

By default, the Pulse measurement results are displayed in the following windows:
® "Magnitude Capture"

® "Pulse Results"

® "Pulse Frequency"

® "Pulse Magnitude"

® "Pulse Phase"

The following evaluation methods are available for Pulse measurements:

(Result displays marked with an asterisk (*) require both the FSW-K6 and the addi-
tional FSW-K6S option.)

Magnitude CaplUre........ccoee i e e e e e e e e e e e e e e s s e nnrraaeeeeees 38
1Y =T =T = o )[R 39
Parameter DistribDULION. ........ooi e 39
Parameter SPECIIUML...... .o o et e e e e e e e e e 40
Parameter TreNd...... .ot e e e e e e e 41
PUISE FrEQUEBNCY...cciiiiiiii it e e e 43
0 7= = g o X 0 ST 43
UL TN/ =Yoo V1 (1 Lo [P 44
PUISE PRaSE... .ottt e e e e e e e e e e e e e 45
Pulse Phase (Wrapped).......ccooo oot e e e e e e e e e e e e e e e e e e ns 45
PUISE RESUIES....eeeeeeeee ettt e e e e e e e e e e e e eeeas 46
PUISE-PUISE SPECIIUM.....ciiiiiieie e e e e e e e e e e e e e aaeeeeeees 47
O ET IR = 4153 oS 48
ReSUIt RANGE SPECIIUM..cciiiiiiiii e e e e e e e e rrr e e e e e e e e e e e s nnnnes 49
Correlated Magnitude Capture(*).....uuuiiee e iic e e e e e e ee e 49
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Correlated Pulse Magnitude(™).......coeeeiiieiiiiiicccre e 50
PulSe FrequenCy EFTOr(™).... o et 51
U Yo o o F= ET N o 4 (o ) T TR 51

Magnitude Capture
Displays the captured data. Detected pulses are indicated by green bars along the x-
axis. The currently selected pulse is highlighted in blue.

Additionally, the following parameters are indicated by horizontal lines in the diagram:
o "Ref": the pulse detection reference level (see Chapter 5.10.1, "Measurement lev-
els", on page 124)
"Det": the pulse detection threshold (see "Threshold" on page 123)
"100 %": a fixed top power level (see "Fixed Value" on page 126)
You can drag the line in the diagram to change the top power level.

The detection range is indicated by vertical lines ("DR", see "Detection Range"
on page 123). You can drag the lines within the capture buffer to change the detection
range.

1 Magnitude Capture

Start0.0s ] I I ) B ~ Stop 1.0ms

Segmented data capturing

Data can be captured non-contiguously, that is, in segments (see Chapter 4.4, "Seg-
mented data capturing”, on page 62). For segmented data, the measured time span
may be very long, whereas the relevant signal segments may be relatively short. Thus,
to improve clarity, the "Magnitude Capture" display is compressed to eliminate the gaps
between the captured segments. The segment ranges are indicated by vertical blue
lines. Between two segments, the gap may be compressed in the display. The time
span indicated for the x-axis in the diagram footer is only up-to-date when the mea-
surement is completed.
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MultiView =8 Spectrum ! X  Pulse ! X

Meas Time 44
Freq 2.0 GHz Meas BW SRate 2.4 GHz

1 Magnitudg Caphb

(10.0 ms) 44.0 s

Remote command:

LAY:ADD:WIND '2',RIGH,MCAP see LAYout:ADD[:WINDow]? on page 333
Segmented data:

TRACe<n>:T1Q:SCAPture:BOUNdary? on page 366
TRACe<n>:I1Q:SCAPture:TSTamp:SSTart? on page 367
TRACe<n>:IQ:SCAPture:TSTamp:TRIGger? on page 369

Results:

TRACe<n>[:DATA] ? on page 362

Marker Table
Displays a table with the current marker values for the active markers.
This table is displayed automatically if configured accordingly.

1 Marker Table
Wind Type X-Value Y-Value Function Function Result
2 1 21725 ms -6.80 dBm

13.859 ms
4.6259 ms
9.2331 ms

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

Remote command:

LAY:ADD? '1l',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 333
Results:

CALCulate<n>:MARKer<m>:X on page 348
CALCulate<n>:MARKer<m>:Y? on page 442

Parameter Distribution

Plots a histogram of a particular parameter, i.e. all measured parameter values from
the current capture vs pulse 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.
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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 pulses.

4 Pulse Width Distribution o1 AP Clrw

Upper 520.0 ns
Lower 500.0 ns Upper 220.0 ns

el B - ] | -

405.0 ns 5.0 ns/

Note: Limit lines. Optionally, limit lines can be displayed in the "Parameter Distribution"
diagram. You can drag these lines to a new position in the window. The new position is
maintained, the limit check is repeated, and the results of the limit check in any active
table displays are adapted.

Note that averaging is not possible for "parameter distribution" traces.

Remote command:

LAY:ADD:WIND '2',RIGH,PDIS see LAYout:ADD[:WINDow]? on page 333
Chapter 9.14.3, "Configuring a parameter distribution", on page 260

Results:

TRACe<n>[:DATA] ? on page 362

Parameter Spectrum

Calculates an FFT for a selected column of the "Pulse Results" table. This "spectrum"
allows you to easily determine the frequency of periodicities in the pulse parameters.
For example, the "Parameter Spectrum" for "Pulse Top Power" might display a peak at
a particular frequency, indicating incidental amplitude modulation of the amplifier output
due to the power supply.

The "Parameter Spectrum" is calculated by taking the magnitude of the FFT of the
selected parameter and normalizing the result to the largest peak. In order to calculate
the frequency axis the average PRI (pulse repetition interval) is taken to be the "sam-
ple rate" for the FFT. Note that in cases where the signal has a non-uniform or stag-
gered PRI the frequency axis must therefore be interpreted with caution.
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6 Off Time Spectrum

-SD E T T T LN WU
||| |||| ||||l |I|1|

-60 dEll

-70 dEli

-80 dE|l

0.0 Hz 16.602 kHz/

Remote command:

LAY:ADD:WIND '2',RIGH,PSP see LAYout:ADD[:WINDow]? on page 333
Chapter 9.14.4, "Configuring a parameter spectrum"”, on page 268

Results:

TRACe<n>[:DATA] ? on page 362

Parameter Trend

Plots all measured parameter values from the current capture buffer (or detection
range, if enabled) vs pulse number or pulse timestamp. This is equivalent to plotting a
column of the "Pulse Results" table for the rows highlighted green. This evaluation
allows you to determine trends in a specific parameter, such as a frequency deviation
or a fluctuation in power over several pulses.

The "parameter trend" evaluation can also be used for a more general scatter plot - the
parameters from the current capture buffer cannot only be displayed over time, but
also versus any other pulse parameter. For example, you can evaluate the rise time vs
fall time.

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.
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3 Pulse Width Trend

!
h A .'Ill. |"II
Lower S00.0 ns

B Peak Power vs. Pulse Width Trend o1 AP Clrw
0.0 dBm

Upper 520.0 ns
Lower 500.0ns |~ P :

470.0 ns 10.0 ns/

Figure 3-4: Peak power vs pulse width scatter plot

Note: Limit lines. Optionally, limit lines can be displayed in the "Parameter Trend" dia-
gram. You can drag these lines to a new position in the window. The new position is
maintained, the limit check is repeated, and the results of the limit check in any active
table displays are adapted.

If a limit is defined for a parameter that is displayed in a "Parameter Trend" diagram,
the "Auto Scale Once" on page 148 function is not available for the axis this parameter
is displayed on (see also "Activating a limit check for a parameter" on page 147). This
avoids the rapid movement of the limit lines which would occur if the axis scale
changed.

Note that averaging is not possible for "parameter trend" traces.

Note: Setting markers in "Parameter Trend" Displays. In "Parameter Trend" displays,
especially when the x-axis unit is not pulse number, positioning a marker by defining its
x-axis value can be very difficult or ambiguous. Thus, markers can be positioned by
defining the corresponding pulse number in the "Marker" edit field for all parameter
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trend displays, regardless of the displayed x-axis parameter. The "Marker" edit field is
displayed when you select one of the "Marker" softkeys.

However, the position displayed in the marker information area or the marker table is
shown in the defined x-axis unit.

Remote command:
LAY:ADD:WIND '2',RIGH,PTR see LAYout:ADD[:WINDow]? on page 333
Chapter 9.14.6, "Configuring a parameter trend", on page 277

Pulse Frequency

Displays the frequency trace of the selected pulse. The length and alignment of the
trace can be configured in the "Result Range" dialog box (see Chapter 6.1.2, "Result
range", on page 135).

3 Pulse (1) Frequency

Start 6.4 ps

Note:
You can apply an additional filter after demodulation to help filter out unwanted signals
(see "FM Video Bandwidth" on page 138).

Remote command:

LAY:ADD:WIND '2',RIGH,PFR see LAYout:ADD[:WINDow]? on page 333
Results:

TRACe<n>[:DATA] ? on page 362

Pulse | and Q

Displays the magnitude of the | and Q components of the selected pulse versus time
as separate traces in one diagram. The length and alignment of the trace can be con-
figured in the "Result Range" dialog box (see Chapter 6.1.2, "Result range",

on page 135).
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6 Pulse (2) I/Q

104.300001112 ps

Remote command:

LAY:ADD:WIND '2',RIGH,PIAQ see LAYout:ADD[:WINDow]? on page 333
Results:

[SENSe: ] PULSe:POWer:AMPLitude:I? on page 379

[SENSe: ] PULSe:POWer:AMPLitude:Q? on page 380

Pulse Magnitude

Displays the magnitude vs. time trace of the selected pulse. The length and alignment
of the trace can be configured in the "Result Range" dialog box (see Chapter 6.1.2,
"Result range", on page 135).

4 Pulse (1) Magnitude e 1 Clrw

0

Start 6.4 ps Stop 36.43 ps

Remote command:
LAY:ADD:WIND '2',RIGH,PMAG See LAYout:ADD[:WINDow]? on page 333

Results:
TRACe<n>[:DATA] ? on page 362
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Pulse Phase

Displays the phase vs. time trace of the selected pulse. The length and alignment of
the trace can be configured in the "Result Range" dialog box (see Chapter 6.1.2,
"Result range", on page 135).

2 Pulse (1) Phase

Start 6,44 ps Stop 36,43 ps

Remote command:

LAY:ADD:WIND '2',RIGH, PPH see LAYout :ADD[:WINDow] ? on page 333
Results:

TRACe<n>[:DATA] ? on page 362

Pulse Phase (Wrapped)

Displays the wrapped phase vs. time trace of the selected pulse. The length and align-
ment of the trace can be configured in the "Result Range" dialog box (see Chap-

ter 6.1.2, "Result range", on page 135).

3 Pulse (1) Phase (Wrapped) o1 Clrw

13.44500015 ps 24.839999242 ps
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Remote command:

LAY:ADD:WIND '2',RIGH,PPW see LAYout:ADD[:WINDow]? on page 333
Results:

TRACe<n>[:DATA] ? on page 362

Pulse Results

Displays the measured pulse parameters in a table of results. Which parameters are
displayed can be configured in the "Result Configuration" (see Chapter 6.1, "Result
configuration”, on page 134). The currently selected pulse is highlighted blue. The pul-
ses contained in the current capture buffer (or detection range, if enabled) are highligh-
ted green. The number of detected pulses in the current capture buffer ("Curr") and the
entire measurement ("Total") is indicated in the title bar.

Avg ON Avg Tx
Width e ) e Power Power
(u ) S .~ (d (

Note:
You can apply an additional filter after demodulation to help filter out unwanted signals
(see "FM Video Bandwidth" on page 138).

Limit check

Optionally, the measured results can be checked against defined limits (see Chap-
ter 6.1.6.1, "Limit settings for table displays", on page 146). The results of the limit
check are indicated in the Pulse Results table as follows:

Table 3-1: Limit check results in the result tables

Display color Limit check result
White No limit check active for this parameter
Green Limit check passed

Red, asterisk before Limit check failed; limit exceeds lower limit

Red, asterisk behind | Limit check failed; limit exceeds upper limit
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MultiView =8 Spectrum ! X  Pulse ! X

Ref Level 0.0 Meas Time 400 ps
Meas BW
2P
Pulse Avg ON Avg Tx
Width ?Q:cﬂ)a Power Power
(us) 9 (dBm) (dBm)
0.0 -1.

-48,404

1
1
1
1
1
1
1
1
1
1
1
1
-1.1¢
-1
-1
1
1
1
1
1
1
1
1
1
1
1
1

Note: The results of the limit check are for informational purposes only; special events
such as stopping the measurement are not available.

Note: Optionally, limit lines can be displayed in the Parameter Distribution and Param-
eter Trend diagrams. You can drag these lines to a new position in the window. The
new position is maintained, the limit check is repeated, and the results of the limit
check in any active table displays are adapted.

Remote command:

LAY:ADD:WIND '2',RIGH,PRES see LAYout:ADD[:WINDow]? on page 333
Chapter 9.14.8, "Configuring the statistics and parameter tables", on page 301
Results:

Chapter 9.20.4, "Retrieving parameter results", on page 374

Number of pulses: [SENSe: ] PULSe : COUNt? on page 371

Chapter 9.20.5, "Retrieving limit results", on page 433

Pulse-Pulse Spectrum

The pulse-to-pulse spectrum is basically a Parameter Spectrum, based on complex 1/Q
data. The | and Q values for each pulse (taken at the Measurement Point Reference)
are integrated over all pulses to create a spectrum that consists of positive and nega-
tive frequencies. You cannot select a parameter for the spectrum. All other settings are
identical to the "parameter spectrum".
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2 Pulse-Pulse Spectrum e 1 APClrw
M1[1] 0.00 dB
-15.625062500 Hz

99.22 Hz/

The pulse-to-pulse spectrum is useful to analyze small frequency shifts which cannot
be detected within an individual pulse, for example Doppler effects.

Remote command:

LAY:ADD? '1l',RIGH,PPSP, see LAYout:ADD[:WINDow]? on page 333
Results:

TRACe<n>[:DATA] ? on page 362

Pulse Statistics

Displays statistical values (minimum, maximum, average, standard deviation) for the
measured pulse parameters in a table of results. The number of evaluated pulses is
also indicated. Both the current capture buffer data and the cumulated captured data
from a series of measurements are evaluated. The statistics calculated only from pul-
ses within the current capture buffer (or detection range, if enabled) are highlighted
green. For reference, the measured parameters from the "Selected Pulse" are also
shown, highlighted blue. The displayed parameters are the same as in the "Pulse
Results" and can be configured in the "Result Configuration" (see Chapter 6.1, "Result
configuration", on page 134).

2 Pulse Statistics
Rise Avg ON Avg Tx
Statistic Time Power Power
{ns) (dBm) (dBm)

Note: Limit checks are also available for "Pulse Statistics"; see "Pulse Results"
on page 46.

Remote command:

LAY:ADD:WIND '2',RIGH,PST see LAYout:ADD[:WINDow]? on page 333
Chapter 9.14.8, "Configuring the statistics and parameter tables", on page 301
Results:

Chapter 9.20.4, "Retrieving parameter results", on page 374
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[SENSe:]PULSe:<ParameterGroup>:<Parameter>:COUNt? on page 373
Chapter 9.20.5, "Retrieving limit results", on page 433

Result Range Spectrum
Calculates a power spectrum from the captured I/Q data, within the time interval
defined by the result range (see Chapter 6.1.2, "Result range", on page 135.

The "Result Range Spectrum" is calculated using a Welch periodogram, which involves
averaging the spectrum calculated by overlapping windows.

The shape of the window used for the calculation can be specified. The length of the
window is calculated such that a specific resolution bandwidth is obtained.

3 Result Range Spectrum

M1 44, Bm
Tt -9.2773 MHz

I
|

I
|
i Mh‘-“rﬁ.,nu1lJ‘-i'l"jH.-"'1"ji""I""*"-‘l""u'f‘-"l.“\'l"j N-}M-“ I'|'|'h‘"I"l"-"‘l""“hf"\i""u"-q'"‘f‘\\'n-\‘r"~,‘.\'.|,\...[~|r‘-.l ]"lh'
L ¥ Wy

25.0 MHz/ Span 250 MHz

Remote command:

LAY:ADD:WIND '2',RIGH,RRSP see LAYout:ADD[:WINDow]? on page 333
Results:

TRACe<n>[:DATA] ? on page 362

Correlated Magnitude Capture(*)
Requires option FSW-K6S.

Displays the magnitude of the correlator output over the entire capture buffer. The time
intervals corresponding to detected pulses are indicated with green bars along the
lower edge of the display. The time interval of the current "Selected Pulse" is indicated
with a blue bar analogous to the "Magnitude Capture" display.
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1 Correlated Magnitude Capture o 1 AP Clrw
i 1

0.0s

This result display is only available for measurements on a reference pulse (Pulse
Modulation = "Reference 1Q").

Remote command:

LAY:ADD? '1l',RIGH,CMC, see LAYout:ADD[:WINDow]? on page 333
Results:

TRACe<n>[:DATA] ? on page 362

Correlated Pulse Magnitude(*)
Requires option FSW-K6S.

Displays the magnitude of the correlator output for the currently selected pulse within
the result range.

3 Correlated (1) Magnitude

58.87 us 900.0 ns/

This result display is only available for measurements on a reference pulse (Pulse
Modulation = "Reference 1Q").
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Remote command:

LAY:ADD? '1',RIGH,CPM, see LAYout:ADD[:WINDow]? on page 333
Results:

TRACe<n>[:DATA] ? on page 362

Pulse Frequency Error(*)
Requires option FSW-K6S.

Displays the frequency deviation between the reference pulse and the currently
selected measured pulse within the result range.

5 Pulse (1) Frequency Error i e 1 AP Clrw

l

L - i mm‘ A fnnIH \ ’l'\

i 'l .I ! I-.I

6.310000117 ps 400.0 ns/

This result display only shows results if the signal model has been defined as CW, Lin-
ear FM or Reference 1/Q (see Chapter 5.3, "Reference signal description”,

on page 84).

Remote command:

LAY:ADD? '1l',RIGH, PFE, see LAYout:ADD[:WINDow]? on page 333

Results:

TRACe<n>[:DATA] ? on page 362

Pulse Phase Error(*)
Requires option FSW-K6S.

Displays the phase deviation between the reference pulse and the currently selected
measured pulse within the result range.
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6'Pulse (1) Phase Error o 1 AP Clrw

L ll

20.060000224 us 400.0 ns/

«” " i

m‘ ." ,;, h’l‘

h

This result display only shows results if the signal model has been defined as CW, Lin-
ear FM or Reference 1/Q (see Chapter 5.3, "Reference signal description”,

on page 84).

Remote command:

LAY:ADD? '1',RIGH,PPER, see LAYout:ADD[:WINDow] ? on page 333

Results:

TRACe<n>[:DATA] ? on page 362
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4 Measurement basics

Some background knowledge on basic terms and principles used in pulse measure-
ments is provided here for a better understanding of the required configuration set-

tings.

o Parameter definitionS.........ooo oo —————— 53
®  PUISE AELECHION. .. et ———— 57
e Parameter spectrum calculation.............cooeuiiiiiiiiiiiie e 59
o Segmented data CaptUMNNG....ccoiviii it 62
o Time Sidelobe analySis.......ccuuiiiiiiiiiiiiei i 65
e Basics on input from I/Q data filesS.......c..ooiiiieiiiiii e 71
L I = ot Y V7= 11 = 1 o] o PR 72
e Pulse measurements in MSRA/MSRT MOdE..........cooviiiiiiiiiiiiiniciciricien e 77

4.1 Parameter definitions

The pulse 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, Pulses, and Related Waveforms", from the IEEE Instrumentation
and Measurement (I&M) Society, 7 July 2003).

The following definitions are used to determine the measured pulse power parameters:

Value | Description

Los, The magnitude in V corresponding to the pulse OFF level (base level)

Ligoy, | The magnitude in V corresponding to the pulse ON level (top level)

Loy The magnitude in V at the peak level occurring directly after the pulse rising edge (mid-level
crossing)

Liise The magnitude in V of the reference model at the top of the rising edge (beginning of the pulse

top)
Ltan The magnitude in V of the reference model at the top of the falling edge (end of the pulse top)
Lrip+ The magnitude in V corresponding to the largest level above the reference model which occurs

within the ripple portion of the pulse top

Liop+ The magnitude in V of the reference model at the point in time where Ly, is measured

Lip- The magnitude in V corresponding to the lowest measured level below the reference model which
occurs within the ripple portion of the pulse top
Liop- The magnitude in V of the reference model at the point in time where L, is measured

For definitions of time sidelobe parameters, see Chapter 4.5, "Time sidelobe analysis",
on page 65.
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Amplitude droop

The amplitude droop is calculated as the difference between the power at the begin-
ning of the pulse ON time and the power at the end of the pulse ON time, divided by
the pulse amplitude:

o _ L.—L fall
Droop (%V)=——x100

100% — 0%

2 2

0 _ Lrise - Lfall
Droop (%W) =——=—x100

2
100% 0%

L.
Droop (dB) = 20xlog, [ﬂJ

fall

Measured Magnitude (V)

Reference Magnitude (V)

I—ri.=. 3

Lfal

t(s)

Figure 4-1: lllustration of levels used to define the droop measurement

Ripple

The ripple is calculated as the difference between the maximum and minimum devia-
tion from the pulse top reference, within a user specified interval.
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The default behavior compensates for droop in the pulse top using the following formu-

lae:
'+_Lo++L0—_Lri—
Ripple (%V) ="~ o r ‘ x100
LlOO% _Lo%
2 2 2 2
ri+_Lo++Lo—_Lri—
Ripple (%W)="—-"—2"_1 2~ ™ | x 100
L100% - LO%
. leoo% + Lii + Lzo +
Ripple (dB) =10 x log,y| — - sz - L;p ‘
100% top — rip—

However, if Pulse Has Droop is set to "Off" or the 100 % Level Position is set to "Cen-
ter", then the reference model has a flat pulse top and L+ = Ligp. = Lygoe- Thus, the

formulae are reduced to:

L. —L.
Ripple (%V) = —2—""-x100

100% — 0%

2 2

L. 4
Ripple (%W) = —"——2=x100

100% — 0%

L.
Ripple (dB)=20x loglo(L”” - J

rip—

The following illustration indicates the levels used for calculation.
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Measured Magnitude (V) Reference Magnitude (V)

L,-ip..,____________ — e I

Lio

L[nF:—_ ______________________
I-ri|:l- -

(defined by user as % of
pulse top)

I

|
| |
| |
| |
| |
: Ripple Portion :
| |
| |
| |
| |

k—+——100% of pulse top——

t(s)

Figure 4-2: lllustration of levels used to define the ripple measurement.

4.1.3 Overshoot

The overshoot is defined as the height of the local maximum after a rising edge, divi-
ded by the pulse amplitude:

L, — L
Overshoot (%V) = —2—1%% %100

100% — 0%

L, - L
Overshoot (% W) = —2—1%% » 100

2 72
100% 0%

Overshoot (dB) =20 x loglo( Lo ]

100%
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Pulse detection

Reference Magnitude (V)

Measured Magnitude (V)

4.2

Figure 4-3: lllustration of levels used to define the overshoot measurement

Pulse detection

A pulsed input signal is a signal whose carrier power is modulated by two states: ON
and OFF. Basically, a pulse is detected when the input signal power exceeds a thresh-
old, then falls below that threshold, or vice versa. Pulses that rise to and then remain at
a peak (positive) power level for a certain duration, and then fall again are referred to
as positive pulses. The opposite - falling to and remaining at a minimum (negative)
power level, then rising - is referred to as a negative pulse. The "ON" power level is
referred to as the top or 100% level, whereas the "OFF" level is referred to as the
base or 0% level.

Top - Base

Base Top
Positive Negative

pulse pulse

A hysteresis can refine the detection process and avoid falsely interpreting unstable
signals as additional pulses. Optionally, detection can be restricted to a maximum num-
ber of pulses per capture process.
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A top power level that is not constant is called an amplitude droop. Since the top level
is an important reference for several pulse parameters, take a droop into consideration
where possible. If a signal is known to have a droop, the reference level is not calcula-
ted as an average or median value over the ON time. Instead, it is calculated sepa-
rately for the rising and falling edges.

The time it takes the signal power to rise from the base level to the top is called the
rise time.

The duration the signal power remains at the top level is considered the ON time,
which also defines the pulse width.

The time it takes the signal power to fall from the top to the base level is called the fall
time.

The duration the signal power remains at the base level is called the OFF time.

The pulse repetition interval (also known as pulse period) is defined as the duration
of one complete cycle consisting of:

® Therise time
® The ON time
® The fall time
® The OFF time

To avoid taking noise, ripples, or other signal instabilities into consideration, the abso-
lute peak or minimum power values are not used to calculate these characteristic val-
ues. Instead, threshold values are defined.

See Chapter 3.1, "Pulse parameters"”, on page 19 for more precise definitions and an
illustration of how these values are calculated.

Detection range

If the capture buffer contains a large number of pulses, it can be tedious to find a par-
ticular pulse for analysis. In this case, you can enable the use of a detection range
instead of the entire capture buffer for analysis.

A detection range determines which part of the capture buffer is analyzed. It is defined
by the Detection Start and the Detection Length. If disabled (default), the entire capture
buffer is used as the detection range.

The pulse numbers in the result displays are always relative to the current detection
range, that is: pulse number 1 is the first pulse within the detection range. If you
change the position of the detection range within the capture buffer, pulse number 1
can be a different pulse. All pulse-based results are automatically updated, if neces-
sary. To navigate to a particular pulse in the capture buffer, use the pulse timestamps,
which are relative to the start of the capture buffer.

An active detection range is indicated by vertical lines ("DR") in the "Magnitude Cap-
ture" Buffer display. You can also change the detection range graphically by dragging
the vertical lines in the window.
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Parameter spectrum calculation

When a signal is measured over time, it is possible to calculate the frequency spectrum
for the measured signal by performing an FFT on the measured data. Similarly, it is
possible to calculate a "spectrum” for a particular pulse parameter by performing an
FFT. This "spectrum" allows you to determine the frequency of periodicities in the pulse
parameters easily. For example, the "Parameter Spectrum" for "Pulse Top Power" can
display a peak at a particular frequency, indicating incidental amplitude modulation of
the amplifier output due to the power supply.

Basically, the "parameter spectrum" is calculated by taking the magnitude of the FFT of
the selected parameter and normalizing the result to the largest peak.

Frequency axis

When calculating a spectrum from a measured signal, the sample rate ensures a regu-
lar distance between two frequencies. To calculate the frequency axis for a "parameter
spectrum”, the average PRI (pulse repetition interval) is taken to be the "sample rate"
for the FFT.

Interpolation

However, in cases where the signal has a non-uniform or staggered PRI the frequency
axis must be interpreted with caution. In cases where the pulses only occur in non-con-
tiguous intervals, using the PRI no longer provides useful results. A good solution to
create equidistant samples for calculation is to "fill up" the intervals between pulses
with interpolated values. Based on the measured and interpolated values, the fre-
quency axis can then be created.

The number of possible interpolation values is restricted to 100,000 by the R&S FSW
Pulse application . Thus, the resulting spectrum is limited. By default, the frequency
span for the resulting spectrum is determined automatically. However, to improve the
accuracy (and performance) of the interpolation, the maximum required frequency
span can be restricted further manually.

Non-contiguous pulses - sections vs gaps

For the non-contiguous pulse measurements described above, interpolation in the long
intervals where no pulses occur distort the result. Therefore, time intervals without pul-
ses are identified, referred to as gaps. The time intervals that contain pulses are also
identified, referred to as sections. Interpolation is then performed only on the sections,
whereas the gaps are ignored for the spectrum calculation.

A gap threshold ensures that pulses with large intervals are not split into multiple sec-
tions. A section threshold ensures that singular pulses within a long gap are not inclu-
ded in calculation.
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Example: Non-contiguous pulse measurement

A typical measurement setup that results in non-contiguous pulses is a rotating radar
antenna scanning the air. For most of the time required for a single rotation, no pulses
are received. However, when an object comes within the scan area, several pulses are
detected within a short duration in time (identified as a section). When the object
leaves the scan area again, the pulses will stop, defining a gap until the next object is
detected.

Blocks

Spectrum calculation is then performed for the individual sections only. However, the
Fourier transformation is not performed on the entire section in one step. Each section
is split into blocks, which can overlap. An FFT is performed on each block to calculate
an individual result. The smaller the block size, the more individual results are calcula-
ted, and the more precise the final result. Thus, the block size determines the resolu-
tion bandwidth in the final spectrum. Note that while the block size can be defined
manually, the RBW cannot.

Window functions

Each block with its measured and interpolated values is multiplied with a specific win-
dow function. Windowing helps minimize the discontinuities at the end of the measured
signal interval and thus reduces the effect of spectral leakage, increasing the fre-
quency resolution.

Various different window functions are provided in the R&S FSW Pulse application.
Each of the window functions has specific characteristics, including some advantages
and some trade-offs. Consider these characteristics carefully to find the optimum solu-
tion for the measurement task.

Table 4-1: FFT window functions

Window type Function

Rectangular The rectangular window function is in effect not a function at all, it maintains the original
sampled data. This can be useful to minimize the required bandwidth; however, heavy
sidelobes can occur, which do not exist in the original signal.

Hamming 5
T
Whamming () = 0.54 — 046G =T
Hann
() = 0.5 — 0.5(——"
W, n)=05—-05(——mm
hann (iength— 1:]
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Window type

Function

Blackman
(default)

1 2
Wolackman( 1) = alph; LN 0.5805[ o ]— dlpha cos[ 4m ]

Bartlett

length —1 2 length —1
0.5
alpha =
1+cos———
length—1
2mn
Wyareteee (1) = 0.54 — 0-46(m3

Averaging and final spectrum

After windowing, an FFT is performed on each block, and the individual spectrum
results are then combined to a total result by averaging the traces. The complete proc-
ess to calculate a "parameter spectrum" is shown in Figure 4-4,
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Figure 4-4: Calculating a parameter spectrum for non-contiguous pulses

Segmented data capturing

As described above, measuring pulses with a varying repetition interval is a common
task in the R&S FSW Pulse application. Pulses to be measured can have a relatively
short duration compared to the repetition interval (low duty cycle). Performing a mea-
surement over a long time period can lead to large volumes of data with only minor
parts of it being relevant. Thus, a new segmented data capturing function has been
introduced. Using this function, the input signal is measured for the entire time span,
which can be very long; however, only user-defined segments of the data are actually
stored on the FSW. Thus, much less data, and only relevant data, needs to be ana-
lyzed. Analyzing pulses becomes much quicker and more efficient.

Although segmented data capturing is similar to the common gated trigger method for
data acquisition, there is a significant difference: absolute timing information is provi-
ded for the entire acquisition, in addition to the samples within the gating intervals. Fur-
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thermore, pretrigger information for the pulses within a segment is available, as
opposed to gates that are triggered by a rising or falling edge, and do not provide pre-
trigger data.

Trigger and trigger offset

A precondition for segmented data capturing is a trigger, as the segment definition is
based on the trigger event. A specified trigger offset is applied to each segment, thus
allowing for pretrigger data to be included in the segment. Furthermore, the length of
each segment (that is: the measurement time for an individual segment) must be
defined such that the longest expected pulse can be captured in one segment. Finally,
the number of trigger events for which data is to be captured can be defined.

Measurement time

If segmented capturing is active, the total measurement time is defined by the number
of trigger events and the segment length. Thus, the Measurement Time setting in the
"Data Acquisition" dialog box is not available.

A process indicator in the status bar shows the progress of the measurement if seg-
mented capturing is used.

Measuring... | VISA

Segmented Capture and Time Sidelobe Analysis

When using the new Time sidelobe analysis functions, set up the capture such that
there are enough pre/post samples to account for the entire reference 1/Q waveform
length.

Recommended settings for a rising-edge trigger on the pulse are:
® Trigger Offset = -1.5 * Reference 1/Q Length
® Segment Length = 4.0 * Reference 1/Q Length

Alignment based on trigger event

Since segment definition is based on the trigger event, this event can also be used as
a reference point for the measurement point and result range definition (see Chap-
ter 5.10.2, "Measurement point", on page 127 and "Alignment" on page 136).

To align the measurement point to a trigger event on a per-pulse basis, the R&S FSW
Pulse application needs to associate one trigger event with each measured pulse. The
following rule applies to both power and external trigger sources:

® Trigger source - rising slope: The pulse whose rising edge is closest to the trigger
event is associated

® Trigger source - falling slope: The pulse whose falling edge is closest to the trigger
event is associated
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Meas Levels Meas Point Meas Range Time Sidelobe Range

”-I -3.0 us |-ﬂ

Trigger

Meas Point

Reference Center Trigger

Offset

Averaging Window

Reference for Pulse-Pulse Measurements

Figure 4-5: Measurement point aligned to trigger on falling edge

Number of events vs number of segments

Generally, the number of trigger events corresponds to the number of captured seg-
ments. However, sometimes, multiple trigger events can occur within a time interval
shorter than the specified segment length. Thus, the segments for the individual trigger
events overlap. In this case, the overlapping segments are merged together and the
number of segments is lower than the number of trigger events.

[ triagor ovents |

captured

[ st ] [ sz | | [ 3 | segments

. measurement time .

Figure 4-6: Number of segments vs. number of trigger events

Result displays for segmented data

The "Magnitude Capture" display provides an overview of the entire measurement.
However, for segmented data, the time span can be very long, whereas the relevant
signal segments can be relatively short. Thus, to improve clarity, the display is com-

pressed to eliminate the gaps between the captured segments. The segment ranges
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are indicated by vertical lines. Between two segments, the gap can be compressed in
the display. The time span indicated for the x-axis in the diagram footer is only up-to-
date when the measurement is completed. (See also "Magnitude Capture"

on page 38.)

Markers "jump" over the gaps, but indicate the correct absolute time within the seg-
ments.

This compressed time-axis display is also used for the pulse-based results.

The result tables are identical for segmented or full data capture.

Timestamps vs. sample number

As mentioned above, timing information is available for the entire measurement span,
not only for the captured data segments. Thus, the absolute time that each segment
starts at is available as a timestamp. On the other hand, only the data samples within
the specified segments are actually stored. The samples are indexed. Thus, in addition
to the timestamps, the start of a segment can also be referenced by the index number
of the first sample in the segment. This is useful, for example, when retrieving the cap-
tured segment data in remote operation. (See also TRACe<n>:1Q:SCAPture:
BOUNdary? on page 366.)

The timing information for the captured segments is also stored when the 1/Q data is
exported. It can then be retrieved when the 1/Q data is used as an input source to
reproduce results that are consistent with the original measurement.

(See Chapter 4.6, "Basics on input from 1/Q data files", on page 71)

Segmented capture, Gauss filters, and the 320 MHz bandwidth option

Gauss filters with a 3 dB bandwidth of 50 MHz and above use more than 160 MHz of
I/Q bandwidth if a 320 MHz bandwidth option is installed. During segmented capture
operation, these filters are limited to 160 MHz of 1/Q bandwidth. Limited bandwidth
results in increased system rise time (up to an additional 3 ns) compared to the non-
segmented measurement with the 320 MHz bandwidth option.

Segmented capture, Gauss filters, and the B4001, B6001 and B8001 bandwidth
options

The B4001, B6001, and B8001 bandwidth options support gauss filter bandwidths of
up to 2 GHz bandwidth when segmented capuring is used.

In this case, segmented capture is a "real-time" feature and works up to 10 GHz sam-
ple rate.

Time sidelobe analysis

The additional option FSW-K6S allows for time sidelobe (also known as range sidelobe
or pulse compression) analysis.
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The purpose of pulse compression in a radar system is to reduce the effective width of
a pulse at the receiver end. A reduced pulse width allows the transmitted energy to be
distributed over a longer time interval, and thus reduces the peak transmitter power
requirements. At the same time, it maintains good resolution in the radar receiver.

Pulse compression can be achieved through correlation of a measured pulse with a
stored reference pulse waveform. The reference pulse is often an exact replica of the
transmitted pulse, but sometimes it is modified, e.g. via a windowing function, to
reduce sidelobes at the correlator output.

The Figure 4-7 shows the phase waveform of a BPSK pulse in red and the correspond-
ing correlator output power of the compressed pulse in yellow. Note that the high
amplitude portion of the compressed pulse is significantly narrower than the duration of
the BPSK waveform.

Figure 4-7: BPSK pulse (red) vs compressed pulse (yellow)

In theory, you must correlate the sent and the received pulses for this analysis. Where
both pulses are identical, strong power levels are measured; where they differ, smaller
levels are measured. By analyzing the correlator output, you can determine and quan-
tify the gains and artifacts introduced by a device under test.

Since the FSW itself can measure only the received pulse, the sent pulse must be con-
figured as a reference pulse before the measurement.

The reference pulse can either be imported to the R&S FSW Pulse application from an
I/Q waveform file with measured data, or it can be calculated by the R&S FSW Pulse
application according to a specified pulse model. Various models and parameters are
available to configure the reference pulse according to your requirements (see Chap-
ter 5.3, "Reference signal description”, on page 84). In particular, a window function
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can be applied to the reference pulse. This is useful, for example, if you use a wave-
form file with measured data, without further editing.

The measured data is then correlated (or filtered) with the reference 1/Q data. Further
details about the calculation of the correlator output are given in the following section.

1/Q data from Rohde & Schwarz signal generators

I/Q data for pulses created with Rohde & Schwarz signal generators (and stored in . wv
format) can now also be used as reference pulses in the R&S FSW Pulse application.
For more information see the Rohde & Schwarz application card: Simplify pulse and
emitter generation for radar testing.

As a result of time sidelobe measurements, additional result displays are available,
including:

® The "correlated pulse magnitude" for an individual pulse or the entire capture buffer
® Frequency and phase errors for individual pulses

Furthermore, characteristic sidelobe parameters are added to the pulse result tables
(see Chapter 3.1.6, "Time sidelobe parameters”, on page 33).

For more detailed information on Time Sidelobe Analysis, see the Rohde & Schwarz
application card Time sidelobe measurements optimize radar system performance.

L I (GCTCT oo U] 4 2 =TSR 67
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Keep-out time

Which part of the detected pulse is evaluated for time sidelobe results is also configu-
rable, similarly to the result range for common pulse results. A keep-out time defines
an excluded area around the center, assuming this is the mainlobe, in which sidelobe
peaks are not included in the measured values.

| Time Sidelobe Range |

A
Y

4—| Keep-Out Time F—

Center
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4.5.2 Pulse compression calculation

Pulse compression is performed by correlating the measured data with a reference
waveform. Mathematically, this can be described as follows:

N 2

Pcorr (n) = Z IQmeas (tk+n) : (IQref (tk ))*

k=1

Equation 4-1: Power correlation

where "n" is a sample offset within the measured data at which the correlator output is
calculated.

Since the data is processed digitally in the R&S FSW Pulse application, the measured
and reference waveform 1/Q samples are denoted as:

1Qmeast(n) for n=1,....M

and

1Q (k) for k=1,...,N

Where:

® M =samples in the measurement acquisition

® N =samples of the reference waveform
® Both measured and reference waveforms are sampled at the same sampling rate.

You can provide the reference waveform samples at a different sample rate to the one
@ used for data acquisition in the R&S FSW Pulse application. In this case, the reference
waveform is automatically resampled to match the current measurement sample rate.
However, consider that providing a reference waveform with a sample rate higher than
the measurement sample rate causes the reference waveform to be downsampled.
Downsampling can result in a loss of information through low-pass filtering.

It can be shown that the correlator equation above is equivalent to a linear time-invari-
ant filter operation. In this operation, the filter impulse response is given by a time-
reversed and complex-conjugated version of the reference waveform. The implementa-
tion of the correlator can therefore be efficiently calculated using fast Fourier transform
(FFT) operations according to the diagram in Pulse compression calculation in the
R&S FSW Pulse application.

The procedure is as follows:

1. Calculate an FFT from both the measured I/Q data and the reference 1/Q data.

2. Convert one of the FFT results to the complex conjugate.

3. Multiply the FFT results.

4. Calculate the inverse FFT (IFFT).

The result is a correlated 1/Q signal.

User Manual 1173.9392.02 — 42 68



R&S®FSW-K6/6S Measurement basics

Time sidelobe analysis

5. The magnitude squared value of the correlated 1/Q signal is used for the "Correla-
ted Pulse Magnitude" and "Correlated Magnitude Capture" displays.

MeasredlQ o prT
X P FFT B [ Time Sidelobe
> Measurement
Reference .
1/Q data > FFT = 0

Figure 4-8: Pulse compression calculation in the R&S FSW Pulse application

Correlator output

At the mainlobe peak, the measured data is assumed to be a scaled version of the ref-
erence 1/Q data with a certain frequency and phase offset:

IQmeas (tk+np

Equation 4-2: Measured I/Q waveform at the time offset corresponding to the peak correlator out-

)= A-e”.e* " .1Q,,(t,)+ noise

eak

put power

Where n,., is the sample offset within the measured data at which the peak correlator
output occurs.

Mainlobe power (integrated)

Normalizing the peak correlator output power to the reference I/Q waveform power
gives the integrated mainlobe power:

N 2

z IQmeas (tk+npeak ) * (IQref (tk ))*

k=1
Plnt -

N
Z|IQref(tk )|2
k=1

Equation 4-3: Mainlobe power (integrated)

For perfectly correlated measured and reference waveforms, this value corresponds to
the integrated power of the measured waveform over the correlation interval.

Mainlobe power (average)

Normalizing the peak correlator output power to the reference waveform power and to
the correlation interval gives the average mainlobe power:

N 2

Z IQmeas (tk+npeak ) : (IQref (tk ))*
P — k=1

Avg

N
N3 lIQu (t,)
k=1

Equation 4-4: Mainlobe power (average)
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For perfectly correlated measured and reference waveforms, this value corresponds to
the average power of the measured waveform over the correlation interval.

Note that the normalization used for P, is also applied to the correlator output
"traces" shown in the "Pulse Magnitude" and "Correlated Magnitude Capture" displays.
Peak correlation

Normalizing the peak correlator output power to both the measured and reference
waveform powers gives the peak correlation:

N 2
3@ (e, ) Q1))
Pecar = N= 2y
2 Qs (tn,,,) -;Vo,e,(tk)r

Equation 4-5: Peak correlation

The result is a value between 0 (completely uncorrelated) and 1 (perfectly correlated).

Mainlobe frequency and phase

The frequency and phase offset at the location of the mainlobe peak are estimated
using Equation 4-2, where 0 is the mainlobe phase and fis the mainlobe frequency.

The phase is only meaningful relative to other pulses within the capture, not as an
absolute value.

4.5.3 Reference waveform

As described above, pulse compression can be achieved through correlation of a mea-
sured pulse with a stored reference pulse waveform. The reference pulse is sometimes
modified, e.g. via a windowing function, to reduce sidelobes at the correlator output.

The R&S FSW Pulse application allows you to load a measured waveform which was
stored to a file, then apply an FFT window function without the need to change the
measured data itself.

The following table indicates some characteristics of the supported FFT window func-
tions.

Table 4-2: Characteristics of typical FFT window functions

Window type Frequency Magnitude Sidelobe sup- | Measurement recommendation
resolution resolution pression
Rectangular Best Worst Worst No function applied.

Separation of two tones with almost
equal amplitudes and a small fre-
quency distance

Blackman-Harris | Good Good Good Harmonic detection and spurious
(default) emission detection
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Window type Frequency Magnitude Sidelobe sup- | Measurement recommendation
resolution resolution pression

Gauss (Alpha = | Good Good Good Weak signals and short duration

0.4)

Flattop Worst Best Good Accurate single tone measurements

Hamming Good Poor Frequency response measurements,

Hanning sine waves, _perlodlc signals and nar-

row-band noise

Basics on input from 1/Q data files

The 1/Q data to be evaluated in a particular FSW application cannot only be captured
by the application itself, it can also be loaded from a file, provided it has the correct
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 AM/FM/PM
Modulation Analysis application.

The 1/Q data file must be in one of the following supported formats:

e .ig.tar

e .igw
® .Csv
® .mat
® WV

e _aid

An application note on converting Rohde & Schwarz 1/Q data files is available from the
Rohde & Schwarz website:

1EF85: Converting R&S 1/Q data files

When importing data from an 1/Q data file using the import functions provided by some
FSW applications, the data is only stored temporarily in the capture buffer. It overwrites
the current measurement data and is in turn overwritten by a new measurement. If you
use an I/Q data file as input, the stored I/Q data remains available for any number of
subsequent measurements. Furthermore, the (temporary) data import requires the cur-
rent measurement 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
current application (attenuation, center frequency, measurement bandwidth, sample
rate) can be ignored. As a result, these settings cannot be changed in the current
application. Only the measurement time can be decreased, to perform measurements
on an extract of the available data (from the beginning of the file) only.
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For 1/Q data which was captured as segmented data, the timing information for the

@ captured segments is also stored during export. It can then be retrieved when the 1/Q
data file is used as an input source to reproduce results that are consistent with the
original measurement.

See Chapter 4.4, "Segmented data capturing"”, on page 62.

For input files that contain multiple data streams from different channels, you can
define which data stream to be used for the currently selected channel in the input set-
tings. You can define whether the data stream is used only once, or repeatedly, to cre-
ate a larger amount of input data.

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

O Sample iq.tar files

If you have the optional FSW VSA application (R&S FSW-K70), some sample iq.tar
files are provided in the C: \R_S\INSTR\USER\vsa\DemoSignals directory on the
FSW.

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 buf-
fer.

4.7 Trace evaluation

Traces in graphical result displays based on the defined result range (see Chap-

ter 6.1.2, "Result range", on page 135) can be configured. For example, you can per-
form statistical evaluations over a defined number of measurements, pulses, or sam-
ples.

You can configure up to 6 individual traces for the following result displays (see Chap-
ter 6.1.2, "Result range", on page 135):

® "Pulse Frequency" on page 43

® "Pulse Magnitude" on page 44

® "Pulse Phase" on page 45

® "Pulse Phase (Wrapped)" on page 45

® "Correlated Magnitude Capture(*)" on page 49

e "Correlated Pulse Magnitude(*)" on page 50

® "Pulse Frequency Error(*)" on page 51
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® "Pulse Phase Error(*)" on page 51

(Result displays marked with an asterisk (*) require both the FSW-K6 and the addi-
tional FSW-K6S option.)

@ Trace StatiStiICS..ciiiiiiiiiiiccc e 73
@  NOMMAlZING trACES......ieeieeeee e e e e e e e e e e e e e e e e eeeeeees 73

Trace statistics

Each trace represents an analysis of the data measured in one result range. 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 pulse vs all pulses

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

For each measurement, in turn, either the selected pulse only (that is: one result
range), or all detected pulses (that is: possibly several result ranges) can be included
in the statistical evaluation.

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

Result - ppus  RR#3
range #1
Capturel Sweep count: | (=51 T | s
#1
#2
#3
Bl H

Figure 4-9: Trace statistics - number of averaging steps

Normalizing traces

For pulse results based on an individual pulse, sometimes, the absolute value is not of
interest. Instead, the relative offset of each point in the trace from a specific measure-
ment point within the pulse, or from a reference pulse, is of interest.

User Manual 1173.9392.02 — 42 73



R&S®FSW-K6/6S Measurement basics

Trace evaluation

Traces in the following result displays cannot be normalized:
@ ® "Correlated Magnitude Capture(*)" on page 49

® "Correlated Pulse Magnitude(*)" on page 50

® "Pulse Frequency Error(*)" on page 51

® "Pulse Phase Error(*)" on page 51

Normalization based on a measurement point

In a standard trace for a pulse result display, the measured frequency, magnitude, or
phase value for each measurement point in the result range is displayed. If only the rel-
ative deviations within that pulse are of interest, you can subtract a fixed value from
each trace point. The fixed value is the value measured at a specified point in the
pulse. Thus, the trace value at the specified measurement point is always 0. This hap-
pens when a trace is normalized based on the measured pulse.

The measurement point used for normalization is the same point used to determine the
pulse parameter results, see Chapter 5.10.2, "Measurement point", on page 127.

Y6 Pulse (1) Phase

100.0 ns/

Figure 4-10: Normalization of the Pulse Phase trace based on the measured pulse
By default, the measurement point is the center of the pulse. However, this position
can be moved arbitrarily within the pulse by defining an offset.

If the measurement point is defined with an offset in time, the trace value does not
pass 0 at the measurement point. It passes 0 at the time of the measurement point +
the offset value.
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Pulse (1) Phase

100.0 ns/

Figure 4-11: Normalization of the Pulse Phase trace based on the measured pulse + 100 ns offset

O Normalization + averaging window

Together with an Averaging Window for the measurement point, normalization based
on the measured pulse can provide for a very stable pulse trace. However, the calcula-
ted average value does not always coincide with the measured trace point value. So in
this case, the maxhold, minhold or average traces do not necessarily pass 0 at the
measurement point.

Y6 Pulse (1) Phase X8 28V Avg e 3MI Min

100.0 ns/

Figure 4-12: Normalization based on the measured pulse with an average window
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Normalization based on a reference pulse

Sometimes you are not interested in the deviations of the pulse results within a single
pulse, but rather in the deviations to a reference pulse. Then you can also base nor-
malization on the measurement point of a specified reference pulse. In this case, the
trace value for the measurement point in the reference pulse is deducted from all trace
values in the measured pulse.

“6 Pulse (1) Phase : q e 3Mi Min

100.0 ns/

Figure 4-13: Normalization based on a reference pulse

Note that in this case, the value at the measurement point used to determine pulse

@ parameter results is also normalized. Thus, normalization based on a reference pulse
modifies the results in the Pulse Results and "Pulse Statistics" on page 48 tables! The
pulse parameter values in the pulse tables for the (normalized) reference pulse are
always 0.

However, as opposed to normalization based on a measured pulse, the pulse-to-pulse
deviations are maintained when normalized to a reference pulse.

The reference pulse can be defined as one of the following:

® A fixed pulse number

® The currently selected pulse

® A previous (-n) or subsequent (+n) pulse, relative to the currently evaluated pulse

Normalization of pulse phase traces

Phase traces for an individual pulse can be normalized just like magnitude and fre-
quency traces, as described above. However, you can also define a phase offset. In
this case, the pulses are not normalized to 0, but to the phase offset value. The phase
measured at a specified point in the reference or measured pulse, plus the phase off-
set, is subtracted from each trace point.
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The phase offset for normalization is defined in the "Units" settings (see "Phase Nor-
malization" on page 150).

4.8 Pulse measurements in MSRA/MSRT mode

The R&S FSW Pulse 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 measure-
ment is performed to capture data.

In MSRA/MSRT operating mode, only the MSRA/MSRT primary actually captures data;
the MSRA/MSRT applications receive an extract of the captured data for analysis,
referred to as the application data. For the Pulse application in MSRA/MSRT operat-
ing 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 applica-
tion data for pulse measurements. The "Capture Buffer" displays show the application
data of the Pulse application in MSRA/MSRT mode.

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 primary display
indicates the data covered by each application, restricted to the channel bandwidth
used by the corresponding standard, 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 Pulse application, the analysis interval is automatically determined
according to the result range settings, as in Signal and Spectrum Analyzer mode, for
result displays based on an individual pulse. For result displays based on the entire
capture buffer, the MSRA/MSRT analysis interval corresponds to the measurement
time. The currently used analysis interval (in seconds, related to measurement 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 secondary applications. It can be posi-
tioned in any MSRA secondary application or the MSRA primary and is then adjusted
in all other secondary applications. Thus, you can easily analyze the results at a spe-
cific time in the measurement in all secondary applications and determine correlations.

User Manual 1173.9392.02 — 42 77



R&S®FSW-K6/6S Measurement basics

Pulse measurements in MSRA/MSRT mode

If the analysis interval of the secondary application contains the marked point in time,
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, you can hide it 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

Example:

AR L] RN

MSRA View &8 MSRAMaster ! wvsa 1 X pulse 1 X

SR M Ref Level 0.00 dBm Meas Time
aster o . Freq 4.01 GHz Rec Length 211

a
CF 4.01 GHz 1001 pts 10.0 MHz/ Span 100.0 MHz
Ref Level 0,00 dBm ] SR 1.0 MHz Meas Time

VSA aw 2 Att .01 GHz Meas BW SRate 100 MHz

TRG: f1G
3 Mag(Capture Buffer)

0 sym
4Symbols  (Hexadecimal}| 1 Const1/Q(M
- = 5 ms An. 18,
+ 11+ 13 + 15
o 1 0 1] 1 1 0 1 1
c 1110001110
ol ol 1 o o 1 1

In this example, a frequency hopping signal is captured with the MSRA primarysecon-
dary channel. The pulse hopping characteristic is analyzed within the R&S FSW Pulse
application (K6), while the digital modulation used on a specific hopping frequency is
simultaneously analyzed in the VSA application (FSW-K70).

For details on the MSRA operating mode, see the FSW MSRA User Manual. For
details on the MSRT operating mode, see the FSW Real-Time Spectrum Application
and MSRT Operating Mode User Manual.
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Configuration

Access: [MODE] > "Pulse"
Pulse measurements require a special application on the FSW.

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

When you activate the Pulse application, a pulse measurement for the input signal is
started automatically with the default configuration. The "Pulse" menu is displayed and
provides access to the most important configuration functions.

Automatic refresh of results after configuration changes

The FSW supports you in finding the correct measurement settings quickly and easily -
after each change in settings, the measurements are repeated and the result displays
are updated immediately and automatically to reflect the changes. You do not need to
refresh the display manually. Thus, you can see if the setting is appropriate or not
directly through the transparent dialog boxes.

®  CoNnfiguration OVEIVIEW.........uuuiiiiiiiieeee e it e e e e e e s e e e e e e e e s e s snreeraeeeees 79
@  SigNal deSCrIPLON.....ccci e e e ——————————— 81
o Reference signal desCriplioN..........uueiiiiiiiiiei e 84
o Input and output SEHINGS.....co i 91
®  Frontend SEHINGS. ... e 101
L I I T T 1Y 1= £ 1 o SRR 107
®  Data aCqUISILION. ....cciiiii e 116
@ SWEEP SEHINGS. ittt e e e e aaaeeeaann 119
O PUISE AeteCHION...ciiiii i 122
e Pulse measurement SENGS......covuuiiiiiiiiiiiieee e —————— 124
L I U (0] g F= L (o T= 4 o [T 132

Configuration overview

Access: all menus

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

Pulse Period High to Low Input RF50Q

Modulation CW Frequency 13.25 GHz

Droop On Ref Level 0.0 dBm Source Free Run Filter Gauss

Pulse Width 7.813 ns...781.25 ps  Att 10.0dB Level -— Meas BW 320.0 MHz
Preamp Off Offset 0.05 Meas Time 350.0 ps

EEHEE Signal Description > Input [ Frontend - Trigger »- Data Acquisition

‘—1

!ﬁﬁ% Detection o EEHEA Measurement > Result Config > I A Display Config

Reference Peak Top Level Rise [ Fall Position Center
Threshold -10.0 dB Meas Levels 10/50/90 %V Alignment Center
Hysteresis 0.0 dB Meas Point Center
Limit Off Meas Range 75.0 % of Top

Preset Channel Specifics for 1: Magnitude Capture ~

In addition to the main measurement settings, the "Overview" provides quick access to
the main settings dialog boxes. Thus, you can easily configure an entire measurement
channel from input over processing to output and evaluation 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 5.2, "Signal description”, on page 81

2. Input and Frontend Settings
See Chapter 5.4, "Input and output settings", on page 91

3. (Optionally:) Trigger/Gate
See Chapter 5.6, "Trigger settings”, on page 107

4. Data Acquisition
See Chapter 5.7, "Data acquisition", on page 116

5. Pulse Detection
See Chapter 5.9, "Pulse detection”, on page 122

6. Pulse Measurement
See Chapter 5.10, "Pulse measurement settings”, on page 124

7. Result Configuration
See Chapter 6.1, "Result configuration”, on page 134

8. Display Configuration
See Chapter 6.2, "Display configuration”, on page 150

To configure settings

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

Preset CRanNEL... ... .ttt e e et as 81
SPECIIC SELHNGS fOr ...t e e e e e e 81

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

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

Remote command:
SYSTem:PRESet :CHANnel [ :EXEC] on page 193

Specific Settings for

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

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

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

Signal description

Access: "Overview" > "Signal Description”
Or: [MEAS CONFIG] > "Signal Description"

The signal description provides information on the expected input signal, which optimi-
zes pulse detection and measurement.
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Signal description

Input/Frontend

Input Source Frequency Amplitude Output Probes DC Config Sig °

Timing

Auto Mode

M Pulse Width— P} Min Pulse Width

Droop: On Max Pulse Width

Min Pulse Off Time

Frequency Offset

Auto Mode
Value
Model Chirp Rate

Pulse Period High to Low Auto Mode

Pulse Has Droop On Value (/us)

Pulse Modulation

UL T ST =Ty T o S 82
O ET= o F= T I o T o PSSP 82
PUISE MOAUIBTION. ...t e e e e e e 82
TimING AULO MOE......coeeeiiiec e e s e e e e e e e e e e e e e e e e e e e eeeeseeeeranes 83
Minimum Pulse WIdth...... ..o e 83
Maximum Pulse Width....... ..o 83
Min PUISE Off TIME......eeiiieieeee ettt e e e e e e e s e e e e e e e e e e s s s nnnreeeeees 84
Frequency Offset AULO MOE..........uuiiiiiiiiiiie e e 84
Frequency OffSEt ValUe..........coieeiiiiieeee ettt e e 84
Chirp Rate AULO MOAE...... oo e e e e e e e e e e e e e e e e e e e e e aanas 84
(O o1 T &= (= TS 84

Pulse Period
Defines how a pulse is detected.

"High to Low"  The pulse period begins with the falling edge of the preceding pulse
and ends with the falling edge of the current pulse.

"Low to High"  The pulse period begins with the rising edge of the current pulse and
end with the rising edge of the succeeding pulse.

Remote command:
SENSe:TRACe:MEASurement : DEFine: PULSe: PERiod on page 196

Pulse Has Droop
If enabled, a pulse can be modeled as having amplitude droop, i.e. the pulse top may
not be flat.

Remote command:
SENSe:TRACe:MEASurement : DEFine: PULSe : ADRoop on page 195

Pulse Modulation
Defines the expected pulse modulation:
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"Arbitrary" Modulation not considered (no phase error/frequency error results
available)

"CwW" Continuous wave modulation, i.e. only the carrier power is modulated
(On/Off)

For CW modulation, additional parameters are available to define the
frequency offset.

"Linear FM" Linear frequency modulation (FM) (The frequency changes linearly
over time within each pulse)
For linear pulse modulation, additional parameters are available to
define the chirp rate.

"Reference IQ" A reference pulse is configured (see Chapter 5.3, "Reference signal
description”, on page 84).

Remote command:
SENSe:TRACe:MEASurement :DEFine:PULSe:MODulation on page 196

Timing Auto Mode
If enabled, the timing parameters (minimum pulse width, maximum pulse width, mini-
mum pulse off time) are determined automatically from the current capture settings.

Remote command:
SENSe:TRACe:MEASurement : DEFine:DURation:AUTO on page 193

Minimum Pulse Width
Defines a minimum pulse width; pulses outside this range are not detected. The availa-
ble value range is restricted by the sample rate.

Remote command:
SENSe:TRACe:MEASurement : DEFine:DURation:MIN on page 194

Maximum Pulse Width

Defines a maximum pulse width; pulses outside this range are not detected. The avail-
able value range is restricted by the sample rate.

The analysis of a single pulse is limited to 25 million samples.

Table 5-1: Measurement example for 10 MHz and 1 GHz Meas BW, default oversampling factor for
Gauss filter is 4 and 1.25 for flat filter.

Meas BW Filter FSW

10 MHz Gauss 625 ms
Flat 2s

1 GHz Gauss 6.25 ms
Flat 20 ms

Remote command:
SENSe:TRACe:MEASurement : DEFine:DURation:MAX on page 194

User Manual 1173.9392.02 — 42 83




R&S®FSW-K6/6S

Configuration

5.3

Reference signal description

Min Pulse Off Time

The minimum time the pulse is "off", i.e. the time between successive pulses. This
value is used to determine noise statistics and to reject short drops in amplitude during
pulse "on" time. The available value range is 50ns to 100s, but may be restricted fur-
ther by the sample rate.

Remote command:
SENSe:TRACe:MEASurement :DEFine:DURation:OFF on page 194

Frequency Offset Auto Mode

If enabled, the frequency offset is considered when calculating the pulse frequency and
phase error on a pulse-by-pulse basis. A different value can be determined for each
pulse. Note that compensation for a frequency offset is reflected in the pulse fre-
quency/phase error results, but does not alter the original I/Q data or the pulse fre-
quency/phase trace displays.

Remote command:
SENSe:TRACe:MEASurement : DEFine: FREQuency:OFFSet : AUTO on page 195

Frequency Offset Value

If Frequency Offset Auto Mode is disabled, this value is used when calculating pulse
frequency and phase error on a pulse-by-pulse basis. The same value is used for all
pulses. Note that compensation for a frequency offset is reflected in the pulse fre-
quency/phase error results, but does not alter the original I/Q data or the pulse fre-
quency/phase trace displays.

Remote command:
SENSe:TRACe:MEASurement : DEFine:FREQuency:OFFSet on page 194

Chirp Rate Auto Mode
If enabled, the chirp rate is estimated automatically for each individual pulse.

Remote command:
SENSe:TRACe:MEASurement : DEFine: FREQuency:RATE : AUTO on page 195

Chirp Rate

Defines a known frequency chirp rate (in Hz/ps) to be used to generate an ideal pulse
waveform for computing frequency and phase error parameters. This value is assumed
constant for all measured pulses.

Remote command:
SENSe:TRACe:MEASurement : DEFine: FREQuency:RATE on page 195

Reference signal description

Access: "Overview" > "Signal Description" > "Reference 1/Q"
Or: [MEAS CONFIG] > "Signal Description" > "Reference 1/Q"

The additional option FSW-K6S allows for time sidelobe analysis in which the sent and
the received pulses are correlated with one other (see also Chapter 4.5, "Time side-
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Reference signal description

lobe analysis", on page 65). Since the FSW itself can measure only the received pulse,
the sent pulse must be configured as a reference pulse before the measurement.

The reference pulse can either be imported to the R&S FSW Pulse application from an
I/Q waveform file with measured data, or it can be calculated by the R&S FSW Pulse
application according to a specified pulse model.

The "Reference 1Q" tab is only active if you select the Pulse Modulation: "Reference
IQ" in the Signal description settings.

Depending on the selected Reference Type of the reference waveform, different set-
tings are available.

o User-defined reference file.........ooeeiiiiiiiiii e 85
e Polynomial FM reference waveform..........cccoueeiiriiiii oo 87
o (Embedded) barker reference wWaveform..........occeeeeiiiiiiiiiiiiiiee e 89

User-defined reference file

Access: "Overview" > "Signal Description" > "Reference 1/Q"
Or: [MEAS CONFIG] > "Signal Description" > "Reference 1/Q"

The reference pulse is imported to the R&S FSW Pulse application from an I/Q wave-
form file with measured data.

A preview of the pulse in the specified file with the specified settings is displayed
directly in the dialog. Thus, you can determine whether the selected file and settings
are suitable.

Input/Frontend

Signal ReferenceI/Q InputSource Frequency Amplitude Output DigitalI/Q B5000

Reference Type Custom IQ

Input File

<no file selected>

Window Type Rectangular

Range Settings Preview

Preview Type Magnitude

Manual

Offset

Length

REfEIENCE TYPE.. . ettt aeee s 86

INPUL File SEIECHION. ... . e e e e e e e e e e e e e e e e eaan 86

RANGE SEHINGS. ...eeiii ittt st e e s e e e e s sbbeeeeeeae 86
85
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Reference Type
Defines how the reference waveform is defined.

"Custom IQ" A custom waveform is loaded from a file.

"Polynomial A polynomial is used to define the signal's phase.

FM"

"Barker" A Barker waveform with a specified primary code is used.
"Embedded A Barker waveform with a specified primary and secondary code is
Barker" used.

Remote command:
RIQ:SELect on page 200

Input File Selection
Opens a file selection dialog box to select the 1/Q data file which contains the reference
waveform.

The waveforms can be in one of the following file formats:

® The Rohde & Schwarz proprietary file format * . wv; such files are generated with
the signal generation software R&S WinlQSIM2 or with the realtime options of the
Rohde & Schwarz signal generators; see the corresponding user documentation
for details

® ig.tar format as specified in Chapter C, "I/Q data file format (ig-tar)",
on page 457.

The selected file is loaded and some basic information from the file is displayed in the
dialog box.

Remote command:
RIQ:FIQ:PATH on page 198

Range Settings
If the waveform file contains more than one pulse, you can specify which range of the
data in the file is to be used as a reference pulse.

By default ("Auto" mode), the data from the entire file is used as the time sidelobe
range.

In "Manual" mode you can define the length and offset of the range.

Remote command:
RIQ:FIQ:RANGe:AUTO on page 198

Offset — Range Settings
Defines the starting time of the reference pulse as an offset from the beginning of the
data file.

Remote command:
RIQ:FIQ:RANGe:OFFSet on page 198
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Length — Range Settings
Defines the length of the reference pulse in the data file in seconds.

Remote command:
RIQ:FIQ:RANGe:LENGth on page 198

Window Type
Defines the FFT window function to be applied to the reference 1/Q data. By default, a
rectangular window function is applied (i.e. no windowing).

For details on the effects of FFT windowing functions see Table 4-2.

The following window types are available:
Rectangular (default)

Gauss

Chebyshev

Flattop

Blackman

Hamming

Hanning

Remote command:
RIQ:PFM:WINDow on page 199
RIQ:FIQ:WINDow on page 199

Preview function

Defines the type of evaluation to be applied to the reference data in the preview area of
the dialog box. The evaluation types correspond to the pulse result displays (however,
applied to the reference data rather than the measured data).

The preview allows you to determine whether the selected data and settings are suita-
ble as a reference pulse for the measurements.

"Magnitude" (Custom reference 1/Q only:) Displays the magnitude vs. time trace of
the selected reference pulse

"Frequency" Displays the frequency vs. time trace of the selected reference pulse

"Phase" Displays the phase vs. time trace of the selected reference pulse

"Auto correla-  Displays the magnitude of the correlator output for the selected refer-
ted" ence pulse (see "Correlated Pulse Magnitude(*)" on page 50).

Polynomial FM reference waveform

A signal with a polynomial FM is calculated by the R&S FSW Pulse application.
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Input/Frontend

Signal ReferenceI/Q InputSource Frequency Amplitude Output DigitalI/Q B5000

Reference Type Polynomial FM

Pulse Width _ Window Type Rectangular

Coefficient0 Coefficient4

Coefficient1 Coefficients

Coefficient2 Coefficiento

Coefficient3

Preview

Preview Type Frequency

Yo (= Lot Y/ o 1= TSP 88
VLTI A o | o TR 88
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Reference Type
Defines how the reference waveform is defined.

"Custom IQ" A custom waveform is loaded from a file.

"Polynomial A polynomial is used to define the signal's phase.

FM"

"Barker" A Barker waveform with a specified primary code is used.
"Embedded A Barker waveform with a specified primary and secondary code is
Barker" used.

Remote command:
RIQ:SELect on page 200

Pulse Width
Defines the width of the reference pulse.

Remote command:

Polynomial:

RIQ:PFM:WIDTh on page 199
Barker:

RIQ:BARKer:WIDTh on page 197

Window Type

Defines the FFT window function to be applied to the reference 1/Q data. By default, a
rectangular window function is applied (i.e. no windowing).
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For details on the effects of FFT windowing functions see Table 4-2.

The following window types are available:
Rectangular (default)

Gauss

Chebyshev

Flattop

Blackman

Hamming

Hanning

Remote command:
RIQ:PFM:WINDow on page 199
RIQ:FIQ:WINDow on page 199

Coefficient<x>
For a polynomial of order n, n+1 coefficients can be defined.

Remote command:
RIQ:PFM:COEFficients<c> on page 199

Preview function

Defines the type of evaluation to be applied to the reference data in the preview area of
the dialog box. The evaluation types correspond to the pulse result displays (however,
applied to the reference data rather than the measured data).

The preview allows you to determine whether the selected data and settings are suita-
ble as a reference pulse for the measurements.

"Magnitude" (Custom reference 1/Q only:) Displays the magnitude vs. time trace of
the selected reference pulse

"Frequency" Displays the frequency vs. time trace of the selected reference pulse

"Phase" Displays the phase vs. time trace of the selected reference pulse

"Auto correla-  Displays the magnitude of the correlator output for the selected refer-
ted" ence pulse (see "Correlated Pulse Magnitude(*)" on page 50).

(Embedded) barker reference waveform

A Barker waveform is calculated by the R&S FSW Pulse application. A Barker code is
a finite sequence of N values of +1 and —1, with an ideal autocorrelation property.
Seven different Barker sequences, with a maximum length (order) N of 13, are availa-
ble in the R&S FSW Pulse application.

An embedded Barker code is a combination of two individual barker codes applied
sequentially.

The Barker and Embedded Barker waveforms differ only in the Secondary Code
parameter, which is only available for Embedded Barker.
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Input/Frontend

Signal ReferenceI/Q InputSource Frequency Amplitude Output DigitalI/Q B5000

Reference Type Embedded Barker

Primary Code 13 -

Secondary Code 13 <

Preview

Preview Type

REFEIENCE TYPE... et a e s aeeee s 90
] TSI To |1 o USRS 90
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Reference Type
Defines how the reference waveform is defined.

"Custom I1Q" A custom waveform is loaded from a file.

"Polynomial A polynomial is used to define the signal's phase.

FM"

"Barker" A Barker waveform with a specified primary code is used.
"Embedded A Barker waveform with a specified primary and secondary code is
Barker" used.

Remote command:
RIQ:SELect on page 200

Pulse Width
Defines the width of the reference pulse.

Remote command:

Polynomial:

RIQ:PFM:WIDTh on page 199
Barker:

RIQ:BARKer:WIDTh on page 197

Primary Code
Code length of (primary) Barker code.
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Input and output settings

Remote command:
RIQ:BARKer:CODE on page 197
Embedded Barker:
RIQ:EBARker:PCODe on page 197

Secondary Code
Code length of secondary Barker code used in an embedded barker code.

Remote command:
RIQ:EBARker:SCODe on page 197

Preview function

Defines the type of evaluation to be applied to the reference data in the preview area of
the dialog box. The evaluation types correspond to the pulse result displays (however,
applied to the reference data rather than the measured data).

The preview allows you to determine whether the selected data and settings are suita-
ble as a reference pulse for the measurements.

"Magnitude" (Custom reference 1/Q only:) Displays the magnitude vs. time trace of
the selected reference pulse

"Frequency" Displays the frequency vs. time trace of the selected reference pulse

"Phase" Displays the phase vs. time trace of the selected reference pulse

"Auto correla-  Displays the magnitude of the correlator output for the selected refer-
ted" ence pulse (see "Correlated Pulse Magnitude(*)" on page 50).

Input and output settings

Access: "Overview" > "Input/Frontend"
Or: [INPUT/OUTPUT]
Or: "Input & Output”

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

The settings for data input and output are described here.

®  INPUL SOUICE SEHINGS. . uuuiueiiiiie i e e e e e e e e e e e e e e e e e e eeeaeranes 91
@ OULPUL SEHINGS. ..cciieieiiiic e e e e e e e e e e e e e e e e e e e eeeeaeeaarana 97
o Digital I/Q output SEHINGS....ccciiiiiiiiiiiiee e 98
o Digital I/Q 40G output SEttiNGS.....cuveeiiieie e 99

Input source settings

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

The input source determines which data the FSW analyzes.
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Input and output settings

The default input source for the FSW is "Radio Frequency", i.e. the signal at the "RF
Input" connector of the FSW. If no additional options are installed, this is the only avail-
able input source.

(D Further input sources
The R&S FSW Pulse application application can also process input from the following

optional sources:

I/Q Input files

® "Digital Baseband" interface (R&S FSW-B17)

® "Analog Baseband" interface

® Baseband oscilloscope input (R&S FSW-B2071)

® 2 GHz /5 GHz bandwidth extension (R&S FSW-B2000/B5000)

® Probes

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

Since the Digital 1/Q input and the Analog Baseband input use the same digital signal
path, both cannot be used simultaneously. When one is activated, established connec-
tions for the other are disconnected. When the second input is deactivated, connec-
tions to the first are re-established. Reconnecting can cause a short delay in data
transfer after switching the input source.

L J = To T I =Y 01T ooV T o 1 | S 92
e Settings for input from I/Q data fileS........cceoeeiieeceiiie e 95

5.4.1.1 Radio frequency input

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

Radio
Frequency

Input Coupling DC
Impedance 750

Direct Path Off

High Pass Filter 1 to 3 GHz Off

YIG-Preselector Off

Input Connector Baseband Input I
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RF Input Protection

The RF input connector of the FSW must be protected against signal levels that
exceed the ranges specified in the specifications document. Therefore, the FSW is
equipped with an overload protection mechanism for DC and signal frequencies up to
30 MHz. 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 INPut :ATTenuation:PROTection:RESet.

Radio FrequeNCY State........cooo oo —————————— 93
INPUL COUPIING. . i e e e e e e e e e e e e e e e e e e e e e e e s e s e eeeaaaaaaas 93
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Radio Frequency State
Activates input from the "RF Input" connector.

For FSW85 models with two input connectors, you must define which input source is
used for each measurement channel.

Radio Input 1  Input 2
Frequency
"Input 1" 1.00 mm RF input connector for frequencies up to 85 GHz (90 GHz
with option R&S FSW-B90G)
"Input 2" 1.85 mm RF input connector for frequencies up to 67 GHz

Remote command:
INPut:SELect on page 203
INPut:TYPE on page 204

Input Coupling

The RF input of the FSW can be coupled by alternating current (AC) or direct current
(DC).

Not available for input from the optional "Analog Baseband" interface.

Not available for input from the optional "Digital Baseband" interface.

AC coupling blocks any DC voltage from the input signal. AC coupling is activated by
default to prevent damage to the instrument. Very low frequencies in the input signal
can be distorted.
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However, some specifications require DC coupling. In this case, you must protect the
instrument from damaging DC input voltages manually. For details, refer to the specifi-
cations document.

Remote command:
INPut:COUPling on page 201

Impedance
For some measurements, the reference impedance for the measured levels of the
FSW can be setto 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).

Not available for input from the optional "Digital Baseband" interface.

Not available for input from the optional "Analog Baseband" interface. For analog base-
band input, an impedance of 50 Q is always used.

Remote command:
INPut: IMPedance on page 203

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
disabled. If "Direct Path" is set to "Off", the spectrum analyzer always uses the analog
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 202

High Pass Filter 1 to 3 GHz

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

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

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.)
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Input and output settings

Remote command:
INPut:FILTer:HPASs[:STATe] on page 202

YIG-Preselector
Enables or disables the YIG-preselector.

This setting requires an additional option on the FSW.

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

Note: Note that the YIG-preselector is active only on frequencies greater than 8 GHz.
Therefore, switching the Y1G-preselector on or off has no effect if the frequency is
below that value.

To use the optional 90 GHz frequency extension (R&S FSW-B90G), the YIG-preselec-
tor must be disabled.
The YIG-"Preselector" is off by default.

Remote command:
INPut:FILTer:YIG[:STATe] on page 202

Input Connector
Determines which connector the input data for the measurement is taken from.

For more information on the optional "Analog Baseband" interface, see the FSW 1/Q
Analyzer and 1/Q Input user manual.

"RF" (Default:) The "RF Input" connector

"RF Probe" The "RF Input" connector with an adapter for a modular probe
This setting is only available if a probe is connected to the "RF Input"
connector.

"Baseband The optional "Baseband Input I" connector

Input I" This setting is only available if the optional "Analog Baseband" inter-

face is installed and active for input.
It is not available for the FSW67. For FSW85 models with two input
connectors, this setting is only available for "Input 1".

Remote command:
INPut:CONNector on page 201

Settings for input from 1/Q data files

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

Or: [INPUT/OUTPUT] > "Input Source Config" > "Input Source" > "1/Q File"

This input source is not available in all applications, and not in MSRA/MSRT oper-
ating mode.
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Input and output settings

Input Source Power Sensor External Generator Probes B5000

Radio on Off

Frequency
Input File

External SHFVWFSW_Siriusinput’\IQ\vse_all_cmd_iq.ig.tar Select File
Mixer

Saved by: IgTarWriteComplexFloat32 (MATLAB 8.4.0.150421 (R2014b))

Comment: Test iq.tar file with 2 streams. Each stream has exactly two points. Stream1 at 500=-30dBm |
Digital I/Q Date & Time: 2015-08-13 16:15:54

Sample Rate: 1 MHz

Number of Samples: 25304
Analog Duration of Signal: 25.304 ms
Baseband Number of Channels: 2

Selected Channel: Auto File Repetitions:

Baseband
Oscilloscope

1/Q File

For details, see the FSW 1/Q Analyzer and 1/Q Input user manual.

/Q INPUL File State. .ot e e 96
Select I/Q data fil€....coeeeeeeeeeeeie e 96
1 L= =T o= 11T S 97

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

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

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

Remote command:
INPut:SELect on page 203

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

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

Ligw

.CsSVv

.mat

WV

.aid
For details on formats, see the FSW I/Q Analyzer and 1/Q Input user manual.

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

Note: Only a single data stream or channel can be used as input, even if multiple
streams or channels are stored in the file.
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5.4.2

Input and output settings

Note: For some file formats that do not provide the sample rate and measurement time
or record length, you must define these parameters manually. Otherwise the traces are
not visible in the result displays.

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

Remote command:
INPut:FILE:PATH on page 210

File Repetitions

Determines how often the data stream is repeatedly copied in the 1/Q data memory to
create a longer record. If the available memory is not sufficient for the specified num-
ber of repetitions, the largest possible number of complete data streams is used.

Remote command:
TRACe:IQ:FILE:REPetition:COUNt on page 212

Output settings

Access: [Input/Output] > "Output”
The FSW can provide output to special connectors for other devices.

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

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

Output Digital I/Q LISN

Noise Source On Off

Trigger 2 Input Qutput

Trigger 3 Input Quitput

NOISE SOUICE CONIIOL....ceeeiiit et e et e e et e e et e e e s s s s sae s e raaesenanas 98
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54.3

Input and output settings

Noise Source Control

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

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the 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 FSW and measure the total noise power. From this value,
you can determine the noise power of the 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.

Remote command:
DIAGnostic:SERVice:NSOurce on page 217

Digital I/Q output settings

Access: "Overview" > "Output" > "Digital I/Q" tab

The optional "Digital Baseband" interface allows you to output I/Q data from any FSW
application that processes I/Q data to an external device.

These settings are only available if the "Digital Baseband" interface option is installed
on the FSW.

Output Digital I/Q LISN

Digital Baseband Output

CDutput Settings

Max Sample Rate: ===
Sample Rate: 32 MHz
Full Scale Level: 0 dBm

d Instrument

Connection Status: No instrument connected

For details on digital I/Q output, see the FSW I/Q Analyzer User Manual.

Digital Baseband OULPUL..........ueiiiiiiiiiie e 98
Output Settings INfOrmMation.........oi i 99
Connected INSITUMENT.......oiiiiii e e 99

Digital Baseband Output
Enables or disables a digital output stream to the optional "Digital Baseband" interface,
if available.
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54.4

Input and output settings

Note: If digital baseband output is active, the sample rate is restricted to 200 MHz
(max. 160 MHz bandwidth).
The only data source that can be used for digital baseband output is RF input.

Remote command:
OUTPut:DIQ[:STATe] on page 208

Output Settings Information
Displays information on the settings for output via the optional "Digital Baseband" inter-
face.

The following information is displayed:

® Maximum sample rate that can be used to transfer data via the "Digital Baseband"
interface (i.e. the maximum input sample rate that can be processed by the con-
nected instrument)
Sample rate currently used to transfer data via the "Digital Baseband" interface
Level and unit that corresponds to an I/Q sample with the magnitude "1"

Remote command:
OUTPut<up>:DIQ:CDEVice? on page 209

Connected Instrument
Displays information on the instrument connected to the optional "Digital Baseband"
interface, if available.

If an instrument is connected, the following information is displayed:

® Name and serial number of the instrument connected to the "Digital Baseband"
interface
® Used port

Remote command:
OUTPut<up>:DIQ:CDEVice? on page 209

Digital I/Q 40G output settings

Access: "Overview" > "Output" > "Digital 1/Q 40G" tab

The optional Digital I/Q 40G Streaming Output interface (FSW-B517/-B1017) allows
you to output I/Q data to an external device at very high sample rates.

These settings are only available if one of the Digital 1/Q 40G Streaming Output options
is installed on the FSW.

For details see the FSW 1/Q Analyzer and 1/Q Input User Manual.
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Input and output settings

oupw @

Digital I1/Q DIGI/Q 40G LISN Output

DIG I/0Q 40G Streaming Out On Off

Mark current sample I/Q stream Insert Marker

Cutput Settings

Min Sample Rate: 100.1 MHz
Max Sample Rate: 600 MHz
Sample Rate: 32 MHz
Full Scale Level: 0 dBm

Connected Instrument

Connection Status: Connected through Mellanox

Device Name: CUSTOM_ADAPTER_1X

Serial Number: 000000

Port Name: DIG IO 406G CUSTOM
Digital I/Q 40G Streaming OUL........cooicuiiiiiiiiieee e 100
L TST= T Y= 4 = 100
Output Settings INformMation........cccccoe i 100
Connected INSIIUMENT.........ooiccrre e e e e e e e 101

Digital I/Q 40G Streaming Out
Enables or disables a digital output stream to the optional Digital I/Q 40G Streaming
Output connector, if available.

Remote command:
OUTPut:IQHS[:STATe] on page 219

Insert Marker

Inserts marker information to the data stream during a running 1/Q data output record-
ing. Useful to mark a specific event during the measurement that you detect in the
result window, for example. Then you can search for the marker information in the out-
put data to analyze the effects at that time.

Tip: The "1/Q 40G Recording" window also provides an "Insert Marker" button that
remains visible throughout the measurement, without having to open a dialog box.
Thus, you can insert a marker at any time during the measurement.

For more information, see the FSW 1/Q Analyzer and I/Q Input User Manual.

Remote command:
OUTPut:IQHS:MARKer on page 219

Output Settings Information

Displays information on the settings for output via the Digital I/Q 40G Streaming Output
option (FSW-B517/-B1017).
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5.5

5.5.1

Frontend settings

The following information is displayed:

® Minimum sample rate that can be used to transfer data via the Digital 1/Q 40G
Streaming Output interface

® Maximum sample rate that can be used to transfer data via the Digital I/Q 40G
Streaming Output interface (i.e. the maximum input sample rate that can be pro-
cessed by the connected instrument)

® Sample rate currently used to transfer data via the Digital 1/Q 40G Streaming Out-
put interface

® | evel and unit that corresponds to an 1/Q sample with the magnitude "1" (Full scale
level)

Remote command:
OUTPut:IQHS:SRATe? on page 219

Connected Instrument
Displays information on the instrument connected to the Digital I/Q 40G Streaming
Output connector, if available.

If an instrument is connected, the following information is displayed:

® Name and serial number of the instrument connected to the QSFP+ connector
® Used port

Remote command:
OUTPut:IQHS:CDEVice? on page 218

Frontend settings

Access: "Overview" > "Input/Frontend"”

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

L J Yo [0 1= ooy VY= 1 1 o [ SR 101
0 AMPIItUde SEINGS...ii it 103
Frequency settings

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

or: [FREQ]
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Frontend settings

Signal Input Source Frequency Amp

Frequency

Center Frequency Stepsize

Stepsize Manual AT 1.0 MHz

Frequency Offset

(07210 (=T gl (=T U= o o3 PRSP 102
Center FreqUENCY SEEPSIZE.....ccccueiiiiiiiiee ettt e e e e s 102
FrequENCY OffSEL.....ccc e e e e e e e e e e e e an 103

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

The allowed range of values for the center frequency depends on the frequency span.
span > 0: Spanmin/2 < Toenter = fmax - Spanmin/2
zero span: 0 Hz = fognier < frrax

fmax @nd spang,, depend on the instrument and are specified in the specifications docu-
ment.

Remote command:
[SENSe: ] FREQuency:CENTer on page 220

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.

"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 220
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Frequency Offset
Shifts the displayed frequency range along the x-axis by the defined offset.

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

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

The allowed values range from -1 THz to 1 THz. The default setting is 0 Hz.

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

Remote command:
[SENSe: ] FREQuency:0FFSet on page 221

5.5.2 Amplitude settings

Access: "Overview" > "Input/Frontend" > "Amplitude”
Or: [AMPT]

Amplitude settings affect the y-axis values.

Input/Frontend

Signal Input Source Frequency Amplitude Output

Reference Level Input Settings

Value 0.0 dBm Preamplifier

Offset 0.0 dB Input Coupling

Auto Level Impedance

Attenuation Electronic Attenuation

Mode Auto Manual State

Value Mode

Optimization ”  Value

REFEIENCE LEVEL. .. ... e e e e e 104
L Shifting the Display (OffSEt)..........ceveveeererreeeeeeerereeeeeseeeeeeeeessaeeeseeseseeeeeneas 104
e N 1 (=T 11 F= 1 1T o PR 104
L AHENUAtION MOAE / VAIUE. .........eeeeeeeeeeeeeeeeeeeeeee et 104
Using Electronic AtenUatioN...........uuieiiiecceie e 105
[T 0T U 1= x4 o 1 SRR 105
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O = 1101 L= SRR 105
L INPUL COUPIING. ...ttt en e 106
L EXE. PA COMTECHON ..ottt ee et e et ee et et e e e eeeeeeeeeeeeeeenen 106
L IMPEAANCE........cecveveeeceeeeeeeeeeeeeeeeee ettt ettt es e s anananeneeees 107

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

Since the hardware of the FSW is adapted according to this value, it is recommended
that you set the reference level close above the expected maximum signal level. Thus
you ensure an optimal measurement (no compression, good signal-to-noise ratio).

Remote command:
DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel
on page 222

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 FSW so
the application shows correct power results. All displayed power level results are shif-
ted 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 FSW must handle. Do not rely on the displayed ref-
erence level (internal reference level = displayed reference level - offset).

Remote command:
DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel:
OFFSet on page 222

RF Attenuation
Defines the mechanical attenuation for RF input.

Attenuation Mode / Value — RF Attenuation
Defines the attenuation applied to the RF input of the FSW.

This function is not available for input from the optional "Digital Baseband" interface.

The RF attenuation can be set automatically as a function of the selected reference
level (Auto mode). Automatic attenuation 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 specifica-
tions document. If the defined reference level cannot be set for the defined RF attenua-
tion, the reference level is adjusted accordingly and the warning "limit reached" is dis-
played.
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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 can lead to hardware damage.

Remote command:
INPut:ATTenuation on page 224
INPut:ATTenuation:AUTO on page 225

Using Electronic Attenuation
If the (optional) Electronic Attenuation hardware is installed on the 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) above 15 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 can provide a better signal-to-noise ratio, however.

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

The electronic attenuation can be varied in 1 dB steps. If the electronic attenuation is
on, the mechanical attenuation can be varied in 5 dB steps. Other entries are rounded
to the next lower integer value.

For the 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 226
INPut:EATT:AUTO on page 225
INPut:EATT on page 225

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

For details see Chapter 5.4.1, "Input source settings", on page 91.

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

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

Note: If an optional external preamplifier is activated, the internal preamplifier is auto-
matically disabled, and vice versa.

This function is not available for input from the (optional) "Digital Baseband" interface.
For all FSW models except for FSW85, the following settings are available:
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"Off" Deactivates the preamplifier.
"15 dB" The RF input signal is amplified by about 15 dB.
"30 dB" The RF input signal is amplified by about 30 dB.

For FSW85 models, the input signal is amplified by 30 dB if the preamplifier is activa-
ted.

Remote command:
INPut:GAIN:STATe on page 223
INPut:GAIN[:VALue] on page 224

Input Coupling < Input Settings
The RF input of the FSW can be coupled by alternating current (AC) or direct current
(DC).

Not available for input from the optional "Analog Baseband" interface.
Not available for input from the optional "Digital Baseband" interface.

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

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

Remote command:
INPut:COUPling on page 201

Ext. PA Correction < Input Settings

This function is only available if an external preamplifier is connected to the FSW, and
only for frequencies above 1 GHz. For details on connection, see the preamplifier's
documentation.

Using an external preamplifier, you can measure signals from devices under test with
low output power, using measurement devices which feature a low sensitivity and do
not have a built-in RF preamplifier.

When you connect the external preamplifier, the FSW reads out the touchdown (. S2P)
file from the EEPROM of the preamplifier. This file contains the s-parameters of the
preamplifier. As soon as you connect the preamplifier to the FSW, the preamplifier is
permanently on and ready to use. However, you must enable data correction based on
the stored data explicitly on the FSW using this setting.

When enabled, the FSW automatically compensates the magnitude and phase charac-
teristics of the external preamplifier in the measurement results. Any internal preampli-
fier, if available, is disabled.

For FSW85 models with two RF inputs, you can enable correction from the external
preamplifier for each input individually, but not for both at the same time.

When disabled, no compensation is performed even if an external preamplifier remains
connected.

Remote command:
INPut:EGAIn[:STATe] on page 223
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Impedance < Input Settings
For some measurements, the reference impedance for the measured levels of the
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).

Not available for input from the optional "Digital Baseband" interface.

Not available for input from the optional "Analog Baseband" interface. For analog base-
band input, an impedance of 50 Q is always used.

Remote command:
INPut: IMPedance on page 203

5.6 Trigger settings

Access: "Overview" > "Trigger" > "Trigger Source"
Or: [TRIG] > "Trigger Config"

Trigger settings determine when the input signal is measured.

Trigger

Trigger Source Trigger In/Out Segmented Capture

Source Ext Trigger 1

Level 1.4V Drop-Out Time JIE

Offset _ Slope Rising Falling

Hysteresis Holdoff

External triggers from one of the [TRIGGER INPUT/OUTPUT] connectors on the FSW
are also available.

For step-by-step instructions on configuring triggered measurements, see the FSW
User Manual.
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@ MSRA/MSRT operating mode
In MSRA/MSRT operating mode, only the MSRA/MSRT primary channel actually cap-
tures data from the input signal. Thus, no trigger settings are available in the Pulse
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 primary) to the start of the application data for
pulse measurements. (See Capture Offset.)

For details on the MSRA operating mode, see the FSW MSRA User Manual.

For details on the MSRT operating mode, see the FSW Real-Time Spectrum Applica-
tion and MSRT Operating Mode User Manual.
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Trigger Source
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 231

Free Run < Trigger Source

No trigger source is considered. Data acquisition is started manually or automatically
and continues until stopped explicitly.
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Remote command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 231

External Trigger 1/2/3 — Trigger Source
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 111).

Note: "External Trigger 1" automatically selects the trigger signal from the "TRIGGER
1 INPUT" connector on the front panel.

If the optional 2 GHz / 5 GHz bandwidth extension (B2000/B5000) is active, only Exter-
nal Channel 3 is supported.

If the optional 2 GHz / 5 GHz bandwidth extension (B2000/B5000) and the power split-
ter mode is active, only "External Analog" on page 110 is supported.

For details, see the "Instrument Tour" chapter in the FSW Getting Started manual.

"External Trigger 1"
Trigger signal from the "TRIGGER 1 INPUT" connector.

"External Trigger 2"
Trigger signal from the "TRIGGER 2 INPUT / OUTPUT" connector.
Note: Connector must be configured for "Input" in the "Output" config-
uration
For FSW85 models, "Trigger 2" is not available due to the second RF
input connector on the front panel.
(See the FSW user manual).

"External Trigger 3"
Trigger signal from the "TRIGGER 3 INPUT / OUTPUT" connector on
the rear panel.
Note: Connector must be configured for "Input" in the "Output" config-
uration.
(See FSW user manual).

Remote command:

TRIG:SOUR EXT, TRIG:SOUR EXT2

TRIG:SOUR EXT3

See TRIGger [ :SEQuence] : SOURce on page 231

External Channel 3 — Trigger Source
Data acquisition starts when the signal fed into the "Ch3" input connector on the oscil-
loscope 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 FSW 2.30, the "Ch3" input on the
oscilloscope must be used!

This trigger source is only available if the optional 2 GHz / 5 GHz bandwidth extension
(FSW-B2000/B5000) is active (see FSW 1/Q Analyzer and I/Q Input User Manual).

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 may be
reduced by half. For details, see the oscilloscope's specifications document and docu-
mentation.
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Remote command:
TRIG:SOUR EXT, see TRIGger [:SEQuence] : SOURce on page 231

External Analog < Trigger Source
Data acquisition starts when the signal fed into the EXT TRIGGER INPUT connector
on the oscilloscope meets or exceeds the specified trigger level.

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

Remote command:
TRIG:SOUR EXT, see TRIGger [:SEQuence] : SOURce on page 231

I/Q Power — Trigger Source
Not available for the optional "Digital Baseband" interface.

Triggers the measurement when the magnitude of the sampled 1/Q data exceeds the
trigger threshold.

Remote command:
TRIG:SOUR IQP, see TRIGger [:SEQuence] :SOURce on page 231

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

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

This trigger source is only available for RF input.
Available for input from the optional "Analog Baseband" interface.
Available for input from the optional "Digital Baseband" interface.

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 / 5 GHz bandwidth extension (R&S FSW-B2000/

B5000) 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 acquisi-

tion 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 / 5 GHz Bandwidth Extension" in the FSW 1/Q
Analyzer and 1/Q Input User Manual.

For details on available trigger levels and trigger bandwidths, see the specifications
document.
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Note: Be aware that in auto sweep type mode, due to a possible change in sweep
types, the trigger bandwidth can vary considerably for the same RBW setting.

Remote command:
TRIG:SOUR IFP, see TRIGger [:SEQuence] : SOURce on page 231

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

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

The resulting trigger level at the RF input depends on the RF attenuation and preampli-
fication. For details on available trigger levels, see the instrument's specifications docu-
ment.

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

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

Not available for input from the optional "Analog Baseband" interface.
Not available for input from the optional "Digital Baseband" interface.

If the trigger source "RF Power" is selected and you enable baseband input, the trigger
source is automatically switched to "Free Run".

Remote command:
TRIG:SOUR RFP, see TRIGger [:SEQuence] : SOURce on page 231

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

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

Remote command:

TRIGger [ :SEQuence]
TRIGger|[:SEQuence]
TRIGger|[:SEQuence]
TRIGger [ :SEQuence]
For baseband input only:
TRIGger [ :SEQuence]

:LEVel:IFPower on page 230
:LEVel:IQPower on page 230
:LEVel [ :EXTernal<port>] on page 229
:LEVel :RFPower on page 231

:LEVel :BBPower On page 229

Drop-Out Time

Defines the time that the input signal must stay below the trigger level before triggering
again.

Note: For input from the optional "Analog Baseband" interface using the baseband
power trigger (BBP), the default drop out time is set to 100 ns. This avoids uninten-
tional trigger events (as no hysteresis can be configured in this case).
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When using the optional 2 GHz / 5 GHz bandwidth extension (R&S FSW-B2000/
B5000) 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/B5000 option.

(For details, see the FSW 1/Q Analyzer and 1/Q Input User Manual.)

Remote command:
TRIGger [ :SEQuence] : DTIMe on page 228

Coupling
If the selected trigger source is "IF Power" or "External Channel 3", you can configure
the coupling of the external trigger to the oscilloscope.

This setting is only available if the optional 2 GHz bandwidth extension is active.

"DC 50Q" 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.

Remote command:
TRIGger [:SEQuence] :0SCilloscope:COUPling on page 217

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

Pretriggerax = measurement time,, .4

Tip: To determine the trigger point in the sample (for "External” or "IF Power" trigger
source), use the TRACe: 1Q: TPISample? command.

Remote command:
TRIGger [:SEQuence] :HOLDoff [ : TIME] on page 228

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

When using the optional 2 GHz / 5 GHz bandwidth extension (R&S FSW-B2000/
B5000) with an IF power trigger, only rising slopes can be detected.

(For details see the FSW 1/Q Analyzer and I/Q Input User Manual.)

Remote command:
TRIGger [:SEQuence] : SLOPe on page 231
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Hysteresis

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

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 / 5 GHz bandwidth extension (R&S FSW-B2000/
B5000) with an IF power trigger, the hysteresis refers to the robust width trigger.

(For details see the FSW 1/Q Analyzer and I/Q Input User Manual.)

Remote command:
TRIGger [:SEQuence] : IFPower:HYSTeresis on page 229

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

Remote command:
TRIGger [:SEQuence] : IFPower:HOLDoff on page 229

Capture Offset

This setting is only available for secondary applications in MSRA/MSRT operating
mode. It has a similar effect as the trigger offset in other measurements: it defines the
time offset between the capture buffer start and the start of the extracted secondary
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 FSW MSRA User Manual.

For details on the MSRT operating mode, see the FSW Real-Time Spectrum Applica-
tion and MSRT Operating Mode User Manual.

Remote command:

[SENSe: ]MSRA:CAPTure:OFFSet on page 359
MSRT mode:

[SENSe: ]RTMS:CAPTure:0FFSet on page 361

Segmented Capture
Access: "Overview" > "Trigger" > "Segmented Capture"”

Or: [TRIG] > "Trigger Config" > "Segmented Capture"

Configures data capturing with a gating function, that is non-continuous data acquisi-
tion.
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Trigger Source Trigger In/Out Segmented Capture

State

Events 2

Trigger Offset 00s

Segment Length [RES

Segmented capture is only possible if an external, IF Power, or RF Power trigger is
used (see "Trigger Source" on page 108).

When using the new Time sidelobe analysis functions, set up the capture such that
there are enough pre/post samples to account for the entire reference 1/Q waveform
length.

For details on segmented data capture and recommended settings see Chapter 4.4,
"Segmented data capturing”, on page 62.

Activating/de-activating segmented data capturing <— Segmented Capture

If activated, data is captured for the specified duration before and after each trigger
event, for the specified number of trigger events. The signal data between these cap-
ture times is not stored in the capture buffer.

Remote command:
[SENSe: ] SWEep:SCAPture[:STATe] on page 236

Events < Segmented Capture

Specifies the number of trigger events for which data segments are to be captured. If
multiple events occur within one segment length, the segment is extended (see "Num-
ber of events vs number of segments" on page 64).

Remote command:
[SENSe: ] SWEep:SCAPture:EVENts on page 235

Trigger Offset <— Segmented Capture
Defines an offset to the trigger event at which data capturing starts. For a negative off-
set, data capturing starts before the actual trigger event.

Remote command:

[SENSe: ] SWEep:SCAPture:0FFSet [: TIME] on page 236
TRACe<n>:IQ:SCAPture:TSTamp:SSTart? on page 367
TRACe<n>:1Q:SCAPture:TSTamp:TRIGger? on page 369
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Segment Length — Segmented Capture

Defines a time period starting from the Trigger Offset in which data is captured. If multi-
ple events occur within one segment length, the segment is extended (see "Number of
events vs number of segments" on page 64).

Remote command:
[SENSe: ] SWEep:SCAPture:LENGth[:TIME] on page 236

Trigger 2/3

Trigger Source  Trigger In/Out

Trigger 2 Input Output

Output Type User Defined * Level Low High

20| =3 N=Tals1a] 100.0 pis Send Trigger

Trigger 3 Input Output

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

Note: Providing trigger signals as output is described in detail in the FSW User Man-
ual.

"Trigger 1" "Trigger 1" is input only.

"Trigger 2" Defines the usage of the variable "Trigger Input/Output” connector on
the front panel
(not available for FSW85 models with 2 RF input connectors)

"Trigger 3" Defines the usage of the variable "Trigger 3 Input/Output" connector
on the rear panel

"Input” The signal at the connector is used as an external trigger source by
the FSW. Trigger input parameters are available in the "Trigger" dia-
log box.

"Output” The 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<tp>:DIRection on page 233

Output Type «— Trigger 2/3
Type of signal to be sent to the output

User Manual 1173.9392.02 — 42 115



R&S®FSW-K6/6S

Configuration

5.7
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"Device Trig- (Default) Sends a trigger when the FSW triggers.
gered"

"Trigger Sends a (high level) trigger when the FSW is in "Ready for trigger"
Armed" state.
This state is indicated by a status bit in the STATus : OPERation reg-
ister (bit 5), as well as by a low-level signal at the "AUX" port (pin 9).

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

Remote command:
OUTPut:TRIGger<tp>:0TYPe on page 234

Level < Output Type — Trigger 2/3
Defines whether a high (1) or low (0) constant signal is sent to the trigger output con-
nector (for "Output Type": "User Defined".

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

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

Remote command:
OUTPut:TRIGger<tp>:LEVel on page 233

Pulse Length < Output Type — Trigger 2/3
Defines the duration of the pulse (pulse width) sent as a trigger to the output connector.

Remote command:
OUTPut:TRIGger<tp>:PULSe:LENGth on page 235

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 is sent is indicated by a graphic on the button.

Remote command:
OUTPut :TRIGger<tp>:PULSe:IMMediate on page 234

Data acquisition

Access: "Overview" > "Data Acquisition" > "Acquisition"
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Or: [MEAS CONFIG] > "Data Acquisition" > "Acquisition" tab

You must define how much and how data is captured from the input signal.

Acquisition [/ Detection

Acquisition Detection

Measurement Bandwidth

Filter Type Flat

[ ERETEN LY 200.0 MHz

Sample Rate

Measurement Time

Record Length

Long Capture Buffer Auto

@ MSRA/MSRT operating mode
In MSRA/MSRT operating mode, only the MSRA/MSRT primary channel actually cap-
tures data from the input signal. The data acquisition settings for the Pulse application
in MSRA/MSRT mode define the application data extract and analysis interval.
For details on the MSRA operating mode, see the FSW MSRA User Manual.
For details on the MSRT operating mode, see the FSW Real-Time Spectrum Applica-
tion and MSRT Operating Mode User Manual.

@ Input from 1/Q data files
If the input source is an 1/Q data file, most measurement settings related to data acqui-
sition (attenuation, center frequency, measurement bandwidth, sample rate) cannot be
changed. The measurement time can only be decreased, in order to perform measure-
ments on an extract of the available data (from the beginning of the file) only.

For details, see Chapter 4.6, "Basics on input from 1/Q data files", on page 71.
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LoNg Capture BUTfer.... oot 119
Filter type

Defines the filter to be used for demodulation.

"Flat" Standard flat demodulation filter

"Gauss" Filter with optimized settling behavior (default)

Note: For Gaussian filters whose -3dB bandwidth is large compared
to the maximum 1/Q bandwidth, the ideal Gaussian filter shape would
exceed the maximum 1/Q bandwidth at its outer edges. Thus, the
actual filter only follows the ideal Gaussian filter shape in the inner
range of the set I/Q bandwidth. At a certain frequency offset it must
deviate from the ideal Gauss filter and drop off faster.

For details see Chapter B, "Effects of large gauss filters",

on page 455.

Note: Gauss filters and the B4001, B6001 and B8001 bandwidth
options. The B4001 and B6001 bandwidth options support gauss filter
bandwidths of 1 GHz, 2 GHz and 3 GHz.

The B8001 bandwidth option additionally supports 4 GHz and 5 GHz
gauss filter bandwidths.

If the gauss filter is used with a bandwidth extension, the sample rate
is set to four times the bandwidth. So a 2 GHz gauss filter uses a
sample rate of 8 GHz. Sample rates above 10 GHz are achieved
through post-processing.

Remote command:
[SENSe: ]BWIDth:DEMod: TYPE on page 238

Measurement Bandwidth

The measurement bandwidth is defined by the used filter and the sample rate. Either a
flat or a Gauss filter are available. For information on supported sample rates and filter
bandwidths see the specifications document.

Note: If the input source is an 1/Q data file, the measurement bandwidth cannot be
changed.
For details, see Chapter 4.6, "Basics on input from 1/Q data files", on page 71.

Remote command:
[SENSe: ] BANDwidth:DEMod on page 238

Sample rate

The sample rate for I/Q data acquisition is indicated for reference only. It is calculated
from the defined measurement bandwidth and measurement time, or taken from the
I/Q data input file.
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Sweep settings

Measurement Time
Defines how long data is captured for analysis ("Meas Time"), or how many samples
are captured in each record ("Record Length").

Note: If the input source is an 1/Q data file, the measurement time can only be
decreased, in order to perform measurements on an extract of the available data (from
the beginning of the file) only.

For details, see Chapter 4.6, "Basics on input from 1/Q data files", on page 71.

The maximum measurement time in the R&S FSW Pulse application is limited only by
the available memory ("memory limit reached" message is shown in status bar). Note,
however, that increasing the measurement time (and thus reducing the available mem-
ory space) may restrict the number of measurement channels that can be activated
simultaneously on the FSW.

Remote command:
[SENSe: ] SWEep: TIME on page 239

Record length

The record length for 1/Q data acquisition is indicated for reference only. It is calculated
from the defined measurement bandwidth and measurement time, or taken from the
I/Q data input file.

Remote command:
[SENSe: ]RLENgth? on page 239

Long Capture Buffer
The long capture buffer provides functionality to use the full I/Q memory depth of the
FSW for data acquisition.

This feature is only available if an optional B4001, B6001 or B8001 bandwidth exten-
sion is installed on the FSW.

The following settings are possible:

e Off: This is the default setting. Only the standard I/Q memory capacity of the FSW
is used. The available I/Q memory capacity is shared by all measurement chan-
nels.

® On: The long capture buffer is activated permanently. A data capture in a different
measurement channel will overwrite and invalidate the acquired 1/Q data. A red
"IQ" icon in the channel tab indicates that the results for the channel no longer
match the data currently in the capture buffer.

e Auto: The long capture buffer is activated in case that the record length exceeds
the amount of data which can be acquired within the standard memory capacity of
the FSW. If the record length decreases again, the long capture buffer is deactiva-
ted automatically.

Remote command:
TRACe:IQ:LCAPture on page 240

Sweep settings

Access: [SWEEP]
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The sweep settings define how often data from the input signal is acquired and then
evaluated.

Continuous SWEEP / RUN CONt...uuiiiiiiiiciiieic e 120
Single Sweep / RUN SINGIE..c.couiiiiiii e 120
ContiNUE SINGIE SWEEP........eiiiiiiiiiiii ettt s e s sareeee e 121
Refresh (MSRA/MSRT ONIY )i et 121
MeasUremMENT TIME. ... e e e e e e e e e e e 121
SV =T=T o Y=Y = To [T O T o | U 121

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

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

Note: Sequencer. If the Sequencer is active, "Continuous Sweep" 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 repeat-
edly.

If the Sequencer is active in MSRT mode, the "Continuous Sweep" function does not
start data capturing. It merely affects trace averaging over multiple sequences. In this
case, trace averaging is performed.

Furthermore, [RUN CONT] controls the Sequencer, not individual sweeps. [RUN
CONT] starts the Sequencer in continuous mode.

For details on the Sequencer, see the FSW User Manual.

Remote command:
INITiate<n>:CONTinuous on page 253

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

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

Note: Sequencer. If the Sequencer is active, "Single Sweep" 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, the Sequencer sweeps a channel in single sweep mode only
once.

If the Sequencer is active in MSRT mode, the "Single Sweep" function does not start
data capturing. It merely affects trace averaging over multiple sequences. In this case,
no trace averaging is performed.

Furthermore, [RUN SINGLE] 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 channel is upda-
ted.
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For details on the Sequencer, see the FSW User Manual.

Remote command:
INITiate<n>[:IMMediate] on page 254

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

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

Remote command:
INITiate<n>:CONMeas on page 253

Refresh (MSRA/MSRT only)
This function is only available if the Sequencer is deactivated and only for MSRA/
MSRT secondary applications.

The data in the capture buffer is re-evaluated by the currently active secondary appli-
cation only. The results for any other secondary applications remain unchanged.

This is useful, for example, after evaluation changes have been made or if a new
sweep was performed from another secondary application. In this case, only that sec-
ondary application is updated automatically after data acquisition.

Note: To update all active secondary applications at once, use the "Refresh All" func-
tion in the "Sequencer" menu.

Remote command:
INITiate<n>:REFResh on page 254

Measurement Time
Defines how long data is captured for analysis ("Meas Time"), or how many samples
are captured in each record ("Record Length").

Note: If the input source is an 1/Q data file, the measurement time can only be
decreased, in order to perform measurements on an extract of the available data (from
the beginning of the file) only.

For details, see Chapter 4.6, "Basics on input from 1/Q data files", on page 71.

The maximum measurement time in the R&S FSW Pulse application is limited only by
the available memory ("memory limit reached" message is shown in status bar). Note,
however, that increasing the measurement time (and thus reducing the available mem-
ory space) may restrict the number of measurement channels that can be activated
simultaneously on the FSW.

Remote command:
[SENSe: ] SWEep: TIME on page 239

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.
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Pulse detection

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

The "Average Count" also determines the number of measurements used to calculate
the pulse trace statistics for the result range displays (see Chapter 4.7.1, "Trace statis-
tics", on page 73).

Remote command:
[SENSe: ] SWEep:COUNt on page 256

Pulse detection

Access: "Overview" > "Detection"”
Or: [MEAS CONFIG] > "Data Acquisition" > "Detection" tab

The pulse detection settings define the conditions under which a pulse is detected
within the input signal.

Acquisition / Detection

Acquisition = Detection

Pulse Waveform

Reference (Peak)

N

\_

Reference Detection Limit

Threshold Max Pulse Count

Hysteresis Detection Range

Detection Start

Detection Length

RNy =T =T ot T T [ ot T 123
B 21 (=] o] [ 123
L 12 (=T (=] PP 123
(D1 =Tox 1 o] o TN I o) SO U PO RPPRPPR 123
Maximum PUISE COUNL.......coeiieiieeee et e e ee s 123
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DeteCtion RANGE. ... ..uiiiiiiiiiie e e e e e 123
DeteCtioN Start...... e 124
Detection LeNGtN..... ... 124

Reference Source
Defines the level to be used as a reference for the pulse detection threshold.

"Reference” Current reference level

"Peak" Peak level as measured over the entire capture data interval

"Noise" Noise level determined from the current capture data according to the
Min Pulse Off Time parameter set in Signal description.

"Absolute" Absolute level defined by the Threshold

Remote command:
[SENSe: ] DETect:REFerence on page 242

Threshold

The threshold determines whether a pulse is detected or not. The top of a pulse must
exceed the threshold in order to be detected. The threshold is defined in dB in relation
to the defined reference, or as an absolute threshold in dBm.

Remote command:
[SENSe: ] DETect: THReshold on page 243

Hysteresis

Defines a hysteresis for pulse detection in dB in relation to the defined threshold. As
long as the signal does not exceed the hysteresis, the next threshold crossing is
ignored.

Remote command:
[SENSe: ]DETect:HYSTeresis on page 241

Detection Limit

Restricts the number of pulses to be detected. When the maximum number is excee-
ded, measurement is stopped for the current capture buffer. This limitation can be used
to speed up the measurement if only a small number of pulses is of interest.

Remote command:
[SENSe: ] DETect:LIMit on page 241

Maximum Pulse Count
Defines the maximum number of pulses to be detected.

This limit is ignored if Detection Limit is disabled.

Remote command:
[SENSe: ] DETect:LIMit:COUNt on page 241

Detection Range
Enables or disables the use of a detection range instead of the entire capture buffer for
analysis.
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A detection range determines which part of the capture buffer is analyzed. It is defined
by the Detection Start and the Detection Length. An active detection range is indicated
in the "Magnitude Capture" Buffer display by vertical lines ("DR").

See also "Detection range" on page 58.

Remote command:
[SENSe: ] DETect : RANGe on page 241

Detection Start

Defines the beginning of the detection range as the time in seconds from the capture
buffer start. You can also change the detection start graphically by dragging the left
vertical line ("DR") in the "Magnitude Capture" Buffer.

The pulse numbers in the result displays are always relative to the current detection
range, that is: pulse number 1 is the first pulse within the detection range in the capture
buffer. (Timestamps are in relation to the capture buffer start.)

Remote command:
[SENSe: ] DETect :RANGe: STARt on page 242

Detection Length

Defines the length of the detection range as a time in seconds. You can also change
the detection length graphically by dragging one of the vertical lines ("DR") in the "Mag-
nitude Capture" Buffer.

Remote command:
[SENSe: ] DETect : RANGe : LENGth on page 242

5.10 Pulse measurement settings

Access: "Overview" > "Measurement"

The pulse measurement settings determine how much data is measured for each
pulse, in relation to defined levels, points, or ranges. Which definition is actually used
during measurement depends on the selected evaluation method.

0  MeasuremMeENt [EVEIS.........ue i 124
@  Measurement POINT........o e e i i e e e e e e e e e e eaeees 127
®  MEaASUIEMENT FANGE. .. .uuuiiiiiiiiiee ettt e e e e e e e s e e e e e e eeeeeas 129
L I 10 TN 1o =1 (o) oY= = g o = TSP 130

5.10.1 Measurement levels

Access: "Overview" > "Measurement" > "Meas Levels" tab
Or: [MEAS CONFIG] > "Pulse Meas" > "Meas Levels" tab

Some measurements are performed depending on defined levels.
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Measurement Settings L ) X

Meas Levels Meas Point Meas Range

Top: Rise (100%0)

High: Rise
Mid: Rise

1 Pulse Width

Top (100%40) Level Reference Levels

Position Edge Center Unit W dBm

High (Distal) Threshold 90.0 %49
Meas Algorithm Median

Mid (Mesial) Threshold 50.0 %o

Fixed Level
Low (Proximal) Threshold JRlSREZ!

- T 50 0 :
Rppleietien Boundary (Top +/-)

P OSIIION. .ttt e e et e e e e e e e e e e 125
Measurement AlGOrithMi.... ... e e e e e e e e e e e e e e e eeaeeees 126
LD To B 7= 11 PR 126
0] 0] L= o [ o 1R 126
Reference Level UNit....... ... e e e e e e 126
High (Distal) ThreShold.......cccoo i 126
Mid (Mesial) ThreShOId...........uuviiiiiiiiee e e e e e aae s 126
Low (Proximal) ThreShOId........cooooi i e e e e e e e e ee e eeeaeanees 127
= To U] o F= T Y2 127
Position

Determines where the 100% value (from base to top) for the rise and fall time mea-
surements is calculated.

This allows you to consider a "droop" in the pulse top during the pulse measurements.
If a droop is to be considered, the 100% value must be calculated separately for the
rising and falling edges.

"Edge" The 100% value is measured separately for the rising and falling
edges.

"Center" The 100% value is measured at the pulse center and used for all
measurements.

Remote command:
SENSe:TRACe:MEASurement :DEFine:COMPensate: ADRoop On page 244
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Measurement Algorithm
Defines the algorithm used to detect the pulse top level.

"Mean" The arithmetic average of the measured values

"Median" The level for which half the values lie above, the other half below in
the histogram

"Fixed" A Fixed Value is used.
Useful if some pulses do not reach the top level, but you want to
measure them nevertheless, while maintaining a specified top level.

"Peak Power"  The peak power is used to detect the pulse top level.

Remote command:
SENSe:TRACe:MEASurement : ALGorithm on page 244

Fixed Value
Defines the value (in dBm) to be used by the "Fixed" measurement algorithm.

Note that if the fixed value is much higher than the actual pulse top level, pulse param-
eters cannot be measured ("---" indicated in the table results). In this case, reduce the
fixed power level or the High (Distal) Threshold used for rise/fall time measurements.

You can also change the fixed top power level graphically, by moving the "100 %" hori-
zontal line in the "Magnitude Capture" Buffer display.

Remote command:
SENSe:TRACe:MEASurement : DEFine:TOP:FIXed on page 245

Ripple Portion
Defines the portion of the pulse top which is used to measure the ripple.

Remote command:
SENSe:TRACe:MEASurement :DEFine:RIPPle on page 245

Reference Level Unit
Defines the unit of the pulse amplitude values, i.e. whether magnitude (V) or power (W,
dBm) values are used to determine the threshold levels for fall and rise times.

Remote command:
SENSe:TRACe:MEASurement : DEFine:AMPLitude:UNIT on page 244

High (Distal) Threshold
The upper threshold in percent of the pulse amplitude used to signify the end of a ris-
ing or beginning of a falling signal level.

Remote command:
SENSe:TRACe:MEASurement :DEFine: TRANsition:HREFerence on page 245

Mid (Mesial) Threshold
The middle threshold in percent of the pulse amplitude used to signify the mid-transi-
tion level between pulse states.

Remote command:
SENSe:TRACe:MEASurement : DEFine: TRANsition:REFerence on page 246
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Low (Proximal) Threshold

The lower threshold in percent of the pulse amplitude used to signify the end of a fall-
ing or beginning of a rising signal level.

Remote command:

SENSe:TRACe:MEASurement : DEFine: TRANsition:LREFerence on page 246

Boundary

The boundary in percent of the pulse amplitude to either side of the pulse top (ON
state). Used to determine the settling time, for example. Once the signal remains within
the boundary, it is assumed to have settled.

Remote command:
SENSe:TRACe:MEASurement : DEFine:BOUNdary: TOP on page 244

5.10.2 Measurement point

Access: "Overview" > "Measurement" > "Meas Point" tab
Or: [MEAS CONFIG] > "Pulse Meas" > "Meas Point" tab

Some specific pulse parameters, e.g. the phase or the frequency, are determined at a
specific time instant (measurement point) within the pulse. You can configure this point
based on a reference and offset value.

Measurement Settings L ) X

Meas Levels Meas Point Meas Range Time Sidelobe Range Pulse -«

Trigger

Reference i Center

Offset

Averaging Window

Reference for Pulse-Pulse Measurements
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Measurement Point REFEIrENCE..........ouuueiiiiieeiee e 128
L 7] PR 128
AVEIragiNg WINAOW. .....uiiiieiiieieeie ittt e e e e e e s e s s re e e e e e e s e e s e s annnnnee 128
Reference for Pulse-Pulse MeasuremMents........cooooveeveeeiiiiiievieeieeeeeeeee e eeaann 128

Measurement Point Reference
Defines the reference which the Offset refers to.

"Rise" The measurement point is defined in reference to the rising edge
(mid-level crossing).

"Center" The measurement point is defined in reference to the center of the
pulse (equal distance from the rising and falling mid-level crossings).

"Fall" The measurement point is defined in reference to the falling edge
(mid-level crossing).

"Trigger" The measurement point is defined in reference to the trigger event.
This setting is only available for segmented capture. Configure a trig-
ger and activate segmented capture mode (see "Trigger Source"
on page 108 and "Activating/de-activating segmented data capturing”
on page 114).

For details see "Alignment based on trigger event" on page 63.

Remote command:
SENSe:TRACe:MEASurement :DEFine:PULSe: INSTant :REFerence on page 247

Offset
The time offset of the measurement point in reference to the pulse center or an edge,
depending on the Measurement Point Reference setting.

The "Offset" is indicated in the dialog box.

Remote command:
SENSe:TRACe:MEASurement : DEFine:PULSe: INSTant on page 246

Averaging Window

Measurement point results are averaged over a window centered at the measurement
point. The length of the averaging window in seconds can be defined. A minimum
length of 1 sample is enforced internally.

Remote command:
SENSe:TRACe:MEASurement : DEFine:PULSe: INSTant : AWINdow On page 246

Reference for Pulse-Pulse Measurements
Reference pulse on which relative pulse results are based (e.g. for traces normalized
to reference pulse, see Chapter 4.7.2, "Normalizing traces", on page 73).

"Fixed" A fixed pulse number
Relative results for the specified pulse number itself are not valid and
are indicated as "...".
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"Selected" The currently selected pulse (see Chapter 6.1.1, "Pulse selection”,
on page 134)
Relative results for the selected pulse itself are not valid and are indi-
catedas "...".
If you change the value for the reference pulse here, the Chap-
ter 6.1.1, "Pulse selection", on page 134 value is adapted accordingly,
and vice versa.

"Before Pulse"” The nth pulse before the currently evaluated pulse, where n is the
specified number
No values are available for the first n pulses, as no valid reference
pulse is available. These results are indicated as "...".
For example, a value of 2 will use row 1 as the reference row for
Pulse-Pulse results for pulse number 3. In this case, pulse numbers 1
and 2 will not have a valid reference row and the Pulse-Pulse results
will be invalid for these rows.

"After Pulse" The nth pulse after the currently evaluated pulse, where n is the
specified number
No values are available for the last n pulses, as no valid reference
pulse is available. These results are indicated as "...".
For example, a value of 2 will use row 5 as the reference row for
Pulse-Pulse results for pulse number 3. In this case, the last two
pulse rows will not have a valid reference row and the Pulse-Pulse
results will be invalid for these rows.

Remote command:
SENSe:TRACe:MEASurement:DEFine:PULSe:REFerence:POSition
on page 248

SENSe:TRACe:MEASurement :DEFine:PULSe:REFerence on page 247

5.10.3 Measurement range

Access: "Overview" > "Measurement" > "Meas Range" tab
Or: [MEAS CONFIG] > "Pulse Meas" > "Meas Range" tab

Some measurements are performed over a range within the pulse, for example the
phase or frequency deviation. The measurement range is specified either by start and
end points relative to the rising and falling edges, or as a proportion of the pulse top.
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Measurement Settings @ X

Meas Levels Meas Point Meas Range Time Sidelobe Range Pulse ¢

_H—' 100% of Pulse Top |—ﬂ

Reference Center Edge

Length (% of Top) 75.0 %

Offset: Rise | Fall

Reference, Length, OffSEt.......coo i 130

Reference, Length, Offset
Defines the reference for the measurement range definition. Depending on the
selected reference type, an additional setting is available to define the range.

"Center" Defines a relative range around the center of the pulse. The range is
defined by its length in percent of the pulse top.

"Edge" Defines the start and stop of the measurement range with respect to
the pulse edges. The range is defined by a time offset from the mid-
dle of the rising edge and a time offset from the middle of the falling
edge.

Remote command:

SENSe: TRACe:MEASurement :DEFine:PULSe:ESTimation:REFerence

on page 249

Relative range (Center):

SENSe:TRACe:MEASurement : DEFine:PULSe:ESTimation: LENGth on page 249

Absolute range (Edge):

SENSe: TRACe:MEASurement :DEFine:PULSe:ESTimation:0OFFSet :LEFT

on page 249

SENSe:TRACe:MEASurement :DEFine:PULSe:ESTimation:0OFFSet :RIGHt

on page 249

5.10.4 Time sidelobe range

Access: "Overview" > "Measurement" > "Time Sidelobe Range" tab

Or: [MEAS CONFIG] > "Pulse Meas" > "Time Sidelobe Range" tab
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The time sidelobe range defines which part of the detected pulse is evaluated for side-
lobe results, similarly to the result range for common pulse results. A keep-out time
defines an excluded area around the center, assuming this is the mainlobe, in which no
sidelobes are included.

The "Time Sidelobe Range" settings are only available if the additional option FSW-
KBS is installed.

Measurement Settings @ X

Meas Levels Meas Point Meas Range Time Sidelobe Range Pulse -

Range Scaling Selection

Range Result Range Manual

Keep-Out Time

Auto

L =Y 1o 13 RSO T R UTUTRRTTTT 132
[SCCT=T o L@ 11 | S T3 = TN 132

L NG, ettt ettt n s 132
Range

Which part of the detected pulse is evaluated for sidelobe results is configurable, simi-
larly to the result range for common pulse results.

By default ("Result Range" mode), the configured Result range is also used to evaluate
sidelobes.

In "Manual" mode you can define the length and alignment of the sidelobe range differ-
ently to the result range.

Remote command:
SENSe:TRACe:MEASurement :DEFine: TSRange: RANGe on page 251
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5.11

Automatic settings

Alignment — Range
Defines the alignment of the sidelobe range in relation to the "Peak Correlation”
on page 36 point.

"Left" The sidelobe range stops to the left of the peak correlation point.
"Center" The sidelobe range is centered around the peak correlation point.
"Right" The sidelobe range starts to the right of the peak correlation point.

Remote command:
SENSe:TRACe:MEASurement : DEFine:TSRange:ALIGnment on page 250

Length — Range
Defines the length of the time span in which the sidelobes are analyzed within an indi-
vidual pulse.

Remote command:
SENSe:TRACe:MEASurement : DEFine: TSRange: LENGth on page 251

Keep-Out Time
Defines an excluded area around the center of the time sidelobe range, assuming this
is the mainlobe, in which no results are calculated.

By default ("Auto" mode "ON"), the determined mainlobe 3 dB width is used.
If "Auto" mode is "OFF", you can define the length of the keep-out time manually.

Remote command:
SENSe:TRACe:MEASurement : DEFine: TSRange:KOTime : AUTO on page 250

Length < Keep-Out Time
Defines the length of the keep-out time.

Remote command:
SENSe:TRACe:MEASurement:DEFine:TSRange:KOTime: LENGth on page 251

Automatic settings

Access: [AUTO SET]

Some settings can be adjusted by the FSW automatically according to the current
measurement settings.

Auto Scale CoNtINUOUS (All)....ceii ittt e e e e e 132
AULO SCaIE ONCE (All).. ittt e e e e e e e e e e e e e e e s e s sann b e e e e e e eaaaeens 133

Auto Scale Continuous (All)
Automatically determines the optimal result range and reference level position for each
new measurement in all displayed diagrams (for graphical or pulse-based result dis-

plays only).
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Remote command:

SENS:TRAC:MEAS :DEF:RRAN:AUTO ON, see SENSe:TRACe:MEASurement :
DEFine:RRANge : AUTO on page 259

DISP:TRAC:Y:SCAL:AUTO ON, see DISPlay [ :WINDow<n>] [:SUBWindow<n>] :
TRACe<t>:Y[:SCALe] : AUTO on page 328

Auto Scale Once (All)

Automatically determines the optimal result range and reference level position once for
the current measurement settings in all displayed diagrams and pulse-based result dis-
plays. All automatic scaling functions are then switched off.

Remote command:

SENS: TRAC:MEAS : DEF :RRAN:AUTO ONCE, see SENSe: TRACe:MEASurement :
DEFine:RRANge : AUTO on page 259

DISP:TRAC:Y:SCAL:AUTO ONCE, see DISPlay|[:WINDow<n>] [:
SUBWindow<n>] : TRACe<t>:Y[:SCALe] : AUTO on page 328
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6

6.1

6.1.1

®

Result configuration

Analysis

After a Pulse measurement has been performed, you can analyze the results in vari-
ous ways.

®  ResUlt CONfIGUIAtiON.......uuiiiiiie e a e e 134
o Display CoNfigUration..........oiiiiiiieee e 150
L I |V = o =T £ T O PP PP SRR 151
® Trace CoNfiQUIatioN........co i ittt e e e e e e e e 158
e Trace / data export configuration............oooieiiiociiiiiie e 163
@  EXPOrt FUNCLONS. ... e e e e e e e e e e e e e eeeees 164
o Analysis in MSRA/MSRT MOGE.......cceiiiiiiiiiiie e 168

Result configuration

Access: "Overview" > "Result Configuration"
Or: [MEAS CONFIG] > "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 "Specific
Settings for" on page 81).

O PUISE SEIECHON. ... e 134
L J =T = g o = S 135
e Result range spectrum configuration............cooieeiccciiiiiiiiiie e 137
e Result range frequency configuration............ceueiieieiiiiniiieee e 138
e Parameter configuration for result diSplays.......cccccoviieiiiieiii e 138
e Table CONfiQUIAtiON......uue e e e e e e e e e e e e e e e e e e 145
O Y-S CaAlING i —————————————— 147
L I U 1o 11 £ PSPPSR 149

Pulse selection

Access: [MEAS CONFIG] > "Selected Pulse"

The pulse traces (frequency, magnitude and pulse vs. time) always display the trace
for one specific pulse, namely the currently selected pulse. The currently selected
pulse is highlighted blue in the "Pulse Results" and "Pulse Statistics" displays.

As soon as a new pulse is selected, all pulse-specific displays are automatically upda-
ted.

The selected pulse (number) is relative to the currently defined detection range, if
enabled (see "Detection Range" on page 123). If you change the detection range
within the capture buffer, the selected pulse is adapted automatically, and all pulse-
based results are updated, if necessary.
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@ Linked markers
In "Parameter Trend" displays, the marker M1 can be linked to the selected pulse (see
"Link Trend M1 to Selected Pulse" on page 156). Thus, if you select a different pulse,
the marker M1 is also set to the same pulse, and vice versa.

Remote command:

SENSe:TRACe:MEASurement : DEFine: PULSe: SELected on page 258

6.1.2 Result range

Access: "Overview" > "Result Configuration" > "Result Range" tab
Or: [MEAS CONFIG] > "Result Config" > "Result Range" tab

The result range determines which data is displayed on the screen (see also "Mea-
surement range vs. result range vs. detection range" on page 19). This range applies
to the "pulse magnitude”, frequency and phase vs time displays.

Furthermore, the spectrum for the result range can be displayed (see "Result Range
Spectrum” on page 49).

Result Configuration

Result Range Markers Markers Settings Marker Search Units Y Scaling

Result
Range

Result
Range
Spectrum

Result
Range
Frequency

Automatic Range Scaling
Auto Auto Scale Once
Reference Point Result Range

Reference Rise Center Fall Trigger Alignment Left Center

Specifics for 1: Magnitude Capture

The range is defined by a reference point, alignment and the range length.

Automatic RanNge SCaliNg.......uuuiiiiiiie i e e eaaaaea 136
Result Range Reference Point.........ccooo e 136
L3 7= S 136
ALIGNMENT.... e e et r e e e e e e e s e s s e e e e e e e e e e 136
Y T 1 U EEEPER S 136
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Automatic Range Scaling
Defines whether the result range length is determined automatically according to the
width of the selected pulse (see Chapter 6.1.1, "Pulse selection", on page 134).

Note: The result range is applied to all pulse-based result displays.

"OFF" Switches automatic range scaling off
"ON" Switches automatic range scaling on
"ONCE" Executes automatic range scaling once and then switches it off

Remote command:
SENSe:TRACe:MEASurement : DEFine:RRANge : AUTO on page 259

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 pulse top.
"Fall" The result range is defined in reference to the falling edge.

"Trigger" The result range is defined in reference to the trigger event.

This setting is only available for segmented capture. Configure a trig-
ger and activate segmented capture mode (see "Segmented Capture
on page 113).

Remote command:
SENSe:TRACe:MEASurement : DEFine:RRANge:REFerence on page 260

Offset
The offset in seconds from the pulse edge or center at which the result range reference
point occurs.

Remote command:
SENSe:TRACe:MEASurement : DEFine:RRANge : OFFSet on page 259

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 pulse center or selected edge.

"Center" The result range is centered around the pulse center or selected
edge.

"Right" The result range ends at the pulse center or selected edge.

Remote command:
SENSe:TRACe:MEASurement : DEFine:RRANge : ALIGnment on page 259

Length
Defines the length or duration of the result range.

Remote command:
SENSe:TRACe:MEASurement : DEFine :RRANge : LENGth on page 259
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6.1.3 Result range spectrum configuration
Access: "Overview" > "Result Configuration" > "Result Range" tab > "Result Range
Spectrum” tab

Or: [MEAS CONFIG] > "Result Config" > "Result Range" tab > "Result Range Spec-
trum" tab

For the "Result Range Spectrum" display additional settings are available for the FFT.

Result Configuration

Result Range Markers Markers Settings Marker Search Parameter

Window Type Blackman
Result

Range
RBW Auto On Off

Result Resolution Bandwidth RN gF:

Range
Spectrum

Result
Range
Frequency

Specifics for 5: Result Range Spectrum

L AT gL [0 1T Y/ o 1= T PP PP PTPUPRPPRTRR 137
RESBW MaNUAL. ..ot e e e e 137
[ = ] (o T PRSP 138
Window Type

Used FFT window type for "Result Range Spectrum". The same window types are
available as for "Parameter Spectrum" displays (see "Window functions" on page 60).

Remote command:
CALCulate<n>:RRSPectrum:WINDow on page 300

ResBW Manual
Defines the resolution bandwidth for the "Result Range Spectrum".

The resolution bandwidth defines the minimum frequency separation at which the indi-
vidual components of a spectrum can be distinguished. Small values lead to high preci-
sion results, as the distance between two distinguishable frequencies is small, but
require a larger measurement interval (that is: longer Result Range length) for the cal-
culation. Higher values decrease the precision, but can increase measurement speed.
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Remote command:
CALCulate<n>:RRSPectrum:RBW on page 301

RBW Auto
If activated, a resolution bandwidth is selected automatically which provides a good
balance between fast measurement speed and high spectral resolution.

Remote command:
CALCulate<n>:RRSPectrum:AUTO on page 300

6.1.4 Result range frequency configuration

FM Video Bandwidth
Access: "Bandwidth" > "FM Video Bandwidth"

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

® 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

6.1.5 Parameter configuration for result displays

Access: "Overview" > "Result Configuration" > "Parameter" tab
Or: [MEAS CONFIG] > "Result Config" > "Parameter" tab

For "parameter trend", spectrum, or distribution displays you can define which parame-
ters are to be evaluated in each window.

e Parameter distribution configuration..............cccoo i, 138
e Parameter spectrum configuration............ccccoveviioi i 140
e Parameter trend configuration..........ccooouuiiiiiiii 142

6.1.5.1 Parameter distribution configuration

Access: "Overview" > "Result Configuration" > "Parameter" > "Distribution”
Or: [MEAS CONFIG] > "Result Config" > "Parameter" tab > "Distribution" tab

The "parameter distribution" evaluations allow you to visualize the number of occurren-
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.
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Result Configuration

Result Range Markers Markers Settings Marker Search Parameter Units Y Scaling

Parameter Group Timing

Distribution

Rise Time

Pulse Count

Histogram Bins

Display Limit Lines

Specifics for 5: Parameter Distribution ~

@ This tab is only available for windows with a Parameter Distribution evaluation.

V=0 g T=Y =Y ] o U o R 139
D N1 R 139
D 73 (1 TS 139
[ 1T (oo 7= 0 4 = 1 T S 140
Display LImit LINES......uuuuuiuieiiiiiieie e i e e e e e eeee e e ettt se s s s e e e e s aaaaaeeaeeeeseeseassnsnnes 140

Parameter Group

Defines the group of parameters from which one can be selected to display the distri-
bution of the measured values on the y-axis. For a description of the parameters see
Chapter 3.1, "Pulse parameters", on page 19.

X-Axis
Defines the parameter for which the values are displayed on the x-axis. The available
parameters depend on the selected Parameter Group.

Remote command:
CALCulate<n>:DISTribution:<GroupName> <X-Axis>,<Y-Axis>, see e.d.
CALCulate<n>:DISTribution:FREQuency on page 262

Y-Axis
Defines the scaling of the y-axis.

"Pulse count”  Number of pulses in which the value occurred.

"Occurrence" Number of occurrences in percent of all measured values.
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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 263

Display Limit Lines

Hides or shows the limit lines in the selected Parameter Trend or Parameter Distribu-
tion result display. You can drag these lines to a new position in the window. The new
position is maintained, the limit check is repeated, and the results of the limit check in
any active table displays are adapted.

Note that this function only has an effect on the visibility of the lines in the graphical
displays, it does not affect the limit check in general or the display of the limit check
results in the table displays.

Remote command:
CALCulate<n>:DISTribution:LLINes[:STATe] on page 263
CALCulate<n>:TRENd:LLINes[:STATe] on page 285

6.1.5.2 Parameter spectrum configuration

Access: "Overview" > "Result Configuration" > "Parameter” > "Spectrum"

A "parameter spectrum” displays the results of an FFT for a selected column of the
"Pulse Results" table. This "spectrum” allows you to easily determine the frequency of
periodicities in the pulse parameters.

For each "Parameter Spectrum" window you can configure which measured parameter
is to be displayed and how the spectrum is determined.

The pulse-to-pulse spectrum is basically a "parameter spectrum" based on complex
I/Q data. You cannot select a parameter for the spectrum. All other settings are identi-
cal to the "parameter spectrum".
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Result Configuration

Result Range Markers Markers Settings Marker Search Parameter

Parameter Group Timing

Parameter Rise Time

Spectrum
Full Auto

Maximum Frequency
Window Type

Block Size

Gap Threshold

Section Threshold

Specifics for 6: Parameter Spectrum -

@ This tab is only available for windows with a "Parameter Spectrum" evaluation.

For more information on how the "parameter spectrum" is calculated see Chapter 4.3,
"Parameter spectrum calculation", on page 59.

ParameEter GrOUP. .. . ccc oo 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 eere s s ans 141
=T =T 01 (T PSS 141
U (o TSP 142
MaXimMUM FrEQUENCY ....uuutuieeiieii i et e e e e e e e e e e e e e ee et ee et se s e s e e e e eaaaaaeaeeeeeeeeeeeeensnnes 142
LAY T Lo (oY Y o TS 142
[ oo 1S T U UEURRRP 142
GaP TIIrESNOIA.... ..t e e e e e aaaaaaaas 142
RS T=Tox 110 o TN I8 Ty == 7] o SRS 142

Parameter Group

Defines the group of parameters from which one can be selected to display the FFT of
the measured values. For a description of the parameters see Chapter 3.1, "Pulse
parameters", on page 19.

Parameter
Defines the parameter for which the FFT is calculated and displayed. The available
parameters depend on the selected Parameter Group.

Remote command:
CALCulate<n>:PSPectrum:<GroupName> <X-Axis>, see e.g. CALCulate<n>:
PSPectrum:FREQuency on page 270

User Manual 1173.9392.02 — 42 141



R&S®FSW-K6/6S Analysis

Result configuration

Full Auto

Determines the "Parameter Spectrum" settings automatically. For most measurement
cases, automatic configuration should be suitable.

If enabled, the individual settings are not available.

Remote command:
CALCulate<n>:PSPectrum:AUTO on page 268

Maximum Frequency

Defines the maximum frequency span for which the Spectrum is calculated. Internally,
the span is limited by the number of possible interpolation samples (100 000). Limiting
the span to the actually required frequencies decreases the calculation time and can
improve the obtained RBW.

Remote command:
CALCulate<n>:PSPectrum:MAXFrequency on page 271

Window Type
Used FFT window type

Remote command:
CALCulate<n>:PSPectrum:WINDow on page 275

Block Size
Size of block used in spectrum calculation. Windowing and averaging are used to com-
bine blocks. The block size also determines the resulting RBW of the spectrum.

Remote command:
CALCulate<n>:PSPectrum:BLOCksize on page 268

Gap Threshold
Minimum time that must pass before a gap is detected as such.

Remote command:
CALCulate<n>:PSPectrum:GTHReshold on page 270

Section Threshold
Minimum section size as a percentage of the block size. Sections that are smaller than
the threshold are ignored and considered to be in the detected gap.

Remote command:
CALCulate<n>:PSPectrum:STHReshold on page 273

6.1.5.3 Parameter trend configuration

Access: "Overview" > "Result Configuration" > "Parameter" tab > "Trend" tab
Or: [MEAS CONFIG] > "Result Config" > "Parameter" tab > "Trend" tab

The parameter trend result displays allow you to visualize changes in a specific param-
eter for all measured pulses 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.
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Result Configuration

Result Range Markers Markers Settings Marker Search Parameter Units Y Scaling

Parameter Group Y Timing

Rise Time

Parameter Group X Timing

Pulse Number

Display Style

Display Limit Lines

Specifics for 5: Parameter Trend

@ This tab is only available for windows with a Parameter Trend result display.

V=0 L= =T ] o U o T SRR 143
T SR 143
L= =Y =Y ] o T o SRR 144
D N TSRS 144
11T 0] = VRS 1 (= TP 144
Display LIMit LINES......uuuuuieiiiiiiiieieieee e e e e ettt se s e s e s e e eaaaaaaaaaeeeseeeeassnnnnes 144

Parameter Group Y

Defines the group of parameters from which one can be selected to display the trend
on the y-axis. For a description of the parameters see Chapter 3.1, "Pulse parame-
ters", on page 19.

Y-Axis
Defines the parameter for which the trend is displayed on the y-axis. The available
parameters depend on the selected "Parameter Group Y" on page 143.

Remote command:

CALCulate<n>:TRENd:<GroupName>:Y, see e.g. CALCulate<n>:TRENd:
FREQuency:Y on page 285

CALCulate<n>:TRENd:<GroupName> Y, X, see e.g. CALCulate<n>:TRENd:
FREQuency on page 282
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Parameter Group X

Defines the group of parameters from which one can be selected to display the trend
on the x-axis. For a description of the parameters see Chapter 3.1, "Pulse parame-
ters", on page 19.

X-Axis
Defines the parameter for which the trend is displayed on the y-axis. The available
parameters depend on the selected Parameter Group X.

Remote command:

CALCulate<n>:TRENd:<GroupName>:X, see e.g. CALCulate<n>:TRENd:
FREQuency:X on page 284

CALCulate<n>:TRENd:<GroupName> Y, X, see e.g. CALCulate<n>:TRENd:
FREQuency on page 282

Display Style
Determines the trace style for the "parameter trend".

"Dots" Each result is displayed as a dot in the diagram.

"Lines"

"Both" Both the dots for individual results and the connecting lines are dis-
played in the diagram.

"Auto" The optimal display style is determined automatically depending on

the parameter type on the x-axis.

For chronological (time-based) parameters (pulse number or pulse
timestamp), lines are displayed.

For all other parameters, dots are displayed.

Remote command:
CALCulate<n>:TRENd:DSTYle on page 278

Display Limit Lines

Hides or shows the limit lines in the selected Parameter Trend or Parameter Distribu-
tion result display. You can drag these lines to a new position in the window. The new
position is maintained, the limit check is repeated, and the results of the limit check in
any active table displays are adapted.
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Note that this function only has an effect on the visibility of the lines in the graphical
displays, it does not affect the limit check in general or the display of the limit check
results in the table displays.

Remote command:
CALCulate<n>:DISTribution:LLINes[:STATe] on page 263
CALCulate<n>:TRENd:LLINes[:STATe] on page 285

6.1.6 Table configuration

Access: "Overview" > "Result Configuration" > "Table Config"
Or: [MEAS CONFIG] > "Result Config" > "Table Config" tab

During each measurement, a large number of statistical and characteristic values are
determined. The "Pulse Statistics" and "Pulse Results" result displays provide an over-
view of the parameters selected here.

Note that the "Result Configuration" dialog box is window-specific; table configuration
settings are only available if a table display is selected. However, the table configura-
tion applies to all tables, regardless of which table is selected.

Result Configuration L ) X
Result Range Markers | Markers Settings Marker Search | Parameter Table Config Units  Scale
Timing Timestamp ms -~  On Off Off Time us + On Off
Amplitude Settling Time us ~ On Off Duty Ratio 1 On Off

Freq Rise Time ns ~ On Off Duty Cyde % On Off

Phase Fall Time ns On Off Pulse Rep. Interval us On Off

Envelope Model pyjse width us On Off Pulse Rep. Frequency kHz On Off

Stability
Time Sidelobe
Table Export

Limits

Spedifics for 2: Pulse Results

Select the parameters to be included in the tables, and the required unit scaling, if
available. For a description of the individual parameters see Chapter 3.1, "Pulse
parameters", on page 19.

Table export configuration is described in "Table Export Configuration" on page 165.
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Remote command:

CALCulate<n>:TABLe:<GroupName>:<ParamName>, see Chapter 9.14.8, "Config-
uring the statistics and parameter tables", on page 301

o Limit settings for table diSplays. ..o 146

Limit settings for table displays

Access: "Overview" > "Result Configuration" > "Table Config" > "Limits"

Measurement results can be checked against defined limits and the results of the limit
check can then be indicated in the Result Table.

For details on limits see "Pulse Results" on page 46.

Result Configuration

Result Range Markers Markers Settings = Marker Search = Parameter Table Config Units ¢ 4
. Selected Parameter

Timing
Parameter Group Timing

Amplitude
Parameter Timestamp

Freq
Limit Settings (per parameter)

Phase e .
Limit On/Off

Envelope Model Lower Limit

Table Export Upper Limit

Limits Turn off all limits in group
Turn off limits in all parameter groups

Turn off limits

Specifics for 5: Result Range Spectrum <

The settings are window-specific and only available for result tables.

Optionally, limit lines can be displayed in the Parameter Distribution and Parameter
Trend diagrams. You can drag these lines to a new position in the window. The new
position is maintained, the limit check is repeated, and the results of the limit check in
any active table displays are adapted.

T =0 g T=Y =Y ] o U o R 147
= 1= 4= =Y PP 147
Activating a limit check for @ parameter.........ccccccoivieiciiiiiiiee e 147
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Defining lower and upper limits for a parameter............cccovoiiiiiiiiiiii e 147
Deactivating a limit check for an entire parameter group.........ccccccceeeeeeeeeiieiccciieeeen. 147
Deactivating all limit checks for all parameter groups..........ccoooiiieeiiiiiiieee s 147

Parameter Group
Defines the group of parameters from which one can be selected to define limits. For a
description of the parameters see Chapter 3.1, "Pulse parameters"”, on page 19.

Parameter
Defines the parameter for which the limits are to be defined. The available parameters
depend on the selected Parameter Group.

Activating a limit check for a parameter
To activate a limit check for the selected parameter, set "Limit On/Off" to "ON".

Note: If a limit is defined for a parameter that is displayed in a Parameter Trend dia-
gram, the "Auto Scale Once" on page 148 function is not available for the axis this
parameter is displayed on (see also "Automatic Grid Scaling" on page 148).

Remote command:
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATe
on page 323

Defining lower and upper limits for a parameter
The "Lower Limit" and "Upper Limit" define the valid value range for the limit check for
the selected parameter.

Remote command:
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit on page 325

Deactivating a limit check for an entire parameter group

To deactivate all limits for an entire parameter group at once, select "Turn off all limits
in group". This function is identical to setting "Limit On/Off" to "OFF" for each parame-
ter in the group.

Remote command:
CALCulate<n>:TABLe:<ParameterGroup>:ALL:LIMit:STATe on page 325

Deactivating all limit checks for all parameter groups
To deactivate all limits for all parameter groups at once, select "Turn off limits". This
function is identical to setting "Limit On/Off" to "OFF" for each parameter in each group.

Remote command:
CALCulate<n>:TABLe:ALL:LIMit:STATe on page 325

Y-Scaling

Access: "Overview" > "Result Configuration" > "Y Scaling"
Or: [MEAS CONFIG] > "Result Config" > "Y Scaling" tab

The scaling for the vertical axis is highly configurable, using either absolute or relative
values.
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Result Configuration

Result Range | Markers Markers Settings Marker Search Parameter Table Config | Units Scale
Scaling for Y-Axis

Automatic grid scaling On

Auto Scale Once

Scaling according to min and max values:

Max 360.0 ©
Min -360.0 °

Scaling according to reference and per div:

Per Division

Ref Position

Ref Value

Spedifics for 6: Pulse Phase

Automatic Grid SCaliNG.......cccoiiiiiiieieeee e e —————— 148
AULO SCAIE ONCE.... ettt e e e e e e e e e e e e e e e e e e e e e 148
Absolute Scaling (Min/Max ValUEs).......cccooiiiiiiiiiiiiieeeiee e 149
Relative Scaling (Reference/ per DiVISION).........eeeiiiiiiiiiiiiiiiiee et 149
L P DIVISION. ..ttt ettt et en e 149
L RET POSIION. ...ttt et e et e e e e e 149
L REF VAIUE. ...ttt 149

Automatic Grid Scaling
The y-axis is scaled automatically according to the current measurement settings and
results (continuously).

Note: If a limit is defined for a parameter that is displayed in a Parameter Trend dia-
gram (see "Activating a limit check for a parameter" on page 147), autoscaling is not
available for the axis this parameter is displayed on.

Note: Tip: To update the scaling automatically once when this setting for continuous

scaling is off, use the "Auto Scale Once" on page 148 button or the softkey in the
[AUTO SET] menu.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<n>] :TRACe<t>:Y[:SCALe] :AUTO
on page 328

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>] [ :SUBWindow<n>] :TRACe<t>:Y[:SCALe] :AUTO
on page 328
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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 329
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :MINimum on page 329

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>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :PDIVision
on page 329

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>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RPOSition
on page 330

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 330

6.1.8 Units

Access: "Overview" > "Result Configuration" > "Units"
Or: [MEAS CONFIG] > "Result Config" > "Units" tab

The unit for phase display is configurable.

User Manual 1173.9392.02 — 42 149



R&S®FSW-K6/6S Analysis

Display configuration

Result Configuration

Result Range Markers Markers Settings Marker Search Parameter | Table Config Units Scale

Phase

Units deg rad

Norr"alization _

Frequency

Scaling

[ AT TSI L 1 O 150
Phase NOImMaliZatioN... ... ettt e et e e e e e e e eeaaas 150
FrequenCy SCaliNg.....cco i 150
Phase Unit

Defines the unit in which phases are displayed (degree or rad).

Remote command:
UNIT:ANGLe on page 331

Phase Normalization
Normalizes "pulse phase" traces to a specific phase value. For details see "Normaliza-
tion of pulse phase traces" on page 76.

This function is only available for "Pulse Phase" and "Pulse Phase (Wrapped)" result
displays.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:NORMalize:PHASe on page 343

Frequency Scaling

Switches between relative (default) and absolute frequency values. This setting applies
to "Pulse Frequency", Result Range Spectrum, "Parameter Distribution" and "Parame-
ter Trend" result displays.

Remote command:
CALCulate<n>:UNIT:FREQuency on page 328

Display configuration

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

The captured signal can be displayed using various evaluations. All evaluations availa-
ble for the Pulse application are displayed in the evaluation bar in SmartGrid mode.

Up to six evaluation methods can be displayed simultaneously in separate windows.
The Pulse evaluation methods are described in Chapter 3, "Measurements and result
displays", on page 19.
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@ For details on working with the SmartGrid see the FSW Getting Started manual.

6.3 Markers

Access: "Overview" > "Result Configuration" > "Markers"
Or: [MKR]

Markers help you analyze your measurement results by determining particular values
in the diagram. Thus you can extract numeric values from a graphical display.

e Individual marker SEtINGS.......uuuuieiieie e 151
o General marker SEtHNGS......ovviiiiiiiieccrrr e ———— 154
o Marker Search SEtlNgS......ocoviiiiiiiicrr e —————— 156
e Marker positioning fuNCHONS...........eei e 157

6.3.1 Individual marker settings

Access: "Overview" > "Result Configuration" > "Markers"
Or: [MKR] > "Marker Config"
Up to 17 markers or delta markers can be activated for each window simultaneously.

s @& x|

Traces Trace / Data Export

Detector Statistics

Mode Auto Type Hold Evaluation Selected Pulse

<

Trace 1 || Clear Write Auto Peak . All Pulses

Sweep Count:

Max. Trace Points:

Auto Peak 100000

Normalization

<

Trace 2 Blank Auto Peak

<

Trace3 Blank Auto Peak

Trace 4 Blank

<

Trace 5 Blank Auto Peak

off

<

Trace 6 Blank Auto Peak

Quick Config

Set Trace Mode Set Trace Mode

Preset All Traces Max | Avg | Min Max | ClrWrite | Min

Specifics for 4: Pulse Frequency
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Delta Marker 1 / Marker 2 / Marker 3/ ... Marker 16 / Norm / Delta...............ccvvuuene.... 152
ST (=1 (= To I 1Y/ =T =T R 152
1Y =T T S = (YR 152
DG V= 111 1 152
=T =T 1Y o= YRR 153
RETEIENCE MAIKET ... ...ceiieieieeeeeee e e et e e e e et e e e e e e esae e e e e eeeanas 153
LinKing t0 ANOThEr MarKer........uuu i e e e e e e e e e e e e e e eeeeeees 153
Assigning the Marker t0 @ TracCe.....cccouiiuiiii i 154
ST (=T Y F= T = R 154
F Y= T3 T £ 154

Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 / Norm / Delta

"Marker X" activates the corresponding marker and opens an edit dialog box to enter
the marker position ("X-value"). Pressing the softkey again deactivates the selected
marker.

Marker 1 is always the default reference marker for relative measurements. If activa-
ted, markers 2 to 16 are delta markers that refer to marker 1. These markers can be
converted into markers with absolute value display using the "Marker Type" function.

Note: If normal marker 1 is the active marker, pressing "Mkr Type" switches on an
additional delta marker 1.

Remote command:

CALCulate<n>:MARKer<m>[:STATe] on page 347
CALCulate<n>:MARKer<m>:X on page 348
CALCulate<n>:MARKer<m>:Y? on page 442
CALCulate<n>:DELTamarker<m>[:STATe] on page 350
CALCulate<n>:DELTamarker<m>:X on page 351
CALCulate<n>:DELTamarker<m>:X:RELative? on page 441
CALCulate<n>:DELTamarker<m>:Y? on page 441

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 347
CALCulate<n>:DELTamarker<m>[:STATe] on page 350

X-value
Defines the position of the marker on the x-axis.

Note: Setting markers in "Parameter Trend" Displays. In "Parameter Trend" displays,
especially when the x-axis unit is not pulse number, positioning a marker by defining its
x-axis value can be very difficult or unambiguous. Thus, markers can be positioned by
defining the corresponding pulse number in the "Marker" edit field for all parameter
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trend displays, regardless of the displayed x-axis parameter. The "Marker" edit field is
displayed when you select one of the "Marker" softkeys.

Remote command:
CALCulate<n>:DELTamarker<m>:X on page 351
CALCulate<n>:MARKer<m>:X on page 348

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 347
CALCulate<n>:DELTamarker<m>[:STATe] on page 350

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, a different reference marker is automatically
selected; the delta marker remains active.

Remote command:
CALCulate<n>:DELTamarker<m>:MREFerence on page 349

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).

For linked delta markers, the x-value of the delta marker is 0 Hz by default. To create a
delta marker in a fixed distance to another marker, define the distance as the x-value
for the linked delta marker.

Remote command:

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> on page 346
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> on page 349
CALCulate<n>:DELTamarker<m>:LINK on page 348
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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 347

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

Select Marker

Selected Selected Selected

Marker 1 Delta 6 Delta 12

Delta 1 Delta 7 Delta 13

Delta 2 Delta 8 Delta 14

Delta 3 Delta 9 Delta 15

Delta 4 Delta 10 Delta 16

Delta 5 Delta 11

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 347
CALCulate<n>:DELTamarker<m>[:STATe] on page 350

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 346

6.3.2 General marker settings

Access: "Overview" > "Result Configuration" > "Marker Settings"

Or: [MKR] > "Marker Config" > "Marker Settings" tab
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Result Configuration
Result Range Markers Markers Settings Mar
Marker Table
Auto
Marker Info
On
Linked Markers
Link Across Windows On Off
Link Trend M1 to Selected Pulse On Off
Marker Table Display
Defines how the marker information is displayed.
"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" No separate marker table is displayed.

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

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

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 353

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

D2[1] -22.18 dB
-28.980 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo[:STATe] on page 352
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Linked Markers Across Windows

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.

In particular, markers in all pulse measurement displays (such as "Pulse Magnitude",
"Pulse Phase" etc.) are linked, if enabled. Similarly, markers in all "Parameter Trend"
displays can be linked.

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 351

Link Trend M1 to Selected Pulse

If enabled, marker M1 in "Parameter Trend" displays is linked to the pulse selection.
Thus, if you move the marker M1 to a different pulse, the Pulse selection is set to the
same pulse, and vice versa.

Note that this function is only available if Linked Markers Across Windows is also
enabled.

Remote command:
CALCulate<n>:MARKer<m>:LINK:TRENd on page 352

6.3.3 Marker search settings

Access: [MKR TO] > "Search Config"

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.

Result Range Markers Markers Settings Marker Search

Peak Search

Next Peak Mode Left Absolute Right

Exclude LO

R S0 6.0 dBm

Auto Max Peak

Auto Min Peak

Search Mode for NeXt PeaK.........uuueiiiiiiiiiiie i e e s e e e 156
P EAK EXCUISION. ...ttt e e e e st e e et e e e e e e s eae s e saaeeeaananes 157

Search Mode for Next Peak
Selects the search mode for the next peak search.
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Markers
"Left" Determines the next maximum/minimum to the left of the current
peak.
"Absolute" Determines the next maximum/minimum to either side of the current
peak.
"Right" Determines the next maximum/minimum to the right of the current
peak.

Remote command:
Chapter 9.17.3, "Positioning the marker", on page 353

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 352

Marker 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.

T (= To Y F= T 1= USSR 157
PEAK SEBAICN.....e et e 158
SEAINCN NEXE PBAK.....ceveeeei ittt e e e e et e e e e ee e e e e e e enaanns 158
STSY= el TN \Y/ T T 10T g 158
SearCh NEeXt IMINIMUM ... oo e e e e e e e e e e s e et e e e e e s eab e e e s eeeaanaees 158

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

Select Marker @ X

Selected Selected Selected

Marker 1 Delta 6 Delta 12

Delta 1 Delta 7 Delta 13

Delta 2 Delta 8 Delta 14

Delta 3 Delta 9 Delta 15

Delta 4 Delta 10 Delta 16

Delta 5 Delta 11
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Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 347
CALCulate<n>:DELTamarker<m>[:STATe] on page 350

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 354
CALCulate<n>:DELTamarker<m>:MAXimum|[: PEAK] on page 356

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

Remote command:

6.4

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
:DELTamarker<m>:MAXimum:RIGHt on page 356
CALCulate<n>:

CALCulate<n>

MARKer<m>:MAXimum:NEXT on page 354
MARKer<m>:MAXimum:RIGHt on page 354
MARKer<m>:MAXimum:LEFT on page 353
DELTamarker<m>:MAXimum:NEXT on page 356

DELTamarker<m>:MAXimum:LEFT on page 356

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

Remote command:

CALCulate<n>:
CALCulate<n>:

MARKer<m>:MINimum|[ : PEAK] on page 355
DELTamarker<m>:MINimum|[: PEAK] on page 357

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>:
CALCulate<n>:
:MARKer<m>:MINimum:RIGHt on page 355

:DELTamarker<m>:MINimum:NEXT on page 357
CALCulate<n>:
CALCulate<n>:

CALCulate<n>
CALCulate<n>

MARKer<m>:MINimum:NEXT on page 355
MARKer<m>:MINimum:LEFT on page 354

DELTamarker<m>:MINimum:LEFT on page 357
DELTamarker<m>:MINimum:RIGHt on page 357

Trace configuration

Access: [Trace] > "Trace Config"
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Traces in graphical result displays based on the defined result range (see Chap-
ter 6.1.2, "Result range", on page 135) can be configured, for example to perform stat-
istical evaluations over a defined number of measurements, pulses, or samples.

For details on trace evaluation see Chapter 4.7, "Trace evaluation", on page 72.

O Trace data can also be exported to an ASCII file for further analysis. For details see
= Chapter 6.5, "Trace / data export configuration", on page 163.

You can configure up to 6 individual traces for the following result displays (see Chap-
ter 6.1.2, "Result range", on page 135):

® "Pulse Frequency" on page 43

® '"Pulse Magnitude" on page 44

® "Pulse Phase" on page 45

® "Pulse Phase (Wrapped)" on page 45

® "Correlated Magnitude Capture(*)" on page 49
® "Correlated Pulse Magnitude(*)" on page 50

® "Pulse Frequency Error(*)" on page 51

® "Pulse Phase Error(*)" on page 51

s @ x|

Traces Trace / Data Export

Detector Statistics

Mode Auto Type Hold Evaluation Selected Pulse

Trace 1 | Clear Write Auto Peak . All Pulses

Sweep Count:

<

Trace 2 Blank Auto Peak

<

Trace 3 Blank Auto Peak

Max. Trace Points:

Trace 4 Blank Auto Peak 100000

<

Normalization

<

Trace 5 Blank Auto Peak

off

<

Trace 6 Blank Auto Peak

Quick Config

Set Trace Mode Set Trace Mode

Preset All Traces Max | Avg | Min Max | ClrWwrite | Min

Specifics for 4: Pulse Frequency
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2= 18 = 4o ) o U URURRRP 161
Statistical Evaluation...........ceeeie s 161
L Selected PUISE VS All PUISES.........coooveeeeeeeeeeeeeeeeeeeee e, 161
L SWEEP/AVEragE COUNL.........cveveveveeeeeeeeereeeeeeeeeteeseseeeseeeesessasaseesesesesseseseanaes 161
L Maximum number of trace POINES...........ceeviucueeerreeeeeeeeeeeeseeee s 162
NOIMALIZATION. ...ttt e e e e e e e s e e e e e e aaaeas 162
Predefined Trace Settings - QUICK CONFig....ccuiiiiiiiiiiiiie e 162
Trace 1/ Trace 2/ Trace 3/ Trace 4 (SOftKEYS)....ccuviriiiiiiiiiiiie e 163

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.

For the Magnitude Capture result display, only one trace is available, which cannot be
configured.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>[:STATe] on page 344
Selected via numeric suffix of TRACe<t> commands

Trace Mode
Defines the update mode for subsequent traces.

"Clear/ Write"  Overwrite mode (default): the trace is overwritten by each measure-
ment.
All available detectors can be selected.

"Max Hold" The maximum value is determined over several measurements and
displayed. The FSW saves the measurement result in the trace mem-
ory only if the new value is greater than the previous one.

"Min Hold" The minimum value is determined from several measurements and
displayed. The FSW saves the measurement result in the trace mem-
ory only if the new value is lower than the previous one.

"Average" The average is formed over several measurements.
The Sweep/Average Count determines the number of averaging pro-
cedures.
(See also Chapter 4.7.1, "Trace statistics", on page 73.)

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

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

"Blank" Removes the selected trace from the display.

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:MODE on page 341
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Detector

Defines the trace detector to be used for trace analysis.

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

"Type" Defines the selected detector type.

Remote command:
[SENSe: ] [WINDow<n>:]DETector<t>[:FUNCtion] on page 344
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] :AUTO on page 345

Hold
If activated, traces in "Min Hold", "Max Hold" and "Average" mode are not reset after
specific parameter changes have been made.

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

The default setting is off.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:MODE:HCONtinuous
on page 342

Evaluation

Defines which signal component (1/Q) is evaluated in which trace for the Pulse | and Q
result display. This setting is not available for any other result displays. By default, the |
component is displayed by trace 1, while the Q component is displayed by trace 4.

Remote command:
CALCulate<n>:TRACe<t>[:VALue] on page 443

Statistical Evaluation

If the trace modes "Average", "Max Hold" or "Min Hold" are set, you can define how
many pulses, measurements and measurement samples are included in the statistical
evaluation.

For details see Chapter 4.7.1, "Trace statistics", on page 73.

Selected Pulse vs All Pulses «— Statistical Evaluation
Defines which pulses are included in the statistical evaluation.

"Selected Only the selected pulse from each measurement is included in the
pulse" statistical evaluation.
"All Pulses" All measured pulses from each measurement are included in the stat-

istical evaluation.

Remote command:
[SENSe:]STATistic<n>:TYPE on page 345

Sweep/Average Count «— Statistical Evaluation
Defines the number of measurements to be performed in the single sweep mode.
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Maximum number of trace points «— Statistical Evaluation

If the number of samples within the result range (see Chapter 6.1.2, "Result range”,
on page 135) is larger than this value, the trace data is reduced to the defined maxi-
mum number of trace points using the selected detector.

Restricting this value can improve performance during statistical evaluation of large
result range lengths.

Remote command:
[SENSe: ] SWEep:POINts on page 345

Normalization
Enables or disables normalization of the trace in reference to the measured pulse or a
reference pulse. For details see Chapter 4.7.2, "Normalizing traces", on page 73.

"Off" Traces are not normalized
"Measured The value in the measurement point (that is: the value in the "Pulse
Pulse" Results" table) for each pulse in phase, amplitude or frequency is

subtracted from the respective trace to normalize each trace to 0.
An additional phase offset may be defined, see "Phase Normaliza-
tion" on page 150.

"Reference The value in the measurement point (that is: the value in the "Pulse
Pulse" Results" table) for the Reference Pulse is subtracted from the respec-
tive trace to normalize the traces.
The reference pulse is defined in the "Measurement Point" settings,
see "Reference for Pulse-Pulse Measurements" on page 128.
An additional phase offset may be defined, see "Phase Normaliza-
tion" on page 150.

Remote command:
DISPlay[:WINDow<n>] : TRACe<t>:NORMalize :MODE on page 342

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

Function Trace Settings
Preset All Traces Trace 1: Clear Write
Blank
Set Trace Mode Trace 1: Max Hold
Max | Avg | Min Trace 2: Average
Trace 3: Min Hold
Blank
Set Trace Mode Trace 1: Max Hold
Manx | ClrWrite | Min Trace 2: Clear Write
Trace 3: Min Hold
Blank
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Trace 1/ Trace 2/ Trace 3/ Trace 4 (Softkeys)
Displays the "Traces" settings and focuses the "Mode" list for the selected trace.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>[:STATe] on page 344

6.5 Trace / data export configuration

i) Access: "Save" > "Export" > "Export Configuration"
Or: [TRACE] > "Trace Config" > "Trace / Data Export"

The FSW provides various evaluation methods for the results of the performed mea-
surements. However, if you want to evaluate the data with other, external applications,
you can export the measurement data to an ASCII file.

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all FSW applications are not described here.

See the FSW base unit user manual for a description of the standard functions.

Traces

Traces Trace / Data Export Copy Trace
Export

. Export all Traces and all Table Results

Include Instrument & Measurement Settings

Trace to Export 1
Decimal Separator Paoint Comma

Export Trace to ASCII File

Export all Traces and all Table RESUILS..........oooviiiiiiiiiicccccccce e, 163
Include Instrument & Measurement SettingS..........uuvviiiiiiiiiiiiie e, 164
I = o= (o = o ] P S 164
D= Yo g B IS T=T o= = | (o ) R 164
EXPOrt Trace t0 ASCII File....uuiiiiiiiieiee ettt e e e e e e e 164

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).
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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 437

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 437

Trace to Export
Defines an individual trace to be exported to a file.

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/import
files. Evaluation programs require different separators in different languages.
Remote command:

FORMat :DEXPort:DSEParator on page 437

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.

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 limit reached" 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 FSW base unit user manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 365

6.6 Export functions

=) Access: "Save" > "Export"
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The standard data management functions (e.g. saving or loading instrument settings)
that are available for all FSW applications are not described here.

See the FSW User Manual for a description of the standard functions.

Export table t0 ASCI File.....ccueeiiieeieeeee et e e 165
Table EXport Configuration..........ceceecee i e e e 165
L COlUMNS 0 EXPOM.....ve ettt e e e e neeeenn s 166
L EXPOIt LIMIES. ..ttt e e e e e e ee e e eeeenae e 166
L DECIMal SEPAIALOL........ceeeeeeeceeeeeeee et ettt 166
L EXpOrt table t0 ASCI File........oueieee oo, 166
F N o110 (UL (=T T g L= = 0] oSSR 167
EXPOrt Trace t0 ASCII File....uuiuiiiiiiiee ettt e e e e 167
Trace Export Configuration.............oooiiiiiiiiiiiiiccere e 167
T I o o]y O PP PPRTURP 167
L EXPOIt RANGE......cvvvieeeeeeeeeeeeeeeeeetete et ee e ettt es s s e s s anananaeen 168
o TN T oYL= PO 168

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.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 453.

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 6.5, "Trace / data export configuration”, on page 163.)

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 limit reached" 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 FSW base unit user manual.

Remote command:
MMEMory: STORe<n>:TABLe on page 438

Table Export Configuration
Access: "Overview" > "Result Config" > "Table Config" tab > "Table Export" tab

Or: "Save/Recall" > "Export"

The settings are window-specific and only available for result tables.
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Table Config

Timing Columns to Export Visible All

Amplitude Export Limits off On

Freq Decimal Separator Point Comma

Phase Abs Time Stamp off On

Envelope Model Export Table to ASCII File

Table Export

Limits

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.

Remote command:
MMEMory : STORe<n>:TABLe on page 438

Export Limits < Table Export Configuration
If activated, any limits defined for the table will be included in the export file.

Remote command:
MMEMory : STORe<n>:TABLe:LIMit on page 439

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

Remote command:
FORMat : DEXPort:DSEParator on page 437

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.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 453.

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 6.5, "Trace / data export configuration”, on page 163.)

Note: Secure user mode.
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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 limit reached" 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 FSW base unit user manual.

Remote command:
MMEMory : STORe<n>:TABLe on page 438

Absolute Time Stamp
If the function is enabled, it prints the absolute time stamp for the pulse in the first pos-
tition before the rest of the ASCII table export.

In addition to the current capture part, absolute time stamp also works for the cumula-
tive part of the table.

Remote command:
FORMat : DEXPort:TSTamp on page 438

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.

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 limit reached" 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 FSW base unit user manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 365

Trace Export Configuration
Opens the "Traces" dialog box to configure the trace and data export settings. See
Chapter 6.5, "Trace / data export configuration", on page 163.

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.

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

Note: Storing large amounts of I/Q data (several Gigabytes) can exceed the available
(internal) storage space on the FSW. In this case, it can be necessary to use an exter-
nal storage medium.

User Manual 1173.9392.02 — 42 167



R&S®FSW-K6/6S Analysis

Analysis in MSRA/MSRT mode

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 limit reached" 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 FSW base unit user manual.

Remote command:
MMEMory: STORe<n>:1Q:STATe on page 440
MMEMory : STORe<n>:IQ:COMMent on page 440

Export Range < 1/Q Export
Defines the range of the I/Q data to store.

"Entire Cap- The entire capture buffer is exported.
ture"

"Result Range" The result range only (that is, the currently selected pulse; see Chap-
ter 6.1.1, "Pulse selection", on page 134) is exported.

Remote command:
MMEMory : STORe<n>:IQ:RANGe on page 440

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

Remote command:
not supported

6.7 Analysis in MSRA/MSRT mode

The data that was captured by the MSRA/MSRT primary can be analyzed in the Pulse
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.
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Analysis Line [ 4 X

Show Line On Off

[ Y= (o] o 169
5] Lo 1T IR = TR 169
Position

Defines the position of the analysis line in the time domain. The position must lie within
the measurement time of the multistandard measurement.

Remote command:
CALCulate<n>:MSRA:ALINe[:VALue] on page 358
CALCulate<n>:RTMS:ALINe[:VALue] on page 361

Show Line

Hides or displays the analysis line in the time-based windows. By default, the line is
displayed.

Note: The window title bar always shows whether the currently defined line position
lies within the analysis interval of the active secondary application, even if the analysis
line display is disabled.

Remote command:
CALCulate<n>:MSRA:ALINe:SHOW on page 358
CALCulate<n>:RTMS:ALTINe: SHOW on page 360

User Manual 1173.9392.02 — 42 169



R&S®FSW-K6/6S

Export functions

!
=]

0,

Export functions

Access: "Save" > "Export"

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all FSW applications are not described here.

See the FSW User Manual for a description of the standard functions.

Export table t0 ASCI File..... ... et 170
Table EXport Configuration...........o e 170
L COIUMNS 10 EXPOMt......eeeeeeeeeeeeeee ettt ee et ee e 171
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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.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 453.

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 6.5, "Trace / data export configuration", on page 163.)

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 limit reached" 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 FSW base unit user manual.

Remote command:
MMEMory : STORe<n>:TABLe on page 438

Table Export Configuration
Access: "Overview" > "Result Config" > "Table Config" tab > "Table Export" tab

Or: "Save/Recall" > "Export"
The settings are window-specific and only available for result tables.
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Table Config

Timing Columns to Export Visible All

Amplitude Export Limits off On

Freq Decimal Separator Point Comma

Phase Abs Time Stamp off On

Envelope Model Export Table to ASCII File

Table Export

Limits

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.

Remote command:
MMEMory : STORe<n>:TABLe on page 438

Export Limits < Table Export Configuration
If activated, any limits defined for the table will be included in the export file.

Remote command:
MMEMory : STORe<n>:TABLe:LIMit on page 439

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

Remote command:
FORMat : DEXPort:DSEParator on page 437

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.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 453.

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 6.5, "Trace / data export configuration”, on page 163.)

Note: Secure user mode.
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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 limit reached" 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 FSW base unit user manual.

Remote command:
MMEMory : STORe<n>:TABLe on page 438

Absolute Time Stamp
If the function is enabled, it prints the absolute time stamp for the pulse in the first pos-
tition before the rest of the ASCII table export.

In addition to the current capture part, absolute time stamp also works for the cumula-
tive part of the table.

Remote command:
FORMat : DEXPort:TSTamp on page 438

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.

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 limit reached" 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 FSW base unit user manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 365

Trace Export Configuration
Opens the "Traces" dialog box to configure the trace and data export settings. See
Chapter 6.5, "Trace / data export configuration", on page 163.

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.

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

Note: Storing large amounts of I/Q data (several Gigabytes) can exceed the available
(internal) storage space on the FSW. In this case, it can be necessary to use an exter-
nal storage medium.
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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 limit reached" 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 FSW base unit user manual.

Remote command:

MMEMory: STORe<n>:1Q:STATe on page 440

MMEMory : STORe<n>:IQ:COMMent on page 440

Export Range < 1/Q Export
Defines the range of the I/Q data to store.

"Entire Cap- The entire capture buffer is exported.
ture"

"Result Range" The result range only (that is, the currently selected pulse; see Chap-
ter 6.1.1, "Pulse selection", on page 134) is exported.

Remote command:
MMEMory : STORe<n>:IQ:RANGe on page 440

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

Remote command:
not supported
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8 How to perform measurements in the pulse
application

The following step-by-step instructions demonstrate how to perform a Pulse measure-
ment with the FSW-K6 option.

How to perform a standard pulse measurement..............cccoeeeririiirierieiei, 174
How to configure a limit check for a pulse measurement............ccccccccceeeeiieeennnnnn. 175
How to perform time sidelobe analysSis.........c..eeiiiiiiiiiiiiiieee e 176
How to export table data.........cccooooor e 181

8.1 How to perform a standard pulse measurement

To perform a standard pulse measurement

1.

2
3.
4

10.
11.

Press [MODE] on the front panel and select the "Pulse" application.
Select "Overview" to display the "Overview" for a Pulse measurement.
Select "Signal Description" and configure the expected pulse characteristics.

Select "Input/Frontend" to define the input signal's center frequency, amplitude and
other basic settings.

Optionally, select "Trigger" and define a trigger for data acquisition, for example an
external trigger to start capturing data only when a useful signal is transmitted.

Select "Data Acquisition" and define the bandwidth parameters for the input signal:
(In MSRA/MSRT mode, define the application data instead, see Chapter 4.8,
"Pulse measurements in MSRA/MSRT mode", on page 77).

e "Measurement Bandwidth"; the amount of signal bandwidth to capture
e "Measurement Time": how long the input signal is captured

Select "Pulse Detection" and define the criteria to detect the individual pulses
within the input signal.

Select "Measurement" and define the general measurement settings concerning:

e The measurement levels
e The measurement point
e The measurement range

Select "Display" and select the evaluation methods that are of interest to you.
Arrange them on the display to suit your preferences.

Exit the SmartGrid mode and select "Overview" to display the "Overview" again.

Select "Result Config" in the "Overview" to configure which data is displayed in the
individual result displays, and other settings for specific evaluation methods. These
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8.2

How to configure a limit check for a pulse measurement

settings are window-specific, so select the window before you configure the set-
tings.

e Define the "Result Range", which determines the extent of measured data dis-
played in "pulse magnitude", frequency and phase vs time traces.

e Configure specific settings for the selected evaluation methods.

e Configure a limit check (see "To configure a limit check for a pulse measure-
ment" on page 175).

e Configure markers and delta markers to determine deviations and offsets within
the results, e.g. when comparing errors or peaks.
Adapt the diagram scaling to the displayed data.
Optionally, configure the trace to display the average over a series of sweeps.
If necessary, increase the "Sweep/Average Count" in the "Sweep Config" dia-
log box.

12. Stop the continuous sweep and start a new sweep with the new configuration (e.g.
using [RUN SINGLE]).

13. Press "Selected Pulse" and select a specific pulse to be evaluated.

The result displays are updated to show the results for the selected pulse.

How to configure a limit check for a pulse measure-
ment

To configure a limit check for a pulse measurement

Measurement results can be checked against defined limits and the results of the limit
check can then be indicated in the Result Table. This procedure assumes a standard
pulse measurement has been defined (as described in "To perform a standard pulse
measurement" on page 174) and a Result Table display is active.

1. Select "Result Config" in the "Overview".

2. If necessary, select the Result Table from the "Specifics for" list of windows.
3. Switch to the "Table Config" tab, then select the "Limits" tab.
4

Select the parameter for which you want to perform a limit check.
For details on available parameters and parameter groups, see Chapter 3.1, "Pulse
parameters", on page 19.

5. Toggle the "Limit On/Off" setting to "On".
6. Define the lower or upper limit value, or both.
7. Repeat step 4 to step 6 for each parameter you want to perform a limit check on.

The measured values and all newly measured values for the specified parameter
are compared to the defined limit values.
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8.3

8.3.1

How to perform time sidelobe analysis

If the measured value remains above the lower limit and below the upper limit, it is
displayed in green in the Result Table.

If the measured value exceeds either limit value, it is displayed in red in the Result
Table.

Changing the limit values graphically
Limit lines can also be displayed in "Parameter Trend" or "Parameter Distribution"
result displays ("Result Config" > "Parameter" tab > "Display Limit Lines").

You can drag these limit lines to a new position in the window. The new position is
maintained, the limit check is repeated, and the results of the limit check in any active
table displays are adapted.

To deactivate a limit check

1. Select "Result Config" in the "Overview".

2. If necessary, select the Result Table from the "Specifics for" list of windows.
3. Switch to the "Table Config" tab, then select the "Limits" tab.
4

e To deactivate the limit check for a single parameter, select the parameter and
toggle the "Limit On/Off" setting to "Off".

e To deactivate the limit check for an entire parameter group, select "Turn off all
limits in group".

e To deactivate the limit check for all parameters in all parameter groups, select
"Turn off limits".

How to perform time sidelobe analysis

The following step-by-step instructions demonstrate how to perform a time sidelobe
analysis with the FSW-K6 and FSW-K6S options.

e Creating a reference pulse waveform...........cccuii e 176
e Performing time sidelobe analysSis........ccouiiiiiiiiiiiccieee e 178

Creating a reference pulse waveform

To perform time sidelobe measurements, you must first provide a reference waveform
in the . ig-tar file format supported by the FSW. There are two general approaches
for creating a reference waveform with the . ig-tar format:

1. Capturing a reference pulse in the R&S FSW Pulse application, then exporting the
captured data to file using the standard FSWI/Q Export functionality.
Tips:
e Configuring the result range to contain only the samples to be used for a refer-
ence waveform (see Chapter 6.1.2, "Result range", on page 135). Then export-
ing the selected result range only (see "Export Range" on page 168).

User Manual 1173.9392.02 — 42 176



R&S®FSW-K6/6S

How to perform measurements in the pulse application

How to perform time sidelobe analysis

Use the optional "Digital Baseband" interface, if available, to capture an "ideal"
digital waveform.

For details on the interface, see the FSW 1/Q Analyzer and I/Q Input User Man-
ual.

2. Creating an . ig-tar file externally using a PC.

Tips:

The .ig-tar file format is described in Chapter C, "I/Q data file format (ig-
tar)", on page 457

Helper scripts for creating an . ig-tar file, e.g. using the MATLAB® comput-
ing environment, are provided here: http://www.rohde-schwarz.com/file/ig-tar-
tools.zip

A conversion tool for creating . ig-tar file from a different file format is provi-
ded here: http://www.rohde-schwarz.com/en/applications/converting-r-s-i-q-
data-files-application-note_56280-35531.html

The following sections provide step-by-step guides to using both of the approaches lis-
ted above.

Capturing and exporting reference 1/Q data

The following procedure captures the I/Q data to be used as a reference waveform
from the RF input connector of the FSW.

Press [PRESET].

1.
2.
3.

Press [MODE] on the front panel and select the "Pulse" application.

Configure the correct center frequency.

a)
b)

Press [FREQ].
Define the center frequency of the reference pulse signal and select [ENTER].

Configure the data acquisition to capture your reference pulse.

a)
b)
c)

d)

Press [BW].

Select "Bandwidth Config".

Select the "Filter Type": "Flat".

The "Flat" filter is recommended for modulated pulses, since the Gauss filter
would change the spectrum envelope of your signal.

Define the bandwidth required to measure the modulation of your reference
waveform.

Define the measurement time required to measure the reference waveform.
Set the measurement time large enough to ensure one complete pulse is avail-
able within the acquisition buffer.

Press [RUN SINGLE] to perform a single sweep measurement.

Select the reference pulse for the result range in the "Pulse Results" table.
Alternatively:

a)
b)

Press [MEAS CONFIG].
Select "Selected Pulse".
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c) Select a pulse number.
d) Press [ENTER].

7. Configure the data range to be exported by configuring the result range.

a) Select one of the pulse-based result displays, for example the "Pulse Fre-
quency".

b) From the main "Pulse" menu, select "Result Config".

c) Deactivate automatic range scaling ("Auto": "OFF").

d) Define the "Length" of the result range manually as required.

8. Export the result range data for the reference pulse to an ig-tar file:

a) Select the Bl "Save" icon in the toolbar.

b) From the menu, select "Export" > "I/Q Export".

c) In the file selection dialog box, select a storage location and enter a file name.
d) Select the "Export Range": "Result Range".

Export Range:

. Entire Capture 0 Result Range

e) Select "Save".

The captured data is stored to a file with the extension .iqg.tar.

To create a reference 1/Q file using MATLAB®

1. Download and unzip the . ig-tar tools archive provided on the Rohde & Schwarz
website: http://www.rohde-schwarz.com/file/ig-tar-tools.zip.

2. Copythe save iqg tar file.mfile to your MATLAB® working directory, or add
the location of this file to your MATLAB® path.

3. Store your reference 1/Q data in a file:
>> save iqg tar file( ig, ‘my ref pulse’, fs );

Where:

e igis the vector of complex-valued (I/Q) reference pulse samples.

e nmy ref pulse is the user-defined filename (the resulting file is named
my ref pulse.iq.tar).

e fsis the sample rate in Hertz of the reference pulse data.

8.3.2 Performing time sidelobe analysis

Once a reference waveform is available, you can perform time sidelobe analysis on the
measured 1/Q data.

To perform analysis using a linearly modeled reference pulse

1. Configure a standard pulse measurement as described in "To perform a standard
pulse measurement" on page 174.
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In the "Overview", select "Signal Description" and set the pulse modulation to "Ref-
erence 1Q".

Switch to the "Reference 1Q" tab and configure the reference pulse:

a) Select the model to be used to calculate the reference pulse; in this case,
select "Reference Type: Linear FM".

b) Define the "Pulse Width" and "Frequency Offset" from the center frequency.

c) Define the coefficients for the polynomial.

d) Close the "Signal Description" dialog box.

Define the range in which the time sidelobe results are evaluated:

a) Inthe "Overview", select "Measurement".

b) Switch to the "Time Sidelobe Range" tab.

c) Setthe "Range" mode to "Manual".

d) Select the "Alignment" and "Length" of the time sidelobe range.

e) Define the "Keep-Out Time" around the mainlobe which are not evaluated for
sidelobe analysis.

f) Close the "Measurement" dialog box.

Select "Display" and select the evaluation methods for sidelobe analysis:

e Correlated Magnitude Capture(*) for a general overview of the pulse compres-
sion effects

e Correlated Pulse Magnitude(*) for a detailed view of an individual pulse correla-
ted with the reference pulse

e Pulse Frequency Error(*) to determine the frequency deviation of the measured
pulse in relation to the reference pulse

e Pulse Phase Error(*) to determine the phase deviation of the measured pulse
in relation to the reference pulse

e Pulse Results to determine the characteristics for the correlated pulses.

Arrange them on the display to suit your preferences.

Exit the SmartGrid mode and select "Overview" to display the "Overview" again.
Select "Result Config" in the "Overview" to configure which parameters are dis-
played in the "Pulse Results" table.

a) From the "Specifics for" list, select the "Pulse Results" window .

b) Select the "Table Config" tab.

c) Select the vertical "Time Sidelobe" tab.

d) Activate the parameters you are interested in and, if necessary, select their
unit.

e) Close the "Result Config" dialog box.

Stop the continuous sweep and start a new sweep with the new configuration (e.g.
using [RUN SINGLE]).

Press "Selected Pulse" and select a specific pulse to be evaluated.

The result displays are updated to show the results for the selected pulse.
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To perform analysis using a stored reference pulse

This description assumes you have stored a reference pulse to a file in . 1g. tar for-
mat, for example after measuring and exporting a signal in the R&S FSW Pulse appli-
cation or the FSW VSA application.

1. Configure a standard pulse measurement as described in "To perform a standard
pulse measurement" on page 174.

2. Inthe "Overview", select "Signal Description" and set the pulse modulation to "Ref-
erence 1Q".

3. Switch to the "Reference 1Q" tab and configure the reference pulse:

a) Select the model to be used to calculate the reference pulse; for this example,
select "Reference Type: Custom IQ"

b) Select "Select file" and then enter the path and filename of the file that contains
the stored reference pulse.

c) If the file contains more data than required for the reference pulse:

e Select "Range Settings: Manual".
e Define at which point in time from the beginning of the file the useful data
starts ("Offset").
e Define which time span of data to use for the reference pulse ("Length").
d) Close the "Signal Description" dialog box.

4. Define the range in which the time sidelobe results are evaluated:

a) Inthe "Overview", select "Measurement".

b) Switch to the "Time Sidelobe Range" tab.

c) Setthe "Range" mode to "Manual".

d) Select the "Alignment" and "Length" of the time sidelobe range.

e) Define the "Keep-Out Time" around the mainlobe which are not evaluated for
sidelobe analysis.

f) Close the "Measurement" dialog box.

5. Select "Display" and select the evaluation methods for sidelobe analysis:

e Correlated Magnitude Capture(*) for a general overview of the pulse compres-
sion effects

e Correlated Pulse Magnitude(*) for a detailed view of an individual pulse correla-
ted with the reference pulse

e Pulse Frequency Error(*) to determine the frequency deviation of the measured
pulse in relation to the reference pulse

e Pulse Phase Error(*) to determine the phase deviation of the measured pulse
in relation to the reference pulse

e Pulse Results to determine the characteristics for the correlated pulses.

Arrange them on the display to suit your preferences.
6. Exit the SmartGrid mode and select "Overview" to display the "Overview" again.

7. Select "Result Config" in the "Overview" to configure which parameters are dis-
played in the "Pulse Results" table.
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a) From the "Specifics for" list, select the "Pulse Results" window .

b) Select the "Table Config" tab.

c) Select the vertical "Time Sidelobe" tab.

d) Activate the parameters you are interested in and, if necessary, select their
unit.

e) Close the "Result Config" dialog box.

8. Stop the continuous sweep and start a new sweep with the new configuration (e.g.
using [RUN SINGLE]).

9. Press "Selected Pulse" and select a specific pulse to be evaluated.

The result displays are updated to show the results for the selected pulse.

8.4 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, "Reference: ASCII file export format",
on page 453.

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.
Select the Bl "Save" icon in the toolbar.
Select "Export".

2
3
4. If necessary, change the decimal separator used in the ASCII export file.
5. Select "ASCII Table Export".

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 "Overview".

2. Select "Result Config".

3. Select the window that contains the result table in the "Specifics for" selection box.
4. Select the "Table Config" tab.
5

Select the vertical "Table Export" tab.
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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 used in the ASCII export file.
8. Select "Export Table to ASCII File".

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.
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9 Remote commands for pulse measure-
ments

The following commands are required to perform measurements in the Pulse applica-
tion in a remote environment. The FSW must already be set up for remote operation in
a network as described in the base unit 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 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 (specific status registers for Pulse measure-
ments are not used)

O SCPI Recorder - automating tasks with remote command scripts
= The R&S FSW Pulse application also supports the SCPI Recorder functionality.

Using the SCPI Recorder functions, you can create a SCPI script directly on the instru-
ment and then export the script for use on the controller. You can also edit or write a
script manually, using a suitable editor on the controller. For manual creation, the
instrument supports you by showing the corresponding command syntax for the cur-
rent setting value.

For details see the "Network and Remote Operation" chapter in the FSW User Manual.

After a short introduction, the tasks specific to the Pulse application are described

here:

O INTrOAUCTION. ...t e e e e e e 184
®  COMMON SUFfIXES....eeeeiiiiiei i e e e e 189
e Activating pulSe MeasuremMENts. .......cooiii i 189
L JS o o F=1 R0 L= T o o] 1T o TS 193
o Reference signal desCription.........ccuuiiiiiiiiiiie e 196
®  INPUL/OULPUL SEEHINGS. .. .eeiiiiiiieiie et e e 200
e Frontend configuration..........cccuuiiiiiiiiiee e 219
®  Triggering MeEaSUrEMENTS. ... .ccceieiii i i i i e e ettt s e e e e e e e e e e e e e e e e e e e eeeeeaeenees 227
o Segmented data CapturiNg....cccoooeiiiiiiii i 235
@ Data ACqUISITION.....uueeiiiiie e ————— 237
@ PUISE AeteCHON...ciiii i 240
e Configuring the pulse MeasuremMeNt.........cccooiiiiiiiiiiiee e 243
e Configuring and performing SWEEPS......uuuieieiiiiiicccetireeeeeeee e e e s ssscenrrrererreaeaeeeeeaans 252
o  Configuring the rESUILS........ccciiiiiiiiieee e e e e e e s e 257
e Configuring the result diSplay...........uuucicciiiieie e 331
o Configuring standard traCes..........cocooiiiiiiiiiiieeeee e 340
o  WOorking With Markers....... oo e e e 346
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e Configuring an analysis interval and line (MSRA mode only).......ccccccceviiiiiiicnnns 358
e Configuring an analysis interval and line (MSRT mode only).......cccccceeveiiiiiiccnnnes 360
®  REtrEVING MESUILS.. ..t e e e e e e e e an 362
o Retrieving Marker reSUIS..........uuiiiiiiiiiee e 441
e Deprecated COMMANGAS.......cciiiiieieii e ee e e se e e e e e e e e e eaeeeeeeeeeeeenenens 442
e Programming example: pulse measurement............cooovviviiiiiiiiciciiiiieie e e, 444
Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instru-
ment or software. They operate its functions ('setting commands' or 'events') and
request information ('query commands'). Some commands can only be used in one
way, others work in two ways (setting and query). If not indicated otherwise, the com-
mands can be used for settings and queries.

The syntax of a SCPI command consists of a header and, usually, one or more param-
eters. To use a command as a query, you have to append a question mark after the
last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (ASCII code 0 to 9, 11 to 32 decimal, e.g. blank).
If there is more than one parameter for a command, they are separated by a comma
from one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the user
manual of the FSW.

Remote command examples

Note that some remote command examples mentioned in this general introduction are
possibly not supported by this particular application.

Conventions used in descriptions

The following conventions are used in the remote command descriptions:

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.

User Manual 1173.9392.02 — 42 184



R&S®FSW-K6/6S

Remote commands for pulse measurements

9.1.2

9.1.3

Introduction

® Conformity
Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the 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
The default unit is used for numeric values if no other unit is provided with the
parameter.

® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

Long and short form

The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.

The short form is emphasized in uppercase letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.

Numeric suffixes

Some keywords have a numeric suffix if the command can be applied to multiple
instances of an object. In that case, the suffix selects a particular instance (e.g. a mea-
surement window).

Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.

If you do not quote a suffix for keywords that support one, a 1 is assumed.

Example:

DISPlay[:WINDow<1l...4>]:Z00M: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.
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9.1.4 Optional keywords

Some keywords are optional and are only part of the syntax because of SCPI compli-
ance. You can include them in the header or not.

If an optional keyword has a numeric suffix and you need to use the suffix, you have to
include the optional keyword. Otherwise, the suffix of the missing keyword is assumed
to be the value 1.

Optional keywords are emphasized with square brackets.

Example:

Without a numeric suffix in the optional keyword:

[SENSe: ] FREQuency:CENTer is the same as FREQuency: CENTer
With a numeric suffix in the optional keyword:
DISPlay[:WINDow<l...4>]:ZO00OM:STATe
DISPlay:Z00OM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

9.1.5 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.

9.1.6 SCPI parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, they are separated by a comma.

Example:
LAYout :ADD:WINDow Spectrum, LEFT,MTABle

Parameters can have different forms of values.

L I N U] 0 =T g (R VZ= | [V TR 187
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User Manual 1173.9392.02 — 42 186



R&S®FSW-K6/6S

Remote commands for pulse measurements

9.1.6.1

9.1.6.2

Introduction

Numeric values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent.
For physical quantities, you can also add the unit. If the unit is missing, the command
uses the basic unit.

Example:
With unit: SENSe: FREQuency:CENTer 1GHZ
Without unit: SENSe: FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.

Values exceeding the resolution of the instrument are rounded up or down.

If the number you have entered is not supported (e.g. for discrete steps), the command
returns an error.

Instead of a number, you can also set numeric values with a text parameter in special
cases.

e  MIN/MAX

Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. Sometimes, you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. For physical quantities,
it applies the basic unit (e.g. Hz for frequencies). The number of digits after the decimal
point depends on the type of numeric value.

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency : CENTer? would return 1E9

Sometimes, numeric values are returned as text.

® INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

® NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned if errors
occur.

Boolean

Boolean parameters represent two states. The "on" state (logically true) is represented
by "ON" or the numeric value 1. The "off" state (logically untrue) is represented by
"OFF" or the numeric value 0.
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Querying Boolean parameters

When you query Boolean parameters, the system returns either the value 1 ("ON") or
the value 0 ("OFE").

Example:
Setting: DISPlay:WINDow:ZOOM: STATe ON
Query: DISPlay:WINDow:ZOOM: STATe? would return 1

9.1.6.3 Character data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information, see Chapter 9.1.2, "Long and short form",
on page 185.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe : BANDwidth:RESolution:TYPE NORMal
Query: SENSe:BANDwidth:RESolution:TYPE? would return NORM

9.1.6.4 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'

9.1.6.5 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. The data bytes follow. Dur-
ing the transmission of these data bytes, all end or other control signs are ignored until
all bytes are transmitted. #0 specifies a data block of indefinite length. The use of the
indefinite format requires an NL.*END message to terminate the data block. This format
is useful when the length of the transmission is not known or if speed or other consid-
erations prevent segmentation of the data into blocks of definite length.
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9.2 Common suffixes

In the R&S FSW Pulse application, the following common suffixes are used in remote

commands:

Table 9-1: Common suffixes used in remote commands in the R&S FSW Pulse application
Suffix Value range Description

<m> 1to4 Marker

<n> 1t06 Window (in the currently selected channel)

<t> 1 Trace

<li> 1t08 Limit line

9.3 Activating pulse measurements

Pulse measurements require a special application on the FSW. The measurement is
started immediately with the default settings.

INSTrument:CREAtE:DUPLICALE. .......ccvuueieeeieiiiee e eeeeeetee et e e e e et e e e e e aere e e e e eeaaaanes 189
INSTrumMent:CREAIE[INEW]......ccvrieiieeieetee e eeeeeee ettt e e e e e e et s e e e eeeba e e e e sesnaeeeeeeeranns 189
INSTrument:CREAIEIREPLACE. .......ccieeiieeieieee et eee ettt e e e e e eeeee e e e e e et e e e e eeenbaeeeeeeeeanns 190
INSTIUMENEDELETE. ...ttt e et e e e e e eeea 190
TN R 0T =Y gt S U 191
INSTIUMENERENGIME. ... ieeiieeee et e et e e et e e e e e eae e e eteeeeeaeeeenneeeen 192
INS T rUMENE S ELEC . eieieieeeeeeeeeeeeeeeeeeeeeeeeeere it reeaeseseeeeeeeasaaaeesesereeeesssssrsrrarasnnnnnnns 193
SYSTem:PRESEet:CHANNEILEXEC]. .. it e e 193

INSTrument:CREate:DUPLicate

Duplicates the currently selected channel, i.e creates a new channel of the same type
and with the identical measurement settings. The name of the new channel is the
same as the copied channel, extended by a consecutive number (e.g. "IQAnalyzer" ->
"IQAnalyzer 2").

The channel to be duplicated must be selected first using the INST : SEL, command.
Is not available if the MSRA/MSRT primary channel is selected.

Example: INST:SEL 'IQAnalyzer'
INST:CRE:DUPL
Duplicates the channel named 'IQAnalyzer' and creates a new
channel named 'lQAnalyzer2'.

Usage: Event

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>

Adds a measurement channel. You can configure up to 10 measurement channels at
the same time (depending on available memory).
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Parameters:
<ChannelType>

<ChannelName>

Example:

Activating pulse measurements

Channel type of the new channel.
For a list of available channel types, see TNSTrument :LIST?
on page 191.

String containing the name of the channel.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.

INST:CRE SAN, 'Spectrum 2'
Adds a spectrum display named "Spectrum 2".

INSTrument:CREate:REPLace <ChannelName1>, <ChannelType>,
<ChannelName2>

Replaces a channel with another one.

Setting parameters:
<ChannelName1>

<ChannelType>

<ChannelName2>

Example:

Usage:

String containing the name of the channel you want to replace.

Channel type of the new channel.
For a list of available channel types, see INSTrument : LIST?
on page 191.

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 191).

Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", "*", "?".

INST:CRE:REPL 'IQAnalyzer2',6IQ, 'IQAnalyzer'
Replaces the channel named "IQAnalyzer2" by a new channel of
type "IQ Analyzer" named "IQAnalyzer".

Setting only

INSTrument:DELete <ChannelName>

Deletes a channel.

If you delete the last channel, the default "Spectrum" channel is activated.

Setting parameters:
<ChannelName>

Example:

Usage:
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String containing the name of the channel you want to delete.
A channel must exist to delete it.

INST:DEL 'IQAnalyzer4'
Deletes the channel with the name 'lQAnalyzer4'.

Setting only
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INSTrument:LIST?

Queries all active channels. The query is useful to obtain the names of the existing
channels, which are required to replace or delete the channels.

Return values:
<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see tables below).
Tip: to change the channel name, use the ITNSTrument :
REName command.

Example: INST:LIST?
Result for 3 channels:
'ADEM', 'Analog Demod', 'IQ', 'IQ
Analyzer','IQ',"'IQ Analyzer2'

Usage: Query only

Table 9-2: Available channel types and default channel names in Signal and Spectrum Analyzer mode

Application <ChannelType> Default Channel name*)
parameter

Spectrum SANALYZER Spectrum

1XEV-DO BTS (FSW-K84) BDO 1XEV-DO BTS

1XEV-DO MS (FSW-K85) MDO 1XEV-DO MS

3GPP FDD BTS (FSW-K72) BWCD 3G FDD BTS

3GPP FDD UE (FSW-K73) MWCD 3G FDD UE

802.11ad (FSW-K95) WIGIG 802.11ad

802.11ay (FSW-K97) EDMG 802.11ay EDMG

Amplifier Measurements (FSW-K18) AMPLifier Amplifier

AM/FM/PM Modulation Analysis (FSW-K7) ADEM Analog Demod

Avionics (FSW-K15) AVlonics Avionics

Bluetooth (FSW-K8) BTO Bluetooth

cdma2000 BTS (FSW-K82) BC2K CDMA2000 BTS

cdma2000 MS (FSW-K83) MC2K CDMA2000 MS

DOCSIS 3.1 (FSW-K192/193) DOCSis DOCSIS 3.1

Fast Spur Search (FSW-K50) SPUR Spurious

GSM (FSW-K10) GSM GSM

HRP UWB (FSW-K149) uwB HRP UWB

1/Q Analyzer 1Q 1Q Analyzer

LTE (FSW-K10x) LTE LTE

*) If the specified name for a new channel already exists, the default name, extended by a sequential num-

ber, is used for the new channel.
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Application <ChannelType> Default Channel name*)
parameter

Multi-Carrier "Group Delay" (FSW-K17) MCGD MC "Group Delay"

NB-IoT (FSW-K106) NIOT NB-loT

Noise (FSW-K30) NOISE Noise

5G NR (FSW-K144) NR5G 5G NR

OFDM VSA (FSW-K96) OFDMVSA OFDM VSA

OneWeb (FSW-K201) OWEB OneWeb

Phase Noise (FSW-K40) PNOISE Phase Noise

Pulse (FSW-K6) PULSE Pulse

"Real-Time Spectrum" RTIM "Real-Time Spectrum"

TD-SCDMA BTS (FSW-K76) BTDS TD-SCDMA BTS

TD-SCDMA UE (FSW-K77) MTDS TD-SCDMA UE

Transient Analysis (FSW-K60) TA Transient Analysis

Verizon 5GTF Measurement Application (V5GTF, V5GT V5GT

FSW-K118)

VSA (FSW-K70) DDEM VSA

WLAN (FSW-K91) WLAN WLAN

*) If the specified name for a new channel already exists, the default name, extended by a sequential num-

ber, is used for the new channel.

INSTrument:REName <ChannelName1>, <ChannelName2>
Renames a channel.

Setting 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. If you do, an error occurs.
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", "*", "?".

Example: INST:REN 'IQAnalyzer2', 'IQAnalyzer3'
Renames the channel with the name 'IQAnalyzer2' to 'lQAna-
lyzer3'.

Usage: Setting only
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9.4

Signal description

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 189.
For a list of available channel types see TNSTrument:L.IST? on page 191.

Parameters:
<ChannelType> PULSe
Pulse option, FSW-K6

SYSTem:PRESet:CHANnel[:EXEC]
Restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum2'
Selects the channel for "Spectrum?2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual operation: See "Preset Channel" on page 81

Signal description

The signal description provides information on the expected input signal, which optimi-
zes pulse detection.

SENSe:TRACe:MEASurement:DEFine:DURAtION:AUTO......cuuueeieeeieeieeeeeeeevieeeeeeeeereeeeees 193
SENSe:TRACe:MEASurement:DEFine:DURatION:MAX........coeiiuieeiieeeieeeeeeee e, 194
SENSe:TRACe:MEASurement:DEFine:DURatON:MIN..........cceiivuieeieeieeeeeeeeeeeeeee e 194
SENSe:TRACe:MEASurement:DEFine:DURAtION:OFF.......cccuueiiiieieeeeieeeeee e 194
SENSe:TRACe:MEASurement:DEFine:FREQUENCY:OFFSet.......ccccvuiueiieiiieiiiieeeeeeeeveeeeees 194
SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTO........ccceeveerveveeeeeeieennnnnnn. 195
SENSe:TRACe:MEASurement:DEFine:FREQUENCY:RATE.........coooiiiiiiiiiiiiieeeeeeeeeeeeeeee 195
SENSe:TRACe:MEASurement:DEFine:FREQUENCY:RATE:AUTO.......iiiiaiaiaeeeeeeeeeeeeeeeeeeees 195
SENSe:TRACe:MEASurement:DEFINE:PULSE:ADROOP......ccvuuuuiereeieeiiiieeeeeiinaeeeeeennnnaeens 195
SENSe:TRACe:MEASurement:DEFine:PULSe:MODUIAtioN........ccceuuieeeeeeeeeeeeeeeeeeeeeeeeean. 196
SENSe:TRACe:MEASurement:DEFINe:PULSE:PERIOU. ........uviieeeeiiieeeeeieceeeeeeeeeeeeeieees 196

SENSe:TRACe:MEASurement:DEFine:DURation:AUTO <State>

If this flag is set to ON, the pulse timing parameters (min/max width, min off time) are
determined automatically from the current capture settings.
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Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Timing Auto Mode" on page 83

SENSe:TRACe:MEASurement:DEFine:DURation:MAX <PulseMaxWidth>

Defines a maximum pulse width; pulses outside this range are not detected. The avail-
able value range may be restricted by the sample rate.

Parameters:

<PulseMaxWidth> Range: 50ns to 100s
*RST: 5ms
Default unit: S

Manual operation: See "Maximum Pulse Width" on page 83

SENSe:TRACe:MEASurement:DEFine:DURation:MIN <PulseMinWidth>

Defines a minimum pulse width; pulses outside this range are not detected. The availa-
ble value range may be restricted by the sample rate.

Parameters:

<PulseMinWidth> Range: 50ns to 100s
*RST: 50 ns
Default unit: S

Manual operation: See "Minimum Pulse Width" on page 83

SENSe:TRACe:MEASurement:DEFine:DURation:OFF <PulseMinOff>

The minimum time the pulse is "off", i.e. the time between successive pulses. This
value is used to determine noise statistics and to reject short drops in amplitude during
pulse "ON" time. The available value range may be restricted by the sample rate.

Parameters:

<PulseMinOff> Range: 50ns to 100s
*RST: 1 us
Default unit: S

Manual operation: See "Min Pulse Off Time" on page 84

SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet <Offset>

For SENSe: TRACe:MEASurement : DEFine:FREQuency:OFFSet : AUTO OFF, this
command defines the value to use when calculating pulse frequency and phase error
on a pulse-by-pulse basis. The same value is used for all pulses. Note that compensa-
tion for a frequency offset is reflected in the pulse frequency/phase error results, but
does not alter the original 1/Q data or the pulse frequency/phase trace displays.
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Parameters:
<Offset> *RST: 0
Default unit: HZ

Manual operation: See "Frequency Offset Value" on page 84

SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTO <State>

If enabled, the frequency offset is considered when calculating the pulse frequency and
phase error on a pulse-by-pulse basis. A different value can be determined for each
pulse. Note that compensation for a frequency offset is reflected in the pulse fre-
quency/phase error results, but does not alter the original I/Q data or the pulse fre-
quency/phase trace displays.

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Frequency Offset Auto Mode" on page 84

SENSe:TRACe:MEASurement:DEFine:FREQuency:RATE <PulseChirpRate>

Defines a known frequency chirp rate (in Hz/us) to be used to generate an ideal pulse
waveform for computing frequency and phase error parameters. This value is assumed
constant for all measured pulses.

Use the SENSe : TRACe :MEASurement : DEFine: FREQuency :RATE : AUTO to define
the chirp rate automatically.

Parameters:
<PulseChirpRate>  *RST: 0
Default unit: Hz/ps

Manual operation: See "Chirp Rate" on page 84

SENSe:TRACe:MEASurement:DEFine:FREQuency:RATE:AUTO <State>
If enabled, the chirp rate is estimated automatically for each individual pulse.

Parameters:
<State> ON|OFF |01

*RST: 1
Manual operation: See "Chirp Rate Auto Mode" on page 84

SENSe:TRACe:MEASurement:DEFine:PULSe:ADRoop <State>

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Pulse Has Droop" on page 82
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Reference signal description

SENSe:TRACe:MEASurement:DEFine:PULSe:MODulation <Modulation>
The type of pulse modulation which is expected.

Parameters:
<Modulation> ARB | CW | LFM | RIQ

ARB

Arbitrary

cw

Continuous wave

LFM

Linear FM (fixed value)

RIQ
A reference pulse is configured (see Chapter 9.5, "Reference
signal description”, on page 196).

*RST: cw

Manual operation: See "Pulse Modulation" on page 82

SENSe:TRACe:MEASurement:DEFine:PULSe:PERiod <PulsePeriod>
Defines how a pulse is detected.

Parameters:

<PulsePeriod> HL | LH

HL
The pulse period begins with the falling edge of the preceding
pulse and ends with the falling edge of the current pulse.

LH
The pulse period begins with the rising edge of the current pulse
and end with the rising edge of the succeeding pulse.

*RST: HL

Manual operation: See "Pulse Period" on page 82

Reference signal description

The following commands are required to configure the reference pulse for sidelobe vs.
time analysis. These commands are only available if the additional option FSW-K6S is
installed.

RIQ:BARKEICODE ... ..ottt e e e 197
RIQ:BARKENWIDTR. ..ot 197
RIQ:EBARKENPCODE.....cciueiiiiiiiei e e s e 197
RIQ:EBARKENSCODE. ...t e e r e e 197
RIQ:EBARKENWIDTR. ..ttt et e r e e e e e 197
L (O (O I PP 198
RIQ:FIQ:RANGEIAUTO ...ttt raa e 198
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RIQ:FIQ:RANGE:LENGN. .. ettt e et et e e e e e e e eneeeneens 198
RIQ:FIQ:RANGE:OFFSEL. ...ttt ettt et e e e e n e e e enannenas 198
RIQ:IFIQIWINDOW. ....eeeueeeeee et e et e et et e et e e e e e e e e e et e e e ea e e sea e e e st e e eanneeeenneeennnns 199
RIQ:PFM:COEF ICIEBNISKCS...cevueeie ettt e et et e et e e e e e e e e s e e e e e e e eaeeeraaeeeeanees 199
L L = 1Y/ R AT |5 I o 199
RIQ:PFM:VWINDOW. ..cceeiiteeeette e e et e et e e et e e et e e e eae e e e et e e e et e e eaaeeesnnaeeetnsaeeannarannaaennanns 199
L0 TS = =T o S PN 200

RIQ:BARKer:CODE <Codelength>
Selects the reference IQ barker code length for time sidelobe measurements.

Parameters:
<CodeLength>

Manual operation: See "Primary Code" on page 90

RIQ:BARKer:WIDTh <Time>
Sets/queries the pulse width for reference |Q barker in seconds

Parameters:
<Time> Default unit: S

Manual operation: See "Pulse Width" on page 88

RIQ:EBARker:PCODe <Length>

Selects the reference IQ embedded barker primary code length for time sidelobe mea-
surements.

Parameters:
<Length>

Manual operation: See "Primary Code" on page 90

RIQ:EBARker:SCODe <Length>

Selects the reference IQ embedded barker secondary code length for time sidelobe
measurements.

Parameters:
<Length>

Manual operation: See "Secondary Code" on page 91

RIQ:EBARker:WIDTh <Time>
Sets/queries the pulse width for reference |Q embedded barker in seconds

Parameters:
<Time> Default unit: S
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RIQ:FIQ:PATH <FileName>

Selects the I/Q data file which contains the reference waveform. The file must be in
iqg.tar format as specified in Chapter C, "l/Q data file format (ig-tar)", on page 457.

Parameters:
<FileName> String containing the path and name of the file.
Example: RIQ:FIQ:PATH 'C:

\FSW\predefined\ReferencePulsesPredefined\RefIQl.iqg.tar"

Manual operation: See "Input File Selection" on page 86

RIQ:FIQ:RANGe:AUTO <State>
If enabled, the data from the entire file is used as the time sidelobe range.

If disabled, you can define the length and offset of the range manually (see RIQ: FIQ:
RANGe : LENGth on page 198 and RIQ: FIQ:RANGe: OFFSet on page 198.

Parameters:
<State> ON|OFF|1]|0
*RST: 1
Example: RIQ:FIQ:RANG:AUTO OFF

RIQ:FIQ:RANG:0OFFS 10 ms

RIQ:FIQ:RANG:LENG 1s

Defines the use of a reference range that is 1 second long and
starts after 10 ms.

Manual operation: See "Range Settings" on page 86

RIQ:FIQ:RANGe:LENGth <Time>

Defines the length of the reference pulse in the data file in seconds.

Parameters:
<Time> Default unit: S
Example: RIQ:FIQ:RANG:AUTO OFF

RIQ:FIQ:RANG:OFFS 10 ms

RIQ:FIQ:RANG:LENG 1s

Defines the use of a reference range that is 1 second long and
starts after 10 ms.

Manual operation: See "Length" on page 87

RIQ:FIQ:RANGe:OFFSet <Time>

Defines the starting time of the reference pulse as an offset from the beginning of the
data file.

Parameters:
<Time> Default unit: S
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Example: RIQ:FIQ:RANG:AUTO OFF
RIQ:FIQ:RANG:0FFS 10 ms
RIQ:FIQ:RANG:LENG 1s
Defines the use of a reference range that is 1 second long and
starts after 10 ms.

Manual operation: See "Offset" on page 86

RIQ:FIQ:WINDow <WindowType>

Defines the FFT window function to be applied to the reference 1/Q data. By default, a
rectangular window function is applied (i.e. no windowing).

For details on the effects of FFT windowing functions see Table 4-2.

Setting parameters:
<WindowType> RECTangle | GAUSs | CHEByshev | FLATtop | HAMMing |
HANNing | BLACkman

Example: RIQ:FIQ:WIND BLAC

Manual operation: See "Window Type" on page 87

RIQ:PFM:COEFficients<c> <PolyCoef>
Sets/queries coefficients for polynomial FM type reference 1/Q data.

Parameters:
<PolyCoeff>

Example: RIQ:PFM:COEF0 0
RIQ:PFM:COEF 1 1000

Manual operation: See "Coefficient<x>" on page 89

RIQ:PFM:WIDTh <Time>

Sets/queries the pulse width for polynomial FM type reference 1/Q data.

Parameters:
<Time> Default unit: S
Example: RIQ:PFM:WID 0.0001

Manual operation: See "Pulse Width" on page 88

RIQ:PFM:WINDow <WindowType>

Defines the FFT window function to be applied to the reference 1/Q data. By default, a
rectangular window function is applied (i.e. no windowing).

For details on the effects of FFT windowing functions see Table 4-2.
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Setting parameters:
<WindowType> RECTangle | GAUSs | CHEByshev | FLATtop | HAMMing |
HANNing | BLACkman

Example: RIQ:PFM:WIND BLAC

Manual operation: See "Window Type" on page 87

RIQ:SELect <Source>
Selects the reference 1Q source for time sidelobe measurements.

Parameters:

<Source> FIQ | PFM | BARKer | EBARker
FlQ
A custom waveform is loaded from an iq. tar file.
The file to be imported is defined by RTQ:FTQ: PATH
on page 198.
PFM
A polynomial is used to define the signal's phase.

BARKer
A Barker waveform with a specified primary code is used.

EBARker
A Barker waveform with a specified primary and secondary code
is used.

Manual operation: See "Reference Type" on page 86

9.6 Input/output settings

The 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 follow-
ing commands are required to configure data input and output.

L I S [ o 10 | S U SOR 200
e Configuring input via the optional Analog Baseband interface...............cccceeeeee. 204
e Configuring digital I/Q input and OUPUL...........oocuiiiiiii e 206
o Input from 1/Q data fileS....cceiuiiiei i 210
e Configuring the 2 GHz / 5 GHz bandwidth extension (FSW-B2000/B5000)......... 212
o  Configuring the OUIPULS.......cii e 217
e Digital I/Q 40G streaming output COMMaNdS.........coccveieiiiiiiiiiine e 218

9.6.1 RF input

INPut:ATTenuation:PROTECHONIRESE!. ........oeeeeeeeeeee e 201
N LT SO0 1N =Yoo N 201
INPUECOUPIING. cettttttttttiieaaeeeeseseeeeeeeeeteeeeeeeeesessssssssas.aaiaseseeeasaeeasereeseressssssrarssasnnnnnnns 201
1N L U 10 I o 202
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INP UL FILTEr HPAS S - S T AT . ettt ettt ettt ettt ettt e et e e e e e e e e e e e a e e e e eenns 202
NV o | =T o (] RS N = PP 202
TN LT 1LY = Z=Yo F= T ot = N 203
LT o] = =Y ot 203
1N ol I PP PP 204

INPut:ATTenuation:PROTection:RESet

Resets the attenuator and reconnects the RF input with the input mixer for the FSW
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.
(For details on the status register see the FSW base unit user manual).
The command works only if the overload condition has been eliminated first.

Example: INP:ATT:PROT:RES

INPut:CONNector <ConnType>
Determines which connector the input for the measurement is taken from.

Parameters:

<ConnType> RF
RF input connector
AlQl
Analog Baseband | connector
This setting is only available if the "Analog Baseband" interface
(FSW-B71) is installed and active for input. It is not available for
the FSW67 or FSW85.
For more information on the "Analog Baseband" interface (FSW-
B71), see the FSW 1/Q Analyzer and I/Q Input User Manual.
RFPRobe
Active RF probe

*RST: RF

Example: INP:CONN RF
Selects input from the RF input connector.

Manual operation: See "Input Connector" on page 95

INPut:COUPIling <CouplingType>
Selects the coupling type of the RF input.

Parameters:

<CouplingType> AC |DC
AC
AC coupling
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DC
DC coupling

*RST: AC
Example: INP:COUP DC

Manual operation: See "Input Coupling" on page 93

INPut:DPATh <DirectPath>

Enables or disables the use of the direct path for frequencies close to 0 Hz.
Parameters:

<DirectPath> AUTO | OFF

AUTO |1
(Default) the direct path is used automatically for frequencies
close to 0 Hz.

OFF | 0
The analog mixer path is always used.

Example: INP:DPAT OFF

Manual operation: See "Direct Path" on page 94

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 FSW to measure the harmon-
ics for a DUT, for example.

Requires an additional high-pass filter hardware option.

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

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:FILT:HPAS ON

Turns on the filter.

Manual operation: See "High Pass Filter 1 to 3 GHz" on page 94

INPut:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.
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Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "Y|G-Preselector" on page 95

INPut:IMPedance <Impedance>

Selects the nominal input impedance of the RF input. In some applications, only 50 Q
are supported.

Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See "Impedance" on page 94

INPut:SELect <Source>

Selects the signal source for measurements, i.e. it defines which connector is used to
input data to the FSW.

If no additional input options are installed, only RF input or file input is supported.

For FSW85 models with two RF input connectors, you must select the input connector
to configure first using TNPut : TYPE.

Parameters:
<Source> RF
Radio Frequency ("RF INPUT" connector)

FlQ

I/Q data file

(selected by TNPut:FILE: PATH on page 210)

Not available for Input2.

AlQ

Analog Baseband signal (only available with optional "Analog
Baseband" interface)

Not available for Input2.

*RST: RF

Example: INP:TYPE INP1
For FSW85 models with two RF input connectors: selects the
1.00 mm RF input connector for configuration.
INP:SEL RF

Manual operation: See "Radio Frequency State" on page 93
See "I/Q Input File State" on page 96
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INPut:TYPE <Input>
The command selects the input path.

Parameters:
<Input> INPUT1
Selects RF input 1.
1 mm [RF Input] connector

INPUT2

Selects RF input 2.

For FSW85 models with two RF input connectors:
1.85 mm [RF2 Input] connector

For all other models: not available

*RST: INPUT1

Example: /[Select input path
INP:TYPE INPUTL

Manual operation: See "Radio Frequency State" on page 93

Configuring input via the optional Analog Baseband interface
The following commands are required to control the optional "Analog Baseband" inter-
face in a remote environment. They are only available if this option is installed.

Useful commands for Analog Baseband data described elsewhere:
® TINP:SEL AIQ (see INPut:SELect on page 203)
® [SENSe:]FREQuency:CENTer on page 220

Commands for the Analog Baseband calibration signal are described in the FSW User
Manual.

Remote commands exclusive to Analog Baseband data input and output

INP UL IQ:BALANCEA i S TATE]. ettt ettt ettt e et e et et e et e et e e e e e a e e e e aeaaeaaeenas 204
INPUL:IQ:FULLSCAIE:AUTO. ..ttt ettt e et et e e e et e e e e e e e e e eea e aennas 205
INPUL:IQ:FULLSCAIE[:LEVEI]. ...ttt e e e e e e e e ettt se e s e e e e e e e e e e e e aeeaeeeeeeennees 205
1N (O TR 2 e =N 205
CALibration: AlQ:HATIMING IS TATE]. .ceeettuei et eeeetiee e e ee ettt e e e e e eatieeeeeeeeraeeeeereraeeaeseennanens 206

INPut:IQ:BALanced[:STATe] <State>

Defines whether the input is provided as a differential signal via all 4 Analog Baseband
connectors or as a plain 1/Q signal via 2 single-ended lines.

Parameters:

<State> ON|OFF|1]|0
ON |1
Differential
OFF |0
Single ended
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*RST: 1

Example: INP:IQ:BAL OFF

INPut:IQ:FULLscale:AUTO <State>

Defines whether the full scale level (i.e. the maximum input power on the Baseband
Input connector) is defined automatically according to the reference level, or manually.

Parameters:
<State> ON |1
Automatic definition
OFF | 0
Manual definition according to TNPut:1Q:FULLscale|:
LEVel] on page 205
*RST: 1
Example: INP:IQ:FULL:AUTO OFF

INPut:IQ:FULLscale[:LEVel] <PeakVoltage>

Defines the peak voltage at the Baseband Input connector if the full scale level is set to
manual mode (see INPut:IQ:FULLscale:AUTO on page 205).

Parameters:

<PeakVoltage> 025V |05V |1V |2V
Peak voltage level at the connector.
For probes, the possible full scale values are adapted according
to the probe's attenuation and maximum allowed power.

*RST: 1V
Default unit: V

Example: INP:IQ:FULL 0.5V

INPut:IQ:TYPE <DataType>
Defines the format of the input signal.

Parameters:
<DataType> Q|lQ

1Q

The input signal is filtered and resampled to the sample rate of
the application.

Two input channels are required for each input signal, one for
the in-phase component, and one for the quadrature compo-
nent.
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I

The in-phase component of the input signal is filtered and
resampled to the sample rate of the application. If the center fre-
quency is not 0, the in-phase component of the input signal is
down-converted first (Low IF I).

Q

The quadrature component of the input signal is filtered and
resampled to the sample rate of the application. If the center fre-
quency is not 0, the quadrature component of the input signal is
down-converted first (Low IF Q).

*RST: 1Q

Example: INP:IQ:TYPE Q

CALibration:AlQ:HATiming[:STATe] <State>

Activates a mode with enhanced timing accuracy between analog baseband, RF and
external trigger signals.

For more information, see the FSW 1/Q Analyzer and I/Q Input User Manual.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CAL:AIQ:HAT:STAT ON

Configuring digital 1/Q input and output

Remote commands exclusive to digital I/Q data input and output

INPULDIQICDEVICE. 1t ttutuutieieieeeeeeeeeeeeeeeet et eeeeeaeaeesss e s asaseaeaaaaaaaaeaeereseeerssessssnsnnnnnnnnnn 206
INPUt:DIQ:RANGEICOUPIING. ...ttt eeeeete e ettt e e et e e e e e e e e et e e e ee e e e e eeneenneeennaen 207
INPUL:DIQ:RANGE[:UPPEI. .. ettt ettt et e e e e e e e e e e a e e eanae 207
INPUt:DIQ:RANGE[:UPPEI:AUTO. ..ttt ettt e e e e e e e e ees 207
INPUt:DIQ:RANGE[:UPPEIT:UNIT ...t as e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeennennnneeee e ees 207
1N U 0 TR A = 208
INPUt:DIQ:SRATEAUTO. ..ctttttitceieeseie s e e e e e e e e e eete et eeeeeeeeeeeestnsanaa e aesaseeeaaaaaasaeeeresenennensnnns 208
O 1O I T D (@] S N 1= PPN 208
OUTPULKUP>:DIQ:CDEVICE?. . ettt ettt ettt e et e e e e et e e e e e e e e aeaaas 209

INPut:DIQ:CDEVice

Queries the current configuration and the status of the digital 1/Q input from the
optional "Digital Baseband" interface.
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For details see the section "Interface Status Information" for the optional "Digital Base-
band" interface in the FSW 1/Q Analyzer User Manual.

Return values:
<Value>

Example: INP:DIQ:CDEV?
Result:
1,SMW200A,101190,BBMM 1 OUT,
100000000,200000000, Passed, Passed, 1, 1. #QONAN

INPut:DIQ:RANGe:COUPIling <State>

If enabled, the reference level for digital input is adjusted to the full scale level automat-
ically if the full scale level changes.

Is only available if the optional "Digital Baseband" interface is installed.

Parameters:
<State> ON|OFF|1]|0

*RST: 0

INPut:DIQ:RANGe[:UPPer] <Level>

Defines or queries the "Full Scale Level", i.e. the level that corresponds to an 1/Q sam-
ple with the magnitude "1".

Is only available if the optional "Digital Baseband" interface is installed.

Parameters:

<Level> Range: 1uV to 7.071V
*RST: 1V
Default unit: DBM

INPut:DIQ:RANGe[:UPPer]:AUTO <State>

If enabled, the digital input full scale level is automatically set to the value provided by
the connected device (if available).

Is only available if the optional "Digital Baseband" interface is installed.

Parameters:
<State> ON|OFF|1]|0

*RST: 0

INPut:DIQ:RANGe[:UPPer]:UNIT <Level>

Defines the unit of the full scale level. The availability of units depends on the mea-
surement application you are using.

Is only available if the optional "Digital Baseband" interface is installed.
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Parameters:
<Level> DBM | DBPW | WATT | DBUV | DBMV | VOLT | DBUA | AMPere

*RST: Volt

INPut:DIQ:SRATe <SampleRate>

Specifies or queries the sample rate of the input signal from the optional "Digital Base-
band" interface.

Parameters:

<SampleRate> Range: 1Hz to 20 GHz
*RST: 32 MHz
Default unit: HZ

Example: INP:DIQ:SRAT 200 MHz

INPut:DIQ:SRATe:AUTO <State>

If enabled, the sample rate of the digital I/Q input signal is set automatically by the con-
nected device.

Is only available if the optional "Digital Baseband" interface is installed.

Parameters:
<State> ON|OFF|1]|0

*RST: 0

OUTPut:DIQ[:STATe] <State>

Turns continuous output of 1/Q data to the optional "Digital Baseband" interface on and
off.

Using the digital input and digital output simultaneously is not possible.

If digital baseband output is active, the sample rate is restricted to 100 MHz (200 MHz
if enhanced mode is possible; max. 160 MHz bandwidth).

Parameters:
<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: OUTP:DIQ ON

Manual operation: See "Digital Baseband Output" on page 98
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OUTPut<up>:DIQ:CDEVice?

Queries the current configuration and the status of the digital 1/Q data output to the
optional "Digital Baseband" interface.

Suffix:
<up>

Return values:
<ConnState>

<DeviceName>
<SerialNumber>
<PortName>
<SampleRate>
<MaxTransferRate>

<ConnProtState>

<PRBSTestState>

<NotUsed>
<Placeholder>

Example:

Usage:
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Defines whether a device is connected or not.

0
No device is connected.

1

A device is connected.

Device ID of the connected device

Serial number of the connected device

Port name used by the connected device

Current data transfer rate of the connected device in Hz
Maximum data transfer rate of the connected device in Hz
State of the connection protocol which is used to identify the
connected device.

Not Started

Has to be Started

Started

Passed

Failed

Done

State of the PRBS test.

Not Started

Has to be Started

Started

Passed

Failed

Done

to be ignored
for future use; currently "0"

OUTP:DIQ:CDEV?

Result:

1,SMW200A,101190,CODER 1 IN,
0,200000000, Passed, Done, 0,0

Query only
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Manual operation: See "Output Settings Information" on page 99
See "Connected Instrument" on page 99

9.6.4 Input from I/Q data files

The input for measurements can be provided from |/Q data files. The commands
required to configure the use of such files are described here.

Useful commands for retrieving results described elsewhere:
® TNPut:SELect on page 203

Remote commands exclusive to input from 1/Q data files:

INP UL L P AT H. et e st e e e e e e s e s e et e e s e e naeeneenneans 210
MMEMOTrY:LOAD:IQ:STREAM....cuuueieeeietiiieeeeeetttieeeeeeettaeeeeeeeetaaeeeseettnaeeeerasrasaesersrnnnns 211
MMEMory:LOAD:IQ:STREAMIAUTO ...t iiiiiiiiiieieeeiitie s e e e eetiaeeeeesaaraseeeeesenneeeeeeeesnnaeaaens 211
MMEMory:LOAD:IQ:STREAM:LIST 2. . ettt et e e e e e e 211
TRACEe:IQ:FILE:REPetition:COUNL. ... cui et e e e e e 212

INPut:FILE:PATH <FileName>[, <AnalysisBW>]
Selects the 1/Q data file to be used as input for further measurements.

The 1/Q data file must be in one of the following supported formats:

® _ig.tar

e .igw
® _.Csv
® _mat
® WV

e _.aid

Only a single data stream or channel can be used as input, even if multiple streams or
channels are stored in the file.

For some file formats that do not provide the sample rate and measurement time or
record length, you must define these parameters manually. Otherwise the traces are
not visible in the result displays.

Parameters:

<FileName> String containing the path and name of the source file.
The file type is determined by the file extension. If no file exten-
sion is provided, the file type is assumed to be .iqg.tar.
For .mat files, Matlab® v4 is assumed.

<AnalysisBW> Optionally: The analysis bandwidth to be used by the measure-
ment. The bandwidth must be smaller than or equal to the band-
width of the data that was stored in the file.

Default unit: HZ

Example: INP:FILE:PATH 'C:\R _S\Instr\user\data.iqg.tar'
Uses I/Q data from the specified file as input.
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Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iqg.tar',
10MHz
Uses an analysis bandwidth of 10 MHz of the data provided in
the file.
Example: //Load an IQW file

INP:SEL:FIQ

INP:FILE:PATH 'C:\R S\Instr\user\data.iqw'
//Define the sample rate

TRAC:IQ:SRAT 10MHz

//Define the measurement time
SENSe:SWEep:TIME 0.001001

//Start the measurement

INIT:IMM

Manual operation: See "Select |/Q data file" on page 96

MMEMory:LOAD:IQ:STReam <Channel>

Only available for files that contain more than one data stream from multiple channels:
selects the data stream to be used as input for the currently selected channel.

Automatic mode (MMEMory: LOAD: IQ: STReam: AUTO) is set to OFF.

Parameters:
<Channel> String containing the channel name.
Example: MMEM:LOAD:IQ:STR?

//Result: 'Channell', 'Channel?2’
MMEM:LOAD:IQ:STR 'Channel2'

MMEMory:LOAD:IQ:STReam:AUTO <State>

Only available for files that contain more than one data stream from multiple channels:
automatically defines which data stream in the file is used as input for the channel.

Parameters:

<State> ON|OFF |01
OFF | 0
The data stream specified by MMEMory : LOAD: TQ: STReam is
used as input for the channel.
ON |1
The first data stream in the file is used as input for the channel.
Applications that support multiple data streams use the first data
stream in the file for the first input stream, the second for the
second stream etc.

*RST: 1

MMEMory:LOAD:IQ:STReam:LIST?

Returns the available channels in the currently loaded input file.
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Example: MMEM: LOAD:IQ:STR?
//Result: 'Channell', 'Channel?2’

Usage: Query only

TRACe:IQ:FILE:REPetition:COUNt <RepetitionCount>

Determines how often the data stream is repeatedly copied in the I/Q data memory. If
the available memory is not sufficient for the specified number of repetitions, the larg-
est possible number of complete data streams is used.

Parameters:
<RepetitionCount> integer

Example: TRAC:IQ:FILE:REP:COUN 3

Manual operation: See "File Repetitions" on page 97
Configuring the 2 GHz / 5 GHz bandwidth extension (FSW-B2000/
B5000)

The following commands are required to use the optional 2 GHz / 5 GHz bandwidth
extension (FSW-B2000/B5000).

Remote commands exclusive to configuring the 2 GHz / 5 GHz bandwidth exten-
sions:

EXPort:WAVEform:DISPIAYOTf.........ciiieieeeeeiiieiitteceeee e e e e e e e e e e e e e e e e e e e e ee e e e eeeeee e re b ns 212
SYSTem:COMMunicate:RDEVice:OSCilloSCOPE[:STATE]. .. uuaeeeeeeeeeeeeeeeeeeeeeieeeeeeeeeeeeeeenennnnns 213
SYSTem:COMMunicate:RDEVice:OSCilloscope:ALIGnment:STEP<st>[:STATe].......cccc....... 213
SYSTem:COMMunicate:RDEVice:OSCilloscope:ALIGNMENt:DATE.........ccevvueeeeeeeeriniieeeeeens 214
SYSTem:COMMunicate:RDEVice:OSCilloscope:ALIGnment:FALignment...............cceeveeeeenes 214
SYSTem:COMMunicate:RDEVice:OSCilloSCOPEIDN. ......cceeiirrreieeeeeeeieeeeee et eeeeeer e 214
SYSTem:COMMunicate:RDEVice:OSCilloscope:LEDState.........eveeieeireiiereereeiciieeeeeeiieeeeeas 215
SYSTem:COMMunicate:RDEVice:OSCilloscope:PSMode[:STATE].......cceeeveveeeeeeeeeeeienennnnnnns 215
SYSTem:COMMunicate:RDEVice:OSCilloSCOPE:SRATE. .....cceeereieeeeeinrnrnneeaaaaaaeaeeeeaeaaaaees 215
SYSTem:COMMunicate:RDEVice:OSCilloSCOPE:TCPIP....cccurueeieeeeeeriieieeeeettieeeeeeeenreeeeeeens 216
SYSTem:COMMunicate:RDEVice:OSCillosCOPE:VDEVICE?....cceeiieereieeeeeeeiiieeeeeeeeeiieeeeeeeenns 216
SYSTem:COMMunicate:RDEVice:OSCilloscope:VFIRMWAre?.........ccvueeeeeeeeeereeeeeeeeeriieeeeaes 216
TRIGger[:SEQuence]:OSCilloscope:COUPIING.....uuuieieeeeieiieieeeeeeiie e e e e e eeiee e e e e e e e e e e eeennas 217

EXPort:WAVeform:DISPlayoff <FastExport>

Enables or disables the display update on the oscilloscope during data acquisition with
the optional 2 GHz / 5 GHz bandwidth extension (FSW-B2000/B5000).

Note that this command is only executable by the oscilloscope, not by the FSW.
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As soon as the FSW-B2000/B5000 is activated, the display on the oscilloscope is
turned off to improve performance during data export. As soon as the FSW closes the
connection to the oscilloscope, the display is reactivated 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.

For details on the optional 2 GHz / 5 GHz bandwidth extension (FSW-B2000/B5000),
see FSW 1/Q Analyzer and 1/Q Input User Manual.

Parameters:
<FastExport> ON|OFF|1]0

ON | 1: Disables the display update for maximum export speed.
OFF | 0: Enables the display update. The export is slower.

*RST: 1

SYSTem:COMMunicate:RDEVice:0SCilloscope[:STATe] <State>
Activates the optional 2 GHz / 5 GHz bandwidth extension (R&S FSW-B2000/B5000).

Note: Manual operation on the connected oscilloscope, or remote operation other than
by the FSW, is not possible while the B2000/B5000 option is active.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: SYST:COMM:RDEV:0SC ON

SYSTem:COMMunicate:RDEVice:OSCilloscope:ALIGnment:STEP<st>[:STATe]
<State>

Performs the alignment of the oscilloscope itself and the oscilloscope ADC for the
optional 2 GHz / 5 GHz bandwidth extension (FSW-B2000/B5000). The correction data
for the oscilloscope (including the connection cable between the 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/ IF OUT 5 GHz" connector
of the FSW

® A new cable is used between the "IF OUT 2 GHz/ IF OUT 5 GHZz" connector of the
FSW and the oscilloscope

® A power splitter is inserted between the "IF OUT 2 GHz/ IF OUT 5 GHz" connector
of the FSW and the oscilloscope

® New firmware is installed on the oscilloscope or the FSW
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Suffix:
<st> 1..n
Parameters:
<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

SYSTem:COMMunicate:RDEVice:0SCilloscope:ALIGnment:DATE <Date>

Returns the date of alignment of the "IF OUT 2 GHz/ IF OUT 5 GHZz" to the oscillo-
scope for the optional 2 GHz / 5 GHz bandwidth extension (FSW-B2000/B5000).

Parameters:
<Date> Returns the date of alignment.
Example: SYST:COMM:RDEV:0SC:ALIG:DATE?

//Result: 2014-02-28

SYSTem:COMMunicate:RDEVice:0SCilloscope:ALIGnment:FALignment <State>

Performs a self-alignment on the oscilloscope before the B2000/B5000 alignment on
the FSW.

Parameters:
<State> ON|OFF |01

OFF |0
Switches the function off

ON |1
Switches the function on

*RST: 0

Example: SYST:COMM:RDEV:0SC:ALIG:FAL ON

SYSTem:COMMunicate:RDEVice:O0SCilloscope:IDN <IDString>
Returns the identification string of the oscilloscope connected to the FSW.

Parameters:
<IDString>

Example: SYST:COMM:RDEV:0SC:IDN?
//Result: Rohde&Schwarz, RTO,
1316.1000k14/200153,2.45.1.1
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SYSTem:COMMunicate:RDEVice:OSCilloscope:LEDState <Color>

Returns the state of the LAN connection to the oscilloscope for the optional 2 GHz /
5 GHz bandwidth extension (FSW-B2000/B5000).

Parameters:

<Color> OFF | SUCCessful | ERRor
SUCCessful
Connection to the instrument has been established successfully.
OFF
No instrument configured.
ERRor
Connection to the instrument could not be established.
Check the connection between the FSW and the oscilloscope,
and make sure the IP address of the oscilloscope has been
defined (see SYSTem:COMMunicate:RDEVice:
0SCilloscope:TCPip on page 216).

Example: SYST:COMM:RDEV:0SC:LEDS?
//Result: 'SUCC'

SYSTem:COMMunicate:RDEVice:0SCilloscope:PSMode[:STATe] <State>

Activates the use of the power splitter inserted between the "IF 2 GHZ OUT" connector
of the FSW and the "CH1" and "CH3" input connectors of the oscilloscope. Note that
this mode requires an additional alignment with the power splitter.

For details see the FSW 1/Q Analyzer and 1/Q Input User Manual.

Parameters:
<State> ON|OFF |01

OFF | 0

Switches the function off

ON |1

Switches the function on
Example: SYST:COMM:RDEV:0SC:PSM ON

SYSTem:COMMunicate:RDEVice:0SCilloscope:SRATe <Rate>

Determines whether the 10 GHz mode (default) or 20 GHz mode of the connected
oscilloscope is used. The 20 GHZ mode achieves a higher decimation gain, but
reduces the record length by half.

Parameters:

<Rate> 10 GHz | 20 GHz
No other sample rate values are allowed.
*RST: 10 GHz

Default unit: HZ
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Example: TRAC:IQ:SRAT?
//Result: 100000000
TRAC:IQ:RLEN?
//Result: 3128
SYST:COMM:RDEV:0SC:SRAT 20GHZ
TRAC:IQ:SRAT?
//Result: 200000000
TRAC:IQ:RLEN?
//Result: 1564

SYSTem:COMMunicate:RDEVice:0SCilloscope:TCPip <Address>

Defines the TCPIP address or computer name of the oscilloscope connected to the

FSW via LAN.

Note: The IP address is maintained after a [PRESET], and is transferred between
applications.

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"

SYSTem:COMMunicate:RDEVice:OSCilloscope:VDEVice?

Queries whether the connected instrument is supported by the 2 GHz / 5 GHz band-
width extension option(B2000/B5000).

For details see the 2 GHz bandwidth extension basics chapter in the FSW 1/Q Analyzer
and 1/Q Input User Manual.

Return values:

<State> ON|OFF |01

OFF | 0

Switches the function off

ON |1

Switches the function on
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 / 5 GHz bandwidth extension (B2000/B5000) option.

Return values:
<State> ON|OFF |01
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OFF | 0

Switches the function off
ON |1

Switches the function on

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 112

Configuring the outputs

The following commands are required to provide output from the FSW.

Configuring trigger input/output is described in Chapter 9.8.2, "Configuring the trigger
output", on page 233.

DIAGNOSHIC:SERVICEINSOUICE. ....cevvueeiieiietieseee i ettt s e e eseets s eesereasasessersssesseresssanseeseees 217
O S = 00 RS =1 = s VL@ ] MU T =Y 218

DIAGnostic:SERVice:NSOurce <State>

Turns the 28 V supply of the BNC connector labeled [noise source control] on the FSW
on and off.

Parameters:
<State> ON|OFF |01

OFF |0
Switches the function off
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ON |1
Switches the function on

Example: DIAG:SERV:NSO ON

Manual operation: See "Noise Source Control" on page 98

SYSTem:SPEaker:VOLume <Volume>

Defines the volume of the built-in loudspeaker for demodulated signals. This setting is
maintained for all applications.

The command is available in the time domain in Spectrum mode and in Analog Modu-
lation Analysis mode.

Parameters:

<Volume> Percentage of the maximum possible volume.
Range: 0 to 1
*RST: 0.5

Example: SYST:SPE:VOL 0

Switches the loudspeaker to mute.

Digital I/Q 40G streaming output commands

The following commands are only available if the Digital I/Q 40G Streaming Output
option (FSW-B517/-B1017) is installed.

For details see the FSW 1/Q Analyzer and 1/Q Input User Manual.

(O IU RN I (@] 5 R 01 B o o= 218
OUTPULIQHS:MARKET.....uuueieeeiietiieeeeeeetetee e e e e ettt ee e e e e e eeta e eeeeeasaaasaeseestaneseesesstnsenseenrnnn 219
OU T P UL IQH S S R AT . . ettt eee ettt et st et e et e s e e ee e esrae s rasnransnrensnrenrnrenranes 219
(O 1Ol U1 (O] R S I = [ 219

OUTPut:IQHS:CDEVice?

Returns a comma-separated list of information on the instrument connected to the
QSFP+ connector, if available.

Example: OUTP:IQHS:CDEV?
Result:
1,IQW,1525.7551k05,900987,DIG IQ 40G A, tcpip::
computername: :hislip0,1.9,1.1,1,1

Usage: Query only

Manual operation: See "Connected Instrument" on page 101
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OUTPut:IQHS:MARKer

Inserts marker information to the data stream during a running I/Q data output record-
ing. Useful to mark a specific event during the measurement that you detect in the
result window, for example. Then you can search for the marker information in the out-
put data to analyze the effects at that time.

Usage: Event

Manual operation: See "Insert Marker" on page 100

OUTPut:IQHS:SRATe?

Returns the currently used sample rate to transfer data via the Digital I/Q 40G Stream-
ing Output interface.

Usage: Query only

Manual operation: See "Output Settings Information" on page 100

OUTPut:IQHS[:STATe] <State>

Enables or disables a digital output stream to the optional QSFP+ connector, if availa-

ble.

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0

Manual operation: See "Digital 1/Q 40G Streaming Out" on page 100

9.7 Frontend configuration

The following commands are required to configure frequency and amplitude settings,
which represent the "frontend" of the measurement setup.

L I (o [0 =T o o AU U PP PPPPPPUPPNE 220
0 AMPIItUAE SEEHINGS. .. eeeeeeiiiiii i 221
e Configuring the attenuation...............ooo e 224
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Frequency

[SENSE: IFREQUENCY:CENTE . ...uuiiiieietteeeeeeeeteee e e e e eetee e e e e e et e e e e s eesbaeeeeeeastan e eeeesrananns 220
[SENSE:JFREQUENCY:CENTEISTEP. ...veeeeeerereeeeeeeeeeeeeseeeeeseeteseseseeseeseessssssesessteseseseseeeens 220
[SENSe:]JFREQuUeNncY:CENTErSTEP:AUTO. ...ttt et 220
[SENSE:JFREQUENCY:OFFSEL..c..uuiiiiiiiieiieieee et e e e e et e e e e et ee e e e e e eer e e e e e eann s e e e e eeannanes 221

[SENSe:]JFREQuency:CENTer <Frequency>

Defines the center frequency.

Parameters:

<Frequency> For the allowed range and f,,., refer to the specifications docu-
ment.
*RST: fmax/2
Default unit; Hz

Example: FREQ:CENT 100 MHz

FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Manual operation: See "Center Frequency" on page 102

[SENSe:]FREQuency:CENTer:STEP <StepSize>
Defines the center frequency step size.

You can increase or decrease the center frequency quickly in fixed steps using the
SENS:FREQ UP AND SENS:FREQ DOWN commands, see [SENSe: | FREQuency:
CENTer on page 220.

Parameters:

<StepSize> For f .y refer to the specifications document.
Range: 1 to fMAX
*RST: 0.1 x span
Default unit: Hz

Example: //Set the center frequency to 110 MHz.

FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

Manual operation: See "Center Frequency Stepsize" on page 102

[SENSe:]JFREQuency:CENTer:STEP:AUTO <State>
Couples or decouples the center frequency step size to the span.

Parameters:
<State> ON|OFF |01

*RST: 1
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Example: FREQ:CENT:STEP:AUTO ON
Activates the coupling of the step size to the span.

[SENSe:]FREQuency:OFFSet <Offset>
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.

See also "Frequency Offset" on page 103.

Note: In MSRA/MSRT mode, the setting command is only available for the MSRA/
MSRT primary application. For MSRA/MSRT secondary applications, only the query
command is available.

Parameters:

<Offset> Range: -1 THz to 1 THz
*RST: 0 Hz
Default unit: HZ

Example: FREQ:OFFS 1GHZ

Manual operation: See "Frequency Offset” on page 103

9.7.2 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 201
® TNPut:IMPedance on page 203

® DISPlay[:WINDow<n>] [:SUBWindow<n>]:TRACe<t>:Y[:SCALe] :AUTO
on page 328

Remote commands exclusive to amplitude settings:

[SENSE:JADJUSELEVEL. c.uueniiiieeeieieee ettt e e e e e e e e e e e e e e s e eaaa e e e e s eeba s e e s eeenananes 222
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel........c.ceerrrreruruunnnnn. 222
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet................ 222
INP UL E G AN S T AT ] et ettt ettt ettt e e e e e e et et e e e e e e e e e e e r e eeaeeenneenns 223
IN P UL G AN S T AT . ettt ettt ettt e e e et e et et e e e e et e en e ean e eea e eneenaeeannns 223
INPUEGAINLEVALUEL: e ees e e seseeseeseseeseseeseseesessesessesessesesssessssesseseseesesseseeneseenens 224
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[SENSe:]JADJust:LEVel

Initiates a single (internal) measurement that evaluates and sets the ideal reference
level for the current input data and measurement settings. Thus, the settings of the RF
attenuation and the reference level are optimized for the signal level. The FSW is not
overloaded and the dynamic range is not limited by an S/N ratio that is too small.

Example: ADJ:LEV

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel
<ReferencelLevel>

Defines the reference level (for all traces in all windows).

With a reference level offset * 0, the value range of the reference level is modified by

the offset.

Suffix:

<n> irrelevant

<w> subwindow
Not supported by all applications

<t> irrelevant

Parameters:

<ReferencelLevel> The unit is variable.
Range: see specifications document
*RST: 0dBm

Default unit: DBM
Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level" on page 104

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet
<Offset>

Defines a reference level offset (for all traces in all windows).

Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB
Example: DISP:TRAC:Y:RLEV:0OFFS -10dB

Manual operation: See "Shifting the Display (Offset)" on page 104
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INPut:EGAIn[:STATe] <State>

Before this command can be used, the external preamplifier must be connected to the
FSW. See the preamplifier's documentation for details.

When activated, the FSW automatically compensates the magnitude and phase char-
acteristics of the external preamplifier in the measurement results.

Note that when an optional external preamplifier is activated, the internal preamplifier is
automatically disabled, and vice versa.

For FSW85 models with two RF inputs, you must enable correction from the external
preamplifier for each input individually. Correction cannot be enabled for both inputs at
the same time.

When deactivated, no compensation is performed even if an external preamplifier
remains connected.

Parameters:

<State> ON|OFF |01
OFF | 0
No data correction is performed based on the external preampli-
fier
ON |1
Performs data corrections based on the external preamplifier
*RST: 0

Example: INP:EGA ON

Manual operation: See "Ext. PA Correction” on page 106

INPut:GAIN:STATe <State>

Turns the internal preamplifier on and off. It requires the optional preamplifier hard-
ware.

Note that if an optional external preamplifier is activated, the internal preamplifier is
automatically disabled, and vice versa.

For FSW 8 or 13 models, the preamplification is defined by INPut : GAIN[ :VALue].

For FSW 26 or higher models, the input signal is amplified by 30 dB if the preamplifier
is activated.

If option R&S FSW-B22 is installed, the preamplifier is only active below 7 GHz.

If option R&S FSW-B24 is installed, the preamplifier is active for all frequencies.

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on
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*RST: 0
Example: INP:GAIN:STAT ON

INP:GAIN:VAL 15
Switches on 15 dB preamplification.

Manual operation: See "Preamplifier" on page 105

INPut:GAIN[:VALue] <Gain>

Selects the "gain" if the preamplifier is activated (INP:GAIN: STAT ON, see INPut:
GAIN:STATe on page 223).

The command requires the additional preamplifier hardware option.

Parameters:
<Gain> For all FSW models except for FSW85, the following settings are
available:
15 dB and 30 dB
All other values are rounded to the nearest of these two.
For FSW85 models:
FSW43 or higher:
30dB

Default unit: DB

Example: INP:GAIN:STAT ON
INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Manual operation: See "Preamplifier" on page 105

Configuring the attenuation

INPUL AT TENUALION. ...ceeiiieeeee et e e e et e e e e ettt ee e e e e e eeb e e e e e eeeaaa e eeeseesaaneeeessssaansaeseesrannnss 224
INPULATTENUALIONAUTO . cuuuiieeeieetieeeeeeeeeteee e e et eet e e e e e eeabaeeeeseesaan s eeeeessaannseeseesranseeeeensnnn 225
1N LU = N I P 225
1IN LU =N I A O N I TN 225
N L o R A 1= 226

INPut:ATTenuation <Attenuation>
Defines the total attenuation for RF input.

If an electronic attenuator is available and active, the command defines a mechanical
attenuation (see INPut:EATT:STATe on page 226).

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 specifications document
Increment: 5 dB (with optional electr. attenuator: 1 dB)
*RST: 10 dB (AUTO is set to ON)
Default unit: DB

Example: INP:ATT 30dB

Defines a 30 dB attenuation and decouples the attenuation from
the reference level.

Manual operation: See "Attenuation Mode / Value" on page 104

INPut:ATTenuation:AUTO <State>

Couples or decouples the attenuation to the reference level. Thus, when the reference
level is changed, the FSW determines the signal level for optimal internal data pro-
cessing and sets the required attenuation accordingly.

Parameters:

<State> ON|OFF |01
*RST: 1

Example: INP:ATT:AUTO ON

Couples the attenuation to the reference level.

Manual operation: See "Attenuation Mode / Value" on page 104

INPut:EATT <Attenuation>

Defines an electronic attenuation manually. Automatic mode must be switched off
(INP:EATT:AUTO OFF, see INPut:EATT:AUTO on page 225).

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 specifications document
Increment: 1 dB
*RST: 0 dB (OFF)
Default unit: DB
Example: INP:EATT:AUTO OFF

INP:EATT 10 dB

Manual operation: See "Using Electronic Attenuation" on page 105

INPut:EATT:AUTO <State>

Turns automatic selection of the electronic attenuation on and off.
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If on, electronic attenuation reduces the mechanical attenuation whenever possible.

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 1

Example: INP:EATT:AUTO OFF

Manual operation: See "Using Electronic Attenuation" on page 105

INPut:EATT:STATe <State>

Turns the electronic attenuator on and off.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:EATT:STAT ON

Switches the electronic attenuator into the signal path.

Manual operation: See "Using Electronic Attenuation" on page 105
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9.8.1

Triggering measurements

Triggering measurements

MSRA/MSRT operating mode

In MSRA/MSRT operating mode, only the MSRA/MSRT primary channel actually cap-
tures data from the input signal. Thus, no trigger settings are available in the Pulse
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 primary) to the start of the application data for
pulse measurements.

Capture offset in MSRA mode: Chapter 9.18, "Configuring an analysis interval and line
(MSRA mode only)", on page 358

Capture offset in MSRT mode: Chapter 9.19, "Configuring an analysis interval and line
(MSRT mode only)", on page 360.)

For details on the MSRA operating mode see the FSW MSRA User Manual. For details
on the MSRT operating mode see the FSW Realtime Spectrum Application and MSRT
Operating Mode User Manual.

Useful commands for triggering described elsewhere:
® [SENSe:]FREQuency:CENTer on page 220

Remote commands exclusive to triggering:

e Configuring the triggering conditions..............uuuuiiiiiiiiiiiiieeeeeeeeeeeee 227
e Configuring the trigger OUIPUL........oori i 233

Configuring the triggering conditions

TRIGger[:SEQuence]:BBPoWer:HOLDO.........ccuuuiiiieieeiicie e e 227
TRIGQE:SEQUENCEIDTIME. ....eueaaaeee e e e e e e e e e e e e et et et et eeieeeaeataa e seaeae e e e e e e eeaaaaeaeaeeeeeeennees 228
TRIGger[:SEQUeNCe]:HOLDOF: TIME]. .. ..uuuuaaaaaieeeeeeeeeeeeeeeeeeeeeeeeeereenenennnnnaaaneeeeeeeeaeaeas 228
TRIGger[:SEQuence]:IFPoOWer:HOLDOR . ........ciiiiiiiiiee et e e e e e e 229
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. ... iiieiiiitieiieiieiiiie e e eeeiriae e e e seeiaae e e e eeeran e e eeeeens 229
TRIGQer:SEQUENCE]:LEVEIBBPOWET......ccuuiiiiiiiiiiiiei e eeeetiiie s e e eeeate s e e e e e s e e s e enaan e e e e eeenes 229
TRIGger[:SEQuence]:LEVeI:EXTerNal<port>]........ccceeuuuceiieieeiiiieeeeeeeiiee s e e e eeeineeaeeeeennneeas 229
TRIGQer:SEQUENCE]:LEVEIIFPOWET.....cciieeeieiee e e ettt e e e ee e e e et e e e e e e e e e e eeanaeea e 230
TRIGQer[:SEQUENCE]:LEVEIIQPOWET...... . e e e e e e e e e et e e e e e e eeas 230
TRIGQer[:SEQUENCE]:LEVEIIRFPOWET.........ccevvveriririiiiiiiiiaieieieeeeeeeaeaaeeesesereeeeresssrsrrsranan.. 231
TRIGger[:SEQUence]:RFPOWErHOLDO........cccuviiieeeieiiice ettt eeraans 231
TRIGQEN:SEQUENCE]:SLOPE......cciieiiiie it eeeeticie e e et s e e ettt e e e e e eebar e e e e eeaaaa e s e e e eesaaeaaees 231
TRIGQEr:SEQUENCE]:SOURCE. ....ceetiuueieeeeiitci e e e e et e e e e ettt e e e e e e et e e e e eeeaaaeeeeeeeenaaeaaees 231

TRIGger[:SEQuence]:BBPower:HOLDoff <Period>

Defines the holding time before the baseband power trigger event.
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The command requires the optional "Digital Baseband" interface or the optional "Ana-
log Baseband" interface.

Note that this command is maintained for compatibility reasons only. Use the
TRIGger [:SEQuence] : IFPower:HOLDof f on page 229 command for new remote
control programs.

Parameters:

<Period> Range: 150 ns to 1000 s
*RST: 150 ns
Default unit: S

Example: TRIG:SOUR BBP

Sets the baseband power trigger source.
TRIG:BBP:HOLD 200 ns

Sets the holding time to 200 ns.

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.

For input from the "Analog Baseband" interface using the baseband power trigger
(BBP), the default drop out time is set to 100 ns to avoid unintentional trigger events
(as no hysteresis can be configured in this case).

Parameters:

<DropoutTime> Dropout time of the trigger.
Range: 0sto10.0s
*RST: Os

Default unit: S

Manual operation: See "Drop-Out Time" on page 111

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>
Defines the time offset between the trigger event and the start of the measurement.
A negative offset is possible for time domain measurements.

Parameters:

<Offset> For measurements in the frequency domain, the range is 0 s to
30 s.
For measurements in the time domain, the range is the negative
measurement time to 30 s.

*RST: Os
Default unit: S

Example: TRIG:HOLD 500us

Manual operation: See "Trigger Offset" on page 112
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TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
Defines the holding time before the next trigger event.

Note that this command can be used for any trigger source, not just IF Power
(despite the legacy keyword).

Parameters:
<Period> Range: O0s to 10s
*RST: Os
Default unit: S
Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation: See "Trigger Holdoff" on page 113

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

Defines the trigger hysteresis, which is only available for "IF Power" trigger sources.

Parameters:

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Default unit; DB

Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HYST 10DB

Sets the hysteresis limit value.

Manual operation: See "Hysteresis" on page 113

TRIGger[:SEQuence]:LEVel:BBPower <Level>
Sets the level of the baseband power trigger.
Is available for the optional "Digital Baseband" interface.

Is available for the optional "Analog Baseband" interface.

Parameters:

<Level> Range: -50 dBm to +20 dBm
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:BBP -30DBM

Manual operation: See "Trigger Level" on page 111

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>

Defines the level the external signal must exceed to cause a trigger event.
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Note that the variable "Input/Output" connectors (ports 2+3) must be set for use as
input using the OUTPut : TRIGger<tp>:DIRection command.

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)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on
rear panel)

Parameters:

<TriggerLevel> Range: 05V to 3.5V
*RST: 14V
Default unit: V

Example: TRIG:LEV 2V

Manual operation:  See "Trigger Level" on page 111

TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

Defines the power level at the third intermediate frequency that must be exceeded to
cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

For compatibility reasons, this command is also available for the "Baseband Power"
trigger source when using the "Analog Baseband" interface.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the specifications document.
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:IFP -30DBM

Manual operation: See "Trigger Level" on page 111

TRIGger[:SEQuence]:LEVel:IQPower <TriggerLevel>
Defines the magnitude the 1/Q data must exceed to cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Parameters:

<TriggerLevel> Range: -130 dBm to 30 dBm
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:IQP -30DBM
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Manual operation:  See "Trigger Level" on page 111

TRIGger[:SEQuence]:LEVel:RFPower <TriggerLevel>

Defines the power level the RF input must exceed to cause a trigger event. Note that
any RF attenuation or preamplification is considered when the trigger level is analyzed.
If defined, a reference level offset is also considered.

The input signal must be between 500 MHz and 8 GHz.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the specifications document.
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:RFP -30dBm

Manual operation:  See "Trigger Level” on page 111

TRIGger[:SEQuence]:RFPower:HOLDoff <Time>

Parameters:
<Time> Default unit: S

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.

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 112

TRIGger[:SEQuence]:SOURce <Source>
Selects the trigger source.

Note on external triggers:
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If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure that this situation is avoided in your remote control programs.

Parameters:
<Source>
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IMMediate
Free Run

EXTernal

Trigger signal from the "Trigger Input" connector.

If the optional 2 GHz bandwidth extension (B2000/B5000) is
installed and active, this parameter activates the "Ch3" input
connector on the oscilloscope. Then the 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 FSW 2.30, the "Ch3" input on the oscilloscope must be
used!

If power splitter mode is active, this parameter activates the
"EXT TRIGGER INPUT" connector on the oscilloscope. Then
the FSW triggers when the signal fed into the "EXT TRIGGER
INPUT" connector on the oscilloscope meets or exceeds the
specified trigger level.

EXT2

Trigger signal from the "Trigger Input/Output” connector.

For FSW85 models, Trigger 2 is not available due to the second
RF input connector on the front panel. The trigger signal is taken
from the "Trigger Input/Output" connector on the rear panel.
Note: Connector must be configured for "Input".

EXT3

Trigger signal from the "TRIGGER 3 INPUT/ OUTPUT" connec-
tor.

Note: Connector must be configured for "Input".

IFPower

Second intermediate frequency

Not available for input from the optional "Digital Baseband" inter-
face.

For input from the optional "Analog Baseband" interface, this
parameter is interpreted as BBPower for compatibility reasons.

IQPower

Magnitude of sampled I/Q data

For applications that process 1/Q data, such as the 1/Q Analyzer
or optional applications.

Not available for input from the optional "Digital Baseband" inter-
face.

BBPower

Baseband power

For input from the optional "Analog Baseband" interface.
For input from the optional "Digital Baseband" interface.
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9.8.2

Triggering measurements

*RST: IMMediate

Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

Manual operation:  See "Trigger Source" on page 108
See "Free Run" on page 108
See "External Trigger 1/2/3" on page 109
See "External Channel 3" on page 109
See "External Analog" on page 110
See "l/Q Power" on page 110
See "IF Power" on page 110
See "RF Power" on page 111

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 FSW.

OUTPULTRIGGEr<tp>:DIRECHON. ......cceeeieiieeeeeeieieieitit i eeerese s e e e e e eeeeaeaeaseeeeeeeeeessasesenrnnnnas 233
OUTPULTRIGEISEPZILEVEL. ... ittt e e e e e e e e e e e eeeeeeeees 233
OUTPULTRIGGEISP>I0OTY P e eeeeiieieieii e e e e e e e e e e e e e e e e e e e e eeeeeeeanen s a e e e e e eeeeas 234
OUTPUt: TRIGGer<tp>:PULSE:IMMEIAte. ......uuuueunaaaaaae e e e e e e ee e 234
OUTPUL:TRIGGEr<tp>:PULSE:ILENGHN. .....uuciieieieieie e e eeeeee e e e e e e e e e e e 235

OUTPut:TRIGger<tp>:DIRection <Direction>
Selects the trigger direction for trigger ports that serve as an input as well as an output.

Suffix:
<tp> Selects the used trigger port.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear panel)
Parameters:
<Direction> INPut | OUTPut
INPut
Port works as an input.
OUTPut
Port works as an output.

*RST: INPut
Manual operation: See "Trigger 2/3" on page 115

OUTPut:TRIGger<tp>:LEVel <Level>
Defines the level of the (TTL compatible) signal generated at the trigger output.

Works only if you have selected a user-defined output with OUTPut : TRIGger<tp>:
OTYPe.
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Suffix:
<tp>

Parameters:
<Level>

Example:

Manual operation:

Triggering measurements

1..n

Selects the trigger port to which the output is sent.

2 = trigger port 2 (front)

(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)

HIGH
5V

LOW
oV

*RST: LOW

OUTP:TRIGZ2:LEV HIGH

See "Level" on page 116

OUTPut:TRIGger<tp>:0TYPe <OutputType>

Selects the type of signal generated at the trigger output.

Suffix:
<tp>

Parameters:
<OutputType>

Manual operation:

1..n

Selects the trigger port to which the output is sent.

2 = trigger port 2 (front)

(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)

DEVice
Sends a trigger signal when the FSW has triggered internally.

TARMed
Sends a trigger signal when the trigger is armed and ready for
an external trigger event.

UDEFined
Sends a user-defined trigger signal. For more information, see
OUTPut:TRIGger<tp>:LEVel.

*RST: DEVice
See "Output Type" on page 115

OUTPut:TRIGger<tp>:PULSe:IMMediate

Generates a pulse at the trigger output.
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9.9

Segmented data capturing

Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)

Manual operation: See "Send Trigger" on page 116

OUTPut:TRIGger<tp>:PULSe:LENGth <Length>

Defines the length of the pulse generated at the trigger output.

Suffix:
<tp> Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
(Not available for FSW85 models with two RF input connectors.)
3 = trigger port 3 (rear)
Parameters:
<Length> Pulse length in seconds.
Default unit: S
Example: OUTP:TRIG2:PULS:LENG 0.02

Manual operation: See "Pulse Length" on page 116

Segmented data capturing

Configures data capturing with a gating function, that is non-continuous data acquisi-
tion.

Segmented capture is only possible if an external, IF Power, or RF Power trigger is
used (see "Trigger Source" on page 108).

[SENSE:]SWEED:SCAPLUIE EVENLS. ... v eeeeeseeeeseseseeseseseseeseseeeeseseseeeeseseseeseseseseeseseseenen. 235
[SENSe:]SWEepP:SCAPHUIE:LENGHRLTIMEL ..eveeeeeeseeseseeseeseseeseseeseseseseeseseeseseeseseesesenns 236
[SENSe:]SWEEpP:SCAPHUE:OFFSE: TIME]: ... eeeeereeeeeeesereeseseeseseeseseseseeseseeseseeseseeseseesens 236
[SENSE: | SWEEP:SCAPIUIE[:STATE]. .. eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeenaneeaaaaasaeeeeeeeaaaaaaaeeeeeeees 236

[SENSe:]SWEep:SCAPture:EVENts <Count>
Specifies the number of trigger events for which data segments are to be captured.

Parameters:
<Count> numeric value

*RST: 2

Manual operation: See "Events" on page 114
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Segmented data capturing

[SENSe:]SWEep:SCAPture:LENGth[:TIME] <Time>

Defines a time period (starting from the trigger offset) in which data is captured. If mul-
tiple events occur within one segment length, the segment is extended (see "Number
of events vs number of segments" on page 64).

Parameters:
<Time> *RST: 0
Default unit: s

Manual operation: See "Segment Length" on page 115

[SENSe:]SWEep:SCAPture:OFFSet[:TIME] <Time>

Defines an offset to the trigger event at which data capturing starts. For a negative off-
set, data capturing starts before the actual trigger event.

Parameters:
<Time> *RST: 0
Default unit: s

Manual operation: See "Trigger Offset" on page 114

[SENSe:]SWEep:SCAPture[:STATe] <State>

If activated, data is captured for the specified duration before and after each trigger
event, for the specified number of trigger events. The signal data between these cap-
ture times is not stored in the capture buffer.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
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9.10

Data acquisition

Exarnple: //Configure a power trigger at -20dBm
TRIG:SOUR RFP
TRIG:LEV:RFP -20dBm
//Activate segmented capture
SENS:SWE:SCAP ON
//Define a pretrigger offset of 5 us
SENS:SWE:SCAP:OFFS -5 us
//Capture data for 20us for 20 trigger events
SENS:SWE:SCAP:EVEN 20
SENS:SWE:SCAP:LENG 20 us

//Select single sweep mode.

INIT:CONT OFF

//Initiate a new measurement and wait until the sweep
//has finished.

INIT; *WAT

//Query the timestamps at which segments were captured
TRAC:IQ:SCAP:TST:SST?
//Query the timestamps at which trigger events occured

TRAC:IQ:SCAP:TST:TRIG?

Manual operation: See "Activating/de-activating segmented data capturing”
on page 114

Data acquisition

The following commands are required to configure how much and how data is captured
from the input signal.

MSRA/MSRT operating mode

In MSRA/MSRT operating mode, only the MSRA/MSRT primary channel actually cap-
tures data from the input signal. The data acquisition settings for pulse measurements
in MSRA/MSRT mode define the application data extract and analysis interval.

For details on the MSRA operating mode see the FSW MSRA User Manual. For details
on the MSRT operating mode see the FSW Realtime Spectrum Application and MSRT
Operating Mode User Manual.

[SENSEe:]BANDWIAIN:DEMOU. .. ...ttt et e e e e e e e e e e e eeaas 238
[SENSE:IBWIDh:DEMOU. ... .cuuieeiiieeete ettt et e et e et et e e et e e e e e e e e e e e e e en e eeaeeeans 238
[SENSE:JFREQUENCY:SPAN. .....cciiiiieiiiiieieitntet e aaaaase e e e e e eeeaaaaaaeeereeeeeeeenensennnsnnnnnnaaananeas 238
[SENSE:IBANDWIAth:DEMOG: TYPE. .. .eveeeeeereeeereeseseseseeseseeseseeseeseseseesesseseseesessesesseseenens 238
[SENSe:IBWIDth:DEMOG:TYPE.... ettt e e et e e e e e e e e e e e e e e e eanas 238
[SENSE:IDEMOA:FMVEF:TYPE. ... ettt et et et e e e e e e e e e eeas 239
[SENSEIRLENGIN?. e eeeeeee e eeseeeeseseeseeeeseeseseeseeeesesseseeeeseseseseeseseeseseeseseaseseeseseesens 239
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Data acquisition

[SENSEISRATE?. v eeeeseeeesereeseeeeseseeseeeeseseeseeseseseeseeseseeseseseseesesesenessesensesenseeeasenenns 239
[SENSE ISWED: TIME. ..o e eeeeseeeeseeeeseeeeseeseseseseseseeseseeseseeseseeseneeseseeseseeseseeseseens 239
QIR OL= N (@ 07 2 o 0 = 240

[SENSe:]BANDwidth:DEMod <Bandwidth>
[SENSe:]BWIDth:DEMod <Bandwidth>

Sets/queries the measurement bandwidth in Hz.

The measurement bandwidth is defined by the used filter and the sample rate. For
information on supported sample rates and filter bandwidths see the specifications
document.

Parameters:
<Bandwidth> *RST: 80.0 MHz
Default unit: HZ

[SENSe:]JFREQuency:SPAN <Span>
Defines the frequency span.

Parameters:

<Span> Range: 80 Hz to depends on options installed
*RST: maximum allowed
Default unit: Hz

[SENSe:]BANDwidth:DEMod:TYPE <FilterType>
[SENSe:]1BWIDth:DEMod:TYPE <FilterType>

Defines the type of demodulation filter to be used. For information on supported filter
bandwidths see the specifications document.

Parameters:

<FilterType> FLAT | GAUSs
FLAT
Standard flat demodulation filter
GAUSs

Gaussian filter for optimized settling behavior

For Gaussian filters with a large 3dB bandwidth (> 40 MHz, only
available with the bandwidth extension option) the actual filter
shape deviates strongly from the ideal Gauss filter outside a
range of approximately £80 MHz. For this range the flat filter is
more accurate.

For details see Chapter B, "Effects of large gauss filters",

on page 455.

*RST: GAUS

Manual operation: See "Filter type" on page 118
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Data acquisition

[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> 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
Example: SENS:DEM:FMVF:TYPE LPO1

Manual operation: See "FM Video Bandwidth" on page 138

[SENSe:]RLENgth?
Returns the record length in samples set up for current measurement settings.
Usage: Query only

Manual operation: See "Record length" on page 119

[SENSe:]SRATe?
Returns the sample rate set up for current measurement settings.

Return values:
<SampleRate> Current sample rate used by the application.

Usage: Query only

[SENSe:]SWEep:TIME <Time>

Defines the measurement time. It automatically decouples the time from any other set-
tings.

The maximum measurement time in the R&S FSW Pulse application is limited only by
the available memory ("memory limit reached" message is shown in status bar). Note,
however, that increasing the measurement time (and thus reducing the available mem-
ory space) may restrict the number of measurement channels that can be activated
simultaneously on the FSW.
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9.11

Pulse detection

Parameters:
<Time> refer to specifications document
*RST: depends on current settings (determined automati-
cally)

Default unit: S

Manual operation: See "Measurement Time" on page 119

TRACe:IQ:LCAPture <State>

The long capture buffer provides functionality to use the full I/Q memory depth of the
FSW for data acquisition.

Parameters:
<State> AUTO | ON | OFF

AUTO

The long capture buffer is activated in case that the record
length exceeds the amount of data which can be acquired within
the standard memory capacity of the FSW. If the record length
decreases again, the long capture buffer is deactivated automat-
ically.

ON

The long capture buffer is activated permanently. A data capture
in a different measurement channel will overwrite and invalidate
the acquired 1/Q data. A red "IQ" icon in the channel tab indi-
cates that the results for the channel no longer match the data
currently in the capture buffer.

OFF

This is the default setting. Only the standard 1/Q memory
capacity of the FSW is used. The available I1/Q memory capacity
is shared by all measurement channels.

Manual operation: See "Long Capture Buffer" on page 119

Pulse detection

The pulse detection settings define the conditions under which a pulse is detected
within the input signal.

[SENSE:IDETECHLIMIL....euieiei i et e e e e e e e e e e e e e e eaeanen 241
[SENSe:IDETECt:LIMIt:COUNL......cieiiieeee e e e e e e e e e e e e e e e e e eaeennas 241
[SENSE:IDETECHHY STOIESIS. cuuunneeeieerueeeeeieeteeeeeseettaeeeeeeessaeseeseeasseeeeressnaeseesresrnaeaeeees 241
[SENSE:IDETECERANGE. .....ceeiieiiieieiieieiaaaaaeaeeeeeeseeaaaaeeeeeeeeeeeaeeetesnsnnnnnnaaaaaeaeaeeaaaaeaeees 241
[SENSE:]IDETECERANGE:LENGN.....cciiiiieiiiiieeeiei ettt ee e s e e e e e e e aeaeeeeeeeeeeeeeneenns 242
[SENSE:IDETECERANGE:STARL....cvuuiieieeiitiieeeeeeetieee e e e et taee e e e e e ee b e e e e eeaabaeeaeseeranaeeaeseens 242
[SENSE:IDETECHREFEIENCE. .. .ccevuruieeeieetiieeeeeeeetee e e e e eetaeeeeeeeeetteseeeeeetaneeeeseestaaeeeseesens 242
[SENSE:IDETECt: THRESNOIG. ...ctuuiieieeiiiee ettt e e e e e e et e e e e e e s e e e e eeraa s 243
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Pulse detection

[SENSe:]DETect:LIMit <State>

If enabled, the number of pulses to be detected is restricted. When the maximum num-
ber is exceeded, measurement is stopped for the current capture buffer. This limitation
can be used to speed up the measurement if only a small number of pulses is of inter-
est.

The maximum number of pulses to be detected is defined using the [SENSe:
]DETect:LIMit:COUNt command.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0

Manual operation: See "Detection Limit" on page 123

[SENSe:]DETect:LIMit: COUNt <MaxPulseCount>
Defines the maximum number of pulses to be detected.

This limit is only considered if [ SENSe: ] DETect : LIMit is enabled.

Parameters:

<MaxPulseCount> integer
Range: 0 to see specifications document
*RST: 1000

Manual operation: See "Maximum Pulse Count" on page 123

[SENSe:]DETect:HYSTeresis <Hysteresis>

Defines a hysteresis for pulse detection in dB in relation to the defined threshold (see
[SENSe: ] DETect: THReshold on page 243). As long as the signal does not exceed
the hysteresis, the next threshold crossing is ignored.

Parameters:
<Hysteresis> *RST: 0
Default unit: DB

Manual operation: See "Hysteresis" on page 123

[SENSe:]DETect:RANGe <State>

Enables or disables the use of a detection range instead of the entire capture buffer for
analysis.

Parameters:
<State> ON|OFF |01
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Pulse detection

OFF | 0
The entire capture buffer is analyzed.

ON |1
The range defined by [SENSe: ] DETect : RANGe : STARt and
[SENSe: | DETect :RANGe: LENGth is analyzed.

*RST: 0

Example: SENS:DET:RANG ON
SENS:DET:RANG:STAR 10ms
SENS:DET:RANG:LENG 100ms

Manual operation: See "Detection Range" on page 123

[SENSe:]DETect:RANGe:LENGth <DetectionStart>
Defines the length of the detection range as a time in seconds.
Is only available for [SENSe: ] DETect : RANGe ON.

Parameters:
<DetectionStart> Default unit: S

Example: SENS:DET:RANG ON
SENS:DET:RANG:STAR 10ms
SENS:DET:RANG:LENG 100ms

Manual operation: See "Detection Length" on page 124

[SENSe:]DETect:RANGe:STARt <DetectionStart>

Defines the beginning of the detection range as the time in seconds from the capture
buffer start.

Is only available for [SENSe: ] DETect : RANGe ON.

Parameters:

<DetectionStart> Time from the capture buffer start
Default unit: S

Example: SENS:DET:RANG ON

SENS:DET:RANG:STAR 10ms
SENS:DET:RANG:LENG 100ms

Manual operation: See "Detection Start" on page 124

[SENSe:]DETect:REFerence <Reference>
The reference level to be used for setting the pulse detection threshold.

Parameters:
<Reference> REFLevel | PEAK | NOISe | ABSolute

REFLevel
Current reference level
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9.12

9.12.1

Configuring the pulse measurement

PEAK
Peak level as measured over the entire capture data interval

NOISe

Noise level determined from the current capture data according
10 SENSe: TRACe:MEASurement : DEFine:DURation:MIN
on page 194.

ABSolute

Absolute level defined by [SENSe: | DETect: THReshold

on page 243.

*RST: PEAK

Manual operation: See "Reference Source" on page 123

[SENSe:]DETect:THReshold <Level>

The threshold determines whether a pulse is detected or not. The top of a pulse must
exceed the threshold in order to be detected. The threshold is defined in relation to the
reference defined by [SENSe: ] DETect :REFerence.

Parameters:
<Level> numeric value in dB or dBm, depending on reference type

*RST: -10.0

Manual operation: See "Threshold" on page 123

Configuring the pulse measurement

The following commands determine how much data is measured for each pulse, in
relation to defined levels, points, or ranges.

0 MeasuremMeNnt [EVEIS. ....... .o e 243
@  MeasuremMeENt POINT........ouiiiiiiicieceee et e e e e e e e e e e aaaaaaeaeeeees 246
®  MeEaSUrEMENT FANGE. .. ..uiiiiiiiiiiie ettt e e e e e e s e re e e e e e e e as 249
®  Time SIdElObE rANQE......uuiiiiiiieee i e e e a e e e 250

Measurement levels

SENSe:TRACe:MEASUrement:ALGOMtNM........uiiieiiiiiiee e e et e e e e e e eern e e e 244
SENSe:TRACe:MEASurement:DEFine:AMPLItUAE:UNIT .....uieiiiiiiieeeeeeeereeeeeeeeeree e, 244
SENSe:TRACe:MEASurement:DEFine:BOUNIAry: TOP.........uuuuuuuruuieiiieieieieeeeeeaeeeeseeeeeeens 244
SENSe:TRACe:MEASurement:DEFine:COMPensate:ADROOP. .......uuueeeeererreeeeeeeeeeraeeeeeenns 244
SENSe:TRACe:MEASurement:DEFINE:RIPPIE. .........ooeiiieeeee e 245
SENSe: TRACe:MEASuUrement:DEFINE: TOP:FIXE.......cuueeeiee e 245
SENSe:TRACe:MEASurement:DEFine:TRANSsition:HREFerence.........cccccceeeeeeevvvvnceeeereennn, 245
SENSe:TRACe:MEASurement:DEFine:TRANSition:LREFErence.......ccccceeeeeeeevvveeeeerevnnnnnnn. 246
SENSe:TRACe:MEASurement:DEFine:TRANSition:REFerence............ccuvueeeeeeeeveveeeeeerennnnn. 246
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Configuring the pulse measurement

SENSe:TRACe:MEASurement:ALGorithm <Algorithm>

The measurement algorithm used for finding the pulse top and base levels.

Parameters:

<Algorithm> MEAN
The arithmetic average of the measured values
MEDian
The level for which half the values lie above, the other half below
in the histogram
PEAKpower
The peak power is used to detect the pulse top level.
FIXed
A fixed pulse top level value is used
*RST: MEDian

Example: SENS:TRAC:MEAS:ALG PEAK

Manual operation: See "Measurement Algorithm" on page 126

SENSe:TRACe:MEASurement:DEFine:AMPLitude:UNIT <Unit>

Defines the unit of the pulse amplitude values, i.e. whether magnitude (V) or power (W,
dBm) values are used to determine the threshold levels for fall and rise times.

Parameters:
<Unit> V|W | DBM

*RST: \Y,

Manual operation: See "Reference Level Unit" on page 126

SENSe:TRACe:MEASurement:DEFine:BOUNdary:TOP <Pulselnstant>

The boundary in percent of the pulse amplitude to either side of the pulse top (ON
state). Used to determine the settling time, for example. Once the signal remains within
the boundary, it is assumed to have settled.

Parameters:

<Pulselnstant> percentage
Range: 1 to 20
*RST: 3

Manual operation: See "Boundary" on page 127

SENSe:TRACe:MEASurement:DEFine:COMPensate:ADRoop <State>

Determines whether the 100% value (from base to top) for the rise and fall time mea-
surements is calculated from the Edges.
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Configuring the pulse measurement

This allows you to consider a "droop" in the pulse top during the pulse measurements.
If a droop is to be considered, the 100% value must be calculated separately for the
rising and falling edges.

Parameters:

<State> ON |1
The 100% value is measured separately for the rising and falling
edges.
OFF | 0
The 100% value is measured at the pulse center and used for all
measurements.

*RST: 1

Manual operation: See "Position" on page 125

SENSe:TRACe:MEASurement:DEFine:RIPPle <Portion>

Determines portion of the pulse top which is used to measure the ripple.

Parameters:

<Portion> percentage
Range: 0 to 100
*RST: 50

Manual operation: See "Ripple Portion" on page 126

SENSe:TRACe:MEASurement:DEFine:TOP:FIXed <TopFixed>
Defines the top power level value to be used by the pulse measurement algorithm.

Is only available for SENSe : TRACe :MEASurement : ALGorithmFIXed

Parameters:
<TopFixed> numeric value
Default unit: dBm
Example: SENS:TRAC:MEAS:ALG FIXED

SENS:TRAC:MEAS:DEF:TOP:FIX -10

Manual operation: See "Fixed Value" on page 126

SENSe:TRACe:MEASurement:DEFine:TRANsition:HREFerence <Threshold>

The upper threshold in percent of the pulse amplitude used to signify the end of a ris-
ing or beginning of a falling signal level.

Parameters:

<Threshold> percentage
Range: 0 to 100
*RST: 90

Manual operation: See "High (Distal) Threshold" on page 126
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9.12.2

Configuring the pulse measurement

SENSe:TRACe:MEASurement:DEFine:TRANsition:LREFerence <Threshold>

The lower threshold in percent of the pulse amplitude used to signify the end of a fall-
ing or beginning of a rising signal level.

Parameters:

<Threshold> percentage
Range: 0 to 100
*RST: 10

Manual operation: See "Low (Proximal) Threshold" on page 127

SENSe:TRACe:MEASurement:DEFine:TRANsition:REFerence <Threshold>

The threshold in percent of the pulse amplitude used to signify the mid-transition level
between pulse states.

Parameters:

<Threshold> percentage
Range: 0 to 100
*RST: 50

Manual operation: See "Mid (Mesial) Threshold" on page 126

Measurement point

SENSe:TRACe:MEASurement:DEFiNe:PULSE:INSTANt........ccvniiiieeieiieeeeee e eeeenns 246
SENSe:TRACe:MEASurement:DEFine:PULSe: INSTant: AWINAOW. .......uveeeerevveeereeieeevnneeeens 246
SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence.......ccccceueveeennriivvncrennnn. 247
SENSe:TRACe:MEASurement:DEFiNe:PULSE:REFEIENCE......ccceeevvvveeieeeieiiiiieeeeeeeeieeeeeeens 247
SENSe:TRACe:MEASurement:DEFine:PULSe:REFerence:POSItioN.........ccuueeeeeevevvvneieneens 248

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant <Pulselnstant>
The time instant used for in-pulse measurements e.g. power, phase or frequency.

Parameters:
<Pulselnstant> *RST: 0
Default unit: S

Manual operation: See "Offset" on page 128

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:AWINdow <Length>

The length of an averaging window centered on the Measurement Point.
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Parameters:

<Length> Size of the window around the measurement point used for
averaging
Range: 0 to 10000
*RST: 0.0

Default unit: s

Manual operation: See "Averaging Window" on page 128

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence <Reference>
The reference point used for specifying the pulse time instant.

Parameters:

<Reference> RISE
The measurement point is defined in reference to the rising edge
(mid-level crossing).
CENTer
The measurement point is defined in reference to the center of
the pulse (equal distance from the rising and falling mid-level
crossings).
FALL
The measurement point is defined in reference to the falling
edge (mid-level crossing).
TRIG
The measurement point is defined in reference to the trigger
event.
This setting is only available for segmented capture. Configure a
trigger and activate segmented capture mode (see [SENSe:
] SWEep:SCAPture[:STATe] on page 236).

*RST: CENTer

Manual operation: See "Measurement Point Reference” on page 128

SENSe:TRACe:MEASurement:DEFine:PULSe:REFerence <RefPulseNumber>

Selects a particular pulse to be used as a reference for relative pulse parameters (see
SENSe:TRACe:MEASurement :DEFine:PULSe:REFerence:POSition
on page 248).

The number of the current or all detected pulses can be queried using [SENSe:
] PULSe :NUMBer? on page 373 or [SENSe: ] PULSe: ID? on page 373.

Parameters:
<RefPulseNumber> Range: 0 to number of detected pulses
*RST: 0

Manual operation: See "Reference for Pulse-Pulse Measurements" on page 128
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SENSe:TRACe:MEASurement:DEFine:PULSe:REFerence:POSition <Mode>

Defines the eference pulse on which relative pulse results are based (e.g. for traces
normalized to reference pulse, see Chapter 4.7.2, "Normalizing traces", on page 73).

Parameters:
<Mode> FIXed | SELected | BPULse | APULse
FiXed
A fixed pulse number; the pulse number is specified by SENSe :
TRACe:MEASurement :DEFine:PULSe:REFerence
on page 247
SELected
The currently selected pulse (see SENSe: TRACe:
MEASurement :DEFine:PULSe:SELected on page 258)
BPULse
The nth pulse before the currently evaluated pulse, where n is
the number specified by SENSe : TRACe : MEASurement :
DEFine:PULSe:REFerence on page 247.
No values are available for the first n pulses.
APULse
The nth pulse after the currently evaluated pulse, where n is the
number specified by SENSe : TRACe : MEASurement : DEFine:
PULSe:REFerence on page 247.
No values are available for the last n pulses.
Example: SENS:TRAC:MEAS:DEF: PULS:REF:POS FIX
SENS:TRAC:MEAS:DEF:PULS:REF 1
All relative pulse results are based on pulse number 1.
Example: SENS:TRAC:MEAS:DEF:PULS:SEL 2
SENS:TRAC:MEAS:DEF: PULS:REF:POS SEL
All relative pulse results are based on the currently selected
pulse number 2.
Example: SENS:TRAC:MEAS:DEF: PULS:REF:POS BPUL
SENS: TRAC:MEAS:DEF:PULS:REF 1
For each pulse evaluation, the previous pulse is used as a refer-
ence. The first pulse has no results.
Example: SENS: TRAC:MEAS:DEF:PULS:REF:POS APUL

SENS: TRAC :MEAS : DEF : PULS:REF 2
For each pulse evaluation, the second-next pulse is used as a
reference. The last 2 pulses have no results.

Manual operation: See "Reference for Pulse-Pulse Measurements" on page 128
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9.12.3 Measurement range

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth.........cccovvveeeeiineieinnnnen. 249
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:LEFT.......ccceevvvvveereeenns 249
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGH!...........cccevuenenneees 249
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:REFerence...........ccccccovuuenenn.... 249

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth <Length>

Parameters:

<Length> percentage
Range: 1 to 100
*RST: 75

Manual operation: See "Reference, Length, Offset" on page 130

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:LEFT
<OffsetLeft>

The offset in seconds from the pulse rising edge at which the estimation range begins.

Parameters:
<OffsetlLeft> *RST: 0
Default unit: S

Manual operation: See "Reference, Length, Offset" on page 130

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGHt
<OffsetRight>

The offset in seconds from the pulse falling edge at which the estimation range ends.

Parameters:
<OffsetRight> *RST: 0
Default unit: S

Manual operation: See "Reference, Length, Offset" on page 130

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:REFerence
<Reference>

Defines the reference for the measurement range definition. Depending on the
selected reference type, an additional setting is available to define the range.

Parameters:
<Reference> CENTer | EDGE

CENTer
Defines a relative range around the center of the pulse. The
range is defined by its length in percent of the pulse top.
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EDGE

Defines the start and stop of the measurement range with
respect to the pulse edges. The range is defined by a time off-
set from the middle of the rising edge and a time offset from the
middle of the falling edge.

*RST: CENTer

Manual operation: See "Reference, Length, Offset" on page 130

Time sidelobe range

These commands are only available if the additional option FSW-KGS is installed.

SENSe:TRACe:MEASurement:DEFine:TSRange:ALIGNMENt..........cooeeieeiviieeeeeiiiiieeeeeeeeee, 250
SENSe:TRACe:MEASurement:DEFine:TSRange:KOTIMe:AUTO.....cccceeieieieeeerieeeeeeeeeeeeeees 250
SENSe:TRACe:MEASurement:DEFine:TSRange:KOTime:LENGth.........ccccooveviiiiiiiieennnns 251
SENSe:TRACe:MEASurement:DEFine: TSRange:LENGth..........uuuuciaiiiieieee e 251
SENSe:TRACe:MEASurement:DEFine: TSRaANGE:RANGE........cccevvrereimimneaaiaaaaaeeeeeeeeaaeaen 251

SENSe:TRACe:MEASurement:DEFine:TSRange:ALIGnment <Alignment>

Specifies the alignment with respect to the "Peak Correlation" on page 36 point used to
define the time sidelobe range.

Is only available if the additional option FSW-K6S is installed.
Parameters:
<Alignment> LEFT | CENTer | RIGHt

Left
The sidelobe range stops to the left of the peak correlation point.

Center

The sidelobe range is centered around the peak correlation
point.

Right

The sidelobe range starts to the right of the peak correlation
point.

Manual operation: See "Alignment” on page 132

SENSe:TRACe:MEASurement:DEFine:TSRange:KOTime:AUTO <State>

Defines an excluded area around the center of the time sidelobe range, assuming this
is the mainlobe, in which no results are calculated.

Is only available if the additional option FSW-K6S is installed.
Parameters:
<State> ON|OFF|1]0

ON |1
The determined mainlobe 3 dB width is used (see [SENSe:
]PULSe:TSIDelobe:MWIDth? on page 430)
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OFF | 0

You can define the length of the keep-out time using sENSe :
TRACe:MEASurement :DEFine:TSRange:KOTime: LENGth
on page 251.

*RST: 1

Manual operation: See "Keep-Out Time" on page 132

SENSe:TRACe:MEASurement:DEFine:TSRange:KOTime:LENGth <Length>
The length of the time sidelobe range keep-out time (in seconds).
Is only available if the additional option FSW-K6S is installed.

Parameters:
<Length> Default unit: S

Manual operation: See "Length" on page 132

SENSe:TRACe:MEASurement:DEFine:TSRange:LENGth <Length>
The length of the pulse time sidelobe range (in seconds).
Is only available if the additional option FSW-K6S is installed.

Parameters:
<Length> Default unit: S

Manual operation: See "Length” on page 132

SENSe:TRACe:MEASurement:DEFine:TSRange:RANGe <Reference>
Defines which part of the detected pulse is evaluated for sidelobe results.
Is only available if the additional option FSW-K6S is installed.

Parameters:

<Reference> RRANge | MANual
RRANge
The configured result range (see Chapter 9.14.2, "Defining the
result range", on page 258) is also used to evaluate sidelobes.
MANual
You can define the length and alignment of the sidelobe range
differently to the result range using the SENSe : TRACe:
MEASurement :DEFine:TSRange:ALIGnment and SENSe:
TRACe:MEASurement :DEFine:TSRange: LENGth com-
mands.

*RST: RRANge

Manual operation: See "Range" on page 131
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9.13 Configuring and performing sweeps

When the Pulse application is activated, a continuous sweep is performed automati-
cally. However, you can stop and start a new measurement any time.

Furthermore, you can perform a sequence of measurements using the Sequencer (see
"Multiple Measurement Channels and Sequencer Function" on page 16).

Useful commands for configuring sweeps described elsewhere:
® [SENSe:]SWEep:TIME on page 239
® [SENSe:]SWEep:POINts on page 345

Remote commands exclusive to configuring sweeps:

Y =T ] 252
INITIAtE N> CONMEES. ... .ceuniiereeeeeeee et e et e et e e e et e e e eae e e st e e eeaaeeeeaeesaaeeeennseeenneeeran 253
INITIGte<N>ICONTINUOUS. ..evvvrrrrtururnneeaeietereeeeeeeeeserereeeeressssrstarssasanaeseseseesaeesseesesereeeeenns 253
INITIAtE<N>[IIMMEAIALE].. e e eieerie i ee et e et e et e e e e et e e e e e e et e e e eesesbaeaeseesnaaaeaaes 254
INITIAtE N> REFRESN. .. i ceiiiee ettt e ettt e e e e e eee e e e e e ee it e e e e seebaaaeeeeeeesbanaaaeees 254
INITiate:SEQUENCEr:REFRESN[:ALL].ccutuiiiiieeiitiee e e e et e e e e et e e e e e e e e e e e e een e 254
INITiate:SEQUENCErABORI ... ...t e e e e e e e e e eeeans 255
INITiate:SEQUENCErIMMEIAte. .....ccuuiiieei e et e et e e e e e e e e eaaeees 255
INITiate:SEQUENCENMODE.........ciiiie e e e et e e e e e e e e e s e e e et e e e eaa e e raneeeerans 255
[SENSE:JSWEEP:ICOUNTL....ccvtiieieeiiiiiiie e e ee ettt e e e e e et tee e e e e s ee e e e e e eeesta e eeseeanaaaeaesensnnnaaaaees 256
[SENSEe:]SWEEP:COUNLCURRENL?....cvvuiieeieeiiiieeeeeettee e eeeeeetee e e e e eeebe e e e e e eenb s eeeeeernnanns 257
SY STEM IS EQUENCET . ... eeeei et ee et e e et e et e ettt e e ettt eeeae e e et e eeean e seanaestnnaeeetnaernnnneesan 257
ABORt

Aborts the measurement in the current channel and resets the trigger system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *OPC? or *WAT command after ABOR and
before the next command.

For details on overlapping execution see Remote control via SCPI.

To abort a sequence of measurements by the Sequencer, use the INTTiate:
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 FSW is blocked for further commands. In this case, you must interrupt
processing on the remote channel first in order to abort the measurement.

To do so, send a "Device Clear" command from the control instrument to the FSW on a
parallel channel to clear all currently active remote channels. Depending on the used
interface and protocol, send the following commands:

® Visa:viClear ()
® GPIB: ibclr ()
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® 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

INITiate<n>:CONMeas

Restarts a (single) measurement that has been stopped (using 2BORt) or finished in
single measurement mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.

As opposed to INITiate<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: Asynchronous command

Manual operation: See "Continue Single Sweep" on page 121

INITiate<n>:CONTinuous <State>
Controls the measurement mode for an individual channel.

Note that in single measurement mode, you can synchronize to the end of the mea-
surement with *OPC, *OPC? or *WAI. In continuous measurement mode, synchroniza-
tion to the end of the measurement is not possible. Thus, it is not recommended that
you use continuous measurement mode in remote control, as results like trace data or
markers are only valid after a single measurement end synchronization.

For details on synchronization see Remote control via SCPI.

If the measurement mode is changed for a channel while the Sequencer is active (see
INITiate:SEQuencer:IMMediate on page 255), 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
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ON |1
Continuous measurement

OFF | 0
Single measurement

*RST: 1 (some applications can differ)

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 120

INITiate<n>[:IMMediate]
Starts a (single) new measurement.

With measurement count or average count > 0, this means a restart of the correspond-
ing number of measurements. With trace mode MAXHold, MINHold and AVERage, the
previous results are reset on restarting the measurement.

You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see Remote control via SCPI.

Suffix:
<n> irrelevant
Usage: Asynchronous command

Manual operation: See "Single Sweep / Run Single" on page 120

INITiate<n>:REFResh
Updates the current measurement results to reflect the current measurement settings.

No new 1/Q data is captured. Thus, measurement settings apply to the 1/Q data cur-
rently in the capture buffer.

The command applies exclusively to I/Q measurements. It requires 1/Q data.

Suffix:
<n> irrelevant
Example: INIT:REFR
Updates the 1Q measurement results.
Usage: Asynchronous command

Manual operation: See "Refresh (MSRA/MSRT only)" on page 121

INITiate:SEQuencer:REFResh[:ALL]

Is only available if the Sequencer is deactivated (SYSTem: SEQuencer
SYST:SEQ:0FF) and only in MSRA/MSRT mode.
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The data in the capture buffer is re-evaluated by all active MSRA/MSRT secondary
applications.

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.

INITiate:SEQuencer:ABORt
Stops the currently active sequence of measurements.

You can start a new sequence any time using INTTiate:SEQuencer:IMMediate
on page 255.

Usage: Event

INITiate:SEQuencer:IMMediate
Starts a new sequence of measurements by the Sequencer.

Its effect is similar to the INITiate<n>[:IMMediate] command used for a single
measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem: SEQuencer on page 257).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement is per-
formed once.
INIT:SEQ:IMM
Starts the sequential measurements.

INITiate:SEQuencer:MODE <Mode>

Defines the capture mode for the entire measurement sequence and all measurement
groups and channels it contains.
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Note: To synchronize to the end of a measurement sequence using *OPC, *OPC? or
*WAT, use SINGle Sequencer mode.

Parameters:

<Mode> SINGle
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence is finished.

CONTinuous

Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence restarts with the first one and
continues until it is stopped explicitly.

*RST: CONTinuous

[SENSe:]SWEep:COUNt <SweepCount>
Defines the number of measurements that the application uses to average traces.

See also Chapter 4.7.1, "Trace statistics", on page 73.

In continuous measurement mode, the application calculates the moving average over
the average count.

In single measurement mode, the application stops the measurement and calculates
the average after the average count has been reached.

Parameters:

<SweepCount> When you set a sweep count of 0 or 1, the FSW performs one
single measurement in single measurement mode.
In continuous measurement mode, if the sweep count is set to 0,
a moving average over 10 measurements is performed.

Range: 0 to 200000
*RST: 0

<SweepCount> If you set a sweep count of 0 or 1, the application performs one
single sweep in single sweep mode.
In continuous sweep mode, if the average count is setto 0, a
moving average over 10 sweeps is performed.

Range: 0 to 100000
*RST: 0

Example: SWE : COUN 64

Sets the number of measurements to 64.
INIT:CONT OFF

Switches to single measurement mode.
INIT; *WAT

Starts a measurement and waits for its end.
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Manual operation: See "Sweep/Average Count" on page 121

[SENSe:]SWEep:COUNt:CURRent?

This query returns the current number of started sweeps or measurements. This com-
mand is only available if a sweep count value is defined and the instrument is in single
sweep mode.

Return values:
<CurrentCount>

Usage: Query only

SYSTem:SEQuencer <State>

Turns the Sequencer on and off. The Sequencer must be active before any other
Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error occurs.

A detailed programming example is provided in the "Operating Modes" chapter in the
FSW User Manual.

Parameters:

<State> ON|OFF |01
ON |1
The Sequencer is activated and a sequential measurement is
started immediately.
OFF | 0
The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are notavailable.

*RST: 0

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement is
performed once.
INIT:SEQ:IMM

Starts the sequential measurements.
SYST:SEQ OFF

9.14 Configuring the results

Some evaluation methods require or allow for additional settings to configure the result

display.

@ SeleCtiNng the PUISE.....ueiiiiiiee e e a e e e 258
o Defining the reSUIt FaNGE.......ccii it e e e 258
e Configuring a parameter distribution...............ooriiiiiiiiiiiici e 260
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e Configuring a parameter SPECIrUM... ... 268
e Configuring a pulse-pulse SPECIrUM.........c.uuiiiiiiiieiee e 275
o Configuring a parameter treNd.... ..o 277
o Configuring a result range SPECITUM......c..oiiiiiiiir e 300
e Configuring the statistics and parameter tables............ccccceveeiiiiiiicccciiiiieeeee e, 301
e Configuring limit ChECKS........cceeiiieeeeeeeee e 323
e Configuring the Y-Axis scaling and UnitS...........ccceceeeiieiiiiiiiiiiieeeieeeeeeeeeevee 327

Selecting the pulse

The pulse traces (frequency, magnitude and pulse vs. time) always display the trace
for one specific pulse, namely the currently selected pulse. To select a pulse, use the
following command:

SENSe:TRACe:MEASurement:DEFine:PULSE:SELECted.........covuvevniiiiiiieiiieeeeeeeeeea e 258

SENSe:TRACe:MEASurement:DEFine:PULSe:SELected <PulseNumber>

Selects a particular pulse for which the traces, parameters and results are displayed,
or queries the number of the selected pulse.

The pulse number is always relative to the current detection range, that is: pulse num-
ber 1 is the first pulse within the detection range in the capture buffer.

Query the number of the current or all detected pulses using [SENSe: ] PULSe:
NUMBer? on page 373 or [SENSe: ] PULSe: ID? on page 373.

Note that this command causes an error if no measurement results are available.

Parameters:

<PulseNumber> Range: 0 to number of detected pulses
*RST: 0

Example: SENS:TRAC:MEAS:DEF:PULS:SEL 2

Defining the result range

The result range determines which data is displayed on the screen (see also "Mea-
surement range vs. result range vs. detection range" on page 19). This range applies
to the pulse magnitude, frequency and phase vs time displays.

SENSe:TRACe:MEASurement:DEFine:RRANGE:ALIGNMENt.........uuvviririiiiiiieeeieeeeeeeeeaeeean, 259
SENSe:TRACe:MEASurement:DEFiNe:RRANGEAUTO. ....coiiiiieeieeiieeeee e 259
SENSe:TRACe:MEASurement:DEFine:RRANGE:LENGth. ........iiiiiiiiaeieie e, 259
SENSe:TRACe:MEASurement:DEFine:RRANGE:OFFSEt.........cccvvvieeeiiiieeieieiiieeaneae e 259
SENSe:TRACe:MEASurement:DEFine:RRANGE:REFEreNCe. .........uvvvvvvurieiieeieiereeeeeeeeenenn. 260
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SENSe:TRACe:MEASurement:DEFine:RRANge:ALIGnment <Alignment>

Specifies the alignment with respect to the reference point used to define the result

range.
Parameters:
<Alignment> LEFT | CENTer | RIGHt
LEFT
The result range starts at the pulse center or selected edge.
CENTer
The result range is centered around the pulse center or selected
edge.
RIGHt
The result range ends at the pulse center or selected edge.
*RST: CENTer

Manual operation: See "Alignment" on page 136

SENSe:TRACe:MEASurement:DEFine:RRANge:AUTO <State>

If enabled, the result range length is determined automatically according to the width of
the selected pulse (see SENSe: TRACe :MEASurement :DEFine:PULSe: SELected
on page 258).

Parameters:
<State> OFF
Switch the function off
ON
Switch the function on
ONCE
Execute the function once and then switch it off
*RST: ON

Manual operation: See "Auto Scale Continuous (All)" on page 132
See "Auto Scale Once (All)" on page 133
See "Automatic Range Scaling" on page 136

SENSe:TRACe:MEASurement:DEFine:RRANge:LENGth <Length>

Parameters:
<Length> *RST: 30 us
Default unit: S

Manual operation: See "Length" on page 136

SENSe:TRACe:MEASurement:DEFine:RRANge:OFFSet <Offset>

The offset (in seconds) fr