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R&S®FSW-K6 Preface

1 Preface

1.1 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 R&S FSW User Manual.

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

e Welcome to the Pulse Measurements Application
Introduction to and getting familiar with the application

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

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

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

e 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

e 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 R&S FSW User Manual)
Programming examples demonstrate the use of many commands and can usually
be executed directly for test purposes

o List of remote commands
Alphahabetical list of all remote commands described in the manual

e Index

1.2 Documentation Overview

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

e Printed Getting Started manual
e Online Help system on the instrument

e Documentation CD-ROM with:
— Getting Started

— User Manuals for base unit and firmware applications
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R&S®FSW-K6 Preface

— Service Manual
— Release Notes
— Data sheet and product brochures

Online Help

The Online Help is embedded in the instrument's firmware. It offers quick, context-sen-
sitive access to the complete information needed for operation and programming.
Online help is available using the % icon on the toolbar of the R&S FSW.

Web Help

The web help provides online access to the complete information on operating the
R&S FSW and all available options, without downloading. The content of the web help
corresponds to the user manuals for the latest product version. The web help is availa-
ble from the R&S FSW product page at http://www.rohde-schwarz.com/product/
FSW.html > Downloads > Web Help.

Getting Started

This manual is delivered with the instrument in printed form and in PDF format on the
CD. It provides the information needed to set up and start working with the instrument.
Basic operations and handling are described. Safety information is also included.

The Getting Started manual in various languages is also available for download from
the Rohde & Schwarz website, on the R&S FSW product page at http://www2.rohde-
schwarz.com/product/FSW.html.

User Manuals
User manuals are provided for the base unit and each additional (firmware) application.

The user manuals are available in PDF format - in printable form - on the Documenta-
tion CD-ROM delivered with the instrument. In the user manuals, all instrument func-
tions are described in detail. Furthermore, they provide a complete description of the
remote control commands with programming examples.

The user manual for the base unit provides basic information on operating the

R&S FSW in general, and the Spectrum application in particular. Furthermore, the soft-
ware functions that enhance the basic functionality for various applications are descri-
bed here. An introduction to remote control is provided, as well as information on main-
tenance, instrument interfaces and troubleshooting.

In the individual application manuals, the specific instrument functions of the applica-
tion are described in detail. For additional information on default settings and parame-
ters, refer to the data sheets. Basic information on operating the R&S FSW is not inclu-
ded in the application manuals.

All user manuals are also available for download from the Rohde & Schwarz website,
on the R&S FSW product page at http://www2.rohde-schwarz.com/product/FSW.html.
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1.3

1.3.1

1.3.2

Conventions Used in the Documentation

Service Manual

This manual is available in PDF format on the Documentation CD-ROM delivered with
the instrument. It describes how to check compliance with rated specifications, instru-
ment function, repair, troubleshooting and fault elimination. It contains all information
required for repairing the R&S FSW by replacing modules.

Release Notes

The release notes describe the installation of the firmware, new and modified func-
tions, eliminated problems, and last minute changes to the documentation. The corre-
sponding firmware version is indicated on the title page of the release notes.

The most recent release notes are also available for download from the Rohde &
Schwarz website, on the R&S FSW product page at http://www2.rohde-schwarz.com/
product/FSW.html > Downloads > Firmware.

Conventions Used in the Documentation

Typographical Conventions

The following text markers are used throughout this documentation:

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

quotation marks.

KEYS Key names are written in capital letters.

File names, commands, File names, commands, coding samples and screen output are distin-

program code guished by their font.

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

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.

Conventions for Procedure Descriptions

When describing how to operate the instrument, several alternative methods may be
available to perform the same task. In this case, the procedure using the touchscreen
is described. Any elements that can be activated by touching can also be clicked using
an additionally connected mouse. The alternative procedure using the keys on the
instrument or the on-screen keyboard is only described if it deviates from the standard
operating procedures.
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Conventions Used in the Documentation

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.



Starting the Pulse Application

2 Welcome to the Pulse Measurements Appli-

2.1

cation

The R&S FSW-K6 is a firmware application that adds functionality to perform measure-
ments on pulsed signals to the R&S FSW.

The pulse measurements application provides measurement and analysis functions for
pulse signals frequently used in radar applications, for example.

The R&S FSW-K6 features:

e Measurement of basic pulse characteristics
e Analysis of parameter trends over time

e Display of amplitude, frequency and phase measurement traces for individual pul-
ses

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

All functions not discussed in this manual are the same as in the base unit and are
described in the R&S FSW User Manual. The latest version is available for download
at the product homepage (http://www2.rohde-schwarz.com/product/FSW.html).

Installation

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

Starting the Pulse Application

Pulse measurements require a separate application on the R&S FSW.

To activate the Pulse application

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

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

2. Select the "Pulse" item.

(A

Pulse

The R&S FSW opens a new measurement channel for the 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 the "Overview"
softkey from any menu (see chapter 5.2, "Configuration Overview", on page 55).


http://www2.rohde-schwarz.com/product/FSW.html
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Welcome to the Pulse Measurements Application

2.2

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 independant of the currently displayed tab.

For details on the Sequencer function see the R&S FSW User Manual.

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.

3 Pulse

Meas Time 1 SGL
r MeasBW £ Count 5/5

PRI *

(us

Clrw 5 Pulse (1) Phase

Start 6.44 ps

1 = Channel bar for firmware and measurement settings

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

4 = Diagram area

5 = Diagram footer with diagram-specific information, depending on measurement
6 = Instrument status bar with error messages, progress bar and date/time display
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Understanding the Display Information

MSRA/MSRT operating mode

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

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

Channel bar information

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

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

Ref Level Reference level

Att *) RF attenuation

Freq *) Center frequency for the RF signal

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 1/Q data file (see chapter 5.4.1.2, "Settings for Input from 1/Q Data Files",
on page 61), most measurement settings related to data acquisition are not known and thus not dis-
played. For details see chapter 4.5.2, "Basics on Input from 1/Q Data Files", on page 44.

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

R&S FSW Getting Started manual.

Window title bar information

For each diagram, the header provides the following information:

2 Magnitude Capture

Fig. 2-1: Window title bar information in the 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.



Understanding the Display Information

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.



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

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

Exporting Table Results to an ASCII File

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

For step-by-step instructions on how to export a table, see chapter 8.1, "How to Export
Table Data", on page 143.

3.1

I S | (YN = (= T4 =) (T T 15
e FEvaluation Methods for Pulse Measurements..........ccoceuiiieeeiiieeee e 24

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 Stand-
ard on Transitions, Pulses, and Related Waveforms", from the IEEE Instrumentation
and Measurement (I&M) Society, 7 July 2003).

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 34.)
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Fig. 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 105) or apply the required
SCPI parameter to the remote command (see chapter 9.13, "Configuring the Results",
on page 213 and chapter 9.18, "Retrieving Results", on page 276).

®  TimMING Parameters......couiiii i e e e e e e 16
o Power/Amplitude Parameters.........ccuuiiiiiiiiieee et a e 19
®  FrequencCy Parameters. . ... .. . i 22
®  Phase Parameters....... ... 23

Timing Parameters

The following timing parameters can be determined by the R&S FSW-K6 application.

I 0= €= 0 o SRS 17
SEHIING TIME ..t e e e e b e e e e e 17
L ET= 0 110 TSRS 17
= [ I3 T Y PP 17
Pulse Width (ON TimMeE)....ccci it ee e e e e e e e e s e e e e e e e e e e s s nnnrereeeeeaeas 17
L )3 I 0= TSRS 18
DULY RATO. ¢ttt e e e s e e e s snree e e e s annee 18
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DULY CYCIE (90)-uuurrrreeteeeiaaeie e i eiititeee e e e e e e e s e sseereeeeeeeaaaaeesssssnnteraeaeeeeeaaeeessaaannnsenneneeees 18
Pulse Repetition INterval..............uuiiiiiiiiiiei et 18
Pulse Repetition FrequenCy (HZ).......cueeviiiiiiieecies e 18
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. 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 57.

Remote command:
[SENSe: ] PULSe:TIMing:TSTamp? on page 309
CALCulate<n>:TABLe:TIMing:TSTamp on page 253

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 309
CALCulate<n>:TABLe:TIMing:SETT11ing on page 253

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 308
CALCulate<n>:TABLe:TIMing:RISE on page 252

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 305
CALCulate<n>:TABLe:TIMing:FALL on page 251

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.
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See figure 3-1

Remote command:
[SENSe:]PULSe:TIMing:PWIDth? on page 307
CALCulate<n>:TABLe:TIMing:PWIDth on page 252

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 305
CALCulate<n>:TABLe:TIMing:OFF on page 251

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:DRATio? on page 304
CALCulate<n>:TABLe:TIMing:DRATio on page 251

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 303
CALCulate<n>:TABLe:TIMing:DCYCle on page 250

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 57) determines whether this value is calculated from
consecutive rising or falling edges.

Remote command:
[SENSe: ] PULSe:TIMing:PRI? on page 307
CALCulate<n>:TABLe:TIMing: PRI on page 252

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 306
CALCulate<n>:TABLe:TIMing:PRF on page 251
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3.1.2 Power/Amplitude Parameters

The following power/amplitude parameters can be determined by the R&S FSW-K6

application.
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AVEIAGE TX POWET ... .ttt ettt ettt e e e e e e e e e e e e e e e e e aaaeeeaanan 20
MINIMUM POWET ... ..ot e e e e e e e et e e e e et e e e e e e eaaaaaaaaes 20
PEAK POWET ... ettt e et e e e e e e e e e e e e e e e e e e e e e ee e e as 20
Peak-to-Avg ON Power Ratio.........cooiiiiiiiiiiiiie e 20
Peak-to-Average TX POWEr RatiO........cccoiiiicciiiiiiiiiece et 20
Peak-to-Min POWET RaATIO.......cicueiiiiiiiiiie ettt e 20
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Pulse-to-Pulse Power DIifferenCe............ooooviiiiiiiiiiiiicccceieie e 22
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 100).

Remote command:

[SENSe: ] PULSe:POWer:TOP? on page 296

CALCulate<n>:TABLe:POWer:TOP on page 250

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 287
CALCulate<n>:TABLe:POWer:BASE on page 247

Pulse Amplitude
The difference between the "Top Power" and the "Base Power". This value determines
the 100% power range (amplitude).

Remote command:
[SENSe: ] PULSe:POWer:AMPLitude? on page 285
CALCulate<n>:TABLe:POWer:AMPLitude on page 247
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Average ON Power

The average power during the pulse ON time
Remote command:

[SENSe: ] PULSe:POWer:ON? on page 289
CALCulate<n>:TABLe:POWer :ON on page 248

Average Tx Power

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

[SENSe: ] PULSe:POWer:AVG? on page 286
CALCulate<n>:TABLe:POWer:AVG on page 247

Minimum Power

The minimum power over the entire pulse ON + OFF time
Remote command:

[SENSe: ] PULSe:POWer:MIN? on page 288
CALCulate<n>:TABLe:POWer:MIN on page 248

Peak Power

The maximum power over the entire pulse ON + OFF time
Remote command:

[SENSe: ] PULSe:POWer :MAX? on page 287
CALCulate<n>:TABLe:POWer:MAX on page 248

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 293

CALCulate<n>:TABLe:POWer: PON on page 249

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 291

CALCulate<n>:TABLe:POWer : PAVG on page 249

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 291
CALCulate<n>:TABLe:POWer : PMIN on page 249
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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 behaviour).
For more information see chapter 4.1.1, "Amplitude Droop", on page 35

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 101), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:ADRoop: DB? on page 284

[SENSe: ] PULSe:POWer:ADRoop [ : PERCent] ? on page 285
CALCulate<n>:TABLe:POWer:ADRoop: DB on page 246
CALCulate<n>:TABLe:POWer :ADRoop [ : PERCent] on page 247

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 35

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 101), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:RIPPle:DB? on page 294

[SENSe: ] PULSe:POWer:RIPPle[:PERCent]? on page 295
CALCulate<n>:TABLe:POWer:RIPPle: DB on page 250
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent] on page 250

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 37.

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 101), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:OVERshoot : DB? on page 289

[SENSe: ] PULSe:POWer:0VERshoot [ : PERCent] ? on page 290
CALCulate<n>:TABLe:POWer:OVERshoot : DB on page 248
CALCulate<n>:TABLe:POWer:OVERshoot [ : PERCent] on page 248

Power

The power measured at the pulse "measurement point" specified by the Measurement
Point Reference and the "Offset" on page 102

Remote command:

[SENSe: ] PULSe:POWer: POINt? on page 292

CALCulate<n>:TABLe:POWer : POINt on page 249
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Pulse-to-Pulse Power Difference
The ratio of the "Power" values from the first measured pulse to the current pulse.

Remote command:
[SENSe: ] PULSe:POWer:PPRatio? on page 294
CALCulate<n>:TABLe:POWer:PPRatio on page 249

Frequency Parameters

The following frequency parameters can be determined by the R&S FSW-K6 applica-
tion.

Yo [ =T o3 USSR 22
Pulse-Pulse Frequency DiIfferEnce. ...t 22
Frequency Error (RIMS)... .o ettt sttt 22
Frequency Error (PEAK)........uuei ittt e e e e e e e e e e e e e e 22
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Frequency

Frequency of the pulse measured at the defined Measurement Point

Remote command:
[SENSe: ] PULSe:FREQuency:POINEt? on page 316
CALCulate<n>:TABLe:FREQuency:POINt on page 244

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 317
CALCulate<n>:TABLe:FREQuency: PPFRequency On page 245

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 317
CALCulate<n>:TABLe:FREQuency:RERRor on page 245

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.

Remote command:
[SENSe: ] PULSe:FREQuency: PERRor? on page 315
CALCulate<n>:TABLe:FREQuency:PERRor on page 244
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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 315
CALCulate<n>:TABLe:FREQuency:DEViation on page 244

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 314
CALCulate<n>:TABLe:FREQuency:CRATe on page 243

Phase Parameters

The following phase parameters can be determined by the R&S FSW-K6 application.
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Phase

Phase of the pulse measured at the defined Measurement Point

Remote command:
[SENSe: ] PULSe:PHASe: POINt? on page 322
CALCulate<n>:TABLe:PHASe:POINt on page 246

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

Remote command:
[SENSe: ] PULSe:PHASe: PPPHase? on page 323
CALCulate<n>:TABLe:PHASe:PPPHase On page 246

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 324
CALCulate<n>:TABLe:PHASe:RERRor On page 246
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Evaluation Methods for Pulse Measurements

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 322
CALCulate<n>:TABLe:PHASe:PERRor On page 246

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 321
CALCulate<n>:TABLe:PHASe:DEViation on page 245

Evaluation Methods for Pulse Measurements

The data that was measured by the R&S FSW can be evaluated using various different
methods. All evaluation modes available for the Pulse measurement are displayed in
the selection bar in SmartGrid mode.

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

By default, the Pulse measurement results are displayed in the following windows:

e Magnitude Capture
e Pulse Results

e Pulse Frequency

e Pulse Magnitude

e Pulse Phase

The following evaluation methods are available for Pulse measurements:
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PUISE FrEQUENCY.....eeiiiiieiei et e e e e e e 29
PUISE MagNItUE...... .ottt e e s e e e e 30
PUISE PRESE..... ettt e et e e e e 30
Pulse Phase (WrapPed).......uuuueeieieeeee ittt et e e e e e e s st raeee e e e e e e e e e s sesnnntnraeeeeaeaaaeenas 31
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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 pulse detec-
tion reference level is indicated ("Ref"), as well as the specified pulse detection thresh-
old ("Det").

1 Magnitude Capture

Start0,.0s ) ) ] ) B ) Stop 1.0 ms

Segmented data capturing

As of firmware version 2.00, data can be captured non-contiguously, that is, in seg-
ments (see chapter 4.4, "Segmented Data Capturing", on page 42). 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 com-
pressed to eliminate the gaps between the captured segments. The segment ranges
are indicated by vertical blue lines. Between two segments, the gap may be com-
pressed 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.

|
User Manual 1173.9392.02 — 13 25



R&S®FSW-K6 Measurements and Result Displays
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Remote command:
LAY:ADD:WIND '2',RIGH,MCAP see LAYout:ADD[:WINDow]? on page 263
Segmented data:

TRACe<n>:T1Q:SCAPture:BOUNdary? on page 278
TRACe<n>:IQ:SCAPture:TSTamp:SSTart? on page 279
TRACe<n>:1Q:SCAPture:TSTamp:TRIGger? on page 280

250.0 pis

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

Functon

Remote command:

LAY:ADD? 'l',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 263
Results:

CALCulate<n>:MARKer<m>:X on page 331
CALCulate<n>:MARKer<m>:Y? on page 331

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.

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.

HE
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4 Pulse Width Distribution o1 AP Clrw

Upper 520.0 ns
Lower S00.0 ns Hpperaziins

s . s
495.0 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 263

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-
pling 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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0.0 Hz 16.602 kHz/

Remote command:
LAY:ADD:WIND '2',RIGH,PSP see LAYout:ADD[:WINDow]? on page 263

Parameter Trend

Plots all measured parameter values from the current capture 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 can not only be displayed over time, but also ver-
sus 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.

3 Pulse Width Trend

Upper 320.0 ns

|l
0 A fl f

] ]
Lower 500.0 ns

Pulse 1

Fig. 3-2: Pulse-pulse frequency difference trend display (over pulse numbers)
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B Peak Power vs. Pulse Width Trend o1 AP Clrw
0.0 dBm

Upper 5320.0 ns

Lower 200.0 ns

470.0 ns 10.0 ns/

Fig. 3-3: Rise time vs. fall time 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 Window function is not available for the axis this parameter is displayed on
(see also "Activating a limit check for a parameter" on page 118). 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 unambiguous. Thus, markers can be positioned by
defining the corresponding pulse number in the "Marker" edit field for all parameter
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 Ssee LAYout:ADD[:WINDow] ? on page 263
CALCulate<n>:TRENd:<GroupName>:X, see e.g. CALCulate<n>:TRENd:
FREQuency :X on page 228

CALCulate<n>:TRENd:<GroupName>:Y, see e.g. CALCulate<n>:TRENd:
FREQuency:Y on page 229

Pulse Frequency

Displays the frequency trace of the selected pulse. The length and alignment of the
trace can be configured in the "Measurement Range" dialog box (see chapter 5.10.3,
"Measurement Range", on page 103).
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3 Pulse (1) Frequency

Start 6.44 ps Stop 36.43 ps

Remote command:
LAY:ADD:WIND '2',RIGH,PFR See LAYout:ADD[:WINDow]? on page 263

Pulse Magnitude
Displays the magnitude vs. time trace of the selected pulse. The length and alignment

of the trace can be configured in the "Measurement Range" dialog box (see chap-
ter 5.10.3, "Measurement Range", on page 103).

4 Pulse (1) Magnitude o1 Clrw

Stop 36,43 ps

Start 6.44 ps

Remote command:
LAY:ADD:WIND '2',RIGH, PMAG see LAYout :ADD[:WINDow] ? on page 263

Pulse Phase
Displays the phase vs. time trace of the selected pulse. The length and alignment of

the trace can be configured in the "Measurement Range" dialog box (see chap-
ter 5.10.3, "Measurement Range", on page 103).

[
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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 263

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 "Measurement Range" dialog box (see
chapter 5.10.3, "Measurement Range", on page 103).

3 Pulse (1) Phase (Wrapped)

13.44500015 ps 24.839999242 ps

Remote command:
LAY:ADD:WIND '2',RIGH,PPW see LAYout:ADD[:WINDow]? on page 263

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 105). The currently selected pulse is highlighted blue. The
pulses contained in the current capture buffer are highlighted green.

[
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5 Pulse Results

Pulse
No.

1

Limit check

Measurements and Result Displays

Optionally, the measured results can be checked against defined limits (see chap-
ter 6.1.5.2, "Limit Settings for Table Displays", on page 117). 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

Ref Level 0.00 dBm

Att
YIG Bypass
2 Pulse Results

Pulse
AL No.

(n:

1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9

MultiView =2 Spectrum

Rise
Time

Pulse ! %

Meas Time 350 ps

10dB Freq 13.25 GHz Meas BW 250 MHz SRate 1 GHz

- frea | Bhase | ASON
(us) (kHz) (deg) (dBm)
0.604 118.172

0.604 8 -

0.604

0.604

0.604

0.604

0.604

0.604

0.604

0.604

0.604

0.604

Avg Tx
Power
(GLT

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 263
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Pulse Statistics

Displays statistical values (minimum, maximum, average, standard deviation) for the
measured pulse parameters in a table of results. Both the current capture buffer data
and the cummulated captured data from a series of measurements are evaluated. The
statistics computed only from pulses within the current capture buffer 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 105).

5 Pulse Statistics

Avg Tx
We

Power

Note: Limit checks are also available for Pulse Statistics; see "Pulse Results"
on page 31.

Remote command:
LAY:ADD:WIND '2',RIGH,PST see LAYout:ADD[:WINDow]? on page 263

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 106.

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 s 1Pk Clrw

44,33 dBm
igs -9.2773 MHz

I
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I
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P

25.0 MHz / Span 250 MHz

Remote command:
LAY:ADD:WIND '2',RIGH,RRSP see LAYout:ADD[:WINDow]? on page 263
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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. ... 34
®  PUISE DEEECHION...ceiiietiteceee e e e ———— 37
e Parameter Spectrum Calculation............occccciiiiiiiiiie e 39
e Segmented Data Capturing........ceceieieeiiiiiiciiieiee e e e e e e eeee s 42
e Receiving Data Input and Providing Data OUtpUL.........ccccceeviiiieie it 43
®  Trace EValUuation.......ccoooiiiiii it —————— 46
e Pulse Measurements in MSRA/MSRT MOde........coiiiiiiiiiiiiieeeee e 50

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 Stand-
ard 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

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

L100% The magnitude in V corresponding to the pulse ON level (top level)

Lov 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)

Lan 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 L. is mea-
sured
Lrip- The magnitude in V corresponding to the lowest measured level below the refer-

ence 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 mea-
sured
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4.1.1 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:

0 _ Lrise - Lfall
Droop (%V)=——x100

100% ~ 0%

2

Lrise - Li‘all
Droop (% W) =—————x100

2
100% — 0%

L.
Droop (dB) = 20 x loglo[ = J
fall

Measured Magnitude (V)

Reference Magnitude (V)

I—ris

Lral

t(s)

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

4.1.2 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.

The default behaviour compensates for droop in the pulse top using the following for-
mulae:
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'+_Lo+ +L0—_Lri—
Ripple (%V) =" o ? ‘xlOO
LIOO% _Lo%
li+f_Li+-+la—:_Li—
Ripple (%W)="—"——"11 7 | x 100
L100% - LO%
2 o
. 100% rip + top +
Ripple (dB) =10 x log,,| — sz sz
100% top — - ripf‘

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 Lip: = Ligp- = L1goe- Thus, the

formulae are reduced to:

L. L.
Ripple (%V) = —2- "% 4100

100% — 0%

2 2

. Lri + Lri —
Ripple (%W) = ———=x100

2 _—
100% 0%

L.
Ripple (dB)=20xlog,,| —=

rip—

The following illustration indicates the levels used for calculation.
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Fig. 4-2: lllustration of levels used to define the ripple measurement.
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41.3 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—2% <100
L

100% ~ 0%

L
Overshoot (dB) =20 x IOgIO( I e )

100%

L
Measured Magnitude (V) Reference Magnitude (V)

Lo

Los:

t(s)

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

4.2 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 subsequently 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, whereas the opposite - falling to and remaining at a
minimum (negative) power level, then rising - is referred to as a negative pulse. The
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"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 instable
signals as additional pulses. Optionally, detection can be restricted to a maximum
number of pulses per capture process.

If the top power level is not constant, this is called an amplitude droop. Since the top
level is an important reference for several pulse parameters, a droop should be taken
into consideration where possible. If a signal is known to have a droop, the reference
level is calculated separately for the rising and falling edges, rather than as an average
or median value over the ON time.

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:

e therise time

e the ON time

e the fall time

e the OFF time

To avoid taking noise, ripples, or other signal instabilites into consideration, threshold

values are defined for calculation of these characteristic values rather than using the
absolute peak or minimum power values.

More precise definitions and an illustration of how these values are calculated are pro-
vided in chapter 3.1, "Pulse Parameters", on page 15.



R&S®FSW-K6 Measurement Basics

4.3 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. Silmilarly, it is
possible to calculate a "spectrum" for a particular pulse parameter by performing an
FFT. 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 modula-
tion 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. In order to calculate the frequency axis for a
parameter spectrum, the average PRI (pulse repetition interval) is taken to be the
"sampling 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 equi-distant 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 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 will distort the result. Therefore, time intervals without
pulses 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, while a section threshold ensures that singular pulses within a long gap are not
included 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
will be received. However, when an object comes within the scan area, several pulses
will be detected within a short duration in time (this will be 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 may 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 may 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. These characteristics need to be considered carefully to find the
optimum solution for the measurement task.

Table 4-1: FFT window functions

Window type Function

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

Hamming
Whﬂmmiw(n} = 054 — 046{:m}
Hann
(n) = 0.5 — 0.5(——"
Whann \T = U . (Iength—l}
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Window type Function
Blackman
alpha +1 2mn alpha 4mn
(default) Wataciman (1) ZPT’“‘S”“(WT)’ s )
. 0.E
with alpha = ———=
1+-EIJ.S_:“I_1
Bartlett
Wharerore (1) = 0.54 — 0-4'5(m}

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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Fig. 4-4: Calculating a parameter spectrum for non-contiguous pulses
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4.4 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 may have a relatvely
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 may be very long; however, only user-defined segments of the data are actually
stored on the R&S FSW. This leads to much less data, and only relevant data, which
needs to be analyzed. 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-
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.

Number of events vs number of segments

Generally, the number of trigger events corresponds to the number of captured seg-
ments. However, in some cases, multiple trigger events may occur within a time inter-
val 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.

[_trigger everts |

_ N
captured

st ] 2 segments

. measurement time ]
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4.5

4.5.1

Result displays for segmented data

In the Magnitude Capture display an overview of the entire measurement is provided.
However, for segmented data, the time span may be very long, whereas the relevant
signal segments may be relatively short. Thus, to improve clarity, the display is com-
pressed to eliminate the gaps between the captured segments. The segment ranges
are indicated by vertical 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 measurement is completed. (See also "Magnitude Capture"

on page 25.)

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, for example when retrieving the captured segment
data in remote operation. (See also TRACe<n>:I1Q:SCAPture:BOUNdary?

on page 278.)

Receiving Data Input and Providing Data Output

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

RF Input Protection

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

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

HE
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4.5.2 Basics on Input from 1/Q Data Files

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

Currently, this input source is only available in the R&S FSW Pulse application.

For example, you can capture I/Q data using the 1/Q Analyzer application, store it to a
file, and then analyze the pulse parameters for that data later using the R&S FSW
Pulse application.

The 1/Q data must be stored in a format with the file extension . iqg. tar. For a detailed
description see chapter A.3, "I/Q Data File Format (ig-tar)", on page 346.

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

When using input from an 1/Q data file, the RUN SINGLE function starts a single Pulse
measurement (i.e. analysis) of the stored I/Q data, while the RUN CONT function
repeatedly analyzes the same data from the file.

@ Sample iq.tar files

If you have the optional R&S FSW VSA application (R&S FSW-K70), some sample
iqg.tar files are provided inthe C: /R_S/Instr/user/vsa/DemoSignals directory
on the R&S FSW.
Furthermore, you can create your own iqg. tar files in the I/Q Analyzer, see the
R&S FSW 1/Q Analyzer and 1/Q Input User Manual.

4.5.3 Input from Noise Sources

The R&S FSW provides a connector (NOISE SOURCE CONTROL) with a voltage sup-
ply for an external noise source. By switching the supply voltage for an external noise
source on or off in the firmware, you can activate or deactive the device as required.

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the R&S FSW itself, for example when measuring the noise level of
an amplifier.
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Receiving Data Input and Providing Data Output

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

The noise source is controlled in the "Output" settings, see "Noise Source"
on page 77

Receiving and Providing Trigger Signals

Using one of the variable TRIGGER INPUT/OUTPUT connectors of the R&S FSW, the
R&S FSW can use a signal from an external reference as a trigger to capture data.
Alternatively, the internal trigger signal used by the R&S FSW can be output for use by
other connected devices. Using the same trigger on several devices is useful to syn-
chronize the transmitted and received signals within a measurement.

For details on the connectors see the R&S FSW "Getting Started" manual.

External trigger as input

If the trigger signal for the R&S FSW is provided by an external reference, the refer-
ence signal source must be connected to the R&S FSW and the trigger source must be
defined as "External” on the R&S FSW.

Trigger output

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

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

Manual triggering

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

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

4.6.1

Traces in graphical result displays based on the defined result range (see chap-
ter 6.1.2, "Result Range", on page 106) can be configured, for example to perform
statistical evaluations over a defined number of sweeps, pulses, or samples.

You can configure up to 6 individual traces for the following result displays (see chap-
ter 6.1.2, "Result Range", on page 106):

e "Pulse Frequency" on page 29

e "Pulse Magnitude" on page 30

e "Pulse Phase" on page 30

e "Pulse Phase (Wrapped)" on page 31

e Mapping Samples to Sweep Points with the Trace Detector.........cccccevvecviereeennen. 46
Analyzing Several Traces - Trace MOde...........ceoviiiiiiiiiiiiiiiiee e 48
QI = LTSI £ 15 Ao SRR 49

Mapping Samples to Sweep Points with the Trace Detector

A trace displays the values measured at the sweep points. The number of samples
taken during a sweep is much larger than the number of sweep points that are dis-
played in the measurement trace.

Example:

Assume the following measurement parameters:
e Sample rate: 32 MSamples /s

e Sweep points: 1000

e Sweep time: 100 ms

e Span: 5 GHz

During a single sweep, 3.2 * 10® samples are collected and distributed to 1000 sweep
points, i.e. 3200 samples are collected per sweep point. For each sweep point, the
measured data for a frequency span of 5 MHz (span/<sweep points>) is analyzed.

Note that if you increase the number of sweep points, the frequency span analyzed for
each point in the trace decreases, making the result more stable.

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

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

The detector activated for the specific trace is indicated in the corresponding trace
information by an abbreviation.
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Table 4-2: Detector types

Detector Abbrev. | Description

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

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

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

RMS Rm Calculates the root mean square of all samples contained in a sweep point.
Average Av Calculates the linear average of all samples contained in a sweep point.
Sample Sa Selects the last measured value of the levels measured at the individual fre-

quencies which are displayed in one sample point; all other measured values
for the frequency range are ignored

The result obtained from the selected detector for a sweep point is displayed as the
value at this frequency point in the trace.

Sweep point n Sweep point n+1

Video
Signal

AVG — [FRC-T”-T-C
RMS

MAX PEAK
AUTO PEAK

MIN PEAK

J

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

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

6 RMS detector and VBW

If the RMS detector is selected, the video bandwidth in the hardware is bypassed.
Thus, duplicate trace averaging with small VBWs and RMS detector no longer occurs.
However, the VBW is still considered when calculating the sweep time. This leads to a
longer sweep time for small VBW values. Thus, you can reduce the VBW value to ach-
ieve more stable trace curves even when using an RMS detector. Normally, if the RMS
detector is used the sweep time should be increased to get more stable traces.
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Auto detector

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

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

Blank -

4.6.2 Analyzing Several Traces - Trace Mode

If several sweeps are performed one after the other, or continuous sweeps are per-
formed, the trace mode determines how the data for subsequent traces is processed.
After each sweep, the trace mode determines whether:

e the data is frozen (View)

e the data is hidden (Blank)

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

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

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

The trace mode also determines the detector type if the detector is set automatically,
see chapter 4.6.1, "Mapping Samples to Sweep Points with the Trace Detector",
on page 46.

The R&S FSW supports the following trace modes:

Table 4-3: Overview of available trace modes

Trace Mode Description
Blank Hides the selected trace.
Clear Write Overwrite mode: the trace is overwritten by each sweep. This is the default setting.

All available detectors can be selected.

Max Hold The maximum value is determined over several measurements and displayed. The
R&S FSW saves the sweep result in the trace memory only if the new value is greater
than the previous one.

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

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

(See also chapter 4.6.3, "Trace Statistics", on page 49.)

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

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

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

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

4.6.3 Trace Statistics

Each trace represents an analysis of the data measured in one result range. As descri-
bed in chapter 4.6.2, "Analyzing Several Traces - Trace Mode", on page 48, 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.
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Result  ppw  RR#3

range #1

Captura/ Sweep count; ;

#1 |

I _& I o3 |
#2

S e
= S ! -

Fig. 4-5: Trace statistics - number of averaging steps

4.7 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 realtime measure-

ment is performed to capture data.

In MSRA/MSRT operating mode, only the MSRA/MSRT Master actually captures data;
the MSRA/MSRT applications receive an extract of the captured data for analysis,
referred to as the application data. For the 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 Master 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.
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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 applications. It can be positioned in any
MSRA application or the MSRA Master and is then adjusted in all other applications.
Thus, you can easily analyze the results at a specific time in the measurement in all
applications and determine correlations.

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

e orange "AL": the line lies within the interval
e white "AL": the line lies within the interval, but is not displayed (hidden)
e no "AL": the line lies outside the interval
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Pulse Measurements in MSRA/MSRT Mode

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

Pulse measurements require a special application on the R&S FSW, which you acti-
vate using the MODE key on the front panel.

When you activate the Pulse application the first time, a set of parameters is passed on
from the currently active application (see chapter 5.1, "Default Settings for Pulse meas-
urements", on page 53). After initial setup, the parameters for the measurement
channel are stored upon exiting and restored upon re-entering the channel. Thus, you
can switch between applications quickly and easily.

When you activate 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 R&S 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.

5.1
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Default Settings for Pulse measurements

When you activate the Pulse application the first time, a set of parameters is passed on
from the currently active application:

e center frequency and frequency offset

e reference level and reference level offset
e attenuation

e input coupling

e impedance

e YIG filter state



Default Settings for Pulse measurements

After initial setup, the parameters for the measurement channel are stored upon exiting
and restored upon re-entering the channel. Thus, you can switch between applications
quickly and easily.

Apart from these settings, the following default settings are activated directly after the
Pulse application is activated, or after a Preset Channel:

Table 5-1: Default settings for Pulse channels

Parameter Value
Sweep mode CONTINUOUS
Trigger settings FREE RUN
Trigger offset 0

Pulse period High to Low
Pulse Modulation CW
Consider droop ON

Pulse width 50 ns ... 700.0 ps
Minimum off time 1.0 us
Measurement filter Gauss
Measurement BW 40.0 MHz
Measurement time 500.0 ps
Sample rate 140.0 MHz
Record length 70000
Detection reference peak
Detection threshold -10.0 dB
Detection hysteresis 0.0dB

Max. pulse count 1000

Pulse count limit check off

Top level Rise/Fall
Measurement levels 10/50/90 %V
Measurement point Center
Measurement range 75 % of Top
Result length 2.0 ps
Reference point position Center
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Parameter Value
Result range alignment Center
Evaluations Window 1: Magnitude Capture

Window 2: Pulse Results
Window 4: Pulse Frequency
Window 5: Pulse Magnitude
Window 6: Pulse Phase

5.2 Configuration Overview

Overview

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

Pulse Meas

Pulse Period

Input BW

Ref Level Source Filter
Pulse Width ALt AQT
Min Off Time Praamp Samples

i &3 &=
Signal Description Input / Frontend Trigger Data Acquisition

il = (K]
Detection Measurement Result Config Display Config

Refaranca Top Level Position Trace
Threshold Meas Lavels Alignment ¥-Scale
Hysteresis Meas Point Langth

Limit Meas Range

.
2: Parameter Trend 3

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 5.3, "Signal Description", on page 56

2. Input and Frontend Settings
See chapter 5.4, "Input and Output Settings", on page 59

3. (Optionally:) Trigger/Gate
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5.3

Signal Description

See chapter 5.6, "Trigger Settings", on page 85

&

Data Acquisition
See chapter 5.7, "Data Acquisition", on page 93

5. Pulse Detection
See chapter 5.9, "Pulse Detection", on page 97

6. Pulse Measurement
See chapter 5.10, "Pulse Measurement Settings", on page 99

7. Result Configuration
See chapter 6.1, "Result Configuration”, on page 105

®

Display Configuration
See chapter 6.2, "Display Configuration", on page 121

To configure settings

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

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

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

For details see chapter 5.1, "Default Settings for Pulse measurements", on page 53.

Remote command:
SYSTem:PRESet :CHANnel [ :EXECute] on page 154

Specifics for

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

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

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

Signal Description

The signal description provides information on the expected input signal, which optimi-
zes pulse detection and measurement.
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Y e
Signal Input Source Frequency Amplitude Output

Timing

Auto Mode

—i Pulso Width ——— Separation — P Min Pulse Width

Max Pulse Width

mid Ref. Lavel

Min Pulse OFF Time

Frequency Offset

Auto Mode
Value

Model Chirp Rate

Pulse Period High to Low Auto Mode

Pulse Has Droop L on Chirp Rate (/us)

Pulse Modulation Linear FM
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Pulse Period
Defines how a pulse is detected.

"High to Low"  The pulse period begins with the falling edge of the preceeding 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 157

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 156
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Signal Description

Pulse Modulation
Defines the expected pulse modulation:

"Arbitrary" Modulation not considered (no phase error/frequency error results
available)

"Cw" 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" 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.

Remote command:
SENSe:TRACe:MEASurement :DEFine:PULSe:MODulation on page 157

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 155

Minimum Pulse Width, Maximum Pulse Width
Defines a minimum and maximum pulse width; pulses outside this range are not detec-
ted. The available value range is restricted by the sample rate.

Remote command:
SENSe:TRACe:MEASurement : DEFine:DURation:MAX on page 155
SENSe:TRACe:MEASurement : DEFine:DURation:MIN on page 155

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 155

Frequency Offset Auto Mode
If enabled, the frequency offset is estimated automatically for each individual pulse.

Remote command:
SENSe:TRACe:MEASurement : DEFine: FREQuency:OFFSet : AUTO on page 156

Frequency Offset Value
Defines a known frequency offset to be corrected in the pulse acquisition data.

Remote command:
SENSe:TRACe:MEASurement : DEFine:FREQuency:OFFSet on page 156
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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 156

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 156

5.4 Input and Output Settings

The R&S 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 SENGS..ciiiiiiiii i a e e e e e e e e annenes 59
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o Digital I/Q OUPUL SEHINGS....cciiiiiiiiiii it 79

5.4.1 Input Source Settings

The input source determines which data the R&S FSW will analyze.
Input settings can be configured in the "Input" dialog box.

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

The Digital 1/Q and the Analog Baseband input sources are only available in applica-
tions that support I/Q data processing and are described in detail in the R&S FSW 1/Q
Analyzer User Manual.

Since the Digital I/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. This may cause a short delay in data transfer after
switching the input source.

o Radio FrequenCy INPUL.......oo i 60
e Settings for Input from I/Q Data Files...........ccccccuiiiiiiiii e 61
o External Mixer SEttiNgS......ccccuuiiiiiiiiiie e 62
o Digital I/Q INPUL SEHINGS...ceiiiiiiiiiei it e e 73
e Analog Baseband INput SettiNgS.......ccccoivciiieiiiiiiiie e 75
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Radio Frequency Input

The default input source for the R&S FSW is "Radio Frequency", i.e. the signal at the
RF INPUT connector on the front panel of the R&S FSW. If no additional options are
installed, this is the only available input source.

Input
L i e, 2= Snactram

Input Source Power Sensor Probes

Radio On
Frequency

External Input Coupling

Mixer

Impedance

Digital I
9 Q High Pass Filter 1..3 GHz

Analog YIG-Preselector
Baseband

Input Connector Baseband input 1

T aT 01U 1970101 o] 11 o T PP UPUPPPPR 60
T g T 0T=T0 F= g 7= 60
High-Pass Filter 1...3 GHzZ...ooo e 60
D R =YY= 1T (o) U 61
Input Coupling

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

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

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

Remote command:
INPut:COUPling on page 158

Impedance
The reference impedance for the measured levels of the R&S FSW can be set to 50 Q
or75Q.

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

Remote command:
INPut:IMPedance on page 159

High-Pass Filter 1...3 GHz

Activates an additional internal high-pass filter for RF input signals from 1 GHz to

3 GHz. This filter is used to remove the harmonics of the R&S FSW in order to mea-
sure the harmonics for a DUT, for example.
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User Manual 1173.9392.02 — 13 60



R&S®FSW-K6 Configuration

This function requires option R&S FSW-B13.

(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 filter.)

Remote command:
INPut:FILTer:HPASs[:STATe] on page 158

YIG-Preselector
Activates or deactivates the YIG-preselector.

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

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

Remote command:
INPut:FILTer:YIG[:STATe] on page 159

5.4.1.2 Settings for Input from 1/Q Data Files

Settings for input from 1/Q data files is configured in the "Input Source" > "IQ file" tab of
the "Input/Frontend" dialog box, which is available when you do of the following:
Pulse Rige QI..

lis Tirre: VLAY

Signal Input Source Frequency Amplitude Output

Radio On
Frequency
Input File

IQ File C:\FSW\FSW_1.60d_06_Debug\user\vsa )\ DemoSignals\GSM_16QAM.iq.tar

Saved by: FSV-K70

Comn z GSM 160AM EDGE, 5000 symbols, CaptureQv=4
Dal : 2011-09-05T13:22:48

Sample rate: 1.08333 MHz

Number of samples: 20289

Duration of signal: 18.7284 ms

Number of channels: 1

e Press the INPUT/OUTPUT key, then select the "Input Source Config" softkey.

e Press the MEAS CONFIG key, then select the "Input/Frontend" softkey.

e From the "Overview", select "Input/Frontend".

For details see chapter 4.5.2, "Basics on Input from 1/Q Data Files", on page 44.

1Q INPUL File SEate.cceiieiieeeee e 61
S T= (=T 1 T = = T 1 S 62

1Q Input File State
Activates input from the selected 1/Q input file.
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If enabled, the R&S FSW Pulse application performs measurements on the data from
this file. Thus, most measurement settings related to data acquisition (attenuation, cen-
ter frequency, measurement bandwidth, sample rate) cannot be changed. The mea-
surement time can only be decreased, in order to perform measurements on an extract
of the available data only.

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

Remote command:
INPut:SELect on page 159

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

Note that the I/Q data must have a specific format (. ig. tar) as described in chap-
ter A.3, "l/Q Data File Format (ig-tar)", on page 346.

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

Remote command:
INPut:FILE:PATH on page 183

5.4.1.3 External Mixer Settings

The external mixer is configured in the "External Mixer" tab of the "Input" dialog box
which is available when you do one of the following, if the R&S FSW-B21 option is
installed:

e Press the INPUT/OUTPUT key, then select the "External Mixer Config" softkey.

e From the "Overview", select "Input", then switch to the "External Mixer" tab under
"Input Source".

Note that external mixers are not supported in MSRA/MSRT mode.

C I V13 G S 1Y 1] T 1 RS 62
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e Managing Conversion LOSS Tables.........cccooiiiceceiiiiieiiieee e 68
e Creating and Editing Conversion Loss Tables...........cccccviieieeieeeeei i, 69

Mixer Settings

In this tab you configure the band and specific mixer settings.
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|  Radie
\  Frequency

Basic Settings Mixer Settings Conwversion Loss Table
External

Mixer Band Settings Mixer Type
o P

RF Start
Digital 1Q
RF Stop

Handover Freq.
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External Mixer State

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

on page 64).

Remote command:

[SENSe: ]MIXer[:STATe] on page 160

RF Start / RF Stop
Displays the start and stop frequency of the selected band (read-only).

The frequency range for the user-defined band is defined via the harmonics configura-
tion (see "Range 1/2" on page 65).

For details on available frequency ranges see table 9-2.

Remote command:

[SENSe: MIXer:FREQuency:STARt? on page 163

[SENSe: ]MIXer:FREQuency:STOP? on page 163
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Handover Freq.

Defines the frequency at which the mixer switches from one range to the next (if two
different ranges are selected). The handover frequency can be selected freely within
the overlapping frequency range.

Remote command:
[SENSe: ]MIXer:FREQuency:HANDover on page 163

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

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

For a definition of the frequency range for the pre-defined bands, see table 9-2).

The mixer settings for the user-defined band can be selected freely. The frequency

range for the user-defined band is defined via the harmonics configuration (see "Range
1/2" on page 65).

Remote command:
[SENSe: ]MIXer:HARMonic:BAND[:VALue] on page 164

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

Remote command:
[SENSe: ]MIXer:RFOVerrange[:STATe] on page 167

Preset Band
Restores the presettings for the selected band.

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

Remote command:
[SENSe:]MIXer:HARMonic:BAND: PRESet on page 163

Mixer Type

The R&S FSW option B21 supports the following external mixer types:
"2 Port" LO and IF data use the same port

"3 Port" LO and IF data use separate ports

Remote command:
[SENSe: ]MIXer:PORTs on page 167

Mixer Settings (Harmonics Configuration)
The harmonics configuration determines the frequency range for user-defined bands
(see "Band" on page 64).
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Harmonic Type <— Mixer Settings (Harmonics Configuration)

Defines if only even, only odd, or even and odd harmonics can be used for conversion.
Depending on this selection, the order of harmonic to be used for conversion changes
(see "Harmonic Order" on page 65). Which harmonics are supported depends on the
mixer type.

Remote command:
[SENSe: ]MIXer:HARMonic:TYPE on page 165

Range 1/2 — Mixer Settings (Harmonics Configuration)
Enables the use of a second harmonic to cover the band's frequency range.

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

Remote command:
[SENSe:]MIXer:HARMonic:HIGH: STATe on page 164

Harmonic Order — Mixer Settings (Harmonics Configuration)
Defines which of the available harmonic orders of the LO is used to cover the fre-
quency range.

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

For the band "USER", the order of harmonic is defined by the user. The order of har-
monic can be between 2 and 61, the lowest usable frequency being 26.5 GHz.
Remote command:

[SENSe: ]MIXer:HARMonic[:LOW] on page 165

[SENSe: ]MIXer:HARMonic:HIGH[ :VALue] on page 165

Conversion loss < Mixer Settings (Harmonics Configuration)
Defines how the conversion loss is handled. The following methods are available:

"Average" Defines the average conversion loss for the entire range in dB.
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"Table" Defines the conversion loss via the table selected from the list. Pre-
defined conversion loss tables are often provided with the external
mixer and can be imported to the R&S FSW. Alternatively, you can
define your own conversion loss tables. Imported tables are checked
for compatibility with the current settings before being assigned.
Conversion loss tables are configured and managed in the Managing
Conversion Loss Tables tab.

For details on importing tables, see "Import Table" on page 69.

Remote command:

Average for range 1:

[SENSe: ]MIXer:LOSS[:LOW] on page 166

Table for range 1:

[SENSe: ]MIXer:LOSS:TABLe [ : LOW] on page 166
Average for range 2:

[SENSe: |MIXer:LOSS:HIGH on page 166

Table for range 2:
[SENSe:]MIXer:LOSS:TABLe:HIGH on page 166

Basic Settings

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

SEROWCTMA SRR T

{ Frequancy

Basic Settings Mixer Settings Conversion Loss Table

LO Level i dBm | Bias Value [ .

Signal TD

External
Mixer

Digital 1Q

Bias tings Range 2
Auto ID
Bias Value

Auto 1D Threshold [SURE |

T E= TSRS 1= 11 [T N 67
L Write t0 SCVL table NAMES......oeeeeeeeeeeeeeeeeee e, 68
LO Level

Defines the LO level of the external mixer's LO port. Possible values are from 13.0
dBm to 17.0 dBm in 0.1 dB steps. Default value is 15.5 dB.

Remote command:
[SENSe: |MIXer:LOPower on page 161
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Signal ID

Activates or deactivates visual signal identification. Two sweeps are performed alter-
nately. Trace 1 shows the trace measured on the upper side band (USB) of the LO (the
test sweep), trace 2 shows the trace measured on the lower side band (LSB), i.e. the
reference sweep.

Note that automatic signal identification is only available for measurements that per-
form frequency sweeps (not in vector signal analysis or the 1/Q Analyzer, for instance).

Mathematical functions with traces and trace copy cannot be used with the Signal ID
function.

Remote command:
[SENSe: MIXer:SIGNal on page 161

Auto ID
Activates or deactivates automatic signal identification.

Auto ID basically functions like Signal ID. However, the test and reference sweeps are
converted into a single trace by a comparison of maximum peak values of each sweep
point. The result of this comparison is displayed in trace 3 if "Signal ID" is active at the
same time. If "Signal ID" is not active, the result can be displayed in any of the traces 1
to 3. Unwanted mixer products are suppressed in this calculated trace.

Note that automatic signal identification is only available for measurements that per-
form frequency sweeps (not in vector signal analysis or the I/Q Analyzer, for instance).

Remote command:
[SENSe:]MIXer:SIGNal on page 161

Auto ID Threshold

Defines the maximum permissible level difference between test sweep and reference
sweep to be corrected during automatic comparison ("Auto ID" on page 67 function).
The input range is between 0.1 dB and 100 dB. Values of about 10 dB (i.e. default set-
ting) generally yield satisfactory results.

Remote command:
[SENSe: |MIXer:THReshold on page 162

Bias Settings

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

The trace is adapted to the settings immediately so you can check the results. To store
the bias setting in the currently selected conversion loss table, select the Write to <CVL
table name> button.

Remote command:

[SENSe: ]MIXer:BIAS[:LOW] on page 161

[SENSe:]MIXer:BIAS:HIGH on page 161
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Write to <CVL table name> «— Bias Settings

Stores the bias setting in the currently selected "Conversion loss table" for the range
(see "Managing Conversion Loss Tables" on page 68). If no conversion loss table is
selected yet, this function is not available ("CVL Table not selected").

Remote command:
[SENSe:]CORRection:CVL:BIAS on page 168

Managing Conversion Loss Tables

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

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

UL WA SR T s

| Frequency

Basic Settings Mixer Settings Conversion Loss Table
External

Mixer
Digital 1Q

Maodify Tables
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IMPOIT TADIE. ..t e e e e et e e e e e e e e e e s aanees 69
New Table

Opens the "Edit Conversion loss table" dialog box to configure a new conversion loss
table. For details on table configuration see "Creating and Editing Conversion Loss
Tables" on page 69.

Remote command:
[SENSe:]CORRection:CVL:SELect on page 171
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Edit Table

Opens the "Edit Conversion loss table" dialog box to edit the selected conversion loss
table. For details on table configuration see "Creating and Editing Conversion Loss
Tables" on page 69.

Remote command:
[SENSe:]CORRection:CVL:SELect on page 171

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

Remote command:
[SENSe:]CORRection:CVL:CLEAr on page 168

Import Table

Imports a stored conversion loss table from any directory and copies it to the instru-
ment's C:\r_s\instr\user\cvl\ directory. It can then be assigned for use for a
specific frequency range (see "Conversion loss" on page 65).

Creating and Editing Conversion Loss Tables

Conversion loss tables can be defined and edited in the "Edit conversion loss table"
dialog box which is displayed when you select the "New Table" button in the "External
Mixer > Conversion loss table" settings.

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

File Name

Comment [User—dtﬁned conversion loss table for USER band

Band Settings

Band

Harmonic Order

Bias

Position

25.00000000000 GHzZ -20.00 dB

75.00000000000 GHz -30.00 dB

Y DT N\ F= 1o 41 YOO 71
Y DTS TR 71
ST S 1Y/ o1 TP UEURRUR 72
Lo T Y 110 VAV =1 [ 1= N 72
LTSS AV =1 [T 72
DEIEBLE VAIUE. .....cceeeeeeettteeee et e e s e e e e e e e e e e e e e e e e e e e eeaeaesrar b aaaaas 72
] 1 72
11002 PP URPUPRINE 72
ST V7= TSP 72
File Name

Defines the name under which the table is stored in the C: \r s\instr\user\cvl\
directory on the instrument. The name of the table is identical with the name of the file
(without extension) in which the table is stored. This setting is mandatory. The .ACL
extension is automatically appended during storage.

Remote command:
[SENSe:]CORRection:CVL:SELect on page 171
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Comment
An optional comment that describes the conversion loss table. The comment can be
freely defined by the user.

Remote command:
[SENSe:]CORRection:CVL:COMMent on page 169

Band

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

For a definition of the frequency range for the pre-defined bands, see table 9-2).

Remote command:
[SENSe: ] CORRection:CVL:BAND on page 167

Harmonic Order

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

Remote command:
[SENSe:]CORRection:CVL:HARMonic on page 170

Bias

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

Tip: You can also define the bias interactively while a preview of the trace with the
changed setting is displayed, see "Bias Settings" on page 67.

Remote command:

[SENSe:]CORRection:CVL:BIAS on page 168

Mixer Name

Specifies the name of the external mixer for which the table is to be applied. This set-
ting is checked against the current mixer setting before the table can be assigned to
the range.

Remote command:
[SENSe:]CORRection:CVL:MIXer on page 170

Mixer S/N
Specifies the serial number of the external mixer for which the table is to be applied.

This setting is checked against the current mixer setting before the table can be
assigned to the range.

Remote command:
[SENSe: ] CORRection:CVL:SNUMber on page 171
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Mixer Type

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

Remote command:
[SENSe:]CORRection:CVL:PORTs on page 170

Position/Value

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

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

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

Remote command:
[SENSe:]CORRection:CVL:DATA on page 169

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

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

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

Delete Value
Deletes the currently selected position/value entry.

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

Shifty

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

Save
The conversion loss table is stored under the specified name in the
C:\r s\instr\user\cvl\ directory of the instrument.
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5.4.1.4 Digital I/Q Input Settings
The following settings and functions are available to provide input via the Digital Base-
band Interface (R&S FSW-B17) in the applications that support it.
They can be configured via the INPUT/OUTPUT key, in the "Input" dialog box.

Input

Input Source Power Sensor

Radio
Frequency

Digital IQ

10 dBm

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

Digital I/Q INPUE SEALE.....ci e e 73
INPUL SAMPIE RALE......eeeiiiiieee e e e e e e e s e eanreneeees 73
OIS o= [ Y SR 74
Adjust Reference Level to Full Scale Level............ooooiiiiiiiiccciiieie e, 74
Connected INSIFUMENT...... ..o e e e e e e 74
D] To] (@70 o | TSRS 74

Digital I/Q Input State
Enables or disable the use of the "Digital Q" input source for measurements. "Digital
IQ" is only available if the Digital Baseband Interface (R&S FSW-B17) is installed.

Remote command:
INPut:SELect on page 159

Input Sample Rate
Defines the sample rate of the digital I/Q signal source. This sample rate must corre-
spond with the sample rate provided by the connected device, e.g. a generator.

If "Auto" is selected, the sample rate is adjusted automatically by the connected
device.
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The allowed range is from 100 Hz to 10 GHz.

Remote command:
INPut:DIQ:SRATe on page 181
INPut:DIQ:SRATe:AUTO on page 181

Full Scale Level
The "Full Scale Level" defines the level and unit that should correspond to an I/Q sam-
ple with the magnitude "1".

If "Auto" is selected, the level is automatically set to the value provided by the connec-
ted device.

Remote command:

INPut:DIQ:RANGe [ :UPPer] on page 180
INPut:DIQ:RANGe [ :UPPer] :UNIT on page 180
INPut:DIQ:RANGe [:UPPer] :AUTO on page 180

Adjust Reference Level to Full Scale Level
If enabled, the reference level is adjusted to the full scale level automatically if any
change occurs.

Remote command:
INPut:DIQ:RANGe:COUPling on page 180

Connected Instrument
Displays the status of the Digital Baseband Interface connection.

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

e Name and serial number of the instrument connected to the Digital Baseband Inter-
face
Used port
Sample rate of the data currently being transferred via the Digital Baseband Inter-
face

e |evel and unit that corresponds to an I/Q sample with the magnitude "1" (Full Scale
Level), if provided by connected instrument

Remote command:
INPut:DIQ:CDEVice on page 178

DiglConf
Starts the optional R&S DiglConf application. This softkey is available in the In-/Output
menu, but only if the optional software is installed.

Note that R&S DiglConf requires a USB connection (not LAN!) from the

R&S FSW to the R&S EX-IQ-BOX in addition to the Digital Baseband Interface
(R&S FSW-B17) connection. R&S DiglConf version 2.20.360.86 Build 170 or
higher is required.

To return to the R&S FSW application, press any key on the front panel. The
R&S FSW application is displayed with the "Input/Output" menu, regardless of which
key was pressed.

For details on the R&S DiglConf application, see the "R&S®EX-IQ-BOX Digital Inter-
face Module R&S®DiglConf Software Operating Manual".
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5.4.1.5

Note: If you close the R&S DiglConf window using the "Close" icon, the window is
minimized, not closed.

If you select the "File > Exit" menu item in the R&S DiglConf window, the application is
closed. Note that in this case the settings are lost and the EX-IQ-BOX functionality is
no longer available until you restart the application using the "DiglConf" softkey in the
R&S FSW once again.

Analog Baseband Input Settings

The following settings and functions are available to provide input via the Analog Base-
band Interface (R&S FSW-B71) in the applications that support it.

They can be configured via the INPUT/OUTPUT key, in the "Input" dialog box.

Input Source Power Sensor External Generator Probes

Radio
Frequency
Input Settings

External

Mixer sl

Input Config
Digital IQ
Swap I/Q

Analog
Baseband

Signal Path
Analog I+jQ

For more information on the Analog Baseband Interface (R&S FSW-B71) see the
R&S FSW 1/Q Analyzer and I/Q Input User Manual.

Analog Baseband INput State........ccoooiiiiiii 75
7@ /T T 1S 75
INPUL CONFIGUIALION. ... it e e e e e s e e e 76
(7Y o1 (Y g o (=T [UT=Y oLy SRR 76

Analog Baseband Input State

Enables or disable the use of the "Analog Baseband" input source for measurements.
"Analog Baseband" is only available if the Analog Baseband Interface (R&S FSW-B71)
is installed.

Remote command:
INPut:SELect on page 159

1/Q Mode
Defines the format of the input signal.
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"I +jQ" The input signal is filtered and resampled to the sample rate of the
application.
Two inputs are required for a complex signal, one for the in-phase
component, and one for the quadrature component.

"I Only / Low IF I"
The input signal at the BASEBAND INPUT | connector is filtered and
resampled to the sample rate of the application.
If the center frequency is set to 0 Hz, the real baseband signal is dis-
played without down-conversion (Real Baseband I).
If a center frequency greater than 0 Hz is set, the input signal is
down-converted with the center frequency (Low IF I).

"Q Only / Low IF Q"
The input signal at the BASEBAND INPUT Q connector is filtered and
resampled to the sample rate of the application.
If the center frequency is set to 0 Hz, the real baseband signal is dis-
played without down-conversion (Real Baseband Q).
If a center frequency greater than 0 Hz is set, the input signal is
down-converted with the center frequency (Low IF Q).

Remote command:

INPut:IQ:TYPE on page 175

Input configuration
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 simple-ended lines.

Note: Both single-ended and differential probes are supported as input; however, since
only one connector is occupied by a probe, the "Single-ended" setting must be used for
all probes.

"Differential" I, Q and inverse |,Q data
"Single Ended" |, Q data only

Remote command:
INPut:IQ:BALanced[:STATe] on page 174

Center Frequency
Defines the center frequency for analog baseband input.

For real-type baseband input (I or Q only), the center frequency is always 0 Hz.

Note: If the analysis bandwidth to either side of the defined center frequency exceeds
the minimum frequency (0 Hz) or the maximum frequency (40 MHz/80 MHz), an error
is displayed. In this case, adjust the center frequency or the analysis bandwidth.

Remote command:
[SENSe: ] FREQuency:CENTer on page 184

5.4.2 Output Settings

The R&S FSW can provide output to special connectors for other devices.
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For details on connectors refer to the R&S FSW Getting Started manual, "Front / Rear
Panel View" chapters.

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

Output settings can be configured via the INPUT/OUTPUT key or in the "Outputs" dia-
log box.

output B

Output Digital IQ

IF/Video Output Video

IF Out Frequency

Noise Source

Trigger 2 Output

Trigger 3 Output

NOISE SOUFCE......eeeeeeei ettt e e e e e e e e e e e e et e e e e e e e e e e s nnbaeeeeeeaeas 77
LI Lo [T 2 X SO UURR 77
L OUPUL YDttt ee s 78

e ==Y U 78

L PUISE LENGHN. ....vvveveceeeceeeeeeeeeeeeeee ettt en s 78

L SN THGGET e ettt ettt ettt sttt et ens 78

Noise Source
Switches the supply voltage for an external noise source on or off.

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

Remote command:
DIAGnostic:SERVice:NSOurce on page 183

Trigger 2/3
Defines the usage of the variable TRIGGER INPUT/OUTPUT connectors, where:

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

Manual.

"Input” The signal at the connector is used as an external trigger source by
the R&S FSW. No further trigger parameters are available for the
connector.

"Output” The R&S FSW sends a trigger signal to the output connector to be

used by connected devices.
Further trigger parameters are available for the connector.

Remote command:
OUTPut:TRIGger<port>:LEVel on page 195
OUTPut:TRIGger<port>:DIRection on page 195

Output Type < Trigger 2/3
Type of signal to be sent to the output

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

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

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

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

Remote command:
OUTPut:TRIGger<port>:0TYPe on page 196

Level — Output Type «— Trigger 2/3
Defines whether a constant high (1) or low (0) signal is sent to the output connector.

Remote command:
OUTPut:TRIGger<port>:LEVel on page 195

Pulse Length — Output Type — Trigger 2/3
Defines the length of the pulse sent as a trigger to the output connector.

Remote command:
OUTPut:TRIGger<port>:PULSe:LENGth on page 196

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, e.g. for "Level = High", a constant high signal is output to the connector until
the "Send Trigger" button is selected. Then, a low pulse is sent.

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

Remote command:
OUTPut:TRIGger<port>:PULSe:IMMediate on page 196
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5.4.3 Digital I/Q Output Settings

The optional Digital Baseband Interface (R&S FSW-B17) allows you to output I/Q data
from any R&S FSW application that processes I/Q data to an external device. The con-
figuration settings for digital I/Q output can be configured via the INPUT/OUTPUT key
or in the "Outputs" dialog box.

6 Digital output is not available if the bandwidth extension option R&S FSW-B500 is
active.

m Meas Time 3 1 s

Output Digital IQ

Digital Baseband Output M

Dutput tings
Max Sample Rate:
Sample Rate:

Full Scale Level:

i Instrument
Device Name: SMBV100A
Serial Number: 257374
Port Name: Dig BB In

For details on digital I/Q output see the R&S FSW I/Q Analyzer User Manual.

Digital Baseband OULPUL..........ueiiiiiiiiiie e 79
Output Settings INfOrmMation.........oi i 80
Connected INSITUMENT.......oiiiiii e s 80

Digital Baseband Output
Enables or disables a digital output stream to the optional Digital Baseband Interface

(R&S FSW-B17), if available.

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 on page 181
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5.5.1

Frontend Settings

Output Settings Information
Displays information on the settings for output via the Digital Baseband Interface
(R&S FSW-B17).

The following information is displayed:

e 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)

e Sample rate currently used to transfer data via the Digital Baseband Interface

e Level and unit that corresponds to an I/Q sample with the magnitude "1" (Full Scale
Level)

Remote command:
OUTPut:DIQ:CDEVice on page 182

Connected Instrument
Displays information on the instrument connected to the Digital Baseband Interface
(R&S FSW-B17), if available.

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

e Name and serial number of the instrument connected to the Digital Baseband Inter-
face
e Used port

Remote command:
OUTPut:DIQ:CDEVice on page 182

Frontend Settings

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

L I o (=Y 0= Lo A T= u ] o T SRS 80
o AMPlitUde SettiNgS......eeieiiiiiiiie e 82

Frequency Settings
Frequency settings can be configured via the "Frequency" dialog box, which is dis-
played when you do one of the following:

e Select the FREQ key and then the "Frequency Config" softkey.
e Select the "Frequency" tab in the "Input/Frontend Settings" dialog box.



Frontend Settings

Center [13.25 GHz |

Center Freguenc

= es rd =l Manual

Freque

Value

(071 o1 (T o =T o [U=T o ox Y SRRSO 81
Center FreqUeNCY StEPSIZE. .. .. e it 81
FrequenCy OffSet...... e 81
Center frequency

Defines the normal center frequency of the signal. The allowed range of values for the
center frequency depends on the frequency span.

span > 0: Spanmin/2 < Teenter S fmax - Spanmin/2
zero span: 0 Hz < fonier < frax
fax @nd span,, are specified in the data sheet.

Remote command:
[SENSe: ] FREQuency:CENTer on page 184

Center Frequency Stepsize

Defines the step size by which the center frequency is increased or decreased when
the arrow keys are pressed. When you use the rotary knob the center frequency
changes in steps of only 1/10 of the "Center Frequency Stepsize".

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 185

Frequency Offset
Shifts the displayed frequency range along the x-axis by the defined offset.
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This parameter has no effect on the R&S FSW hardware, or on the captured data or on
data processing. It is simply a manipulation of the final results in which absolute fre-
quency values are displayed. Thus, the x-axis of a spectrum display is shifted by a
constant offset if it shows absolute frequencies, but not if it shows frequencies relative
to the signal's center frequency.

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

The allowed values range from -100 GHz to 100 GHz. The default setting is 0 Hz.

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

Remote command:
[SENSe: ] FREQuency:0OFFSet on page 185

5.5.2 Amplitude Settings
Amplitude settings affect the y-axis values.

To configure the amplitude settings

Amplitude settings can be configured via the AMPT key or in the "Amplitude" dialog
box.

» To display the "Amplitude" dialog box, do one of the following:

e Select "Amplitude" from the "Overview".
e Select the AMPT key and then the "Amplitude Config" softkey.

Signal InputSource Frequency Amplitude oOutput

Reference Level Imput Settings
e, Preamplifier On
Input Coupling
RF Attenuation Electronic Attenuation
Manual Auto
Mode Manus:
—_— Value
RETEIENCE LEVEL... ..ottt et e e e e e e e e e eeaa s 83
L Shifting the Display (OffSEt).........ceerererereerreeeeeeeerrsesesesesesesesssesessseseseseseesenns 83
Mechanical AttENUALION..............ooiiiiiieeeeeee ettt e e e e e e e e e e e e e e e e eeeer e as 83
L AtenUAtion MOGE / VAIUE........c.eeeeeeeeeeeeeeee ettt eee et eee et ee et eeee e nneeeens 83
Using Electronic Attenuation (Option B25).........ccooieiiieiiieeccciie e 84
[aT o UL T=Y x4 o 1= TR PUPUPPP Nt 84
L Preamplifier (OPtON B24)..........ccucueueueeeeeeeeeeeeeeeeeeeeeeseaeteseteaeeeseeeeeeennnanaesean, 84
YU (o IS Toz= 1 L= TV ATA T o [ 1N 85
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Reference Level
Defines the expected maximum reference level. Signal levels above this value may not
be measured correctly, which is indicated by the "IF OVLD" status display.

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

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

Note that the "Reference Level" value ignores the Shifting the Display (Offset). It is
important to know the actual power level the R&S FSW must handle.

Remote command:
DISPlay[:WINDow<n>] :TRACe:Y[:SCALe] :RLEVel on page 186

Shifting the Display (Offset) < Reference Level
Defines an arithmetic level offset. This offset is added to the measured level irrespec-
tive of the selected unit. The scaling of the y-axis is changed accordingly.

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

Note, however, that the Reference Level value ignores the "Reference Level Offset". It
is important to know the actual power level the R&S FSW must handle.

To determine the required offset, consider the external attenuation or gain applied to
the input signal. A positive value indicates that an attenuation took place (R&S FSW
increases the displayed power values) , a negative value indicates an external gain
(R&S FSW decreases the displayed power values).

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

Remote command:
DISPlay[:WINDow<n>] :TRACe:Y[:SCALe] :RLEVel:0FFSet on page 186

Mechanical Attenuation
Defines the mechanical attenuation for RF input.

Attenuation Mode / Value — Mechanical Attenuation

The RF attenuation can be set automatically as a function of the selected reference
level (Auto mode). This ensures that the optimum RF attenuation is always used. It is
the default setting. By default and when Using Electronic Attenuation (Option B25) is
not available, mechanical attenuation is applied.

In "Manual" mode, you can set the RF attenuation in 1 dB steps (down to 0 dB, also
using the rotary knob). Other entries are rounded to the next integer value. The range
is specified in the data sheet. If the defined reference level cannot be set for the
defined RF attenuation, the reference level is adjusted accordingly and the warning
"Limit reached" is displayed.
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NOTICE! Risk of hardware damage due to high power levels. When decreasing the
attenuation manually, ensure that the power level does not exceed the maximum level
allowed at the RF input, as an overload may lead to hardware damage.

Remote command:
INPut:ATTenuation on page 188
INPut:ATTenuation:AUTO on page 188

Using Electronic Attenuation (Option B25)

If option R&S FSW-B25 is installed, you can also activate an electronic attenuator.

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

Note: Electronic attenuation is not available for stop frequencies (or center frequencies
in zero span) >13.6 GHz.

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

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

Both the electronic and the mechanical attenuation can be varied in 1 dB steps. Other
entries are rounded to the next lower integer value.

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 189
INPut:EATT:AUTO on page 189
INPut:EATT on page 188

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 59.

Preamplifier (option B24) — Input Settings
If option R&S FSW-B24 is installed, a preamplifier can be activated for the RF input
signal.

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

For R&S FSW 26 or higher models, the input signal is amplified by 30 dB if the pream-
plifier is activated.

For R&S FSW 8 or 13 models, the following settings are available:
"Off" Deactivates the preamplifier.
"15 dB" The RF input signal is amplified by about 15 dB.
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"30 dB" The RF input signal is amplified by about 30 dB.

Remote command:
INPut:GAIN:STATe on page 187
INPut:GAIN[:VALue] on page 187

Auto Scale Window

Automatically determines the optimal range and reference level position to be dis-
played for the current measurement settings in the currently selected window. No new
measurement is performed.

5.6 Trigger Settings

Trigger settings determine when the input signal is measured.

Trigger settings can be configured via the TRIG key or in the "Trigger and Gate" dialog
box, which is displayed when you select the "Trigger/Gate" button in the "Overview".
Note that gating is not available for pulse measurements.

Trigger Source Trigger In/Out

Source

Drop-Qut Time

Hysteresis Holdoff

External triggers from one of the TRIGGER INPUT/OUTPUT connectors on the
R&S FSW are configured in a separate tab of the dialog box.
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Trigger Source Trigger In/Out

Trigger 2
Output Type User Defined Level Low
Pulse Length 100.0 ps Send Trigger Ant

Trigger 3 Output

For step-by-step instructions on configuring triggered measurements, see the
R&S FSW User Manual.

MSRA/MSRT operating mode

In MSRA/MSRT operating mode, only the MSRA/MSRT Master channel actually cap-
tures data from the input signal. Thus, no trigger settings are available in the 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 Master) to the start of the application data for
pulse measurements. (See Capture Offset.)

For details on the MSRA operating mode see the R&S FSW MSRA User Manual. For
details on the MSRT operating mode see the R&S FSW Realtime Spectrum Applica-
tion and MSRT Operating Mode User Manual.
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Trigger Settings
The trigger settings define the beginning of a measurement.

Trigger Source < Trigger Settings
Defines the trigger source. If a trigger source other than "Free Run" is set, "TRG" is
displayed in the channel bar and the trigger source is indicated.

Note: When triggering is activated, the squelch function is automatically disabled.

Remote command:
TRIGger [:SEQuence] : SOURce on page 194

Free Run — Trigger Source — Trigger Settings
No trigger source is considered. Data acquisition is started manually or automatically
and continues until stopped explicitely.

Remote command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 194

External Trigger 1/2/3 — Trigger Source < Trigger Settings
Data acquisition starts when the TTL signal fed into the specified input connector (on
the front or rear panel) meets or exceeds the specified trigger level.

(See "Trigger Level" on page 89).

Note: The "External Trigger 1" softkey automatically selects the trigger signal from the
TRIGGER INPUT connector on the front panel.

For details see the "Instrument Tour" chapter in the R&S FSW Getting Started manual.

"External Trigger 1"
Trigger signal from the TRIGGER 1 INPUT connector on the front
panel.

"External Trigger 2"
Trigger signal from the TRIGGER 2 INPUT/OUTPUT connector on
the front panel.
Note: Connector must be configured for "Input" in the "Outputs" con-
figuration (see "Trigger 2/3" on page 77).
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"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 "Outputs" con-
figuration (see "Trigger 2/3" on page 77).

Remote command:

TRIG:SOUR EXT, TRIG:SOUR EXT2

TRIG:SOUR EXT3

See TRIGger [ :SEQuence] : SOURce on page 194

I/Q Power — Trigger Source < Trigger Settings

This trigger source is not available if the optional Digital Baseband Interface

(R&S FSW-B17) or Analog Baseband Interface (R&S FSW-B71) is used for input. It is
also not available for analysis bandwidths = 160 MHz.

Triggers the measurement when the magnitude of the sampled I/Q data exceeds the
trigger threshold.

Remote command:
TRIG:SOUR IQP, see TRIGger [:SEQuence] :SOURce on page 194

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

This trigger source is only available for RF input.

For frequency sweeps, the third IF represents the start frequency. The trigger band-
width at the third IF depends on the RBW and sweep type.

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

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

For details on available trigger levels and trigger bandwidths see the data sheet.

Note: Be aware that in auto sweep type mode, due to a possible change in sweep
types, the trigger bandwidth may vary considerably for the same RBW setting.

Remote command:
TRIG:SOUR IFP, see TRIGger [:SEQuence] : SOURce on page 194

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

For this purpose the instrument uses a level detector at the first intermediate fre-
quency. The input signal must be in the frequency range between 500 MHz and
8 GHz.

The resulting trigger level at the RF input depends on the RF attenuation and preampli-
fication. For details on available trigger levels see the data sheet.
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Note: If the input signal contains frequencies outside of this range (e.g. for fullspan
measurements), the sweep may be aborted and a message indicating the allowed
input frequencies is displayed in the status bar.

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

Remote command:
TRIG:SOUR RFP, see TRIGger [:SEQuence] : SOURce on page 194

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

For details on supported trigger levels, see the data sheet.

Remote command:

TRIGger[:SEQuence] : LEVel: IFPower on page 192

]
TRIGger[:SEQuence] : LEVel: IQPower on page 192
TRIGger[:SEQuence] : LEVel [ :EXTernal<port>] on page 192
TRIGger [:SEQuence] : LEVel :RFPower on page 193

Repetition Interval — Trigger Settings
Defines the repetition interval for a time trigger. The shortest interval is 2 ms.

The repetition interval should be set to the exact pulse period, burst length, frame
length or other repetitive signal characteristic.

Remote command:
TRIGger [:SEQuence] : TIME:RINTerval on page 194

Drop-Out Time < Trigger Settings

Defines the time the input signal must stay below the trigger level before triggering
again.

Remote command:

TRIGger [:SEQuence] : DTIMe on page 190

Trigger Offset — Trigger Settings
Defines the time offset between the trigger event and the start of the sweep.

offset > 0: Start of the sweep is delayed

offset < 0: Sweep starts earlier (pre-trigger)
Only possible for zero span (e.g. I/Q Analyzer application) and gated trigger switched off
Maximum allowed range limited by the sweep time:

pretrigger,,.x = sweep time

Remote command:
TRIGger [ :SEQuence] :HOLDoff [ : TIME] on page 191
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Slope < Trigger Settings
For all trigger sources except time and frequency mask (Realtime only) you can define
whether triggering occurs when the signal rises to the trigger level or falls down to it.

Remote command:
TRIGger [:SEQuence] : SLOPe on page 193

Hysteresis — Trigger Settings

Defines the distance in dB to the trigger level that the trigger source must exceed
before a trigger event occurs. Settting 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.

Remote command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 191

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

Remote command:
TRIGger[:SEQuence] : IFPower :HOLDoff on page 191

Trigger 2/3
Defines the usage of the variable TRIGGER INPUT/OUTPUT connectors, where:

"Trigger 2": TRIGGER INPUT/OUTPUT connector on the front panel

"Trigger 3": TRIGGER 3 INPUT/ OUTPUT connector on the rear panel

(Trigger 1 is INPUT only.)

Note: Providing trigger signals as output is described in detail in the R&S FSW User

Manual.

"Input” The signal at the connector is used as an external trigger source by
the R&S FSW. No further trigger parameters are available for the
connector.

"Output" The R&S FSW sends a trigger signal to the output connector to be

used by connected devices.

Further trigger parameters are available for the connector.
Remote command:
OUTPut:TRIGger<port>:LEVel on page 195
OUTPut:TRIGger<port>:DIRection on page 195

Output Type < Trigger 2/3
Type of signal to be sent to the output

"Device Trig- (Default) Sends a trigger when the R&S FSW triggers.
gered"
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"Trigger Sends a (high level) trigger when the R&S FSW is in "Ready for trig-
Armed" ger" state.
This state is indicated by a status bit in the STATus : OPERation reg-
ister (bit 5), as well as by a low level signal at the AUX port (pin 9).

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

Remote command:
OUTPut:TRIGger<port>:0TYPe on page 196

Level < Output Type < Trigger 2/3
Defines whether a constant high (1) or low (0) signal is sent to the output connector.

Remote command:
OUTPut:TRIGger<port>:LEVel on page 195

Pulse Length — Output Type < Trigger 2/3
Defines the length of the pulse sent as a trigger to the output connector.

Remote command:
OUTPut :TRIGger<port>:PULSe:LENGth on page 196

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, e.g. for "Level = High", a constant high signal is output to the connector until
the "Send Trigger" button is selected. Then, a low pulse is sent.

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

Remote command:
OUTPut:TRIGger<port>:PULSe: IMMediate on page 196

Capture Offset

This setting is only available for applications in MSRA or MSRT operating mode. It
has a similar effect as the trigger offset in other measurements: it defines the time off-
set between the capture buffer start and the start of the extracted 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 may be negative if a pretrigger time is defined.

Remote command:

[SENSe: ]MSRA:CAPTure:0OFFSet on page 274

[SENSe: |RTMS:CAPTure:0FFSet on page 276

Segmented Capture
Configures data capturing with a gating function, that is non-continuous data acquisi-
tion.
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Trigger ® - LS

Trigger Source Trigger In/Out Segmented Capture

Activate

Events

Trigger Offset

Segment Length

Segmented capture is only possible if an external, IF Power, or RF Power trigger is
used (see "Trigger Source" on page 87).

For details on segmented data capture see chapter 4.4, "Segmented Data Capturing"”,
on page 42.

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 198

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 42).

Remote command:
[SENSe:]SWEep:SCAPture:EVENts on page 197

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 197
TRACe<n>:IQ:SCAPture:TSTamp:SSTart? on page 279
TRACe<n>:1Q:SCAPture:TSTamp:TRIGger? on page 280

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 42).

Remote command:
[SENSe: ] SWEep:SCAPture:LENGth[:TIME] on page 197
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5.7 Data Acquisition

You must define how much and how data is captured from the input signal.

Acquisition Detection

Measurement Bandwidth

Fiter Type (= Fiar— QRN

Meas Bandwidth |gsReRY|sb4

Sample Rate

Measurement Time

Meas Time 1.0 ms

Record Length

MSRA/MSRT operating mode

In MSRA/MSRT operating mode, only the MSRA/MSRT Master channel actually cap-
tures data from the input signal. The data acquisition settings for the Pulse application
in MSRA/MSRT mode define the application data extract and analysis interval.

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

The settings in this dialog box are available when you do one of the following:

e Select the "Data Acquisition" button from the "Overview".
e Press the BW or SPAN key, then the "Bandwidth Config" softkey.
e Press the MEAS key, then the "Data Acquisition" softkey.

6 Input from 1/Q data files

If the input source is an I/Q data file (see chapter 5.4.1.2, "Settings for Input from 1/Q
Data Files", on page 61), most measurement settings related to data acquisition
(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 4.5.2, "Basics on Input from 1/Q Data Files", on page 44.

HE
User Manual 1173.9392.02 — 13 93



Data Acquisition

1LY g Y] o 1= SRR 94
Measurement BandWidth...........ccooiiiieiiiiiiee e 94
SAMPIE TALE.ceeiiii e e e e e e e e e e s e e e aaaaeeaaaaanns 94
MEASUIEMENT TIME...ceei ittt et e et e e e e e e e e s st e e eaa s e esansssannsesenns 94
RECOIA IENGN.....coie e e e 95
Filter type

Defines the filter to be used for demodulation.

"Flat" Standard flat demodulation filter

"Gauss" Filter with optimized settling behaviour (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 |/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 A.2, "Effects of Large Gauss Filters",

on page 344.

Remote command:
[SENSe: ]BANDwidth|BWIDth:DEMod: TYPE on page 199

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 data sheet.

Note: If the input source is an I/Q data file (see chapter 5.4.1.2, "Settings for Input from
I/Q Data Files", on page 61), the measurement bandwidth cannot be changed.
For details see chapter 4.5.2, "Basics on Input from 1/Q Data Files", on page 44.

Remote command:
[SENSe: ] BANDwidth:DEMod on page 199

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.

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 I/Q data file (see chapter 5.4.1.2, "Settings for Input from
I/Q Data Files", on page 61), 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 4.5.2, "Basics on Input from |/Q Data Files", on page 44.
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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 R&S FSW.

Remote command:
[SENSe: ] SWEep: TIME on page 200

Record length

The record length 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.

5.8 Sweep Settings

The sweep settings define how often data from the input signal is acquired and then
evaluated. They are configured via the SWEEP key.

Continuous SWEEP/RUN CONT ....cciiiiiieeiie ittt r e e e e e e e e s snnrnaeeee e 95
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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, the "Continuous Sweep" softkey and the RUN
CONT key are highlighted. The running measurement can be aborted by selecting the
highlighted softkey or key again. The results are not deleted until a new measurement
is started.

Note: Sequencer. If the Sequencer is active, the "Continuous Sweep" softkey only
controls the sweep mode for the currently selected channel; however, the sweep mode
only has an effect the next time the Sequencer activates that channel, and only for a
channel-defined sequence. In this case, a channel in continuous sweep mode is swept
repeatedly.

If the Sequencer is active in MSRT mode, the "Continuous Sweep" function does not
start data capturing; it merely has an effect on trace averaging over multiple sequen-
ces. In this case, trace averaging is performed.

Furthermore, the RUN CONT key controls the Sequencer, not individual sweeps. RUN
CONT starts the Sequencer in continuous mode.

For details on the Sequencer, see the R&S FSW User Manual.

Remote command:
INITiate:CONTinuous on page 208
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Single Sweep/ RUN SINGLE
After triggering, starts the number of sweeps set in "Sweep Count". The measurement
stops after the defined number of sweeps has been performed.

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

Note: Sequencer. If the Sequencer is active, the "Single Sweep" softkey only controls
the sweep mode for the currently selected channel; however, the sweep mode only
has an effect the next time the Sequencer activates that channel, and only for a chan-
nel-defined sequence. In this case, a channel in single sweep mode is swept only once
by the Sequencer.

If the Sequencer is active in MSRT mode, the "Single Sweep" function does not start
data capturing; it merely has an effect on trace averaging over multiple sequences. In
this case, no trace averaging is performed.

Furthermore, the RUN SINGLE key controls the Sequencer, not individual sweeps.
RUN SINGLE starts the Sequencer in single mode.

If the Sequencer is off, only the evaluation for the currently displayed measurement
channel is updated.

Remote command:
INITiate[:IMMediate] on page 209

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

Remote command:
INITiate:CONMeas on page 208

Refresh
This function is only available if the Sequencer is deactivated and only for MSRA or
MSRT applications.

The data in the capture buffer is re-evaluated by the currently active application only.
The results for any other applications remain unchanged.

This is useful, for example, after evaluation changes have been made or if a new
sweep was performed from another application; in this case, only that application is
updated automatically after data acquisition.

Note: To update all active applications at once, use the "Refresh all" function in the
"Sequencer" menu.

Remote command:
INITiate:REFResh on page 209

Measurement Time
Defines how long data is captured for analysis ("Meas Time"), or how many samples
are captured in each record ("Record Length").
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Pulse Detection

Note: If the input source is an I/Q data file (see chapter 5.4.1.2, "Settings for Input from
I/Q Data Files", on page 61), 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 4.5.2, "Basics on Input from 1/Q Data Files", on page 44.

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 R&S FSW.

Remote command:
[SENSe: ] SWEep: TIME on page 200

Sweep/Average Count
Defines the number of sweeps to be performed in the single sweep mode. Values from
0 to 200000 are allowed. If the values 0 or 1 are set, one sweep is performed.

In continuous sweep mode, if sweep count = 0 (default), averaging is performed over
10 sweeps. For sweep count =1, no averaging, maxhold or minhold operations are per-
formed.

The "Average Count" also determines the number of measurements used to calculate
the pulse trace statistics for the result range displays (see chapter 4.6.3, "Trace Statis-
tics", on page 49).

Remote command:

[SENSe: ] SWEep:COUNt on page 211

[SENSe: ] AVERage : COUNt on page 211

Pulse Detection

The pulse detection settings define the conditions under which a pulse is detected
within the input signal.
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~ Acquisition etection

Acquisition Detection
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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 201

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 202
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5.10.1

Pulse Measurement Settings

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 201

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 200

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 201

Pulse Measurement Settings

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 MeEasUremMENt LEVEIS.......couueiiiiieeiee et e e e e e e e e e e s e e e raaaaas 99
@ MeasuremMEeNt POINt........oiie et e e e e e e e e e 102
o Measurement RANGE. . ... 103

Measurement Levels

Some measurements are performed depending on defined levels.
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Meas Levels Meas Point Meas Range

Pulse Wawveform
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High: Rise

Top: Fall (100%)

MidiRten | N\ ptid: Fall

LowiRise | : i P\ Low:Fal

Base (0%)

Top (100%) Level Reference Levels

Position Edge Unit

Meas Algorithm [YEEIE0] High (Distal) Threshold 90.0 %

Ripple Portion |[FD Mid (Mesial) Threshold 50.0 %

Low (Proximal) Threshold [10.0 Y%

Boundary (Top +/-) 3.0 %
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Position

Determines where the 100% value (from base to top) for the rise and fall time meas-
urements 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 203

Measurement Algorithm
Defines the algorithm used to detect the pulse top level.
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"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

Remote command:
SENSe:TRACe:MEASurement : ALGorithm on page 202

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 203

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 202

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 204

Mid (Mesial) Threshold
The middle threshold in percent of the pulse amplitude used to signify the signify the
mid-transition level between pulse states.

Remote command:
SENSe:TRACe:MEASurement : DEFine: TRANsition:REFerence on page 204

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 204

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 203
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5.10.2 Measurement Point
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.

Meas Levels Meas Point Meas Range

Amplitude
¥ 3

Reference

Offset

Averaging Window |5.0 ps

Measurement Point REEIENCE. ...........iiiieeeee e 102
(11T TP 102
AVEraging WINAOW.........ooi ittt e e e e e s e s ee e e eeas 103

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).

Remote command:
SENSe:TRACe:MEASurement : DEFine:PULSe: INSTant :REFerence on page 205

Offset

The time offset of the measurement point in reference to the pulse center or an edge,
depending on the Measurement Point Reference setting.
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5.10.3

The "Offset" is indicated in the dialog box.

Remote command:
SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant on page 204

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 205

Measurement Range
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.

i S —

Meas Levels Meas Point Meas Range

— 100%: of Pulse Top —

Center
Estimation
s

Reference  (——Center |

(RSNG| 75.0 %

Offset: Rise | Fall

R SY =T =T o< 103

Reference
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.
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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 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 206

Relative range (Center):

SENSe:TRACe:MEASurement :DEFine:PULSe:ESTimation: LENGth on page 205

Absolute range (Edge):

SENSe:TRACe:MEASurement :DEFine:PULSe:ESTimation:OFFSet :LEFT

on page 206

SENSe:TRACe:MEASurement :DEFine:PULSe:ESTimation:OFFSet :RIGHt

on page 206

5.11 Automatic Settings

Some settings can be adjusted by the R&S FSW automatically according to the current
measurement settings.

To activate the automatic adjustment of a setting, select the corresponding function in
the AUTO SET menu or in the configuration dialog box for the setting, where available.

Auto Scale ContiNUOUS (All).....eeeiiiiieeie e 104
AULO SCAIE ONCE (All). e 104

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).

Remote command:

SENS:TRAC:MEAS:DEF:RRAN:AUTO ON, see SENSe:TRACe:MEASurement:
DEFine:RRANge:AUTO on page 214

DISP:TRAC:Y:SCAL:AUTO ON, see DISPlay|[:WINDow<n>]:TRACe:Y[:SCALe]:
AUTO on page 258

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 214

DISP:TRAC:Y:SCAL:AUTO ONCE, see DISPlay [ :WINDow<n>]:TRACe:Y[:
SCALe] : AUTO on page 258
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6 Analysis

6.1

6.1.1

After a Pulse measurement has been performed, you can analyze the results in vari-
ous ways.

o  Result Configuration...........e e 105
o Display Configuration..........coii i 121
L I V= T =) SRR 122
L I - Vot @70 T [0 = (o] o P 127
®  EXPOrt FUNCLONS. .. .ciiiiiiiei ittt e e e e e e e e e e e e e e e s ennnes 132
®  ZOOM FUNCHONS. ...ttt e e e e e e e 135
e Analysis in MSRA/MSRT MOGE........c.cceueiiiiiiieeeiiiiiee e ertieee e s ssiraee e e s sreeee e s snnreeee e 136

Result Configuration

Some evaluation methods require or allow for additional settings to configure the result
display. Note that the available settings depend on the selected window (see "Specifics
for" on page 56).

The "Result Configuration" dialog box is available by selecting the "Result Config" soft-
key or the "Result Config" button in the "Overview".

O PUISE SEIECHON. .. .eii ittt s 105
®  RESUIL RANGE. .. et a e 106
e Result Range Spectrum Configuration............cccceiiiiiiiiiii e 107
e Parameter Configuration for Result DisSplays........cccceiiiiiiiiiiiiieieeec e, 109
o Table Configuration.... ... 114
L J s o 11 o SRR 119
LI € o1 T PP RPRPRPROPI 121

Pulse Selection

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, tap the
"Selected Pulse" softkey in the "Pulse Meas" menu.

The currently selected pulse is highlighted blue in the Pulse Results and Pulse Statis-
tics displays.

As soon as a new pulse is selected, all pulse-specific displays are automatically upda-
ted.

Remote command:

SENSe:TRACe:MEASurement : DEFine:PULSe: SELected on page 214
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6.1.2 Result Range

The result range determines which data is displayed on the screen (see also "Mea-
surement range vs result range" on page 15). This range applies to the pulse magni-
tude, frequency and phase vs time displays.

Furthermore, the spectrum for the result range can be displayed (see "Result Range
Spectrum” on page 33).

“ .

Units Y Scaling

T\

Cantes

Automatic Range Scaling

Auto On m Auto Scale Once

Reference Point Result Range

Reference Alignment Center

L el Tl 5: Pulse Magnitude H

The range is defined by a reference point, alignment and the range length.

Automatic RanNge SCaliNg......uueiiiiiiiiiiiee et 106
Result Range Reference POiNt..........oooo it 106
L3 7= SR 107
[ Te ] 1 0=1 o S USSP 107
=T o o |1 o T PP PP PP PTOT 107

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 105).

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 214

Result Range Reference Point
Defines the reference point for positioning the result range. The Offset is given with
respect to this value.
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"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.

Remote command:
SENSe:TRACe:MEASurement : DEFine:RRANge:REFerence on page 215

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 215

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 214

Length
Defines the length or duration of the result range.

Remote command:
SENSe:TRACe:MEASurement : DEFine:RRANge : LENGth on page 215

6.1.3 Result Range Spectrum Configuration

For the Result Range Spectrum display additional settings are available for the FFT.
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Kesult Configuration ———— . lF'I-:..-r S T

Result Range Markers Marker Settings Units Y Scaling

Result Window Type Bartlett E]

Range

REBW Auto

_—
on

Result Resolution Bandwidth [JURFI ey ET I |

Range q "

Spectrum

LN TS LTl 1: Result Range Spectrum E

WWINAOW TYPE.. ettt et e e e e e e e e e e e e e e e e e s s nenreeeees 108
RESBW MaNUAL......ceeeeeiieieiiiieeeeeee ettt s e s e e e e e e e e aaaaaaaaaneenes 108
[ = o TSR 108
Window Type

Used FFT window type for Result Range Spectrum. The same window types are avail-
able as for Parameter Spectrum displays (see "Window functions" on page 40).

Remote command:
CALCulate<n>:RRSPectrum:WINDow on page 241

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 result in a high
precision, as the distance between two distinguishable frequencies is small, but require
a larger measurement interval (that is: longer Result Range length) for the calculation.
Higher values decrease the precision, but can increase measurement speed.

Remote command:
CALCulate<n>:RRSPectrum:RBW on page 242

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 242
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6.1.4 Parameter Configuration for Result Displays

6.1.4.1

For parameter trend or distribution displays you can define which parameters are to be
evaluated in each window.

e Parameter Distribution Configuration..........cccccuvr i 109
e Parameter Spectrum Configuration............coouiiiiiiii e 110
o Parameter Trend Configuration...........ocuueiioiiiieii i 112

Parameter Distribution Configuration
The parameter distribution evaluations allow you to visualize the number of occurran-
ces for a specific parameter value within the current capture buffer. For each parame-

ter distribution window you can configure which measured parameter is to be dis-
played.

* .

Result Range Markers Marker Settings Parameter Units Y Scaling

Parameter Group

Distribution

Histogram Bins

Display Limit Lines

LA R T 5: Parameter Distribution =

This tab is only available for windows with a Parameter Distribution evaluation.

V=0 g T=Y =Y ] o U o U 109
D N1 SRR 110
R T PRSPPI 110
[ 1T (oo Tir=T 0 4 = 1 T 110
Display LImit LINES......uuuuuieiiiieiiie e ie i e e e e e eee ettt se s e s e e e e e aaaaaaaeeeeeseeeeassnennes 110

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 15.
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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.g.
CALCulate<n>:DISTribution:FREQuency on page 216

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.

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 217

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 217
CALCulate<n>:TRENd:LLINes[:STATe] on page 229

6.1.4.2 Parameter Spectrum Configuration
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 each Parameter Spectrum window you can configure which measured parameter
is to be displayed and how the spectrum is determined.
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Result Configuration

Result Range Markers Marker Settings Parameter

Spectrum
Full Auto Off On
Maximum Frequency
Window Type
Block Size
Gap Threshold

Segment Threshold

Clil=eite Rl 1: 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 39.

V=10 g T=Y =Y ] o U o R 111
=T 1= T 1Y (Y PP 111
FUIT AULO. ettt et e e e e e e s r e et e e e e e e e e e e aannnes 112
MaXimMUM FrEQUENCY ....uuutuieiie i i et e e e e e e e e e e e e e e et rese s e e e eeaaaaaaaeeeeeeeeeeeesnsnnns 112
LA T aTe [0 1T I o= PP TP 112
[ oo QS 1 TSR 112
GaP TIIrESNOIA... ...t e e e e e e e aaaaeans 112
Y= Tex 1 10] a1 Ta T I N 4 == o o] o RS 112

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 15.

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 222
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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 221

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 222

Window Type
Used FFT window type

Remote command:
CALCulate<n>:PSPectrum:WINDow on page 226

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 221

Gap Threshold
Minimum time that must pass before a gap is detected as such.

Remote command:
CALCulate<n>:PSPectrum:GTHReshold on page 222

Sectioning 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 225

6.1.4.3 Parameter Trend Configuration

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 Range Markers Marker Settings Parameter Units Y Scaling

Trend
Parameter Group ¥

Parameter Group X

Display Limit Lines

LN TR G 6: Parameter Trend =

This tab is only available for windows with a Parameter Trend result display.

e V=0 L= =T ] o0 o T SRR 113
7 2 (1= RS 113
Parameter GroUD X ..ottt ettt e e e et e e e e st e e e e ssabee e e e e sbreeeeeeaaes 113
D SR ERS 114
Display LIMit LINES.......uuuuiuiiiiiiiiieieie e e e e e e e ettt se s e e e e e e e aaaaaaaaeeeeseeeeassnnnnes 114

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 Parameters",
on page 15.

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 113.

Remote command:

CALCulate<n>:TRENd:<GroupName>:Y, see e.g. CALCulate<n>:TRENd:
FREQuency:Y on page 229

CALCulate<n>:TRENd:<GroupName> Y, X, see e.g. CALCulate<n>:TRENd:
FREQuency on page 227

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 Parameters",
on page 15.
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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 228

CALCulate<n>:TRENd:<GroupName> Y, X, see e.g. CALCulate<n>:TRENd:
FREQuency on page 227

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 217
CALCulate<n>:TRENd:LLINes|[:STATe] on page 229

6.1.5 Table Configuration

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.
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Result Range Table Config Units

Timing

SR Timestamp

= Settli ime
Anblitiide ettling Time

Parameters

Rise Time
Freq
Parameters Frall Time

Phase

Pulse Width
Parameters

Off Time
Duty Ratio

Duty Cycle

Y% C ff
Pulse Rep. Interval u O
Pulse Rep. Frequency @ Off

LTl 5: 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 15.

Remote command:

CALCulate<n>:TABLe:<GroupName>:<ParamName>, see chapter 9.13.7, "Config-
uring the Statistics and Parameter Tables", on page 242

6.1.5.1 Table Export Configuration

Table results can be exported to an ASCII file for further evaluation in other (external)
applications. Table export settings can be configured in the "Result Configuration" dia-
log box, in the "Table configuration” tab, in the vertical "Table Export" tab.

The settings are window-specific and only available for result tables.
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Timing
Parameters

Amplitude
Parameters

Freq
Parameters

Export Table to ASCII File

Phase
Parameters

Table
Export

Limits

The result tables can be exported either directly in the settings dialog box or via the
"Export" function in the "Save/Recall" menu (via the toolbar).

(070118 g a1 T0 (o I8 =q o Yo o P 116
Dot g T IS T=T o= = (o] FA O 116
Export Table to ASCII File......o et e s 116

Columns to Export
Defines which of the result table columns are to be included in the export file.

"Visible" Only the currently visible columns in the result display are exported.
"All" All columns, including currently hidden ones, for the result display are
exported.

Remote command:
MMEMory : STORe<n>:TABLe on page 328

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

Remote command:
FORMat :DEXPort:DSEParator on page 327

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.
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For details on the file format see chapter A.1, "Reference: ASCII File Export Format",
on page 343.

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 6.4.2, "Trace / Data Export Configuration”, on page 130.)

Note: Secure user mode.

In secure user mode, settings that are to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory : STORe<n>: TABLe on page 328

6.1.5.2 Limit Settings for Table Displays

Measurement results can be checked against defined limits and the results of the limit
check can then be indicated in the Result Table. Table limit settings can be configured
in the "Result Configuration" dialog box, in the "Table configuration" tab, in the vertical
"Limits" tab.

For details on limits see "Pulse Results" on page 31.

Result Range Marker Settings Table Config

Timing Selected Parameter
SEFEINE RS Parameter Group Ryl

Amplitude Parameter Timestamp
Parameters

Limit Settings (per parameter)
Freq
Parameters | Limit On/Off

Phase Lower Limit

Parameters
Upper Limit 10.0 ps

Table L
Export Turn off all limits in group

Turn off limits in all parameter groups

Turn off limits

Limits

Ll i1l 1: Pulse Statistics
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The settings are window-specific and only available for result tables.

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.

6 Optionally, limit lines can be displayed in the Parameter Distribution and Parameter

L= 1= 100 1=1 (=T C 1 o 10 o T SSUPURR 118
ParamMEter ... e e e 118
Activating a limit check for a parameter...........cccoociiiiiiii e 118
Defining lower and upper limits for a parameter...........cccccooeiiiiiiiiiiii e, 118
Deactivating a limit check for an entire parameter group..........ccccceeevieeie e, 118
Deactivating all limit checks for all parameter groups..........cceeveiiiiieiiiiiiieee e 119

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 15.

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 Window function is not available for the axis this parameter is
displayed on (see also "Automatic Grid Scaling" on page 119).

Remote command:
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATe
on page 255

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 257

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 256
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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 256

6.1.6 Y-Scaling

The scaling for the vertical axis is highly configurable, using either absolute or relative
values. These settings are described here.

=1 Clrw | Z Pulse Results

Result Range Markers % Units ¥ Scaling

Automatic grid scaling:
Auito Scale Once

Scaling according to min and max values:

Ref Position

Ref Value

To display this dialog box, do one of the following:

e Press the AMPT key, then select the "Y-Scaling Config" softkey.
e From the "Overview", select "Result Configuration”, then switch to the "Y-Scaling"

tab.
Automatic Grid SCaliNG........eeiiiiiiiie e e 119
F U (o IR Tor= | LT @ o Vo= T SRR 120
Absolute Scaling (Min/Max ValUES).........cccoicccuiiiiieiiieiee et e e e e e enneaaee s 120
Relative Scaling (Reference/ per DiVISION)......cceeieieeiiiiiccciiiieieeeee e 120
L PEr DIVISION.......ceiviieiecteieeete ettt bbb 120
L REf POSIION. .....ececvecececveeeecte ettt ae s naenans 120
L REF VAIUE.....eoeeeceeece et a e 121

Automatic Grid Scaling
The y-axis is scaled automatically according to the current measurement settings and
results (continuously).
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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 118), 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 120 button or the softkey in the
AUTO SET menu.

Remote command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] : AUTO on page 258

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

The display is only set once; it is not adapted further if the measurement settings are
changed again.

Remote command:
DISPlay[:WINDow<n>] :TRACe:Y[:SCALe] : AUTO on page 258

Absolute Scaling (Min/Max Values)
Define the scaling using absolute minimum and maximum values.

Remote command:
DISPlay[:WINDow<n>] :TRACe:Y[:SCALe] :MAXimum on page 259
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :MINimum on page 259

Relative Scaling (Reference/ per Division)
Define the scaling relative to a reference value, with a specified value range per divi-
sion.

Per Division < Relative Scaling (Reference/ per Division)

Defines the value range to be displayed per division of the diagram (1/10 of total
range).

Note: The value defined per division refers to the default display of 10 divisions on the
y-axis. If fewer divisions are displayed (e.g. because the window is reduced in height),
the range per division is increased in order to display the same result range in the
smaller window. In this case, the per division value does not correspond to the actual
display.

Remote command:

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :PDIVision on page 259

Ref Position — Relative Scaling (Reference/ per Division)
Defines the position of the reference value in percent of the total y-axis range.

Remote command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RPOSition on page 260
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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:Y[:SCALe] :RVALue on page 260

Units

The unit for phase display is configurable. This setting is described here.

Result Range Table Config Units

Phase unit
PRAS@ UNIL....eeeeiiiiie ettt e e e e e e e e e e e e e e e 121
Yo [ U1 o VAL o T PP 121
Phase Unit

Defines the unit in which phases are displayed (degree or rad).

Remote command:
UNIT:ANGLe on page 261

Frequency Unit

Switches between relative (default) and absolute frequency values. This setting applies
to Pulse Frequency, Result Range Spectrum, Parameter Distribution and Parameter
Trend result displays.

Remote command:
CALCulate<n>:UNIT:FREQuency on page 258

Display Configuration

The captured signal can be displayed using various evaluations. All evaluation availa-
ble for the Pulse application are displayed in the evaluation bar in SmartGrid mode
when you do one of the following:

Select the ] "SmartGrid" icon from the toolbar.
Select the "Display Config" button in the "Overview".
Press the MEAS key.

Select the "Display Config" softkey in any Pulse menu.

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 15.
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6 For details on working with the SmartGrid see the R&S FSW Getting Started manual.

6.3 Markers

Markers help you analyze your measurement results by determining particular values
in the diagram. Thus you can extract numeric values from a graphical display. In Pulse
result displays, up to 4 markers can be activated in each diagram at any time.

Markers are configured in the "Marker" dialog box which is displayed when you do one
of the following:

e In the "Overview", select "Result Config", and switch to the vertical "Marker" tab.
e Press the , MKR key, then select the "Marker Config" softkey.

- (V)
Result Range Markers Parameter Trend Units Y Scaling

Selected State Stimulus Type Ref,

1-4 Marker

Detta 1 Won)El Norr

NOFTT ‘

Delta 4 Nor

All Marker Off

LNl 2 Parameter Trend :

e Individual Marker Settings........cc e 122
o General Marker Settings........cuii i 124
o Marker Positioning FUNCHONS..........uiiiiiiiiiiii e 125

6.3.1 Individual Marker Settings

In Pulse result displays, up to 4 markers can be activated in each diagram at any time.

User Manual 1173.9392.02 — 13 122



R&S®FSW-K6 Analysis

IMarker
Marker Wizard Marker Config Search Settings

Selected State Stimulus Type

Norm
Norm
Norm

m Off MNorm
All Marker Off

6: Symbol

Window: EVM

ST (=Tt (= To I AV =T = 123
Y =Ty TS =) (= T PP PUPRPPRS 123
DAz 11U = TSR UUPTPRRN 124
Y =T =T Y/ o 1= U UUUPRPPP N 124
RETEIENCE MAIKET......c.ceeeeee et ettt e e e e et e e e e e eeae e e e e eeeanan 124
F N LY F= T =T £ 1 124

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 331
CALCulate<n>:DELTamarker<m>[:STATe] on page 332

HE
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X-value
Defines the position of the marker on the x-axis (channel, slot, symbol, depending on
result display).

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
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 333
CALCulate<n>:MARKer<m>:X on page 331

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 331
CALCulate<n>:DELTamarker<m>[:STATe] on page 332

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

Remote command:
CALCulate<n>:DELTamarker<m>:MREF on page 332

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 331

6.3.2 General Marker Settings

General marker settings are defined in the "Marker Settings" tab of the "Result Config-
uration" dialog box.
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Pulse ! L “ Il A 5 .

=

Result Range Markers Marker Settings Units Y Scaling

Marker Table |

LG R [T 5 Pulse Magnitude S

Marker Table Display
Defines how the marker information is displayed.

"On" Displays the marker information in a table in a separate area beneath
the diagram.

"Off" Displays the marker information within the diagram area.

Remote command:
DISPlay:MTABle on page 333

6.3.3 Marker Positioning Functions

The following functions set the currently selected marker to the result of a peak search
or set other characteristic values to the current marker value. These functions are
available as softkeys in the "Marker To" menu, which is displayed when you press the

MKR -> key.

T (= To Y F= T =] PO OURRUR 125
o= | QRS- o] [T 126
SEAINCN NEXE PBAK.....cevetei ittt e e e e et e e e e ee e e e e e e enaanns 126
ST=Y=T el a TN \Y/ T T 10T g 126
SearCh NEeXt IMINIMUM ... oo e e e e e e e e e s e et e e s e s eab e e e s eeaaanaees 126

Select Marker
Opens a dialog box to select and activate or deactivate one or more markers quickly.
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Selected State Selected State Selected State

)
Marker 1 [ Gn o) T off

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

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 336
CALCulate<n>:DELTamarker<m>:MAXimum/[:PEAK] on page 335

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

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 336
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 334

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

Remote command:
CALCulate<n>:MARKer<m>:MINimum|[:PEAK] on page 337
CALCulate<n>:DELTamarker<m>:MINimum|[:PEAK] on page 335

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

Remote command:
CALCulate<n>:MARKer<m>:MINimum:NEXT on page 336
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 335
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6.4 Trace Configuration

Traces in graphical result displays based on the defined result range (see chap-
ter 6.1.2, "Result Range", on page 106) can be configured, for example to perform stat-
istical evaluations over a defined number of sweeps, pulses, or samples.

Trace settings can be configured via the TRACE key, in the "Traces" dialog box.

For details on trace evaluation see chapter 4.6, "Trace Evaluation", on page 46.

Trace data can also be exported to an ASCII file for further analysis. For details see
chapter 6.4.2, "Trace / Data Export Configuration", on page 130.

6.4.1 Trace Settings

You can configure the settings for up to 6 individual traces for the following result dis-
plays, which are based on the defined result range (see chapter 6.1.2, "Result Range",
on page 106):

e "Pulse Frequency" on page 29

e "Pulse Magnitude" on page 30

e "Pulse Phase" on page 30

e "Pulse Phase (Wrapped)" on page 31

Traces- {1 LS ! « [l
| Traces Trace / Data Export

Detector Statistics

Selected Pulse

All Pulses

Mode Auto Type

e Jocrwae |l Juworen
3 I 2 T
3 I 2 T
) I @ T
2 I 3 T
0 I 2 T

Sweep Count:

Max. Trace Points:

100000
Quick Config

Preset All Traces Set Trace Mode Set Trace Mode
Max | Avg | Min Max | CIrWrite | Min
LTl v (i ll 4: Pulse Frequency :

EEEEEN:
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Statistical EValuation..........coooiiiiiii s 129
L Selected PUISE VS All PUISES..........c.cceveveeeeeeereseeeeeeeeeseseseesesesesesesesesssesssssnes 129
L SWEEP/AVEIAgE COUNL.......eeieeee ettt 129
L Maximum number of trace POINtS............ceueererereesieeeeeeeeeesee s 129
Predefined Trace Settings - Quick CONfig.......ccoooiiiiiiiiiii e 130
Trace 1/Trace 2/Trace 3/Trace 4 (SOftKEYS).....uueeiiiiiiiiiiiiiiee e 130

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

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>[:STATe] on page 271
Selected via numeric suffix of TRACe<t> commands

Trace Mode
Defines the update mode for subsequent traces.

For details see chapter 4.6.2, "Analyzing Several Traces - Trace Mode", on page 48.

"Clear Write" Overwrite mode: the trace is overwritten by each sweep. This is the
default setting.

"Max Hold" The maximum value is determined over several sweeps and dis-
played. The R&S FSW saves each trace point in the trace memory
only if the new value is greater than the previous one.

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

"Average" The average is formed over several sweeps.
The Sweep/Average Count determines the number of averaging pro-
cedures.
"View" The current contents of the trace memory are frozen and displayed.
"Blank" Removes the selected trace from the display.

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:MODE on page 270

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

For details see chapter 4.6.1, "Mapping Samples to Sweep Points with the Trace
Detector", on page 46.

"Auto" Selects the optimum detector for the selected trace and filter mode.
This is the default setting.

"Type" Defines the selected detector type.

Remote command:
[SENSe: ] [WINDow<n>:]DETector<trace>[:FUNCtion] on page 271
[SENSe: ] [WINDow<n>:]DETector<t>[:FUNCtion] :AUTO on page 272
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Hold
If activated, traces in "Min Hold", "Max Hold" and "Average" mode are not reset after
specific parameter changes have been made.

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

The default setting is off.

Remote command:
DISPlay[:WINDow<n>] : TRACe<t>:MODE:HCONtinuous on page 271

Statistical Evaluation

If the trace modes "Average", "Max Hold" or "Min Hold" are set, you can define how
many pulses, sweeps and measurement samples are included in the statistical evalua-
tion.

For details see chapter 4.6.3, "Trace Statistics", on page 49.

Selected Pulse vs All Pulses < Statistical Evaluation
Defines which pulses are included in the statistical evaluation.

"Selected Only the selected pulse from each sweep (capture) is included in the
pulse" statistical evaluation.
"All Pulses" All measured pulses from each sweep (capture) are included in the

statistical evaluation.

Remote command:
[SENSe:] [STATistic<n>:]TYPE on page 272

Sweep/Average Count — Statistical Evaluation
Defines the number of sweeps to be performed in the single sweep mode. Values from
0 to 200000 are allowed. If the values 0 or 1 are set, one sweep is performed.

In continuous sweep mode, if sweep count = 0 (default), averaging is performed over
10 sweeps. For sweep count =1, no averaging, maxhold or minhold operations are per-
formed.

The "Average Count" also determines the number of measurements used to calculate
the pulse trace statistics for the result range displays (see chapter 4.6.3, "Trace Statis-
tics", on page 49).

Remote command:

[SENSe: ] SWEep:COUNt on page 211

[SENSe: ] AVERage : COUNt on page 211

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 106) is larger than this value, the trace data is reduced to the defined maxi-
mum number of trace points using the selected detector.

For details see also chapter 4.6.1, "Mapping Samples to Sweep Points with the Trace
Detector", on page 46.
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Restricting this value can improve performance during statistical evaulation of large
result range lengths.

Remote command:
[SENSe: ] SWEep:POINts on page 273

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
Max | ClrWrite | Min Trace 2: Clear Write
Trace 3: Min Hold
Blank

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

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>[:STATe] on page 271

6.4.2 Trace / Data Export Configuration

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FSW applications are not described here.

See the R&S FSW User Manual for a description of the standard functions.

Trace and data export settings can be configured in the "Traces" dialog box ("Trace/
Data Export" tab).

= Alternatively, they are available in the "Save/Recall" menu (> "Export" softkey) which is
= displayed when you select the "Save" or "Open" icon in the toolbar.
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Traces Trace / Data Export Copy Trace

Export all Traces and all Table Results

Indude Instrument Measurement Settings

Trace to Export

Decmal Separator

Export Trace to ASCII File

Export all Traces and all Table ReSUIES.........ooiiiiiiiiiii e 131
Include Instrument Measurement Settings..........coiiiiiiiiiiii e 131
I = Lot (o T = o Yo o SRR 131
[ Tot g b= RS T=T o = = | (o ) SRR 131
EXPort Trace t0 ASCI File......co oottt e e e e e e e e 132

Export all Traces and all Table Results
Selects all displayed traces and result tables (e.g. Result Summary, marker table etc.)
in the current application for export to an ASCII file.

Alternatively, you can select one specific trace only for export (see Trace to Export).

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

Remote command:
FORMat :DEXPort:TRACes on page 328

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 327

Trace to Export
Defines an individual trace that will 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 files. Eval-
uation programs require different separators in different languages.

Remote command:
FORMat :DEXPort:DSEParator on page 327
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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 to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 278

Export Functions

The following export functions are available via softkeys in the "Export" menu which is
displayed when you select the "Save" icon in the toolbar and then "Export".

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FSW applications are not described here.

See the R&S FSW User Manual for a description of the standard functions.

EXport Table 10 ASCII File......uueiiiieeee e e 132
Table EXport Configuration.............eueeiiieeiii i e e e e eee e 133
L COIUMNS 0 EXPOMt......eeeeeeeeeeeeeeeeeee et eeeee e ee et s s n s e en s e 133
L EXPOIt LIMItS. ... eveee ettt ettt es e e ee e e e eeeae e 134
L DECIMal SEPAIatOr........c.eevieeeeeeeeereeeeeeeee ettt se st se st seseneans 134
L Export Table t0 ASCII File........ceuiieeeieeeeeeeeeeeeee s en s 134
EXport Trace t0 ASCI File...coii ittt e e 134
Trace EXport Configuration...........c.eeeeioiiiieii et 135
T @ B oo T PRSPPI 135

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.1, "Reference: ASCII File Export Format",
on page 343.

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 6.4.2, "Trace / Data Export Configuration”, on page 130.)

Note: Secure user mode.
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In secure user mode, settings that are to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory : STORe<n>:TABLe on page 328

Table Export Configuration

Table results can be exported to an ASCII file for further evaluation in other (external)
applications. Table export settings can be configured in the "Result Configuration" dia-
log box, in the "Table configuration" tab, in the vertical "Table Export" tab.

The settings are window-specific and only available for result tables.

Timing Columns to Export
Parameters

Export Limits

Amplitude
Parameters

Decimal Separator

Freq

Export Table to ASCII File
Parameters

Phase
Parameters

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 328
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Export Limits < Table Export Configuration
If activated, any limits defined for the table will be included in the export file.

Decimal Separator < Table Export Configuration
Defines the decimal separator for floating-point numerals for the data export files. Eval-
uation programs require different separators in different languages.

Remote command:
FORMat :DEXPort:DSEParator on page 327

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.1, "Reference: ASCII File Export Format",
on page 343.

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 6.4.2, "Trace / Data Export Configuration”, on page 130.)

Note: Secure user mode.

In secure user mode, settings that are to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory : STORe<n>:TABLe on page 328

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 to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 278
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Trace Export Configuration
Opens the "Traces" dialog box to configure the trace and data export settings. See
chapter 6.4.2, "Trace / Data Export Configuration", on page 130.

1/Q Export

Opens a file selection dialog box to select an export file to which the IQ data will be
stored. This function is only available in single sweep mode, and only in applications
that process 1/Q data, such as the 1/Q Analyzer or optional applications.

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

Note: Secure user mode.

In secure user mode, settings that are to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory: STORe: 1Q: STATe on page 330
MMEMory: STORe: IQ: COMMent on page 329

6.6 Zoom Functions

The zoom functions are only available from the toolbar.

ST pTe | (3o o] 1 o SRR 135
T ] =07 e T o TS 135
Restore Original DiSPlay........ccooo it 136
Deactivating Zoom (Selection MOAE)........uuuiiiiiiieieiiiiieciiieeeee e e e 136

Single Zoom
=R

A single zoom replaces the current diagram by a new diagram which displays an
enlarged extract of the trace. This function can be used repetitively until the required
details are visible.

Remote command:
DISPlay[:WINDow<n>]:ZOOM:STATe on page 269
DISPlay[:WINDow<n>]:ZOOM:AREA on page 268

Multiple Zoom
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Analysis in MSRA/MSRT Mode

In multiple zoom mode, you can enlarge several different areas of the trace simultane-
ously. An overview window indicates the zoom areas in the original trace, while the
zoomed trace areas are displayed in individual windows. The zoom area that corre-
sponds to the individual zoom display is indicated in the lower right corner, between
the scrollbars.

Remote command:

DISPlay[:WINDow<n>] : Z00M:MULTiple<zoom>:STATe on page 270
DISPlay[:WINDow<n>] :Z200M:MULTiple<zoom>:AREA onh page 269

Restore Original Display

R

Restores the original display and closes all zoom windows.

Remote command:

DISPlay[:WINDow<n>] :Z200M:STATe on page 269 (single zoom)
DISPlay[:WINDow<n>] :Z0OOM:MULTiple<zoom>:STATe on page 270 (for each
multiple zoom window)

Deactivating Zoom (Selection mode)

Deactivates zoom mode.
Tapping the screen no longer invokes a zoom, but selects an object.

Remote command:

DISPlay[:WINDow<n>] :200M:STATe on page 269 (single zoom)
DISPlay[:WINDow<n>] :Z0OOM:MULTiple<zoom>:STATe on page 270 (for each
multiple zoom window)

Analysis in MSRA/MSRT Mode

The data that was captured by the MSRA/MSRT Master can be analyzed in the 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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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:MSRA:ALINe[:VALue] on page 274
CALCulate:RTMS:ALINe[:VALue] on page 275

Show Line

Hides or displays the analysis line in the time-based windows. By default, the line is
displayed.

Note: even if the analysis line display is off, the indication whether or not the currently
defined line position lies within the analysis interval of the active application remains in
the window title bars.

Remote command:
CALCulate:MSRA:ALINe:SHOW on page 273
CALCulate:RTMS:ALINe: SHOW on page 275
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Export Functions

The following export functions are available via softkeys in the "Export" menu which is
displayed when you select the "Save" icon in the toolbar and then "Export".

i

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FSW applications are not described here.

See the R&S FSW User Manual for a description of the standard functions.
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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.1, "Reference: ASCII File Export Format",
on page 343.

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 6.4.2, "Trace / Data Export Configuration”, on page 130.)

Note: Secure user mode.

In secure user mode, settings that are to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory : STORe<n>:TABLe on page 328

Table Export Configuration

Table results can be exported to an ASCII file for further evaluation in other (external)
applications. Table export settings can be configured in the "Result Configuration” dia-
log box, in the "Table configuration" tab, in the vertical "Table Export" tab.

The settings are window-specific and only available for result tables.
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Timing Columns to Export
Parameters

Export Limits

Amplitude
Parameters

Decimal Separator Comma

Freq

Export Table to ASCII File
Parameters

Phase
Parameters

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 328

Export Limits < Table Export Configuration
If activated, any limits defined for the table will be included in the export file.

Decimal Separator «— Table Export Configuration
Defines the decimal separator for floating-point numerals for the data export files. Eval-
uation programs require different separators in different languages.

Remote command:
FORMat : DEXPort:DSEParator on page 327

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.1, "Reference: ASCII File Export Format",
on page 343.
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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 6.4.2, "Trace / Data Export Configuration”, on page 130.)

Note: Secure user mode.

In secure user mode, settings that are to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory : STORe<n>: TABLe on page 328

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 to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory : STORe<n>: TRACe on page 278

Trace Export Configuration
Opens the "Traces" dialog box to configure the trace and data export settings. See
chapter 6.4.2, "Trace / Data Export Configuration", on page 130.

1/Q Export

Opens a file selection dialog box to select an export file to which the I1Q data will be
stored. This function is only available in single sweep mode, and only in applications
that process I/Q data, such as the 1/Q Analyzer or optional applications.

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

Note: Secure user mode.

In secure user mode, settings that are to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may 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.

HE
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For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Remote command:
MMEMory:STORe: 1Q:STATe on page 330
MMEMory: STORe: IQ: COMMent on page 329



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 R&S FSW-K6 option.

1. Press the MODE key on the front panel and select the "Pulse" application.
2. Select the "Overview" softkey to display the "Overview" for a Pulse measurement.

3. Select the "Signal Description" button and configure the expected pulse character-
istics.

4. Select the "Input/Frontend" button to define the input signal's center frequency,
amplitude and other basic settings.

5. Optionally, select the "Trigger" button and define a trigger for data acquisition, for
example an external trigger to start capturing data only when a useful signal is
transmitted.

6. Select the "Data Acquisition" button and define the bandwidth parameters for the
input signal:
(In MSRA/MSRT mode, define the application data instead, see chapter 4.7, "Pulse
Measurements in MSRA/MSRT Mode", on page 50).

e "Measurement Bandwidth": the amount of signal bandwidth to be captured
e "Measurement Time": how long the input signal is to be captured

7. Select the "Pulse Detection" button and define the criteria to detect the individual
pulses within the input signal.

8. Select the "Measurement" button and define the general measurement settings
concerning:

e the measurement levels
e the measurement point
e the measurement range

9. Select the "Display" button and select the evaluation methods that are of interest to
you.
Arrange them on the display to suit your preferences.

10. Exit the SmartGrid mode and select the "Overview" softkey to display the "Over-
view" again.

11. Select the "Result Config" button in the "Overview" to configure which data is dis-
played in the individual result displays, and other settings for specific evaluation
methods. These settings can be configured individually for each window, so select
the window first and then configure the settings.

e Define the "Result Range", which determines the extent of measured data dis-
played in pulse magnitude, frequency and phase vs time traces.
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Configure specific settings for the selected evaluation method(s).
Configure markers and delta markers to determine deviations and offsets within
the results, e.g. when comparing errors or peaks.

e Adapt the diagram scaling to the displayed data.

12. Stop the continuous sweep and start a new sweep with the new configuration (e.g.
using the RUN SINGLE key).

13. Press the "Selected Pulse" softkey and select a specific pulse to be evaluated.

The result displays are updated to show the results for the selected pulse.

How to Export Table Data

The measured result table data can be exported to an ASCII file. For each parameter,
the measured values are output.

For details on the storage format see chapter A.1, "Reference: ASCII File Export For-
mat", on page 343.

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 21 "Save" icon in the toolbar.
Select the "Export" softkey.

2.
3
4. If necessary, change the decimal separator to be used for the ASCII export file.
5. Select the "ASCII Table Export" softkey.

6

In the file selection dialog box, select the storage location and file name for the
export file.

7. Select "Save" to close the dialog box and export the table data to the file.
To export from the "Result configuration" dialog box
1. Press the "Overview" softkey.
Select the "Result Config" button.
Select the window that contains the result table in the "Specifics for" selection box.

2.

3

4. Select the "Table Config" tab.

5. Select the vertical "Table Export" tab.
6

Select whether you want to export all columns or only the currently visible columns
of the table.

7. If necessary, change the decimal separator to be used for the ASCII export file.
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8. Select the "Export Table to ASCII File" button.

9. In the file selection dialog box, select the storage location and file name for the
export file.

10. Select "Save" to close the dialog box and export the table data to the file.
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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 R&S FSW must already be set up for remote opera-
tion in a network as described in the base unit manual.

i

Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the R&S FSW User Manual.

In particular, this includes:

Managing Settings and Results, i.e. storing and loading settings and result data
Basic instrument configuration, e.g. checking the system configuration, customizing
the screen layout, or configuring networks and remote operation

Using the common status registers (specific status registers for Pulse measure-
ments are not used)

9.1

After a short introduction, the tasks specific to the Pulse application are described

here:
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@ COMMON SUFFIXES....ueeiiiiiiiiee ettt e e e e e e e e s e e e e e e e e e aanan 150
o Activating Pulse Measurements. ..ot 151
@  SigNal DESCIIPION. ..ciiiieie e i ittt e e e e e e e e e e e s e e e e e e e e e e e e aaannnns 154
®  INPUL/OULPUL SEEHNGS. . uutiiiiiieiei e e e e e 157
o  Frontend Configuration...........cueeiiiiiciiiiee i seeaee e e 184
o Triggering MeasuUremMeENTES. ... ...... i e et e e e e e e e e e 190
o Segmented Data Capturing........ccuueeiiiiiiiiieiie e 197
@  Data ACQUISITION. ..ot e e e e e e 198
®  PUISE DEtECHION. ... .eii i 200
e Configuring the Pulse Measurement.......ccccceeeeieeciiiiiiiiiiec e 202
e Configuring and Performing SWEEPS.......ccciiiiiiiiiicciiiiiieeee e 207
o  Configuring the RESUIES.......ccuiiiiiiiiiiiie et e e e eeee 213
o Configuring the Result DiSplay...........ecciiiiiiriiiiiee e 261
o Configuring Standard TracCes..........cuuiiiiiiiiii it 270
e Configuring an Analysis Interval and Line (MSRA mode only)........ccccccevviieeenenne 273
e Configuring an Analysis Interval and Line (MSRT mode only)..........cccecvvvvvveennnnn. 274
®  RetrieViNg RESUILS........uuiiiiiiiiiic e e e e e e e 276
@  WOrking With IMarkers.......cccooieiiiie e s e e e e e e e e e e e e e e e e e e e e e e e eananas 330
e Programming Example: Pulse Measurement...........ooooiiiiiiiiiiiiiini e, 337
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
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request information ('query commands'). Some commands can only be used in one
way, others work in two ways (setting and query). If not indicated otherwise, the com-
mands can be used for settings and queries.

The syntax of a SCPI command consists of a header and, in most cases, one or more
parameters. To use a command as a query, you have to append a question mark after
the last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (ASCII code 0 to 9, 11 to 32 decimal, e.g. blank).
If there is more than one parameter for a command, these are separated by a comma
from one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the User
Manual of the R&S FSW.

Remote command examples

Note that some remote command examples mentioned in this general introduction may
not be supported by this particular application.

9.1.1

Conventions used in Descriptions

Note the following conventions used in the remote command descriptions:

e Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitely.

e 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.

e Conformity
Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the R&S FSW follow the SCPI syntax rules.

e 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.

e Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as *RST values, if available.

e Default unit

HE
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This is the unit used for numeric values if no other unit is provided with the parame-
ter.

e Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

9.1.2 Long and Short Form
The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.

The short form is emphasized in upper case letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.

9.1.3 Numeric Suffixes

Some keywords have a numeric suffix if the command can be applied to multiple
instances of an object. In that case, the suffix selects a particular instance (e.g. a mea-
surement window).

Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.

If you don't quote a suffix for keywords that support one, a 1 is assumed.

Example:

DISPlay[:WINDow<1...4>]:Z200M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:Z0OOM: STATe ON refers to window 4.

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.

Note that if an optional keyword has a numeric suffix and you need to use the suffix,
you have to include the optional keyword. Otherwise, the suffix of the missing keyword
is assumed to be the value 1.

Optional keywords are emphasized with square brackets.
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Example:
Without a numeric suffix in the optional keyword:
[SENSe: ] FREQuency:CENTer is the same as FREQuency:CENTer

With a numeric suffix in the optional keyword:
DISPlay[:WINDow<l...4>]:Z00M:STATe

DISPlay: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, these are separated by a comma.

Example:
LAYout:ADD:WINDow Spectrum, LEFT,MTABRle

Parameters may have different forms of values.
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9.1.6.1 Numeric Values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent. In
case of physical quantities, you can also add the unit. If the unit is missing, the com-
mand uses the basic unit.

Example:
with unit: SENSe: FREQuency:CENTer 1GHZ
without unit: SENSe : FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.
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Values exceeding the resolution of the instrument are rounded up or down.

If the number you have entered is not supported (e.g. in case of discrete steps), the
command returns an error.

Instead of a number, you can also set numeric values with a text parameter in special
cases.

e  MIN/MAX

Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. In some cases you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. In case of physical
quantities, it applies the basic unit (e.g. Hz in case of frequencies). The number of dig-
its after the decimal point depends on the type of numeric value.

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency : CENTer? would return 1E9

In some cases, numeric values may be returned as text.
e INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

e NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned in case of
errors.

Boolean

Boolean parameters represent two states. The "ON" state (logically true) is represen-
ted by "ON" or a numeric value 1. The "OFF" state (logically untrue) is represented by
"OFF" or the numeric value 0.

Querying boolean parameters
When you query boolean parameters, the system returns either the value 1 ("ON") or

the value 0 ("OFF").

Example:
Setting: DISPlay:WINDow:ZOOM: STATe ON
Query: DISPlay:WINDow:ZOOM: STATe? would return 1
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9.1.6.4

9.1.6.5

9.2

Common Suffixes

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 147.

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

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'

Block Data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. In the example the 4 follow-
ing digits indicate the length to be 5168 bytes. The data bytes follow. During the trans-
mission of these data bytes all end or other control signs are ignored until all bytes are
transmitted. #0 specifies a data block of indefinite length. The use of the indefinite for-
mat requires a NL"END message to terminate the data block. This format is useful
when the length of the transmission is not known or if speed or other considerations
prevent segmentation of the data into blocks of definite length.

Common Suffixes

In the Pulse application, the following common suffixes are used in remote commands:

Suffix Value range Description
<m> 1.4 Marker

<n> 1..6 Window
<t> 1 Trace
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9.3 Activating Pulse Measurements

Pulse measurements require a special application on the R&S FSW. The measure-
ment is started immediately with the default settings.

INSTrument:CREate:DUPLICALE..........ceeiiiieeeie et e e eea 151
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INSTIUMENEDELETE. . ceiieieieeeeeeeeeceeeeeeeeeeeee e e e e e e e e e e e e eeeaeeeeeeeeeeeeeeesesearararanannnnnnsns 152
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INSTrument:CREate:DUPLicate

This command duplicates the currently selected measurement channel, i.e starts a
new measurement channel of the same type and with the identical measurement set-
tings. The name of the new channel is the same as the copied channel, extended by a
consecutive number (e.g. "Spectrum" -> "Spectrum 2").

The channel to be duplicated must be selected first using the INST : SEL command.

This command is not available if the MSRA/MSRT Master channel is selected.

Example: INST:SEL 'Spectrum'
INST:CRE:DUPL
Duplicates the channel named 'Spectrum' and creates a new
measurement channel named 'Spectrum 2.

Usage: Event

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>

This command adds an additional measurement channel. The number of measure-
ment channels you can configure at the same time depends on available memory.

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 152.

<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see INSTrument:LIST? on page 152).

Example: INST:CRE SAN, 'Spectrum 2'
Adds an additional spectrum display named "Spectrum 2".
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INSTrument:CREate:REPLace <ChannelName1>,<ChannelType>,<ChannelName2>
This command replaces a measurement channel with another one.

Parameters:
<ChannelName1> String containing the name of the measurement channel you
want to replace.

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 152.

<ChannelName2>  String containing the name of the new channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see INSTrument:LIST? on page 152).

Example: INST:CRE:REPL 'Spectrum2',IQ, 'IQAnalyzer'
Replaces the channel named 'Spectrum2' by a new measure-
ment channel of type 'lQ Analyzer' named '|QAnalyzer'.

INSTrument:DELete <ChannelName>

This command deletes a measurement channel. If you delete the last measurement
channel, the default "Spectrum" channel is activated.

Parameters:

<ChannelName> String containing the name of the channel you want to delete.
A measurement channel must exist in order to be able delete it.

Example: INST:DEL 'Spectrum4'

Deletes the spectrum channel with the name 'Spectrum4'.

INSTrument:LIST?

This command queries all active measurement channels. This is useful in order to
obtain the names of the existing measurement channels, which are required in order to
replace or delete the channels.

Return values:
<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see tables below).
Tip: to change the channel name, use the TNSTrument :
REName command.

Example: INST:LIST?
Result for 3 measurement channels:
'ADEM', 'Analog Demod', 'IQ','IQ Analyzer',
'SANALYZER', 'Spectrum’

Usage: Query only
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Table 9-1: Available measurement channel types and default channel names in Signal and Spectrum

Analyzer mode
Application <ChannelType> Parameter Default Channel Name*)
Spectrum SANALYZER Spectrum
1/Q Analyzer 1Q IQ Analyzer
Pulse (R&S FSW-K6) PULSE Pulse
Analog Demodulation ADEM Analog Demod
(R&S FSW-K7)
GSM (R&S FSW-K10) GSM GSM
Multi-Carrier Group Delay | MCGD MC Group Delay
(R&S FSW-K17)
Noise (R&S FSW-K30) NOISE Noise
Phase Noise (R&S FSW- PNOISE Phase Noise
K40)
Transient Analysis TA Transient Analysis

(R&S FSW-K60)

VSA (R&S FSW-K70) DDEM VSA

3GPP FDD BTS BWCD 3G FDD BTS
(R&S FSW-K72)

3GPP FDD UE (R&S FSW- | MWCD 3G FDD UE
K73)

TD-SCDMA BTS BTDS TD-SCDMA BTS
(R&S FSW-K76)

TD-SCDMA UE MTDS TD-SCDMA UE
(R&S FSW-K77)

cdma2000 BTS BC2K CDMA2000 BTS
(R&S FSW-K82)

cdma2000 MS (R&S FSW- | MC2K CDMA2000 MS
K83)

1XEV-DO BTS (R&S FSW- | BDO 1XEV-DO BTS
K84)

1XEV-DO MS (R&S FSW- | MDO 1XEV-DO MS
K85)

WLAN (R&S FSW-K91) WLAN WLAN

LTE (R&S FSW-K10x) LTE LTE

Realtime Spectrum RTIM Realtime Spectrum

(R&S FSW-K160R)

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.
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INSTrument:REName <ChannelName1>, <ChannelName2>
This command renames a measurement channel.

Parameters:
<ChannelName1> String containing the name of the channel you want to rename.

<ChannelName2> String containing the new channel name.
Note that you can not assign an existing channel name to a new
channel; this will cause an error.

Example: INST:REN 'Spectrum2', 'Spectrum3’
Renames the channel with the name 'Spectrum2’ to 'Spectrum3'.

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 151.
For a list of available channel types see table 9-1.

Parameters:
<ChannelType> PULSe
Pulse option, R&S FSW-K6

SYSTem:PRESet:CHANnel[:EXECute]
This command restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST 'Spectrum2'

Selects the channel for "Spectrum2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual operation: See "Preset Channel" on page 56

Signal Description

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

SENSe:TRACe:MEASurement:DEFine:DURatioN:AUTO......ccuiiiuiiiiiiiieiceeeeeee e 155
SENSe:TRACe:MEASurement:DEFine:DURAtIONIMAX.......covuiiiiieiieiiieeeieeeeeeeeee e 155
SENSe:TRACe:MEASurement:DEFine:DURatiON:MIN...........eieiieiiiiiiiiiee e e e eeeeie e 155
SENSe:TRACe:MEASurement:DEFiNe:DURAtION:OFF.......cccccvviiieieeeeeiiiee et eevnnen, 155
SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet.........cooovieeeiiiiieieiiieieiiiiiee 156
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SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTO......ceeeieieeeeeeeeeeeeeeeeeeeees 156
SENSe:TRACe:MEASurement:DEFine:FREQUENCY:RATE ......uuuuuuuiiieieieieeeeeeeeeeeeeeeeeeeeeeens 156
SENSe:TRACe:MEASurement:DEFine:FREQUeNCY:RATE:AUTO......uuuuiiaieieeeeeeeeeeeeeeeeeees 156
SENSe:TRACe:MEASurement:DEFINE:PULSE:ADROOD. ......ctvuruiereeieiriaieeeeeiiaaeeeeeeeenaseens 156
SENSe:TRACe:MEASurement:DEFine:PULSe:MODUIAtioN.........ccvueiereeeeierieeeeeeeeiceeeeeeeenns 157
SENSe:TRACe:MEASurement:DEFine:PULSE:PERIO.......c..ovieiueeiiiiieieeiiie e eeeineee 157

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.

Parameters:
<State> ON|OFF |0 |1

*RST: ON

Manual operation: See "Timing Auto Mode" on page 58

SENSe:TRACe:MEASurement:DEFine:DURation:MAX <PulseMaxWidth>

Defines a maximum pulse width; pulses outside this range are not detected. The avail-
able value range is 50ns to 100s, but may be restricted further by the sample rate.

Parameters:
<PulseMaxWidth> *RST: 5ms
Default unit: S

Manual operation: See "Minimum Pulse Width, Maximum Pulse Width" on page 58

SENSe:TRACe:MEASurement:DEFine:DURation:MIN <PulseMinWidth>

Defines a minimum pulse width; pulses outside this range are not detected. The availa-
ble value range is 50ns to 100s, but may be restricted further by the sample rate.

Parameters:
<PulseMinWidth> *RST: 50 ns
Default unit: S

Manual operation: See "Minimum Pulse Width, Maximum Pulse Width" on page 58

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 is 50ns to 100s, but may be restricted fur-
ther by the sample rate.

Parameters:
<PulseMinOff> *RST: 1 us
Default unit: S

Manual operation: See "Min Pulse Off Time" on page 58
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SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet <Offset>
Defines a known frequency offset to be corrected in the pulse acquisition data.

Use the SENSe: TRACe :MEASurement : DEFine:FREQuency:0FFSet : AUTO to
define the frequency offset automatically.

Parameters:
<Offset> *RST: 0
Default unit: HZ

Manual operation: See "Frequency Offset Value" on page 58

SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTO <State>
If enabled, the frequency offset is estimated automatically for each individual pulse.

Parameters:
<State> ON|OFF |01

*RST: ON

Manual operation: See "Frequency Offset Auto Mode" on page 58

SENSe:TRACe:MEASurement:DEFine:FREQuency:RATE <PulseChirpRate>

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.

Use the SENSe: TRACe:MEASurement :DEFine: FREQuency:RATE : AUTO to define
the chirp rate automatically.

Parameters:
<PulseChirpRate>  *RST: 0
Default unit: Hz/us

Manual operation: See "Chirp Rate" on page 59

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: ON
Manual operation: See "Chirp Rate Auto Mode" on page 59

SENSe:TRACe:MEASurement:DEFine:PULSe:ADRoop <State>

If ON, a pulse can be modeled as having amplitude droop, otherwise the pulse top is
assumed to be flat.
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Parameters:
<State> ON|OFF |01

*RST: ON

Manual operation: See "Pulse Has Droop" on page 57

SENSe:TRACe:MEASurement:DEFine:PULSe:MODulation <Modulation>

The type of pulse modulation which is expected.

Parameters:
<Modulation> ARB | CW | LFM
ARB
Arbitrary
Cw
Continuous wave
LFM
Linear FM (fixed value)
*RST: Ccw

Manual operation: See "Pulse Modulation" on page 58

SENSe:TRACe:MEASurement:DEFine:PULSe:PERiod <PulsePeriod>
This command defines how a pulse is detected.

Parameters:

<PulsePeriod> HL | LH

HL
The pulse period begins with the falling edge of the preceeding
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 57

Input/Output Settings

The R&S FSW can analyze signals from different input sources (such as RF, power
sensors etc.) and provide various types of output (such as noise or trigger signals).
The following commands are required to configure data input and output.

L I o [0 | S 158
@  Using EXtErNal MiXEIS........cciceeiiiieieieie e e e sttt e e e e e e s e s s er e e e e e e e e e e s e snnnnnes 160
e Configuring Input via the Analog Baseband Interface (R&S FSW-B71)............... 174
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e Configuring Digital I/Q Input and OUEPUL.........ccuvviiiiiiiieeee e 178
o Input from 1/Q Data FileS.....coci i 183
o  Configuring the OUIPULS.........evviiiiiiiee e e 183
RF Input
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INPut:ATTenuation:PROTection:RESet

This command resets the attenuator and reconnects the RF input with the input mixer
after an overload condition occured 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 R&S FSW User Manual).
The command works only if the overload condition has been eliminated first.

Usage: Event

INPut:COUPIling <CouplingType>

This command selects the coupling type of the RF input.

Parameters:
<CouplingType> AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC
Usage: SCPI confirmed

Manual operation: See "Input Coupling" on page 60

INPut:FILTer:HPASs[:STATe] <State>

Activates an additional internal high-pass filter for RF input signals from 1 GHz to
3 GHz. This filter is used to remove the harmonics of the R&S FSW in order to mea-
sure the harmonics for a DUT, for example.

This function requires option R&S FSW-B13.
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(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 filter.)

Parameters:
<State> ON | OFF

*RST: OFF
Usage: SCPI confirmed

Manual operation: See "High-Pass Filter 1...3 GHz" on page 60

INPut:FILTer:YIG[:STATe] <State>
This command turns the YIG-preselector on and off.

Note the special conditions and restrictions for the YIG filter described in "YI1G-Prese-
lector" on page 61.

Parameters:
<State> ON|OFF |01
*RST: 1 (0 for I/Q Analyzer, GSM, VSA and MC Group
Delay measurements)
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "YIG-Preselector" on page 61

INPut:IMPedance <Impedance>
This command selects the nominal input impedance of the RF input.

75 Q should be selected if the 50 Q input impedance is transformed to a higher impe-
dance using a matching pad of the RAZ type (= 25 Q in series to the input impedance
of the instrument). The power loss correction value in this case is 1.76 dB = 10 log

(75Q/50Q).
Parameters:
<Impedance> 50|75

*RST: 50 Q
Example: INP:IMP 75
Usage: SCPI confirmed

Manual operation: See "Impedance" on page 60

INPut:SELect <Source>

This command selects the signal source for measurements, i.e. it defines which con-
nector is used to input data to the R&S FSW. If no additional options are installed, only
RF input is supported.
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9.5.2.1

Input/Output Settings

Parameters:

<Source> RF
Radio Frequency ("RF INPUT" connector)
FlQ

1/Q data file (selected by ITNPut:FILE: PATH on page 183)
For details see chapter 4.5.2, "Basics on Input from I/Q Data
Files", on page 44.

*RST: RF

Manual operation: See "IQ Input File State" on page 61
See "Digital 1/Q Input State" on page 73
See "Analog Baseband Input State" on page 75

Using External Mixers

The commands required to work with external mixers in a remote environment are
described here. Note that these commands require the R&S FSW-B21 option to be
installed and an external mixer to be connected to the front panel of the R&S FSW. In
MSRA/MSRT mode, external mixers are not supported.

@  BasiC SetliNgS.....cc i —————————————— 160
®  MiIXEI SEHINGS. .. e e e e e 162
e Conversion Loss Table SettingsS.......c.uuvviiiiiiiiiiiiiiie e 167
e Programming Example: Working with an External Mixer.............ccocoiieennnnnn. 171

Basic Settings

The basic settings concern general usage of an external mixer.

[SEN S IMIXEI ST AT ] e ieieieeeeeeeeeee ettt e e ee s e e e e e eeaeaeaaeaeeeeeeeeeressssrassasasannnnnns 160
[SENSE:IMIXErBIAS:HIGH. .....uuiiiiiieiice ettt e e e e et e e e e e et e e e e e enba e eas 161
[SENSE:IMIXErBIASILOW] ... i iiiieeietiie e e ettt s e e e e e ttaee s e e s et s e e e e e eaase s e e s eeesnaaeeaseeensaneaaaees 161
[SENSE:IMIXEILOPOWEN ... .iiieeeeeeieeeeeeeeiaeeeeeeette s e e e eeeaaaaseeeeeetaaeeaeeeennaaeaeeensnnnaeeeeennen 161
[SENSEIMIXEI:SIGNAL. .. ettt ettt e et e et e e e e e e e e e e e eea e aeanas 161
[SENSE:IMIXEr:THRESNOIG. ....ceieeeeeeeeeeeeeeeee et e e e e e e e e e e e e e e e e e e e e eeeee e eenennnns 162

[SENSe:]MIXer[:STATe] <State>

Activates or deactivates the use of a connected external mixer as input for the mea-
surement. This command is only available if the R&S FSW-B21 option is installed and
an external mixer is connected.

Parameters:
<State> ON | OFF

*RST: OFF
Example: MIX ON

Manual operation: See "External Mixer State" on page 63
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[SENSe:]MIXer:BIAS:HIGH <BiasSetting>
This command defines the bias current for the high (second) range.

This command is only available if the external mixer is active (see [SENSe: |MIXer [ :
STATe] on page 160).

Parameters:
<BiasSetting> *RST: 0.0A
Default unit: A

Manual operation: See "Bias Settings" on page 67

[SENSe:]MIXer:BIAS[:LOW] <BiasSetting>
This command defines the bias current for the low (first) range.

This command is only available if the external mixer is active (see [SENSe: MIXer | :
STATe] on page 160).

Parameters:
<BiasSetting> *RST: 0.0A
Default unit: A

Manual operation: See "Bias Settings" on page 67

[SENSe:]MIXer:LOPower <Level>

This command specifies the LO level of the external mixer's LO port.

Parameters:

<Level> numeric value
Range: 13.0dBm to 17.0 dBm
Increment: 0.1 dB
*RST: 15.5 dBm

Example: MIX:LOP 16.0dBm

Manual operation: See "LO Level" on page 66

[SENSe:]MIXer:SIGNal <State>
This command specifies whether automatic signal detection is active or not.

Note that automatic signal identification is only available for measurements that per-
form frequency sweeps (not in vector signal analysis or the I/Q Analyzer, for instance).
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Parameters:
<State> OFF | ON | AUTO | ALL

OFF

No automatic signal detection is active.

ON

Automatic signal detection (Signal ID) is active.
AUTO

Automatic signal detection (Auto ID) is active.

ALL
Both automatic signal detection functions (Signal ID+Auto ID)
are active.

*RST: OFF

Manual operation: See "Signal ID" on page 67
See "Auto ID" on page 67

[SENSe:]MIXer:-THReshold <Value>

This command defines the maximum permissible level difference between test sweep
and reference sweep to be corrected during automatic comparison (see [SENSe:
]MIXer:SIGNal on page 161).

Parameters:

<Value> <numeric value>
Range: 0.1 dB to 100 dB
*RST: 10 dB

Example: MIX:PORT 3

Manual operation: See "Auto ID Threshold" on page 67

Mixer Settings

The following commands are required to configure the band and specific mixer set-
tings.

[SENSe:IMIXer:FREQUENCY:HANDOVET . ......cceeiieeeeeeeeeeeeeeeieeeeieeeeaeaeae e e e e e e aeaaaaaaeeeeeeeeeees 163
[SENSe:IMIXer:-FREQUENCY:STARI?.....ciiiiieieretetiittcieeeeeieeeeeeeeeeeaeeaeeeeeeeeeeeessersssasarannnnnns 163
[SENSe:IMIXer:-FREQUENCY:STOP?...ccciiieeeeeeeeeeeeeeieietteeessae e e e e e e e e aaaaeaeeeeeeeeeeeeneesensnnnnan 163
[SENSe:IMIXer:HARMONIC:BAND:PRESEL.......ciiiiiiiiiiieieeeeeiiieeeee ettt e e e e e eeraee e e e e s eebaaeeeaees 163
[SENSe:IMIXer:HARMONIC:BAND:VALUE]...cuuunieeeeietieeeeeeeeeteieeeeeevateeeeeeeevanaeeeeeeeetanaaeeeens 164
[SENSe:IMIXer:HARMONIC:HIGH: STATE. ..civiuiiieeeeeeiiee s e e e ettt e e e e et e e e e e e e e e e e eeaar e e e e 164
[SENSe:IMIXer:HARMONICIHIGH[VALUE]. ... eseeeeseeseseeeeeeeeeseeseeseseeseseeneseesesseneseesenes 165
[SENSEe:IMIXer:HARMONIC: TYPE. ... e ettt ettt ettt e e e e e e e e e e e e e 165
[SENSe:IMIXer:HARMONICELOW].....cieiiiiieeeiiriiiitiieeeeeeee e e e e e eeeeeeeeeeeeeeeeeeeeeessssssasnnanannnnnns 165
[SENSE:IMIXEr:LOSS:HIGH. ....ceeveriririiiiiiiiiieieieieeeeeeeeeeeeeeeeeeeeeeeererarebab e aeseeeeaaaaees 166
[SENSE:IMIXEr:LOSS:TABLEHIGH. .. .t iiiiiiiiie ettt ettt e e et e e e e e et e e e e e eebaa e e e e e 166
[SENSE:IMIXEr:LOSS:TABLELLOW]...vueeeveereeeeeereeeseseseseeeseesesseeseessessessesseeseessessessseesnes 166
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[SENSE:IMIXEFLOSSELOW] .. eeeeeeeeeeeeeeeeeeeeeeeseseeeeseseseeeseseseeeeseseseeseseseeeeseseseesesesesenen. 166
[SENSE:IMIXEIPORTS. ...cciieieieeeeeeeeetetetr i rerseeaeteseeeeeaeaeeeseseeeeeererarstabaraaaa—aaaeeseseeanaens 167
[SENSe:IMIXer:RFOVErrange[:STATE] . uu i uuuceeaieieieeeeeeeaeaareereeeeeeeserssnrnnnnneaeeaaaaaes 167

[SENSe:]MIXer:FREQuency:HANDover <Frequency>

This command defines the frequency at which the mixer switches from one range to
the next (if two different ranges are selected). The handover frequency for each band
can be selected freely within the overlapping frequency range.

This command is only available if the external mixer is active (see [SENSe: |MIXer [ :
STATe] on page 160).

Parameters:
<Frequency> numeric value
Example: MIX ON

Activates the external mixer.
MIX:FREQ:HAND 78.0299GHz

Sets the handover frequency to 78.0299 GHz.

Manual operation: See "Handover Freq." on page 64

[SENSe:]MIXer:FREQuency:STARt?
This command queries the frequency at which the external mixer band starts.

Example: MIX:FREQ:STAR?
Queries the start frequency of the band.

Usage: Query only
Manual operation: See "RF Start / RF Stop" on page 63

[SENSe:]MIXer:FREQuency:STOP?
This command queries the frequency at which the external mixer band stops.

Example: MIX:FREQ:STOP?
Queries the stop frequency of the band.

Usage: Query only
Manual operation: See "RF Start / RF Stop" on page 63

[SENSe:]MiXer:HARMonic:BAND:PRESet

This command restores the preset frequency ranges for the selected standard wave-
guide band.

Note: Changes to the band and mixer settings are maintained even after using the
PRESET function. Use this command to restore the predefined band ranges.
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Example: MIX:HARM:BAND:PRES
Presets the selected waveguide band.

Usage: Event

Manual operation: See "Preset Band" on page 64

[SENSe:]MIXer:HARMonic:BAND[:VALue] <Band>

This command selects the external mixer band. The query returns the currently
selected band.

This command is only available if the external mixer is active (see [SENSe: |MIXer [ :
STATe] on page 160).

Parameters:

<Band> KA|Q|U|V|IE|W|F|D|G]|Y|J|USER
Standard waveguide band or user-defined band.

Manual operation: See "Band" on page 64

Table 9-2: Frequency ranges for pre-defined bands

Band Frequency start [GHz] Frequency stop [GHz]

KA (A)*) 26.5 40.0

Q 33.0 50.0

U 40.0 60.0

\Y 50.0 75.0

E 60.0 90.0

W 75.0 110.0

F 90.0 140.0

D 110.0 170.0

G 140.0 220.0

J 220.0 325.0

Y 325.0 500.0

USER 32.18 68.22
(default) (default)

*) The band formerly referred to as "A" is now named "KA".

[SENSe:]MIXer:HARMonic:HIGH:STATe <State>

This command specifies whether a second (high) harmonic is to be used to cover the
band's frequency range.
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Parameters:
<State> ON | OFF
*RST: OFF
Example: MIX:HARM:HIGH:STAT ON

Manual operation: See "Range 1/2" on page 65

[SENSe:]MIXer:HARMonic:HIGH[:VALue] <HarmOrder>

This command specifies the harmonic order to be used for the high (second) range.

Parameters:
<HarmOrder numeric value
Range: 2 to 61 (USER band); for other bands: see band
definition
Example: MIX:HARM:HIGH 2

Manual operation: See "Harmonic Order" on page 65

[SENSe:]MIXer:HARMonic:TYPE <OddEven>

This command specifies whether the harmonic order to be used should be odd, even,
or both.

Which harmonics are supported depends on the mixer type.

Parameters:

<OddEven> ODD | EVEN | EODD
*RST: EVEN

Example: MIX:HARM:TYPE ODD

Manual operation: See "Harmonic Type" on page 65

[SENSe:]MIXer:HARMonic[:LOW] <HarmOrder>

This command specifies the harmonic order to be used for the low (first) range.

Parameters:
<HarmOrder> numeric value
Range: 2 to 61 (USER band); for other bands: see band
definition
*RST: 2 (for band F)
Example: MIX:HARM 3

Manual operation: See "Harmonic Order" on page 65
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[SENSe:]MIXer:LOSS:HIGH <Average>

This command defines the average conversion loss to be used for the entire high (sec-

ond) range.

Parameters:

<Average> numeric value
Range: 0 to 100
*RST: 24.0 dB
Default unit: dB

Example: MIX:LOSS:HIGH 20dB

Manual operation: See "Conversion loss" on page 65

[SENSe:]MIXer:LOSS:TABLe:HIGH <FileName>

This command defines the file name of the conversion loss table to be used for the
high (second) range.

Parameters:
<FileName> string ('<file name>")
Example: MIX:LOSS:TABL:HIGH 'MyCVLTable'

Manual operation: See "Conversion loss" on page 65

[SENSe:]MIXer:LOSS:TABLe[:LOW] <FileName>

This command defines the file name of the conversion loss table to be used for the low
(first) range.

Parameters:
<FileName> string ('<file name>")
Example: MIX:LOSS:TABL 'mix 1 4

Specifies the conversion loss table mix_1_4.

Manual operation: See "Conversion loss" on page 65

[SENSe:]MIXer:LOSS[:LOW] <Average>

This command defines the average conversion loss to be used for the entire low (first)

range.
Parameters:
<Average> numeric value
Range: 0 to 100
*RST: 24.0dB
Default unit: dB
Example: MIX:LOSS 20dB

Manual operation: See "Conversion loss" on page 65
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[SENSe:]MIXer:PORTs <PortType>

This command specifies whether the mixer is a 2-port or 3-port type.

Parameters:
<PortType> 2|3

*RST: 2
Example: MIX:PORT 3

Manual operation: See "Mixer Type" on page 64

[SENSe:]MIXer:RFOVerrange[:STATe] <State>

If enabled, the band limits are extended beyond "RF Start" and "RF Stop" due to the
capabilities of the used harmonics.

Parameters:
<State> ON | OFF

*RST: OFF

Manual operation: See "RF Overrange" on page 64

Conversion Loss Table Settings

The following settings are required to configure and manage conversion loss tables.

[SENSe:]CORRECHON:CVLIBAND. .....uuuiiiiiiitiieeeeeeeite e e e e e eetaeeeeeeeeeteeeeeseeantaeeaessesnasaaeeees 167
[SENSEe:]CORRECHONICVLIBIAS. ...ccuteiiieieeiie e e e ettt e et s e e e e e eeas s e e s e e eaaae s e e e eean s eaaeens 168
[SENSEe:]CORRECHON:CVLICATAIOG?. . .ceeeetuueieeeeeeieieeeeeetataaseeeseetaeeeeesensaaseesenennaeeaeenees 168
[SENSE:]CORRECHON:CVLICLEATN. .. ..ttt ettt e e e e e e e e eaas 168
[SENSe:]CORRECHON:CVLICOMMENL. ..c.uiiiieeeei ettt e e e e e e e e e e aenn e 169
[SENSE:]CORRECHONICVLIDATA. ... ieeieieieeeeeeeeeeeeeee ettt ee e e seeeeeeeaeaaaeeeeseeeeeeeeeens 169
[SENSe:]CORRECHON:CVLIHARMONIC. ...ccevvrrrrrrerirannieieieeeeseseeeeeeeeeserereereesersrrrrsrnsnnnannnn 170
[SENSE:JCORRECHONICVLIMIXEN.....ccttiieeeeieetieeieeeeeetee e e e e e eetie e e e e e e eabe e e e e e eetanaeeeeeeerananns 170
[SENSE:]CORRECHON:CVLIPORTS...ittttteieeeeeeiieeeeeeeetieseeeseeeaaaeeeesenta s e eeeraanasaeeeeennnnns 170
[SENSE:]CORRECHON:CVLISELECE. ..cceieieeiiiiiiiiiiiiieteeee e e e e e e e e e e e e e e e e e e e e eeeeeeaeeeeenennnnnenas 171
[SENSe:]CORRECHON:CVLISNUMDET ... .ottt et e e e ee 171

[SENSe:]CORRection:CVL:BAND <Type>

This command defines the waveguide band for which the conversion loss table is to be
used. This setting is checked against the current mixer setting before the table can be
assigned to the range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe: ] CORRection:CVL:SELect on page 171).

This command is only available with option B21 (External Mixer) installed.
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Parameters:

<Band> K|IA|KA|Q|U|V|IE|W|F|D|G]|Y]|J|USER
Standard waveguide band or user-defined band.
Note: The band formerly referred to as "A" is now named "KA";
the input parameter "A" is still available and refers to the same
band as "KA".
For a definition of the frequency range for the pre-defined bands,
see table 9-2).
*RST: F (90 GHz - 140 GHz)

Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:BAND KA

Sets the band to KA (26.5 GHz - 40 GHz).

Manual operation: See "Band" on page 71

[SENSe:]CORRection:CVL:BIAS <BiasSetting>
This command defines the bias setting to be used with the conversion loss table.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 171.

This command is only available with option B21 (External Mixer) installed.

Parameters:
<BiasSetting> numeric value
*RST: 0.0A
Default unit: A
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:BIAS 3A

Manual operation: See "Write to <CVL table name>" on page 68
See "Bias" on page 71

[SENSe:]CORRection:CVL:CATAlog?

This command queries all available conversion loss tables saved in the
C:\r_s\instr\user\cvl\ directory on the instrument.

This command is only available with option B21 (External Mixer) installed.

Usage: Query only

[SENSe:]CORRection:CVL:CLEAr

This command deletes the selected conversion loss table. Before this command can
be performed, the conversion loss table must be selected (see [SENSe:
JCORRection:CVL:SELect on page 171).
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This command is only available with option B21 (External Mixer) installed.

Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:CLE

Usage: Event

Manual operation: See "Delete Table" on page 69

[SENSe:]CORRection:CVL:COMMent <Text>

This command defines a comment for the conversion loss table. Before this command
can be performed, the conversion loss table must be selected (see [SENSe:
JCORRection:CVL:SELect on page 171).

This command is only available with option B21 (External Mixer) installed.

Parameters:
<Text>

Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:COMM 'Conversion loss table for
FS 7z60'

Manual operation: See "Comment" on page 71

[SENSe:]CORRection:CVL:DATA <Freg>,<Level>

This command defines the reference values of the selected conversion loss tables.
The values are entered as a set of frequency/level pairs. A maximum of 50 frequency/
level pairs may be entered. Before this command can be performed, the conversion
loss table must be selected (see [SENSe:]CORRection:CVL:SELect

on page 171).

This command is only available with option B21 (External Mixer) installed.

Parameters:
<Freqg> numeric value
The frequencies have to be sent in ascending order.
<Level>
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:DATA 1MHZ,-30DB, 2MHZ, -40DB

Manual operation: See "Position/Value" on page 72
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[SENSe:]CORRection:CVL:HARMonic <HarmOrder>

This command defines the harmonic order for which the conversion loss table is to be
used. This setting is checked against the current mixer setting before the table can be
assigned to the range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe: ] CORRection:CVL:SELect on page 171.

This command is only available with option B21 (External Mixer) installed.

Parameters:
<HarmOrder> numeric value
Range: 2 to 65
Example: CORR:CVL:SEL 'LOSS_TAB 4'

Selects the conversion loss table.
CORR:CVL:HARM 3

Manual operation: See "Harmonic Order" on page 71

[SENSe:]CORRection:CVL:MIXer <Type>

This command defines the mixer name in the conversion loss table. This setting is
checked against the current mixer setting before the table can be assigned to the
range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 171).

This command is only available with option B21 (External Mixer) installed.

Parameters:
<Type> string

Name of mixer with a maximum of 16 characters
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:MIX 'FS 760"

Manual operation: See "Mixer Name" on page 71

[SENSe:]CORRection:CVL:PORTs <PortNo>

This command defines the mixer type in the conversion loss table. This setting is
checked against the current mixer setting before the table can be assigned to the
range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe: ] CORRection:CVL:SELect on page 171).

This command is only available with option B21 (External Mixer) installed.
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Parameters:
<PortType> 2|3
*RST: 2
Example: CORR:CVL:SEL 'LOSS_TAB 4'

Selects the conversion loss table.
CORR:CVL:PORT 3

Manual operation: See "Mixer Type" on page 72

[SENSe:]CORRection:CVL:SELect <FileName>

This command selects the conversion loss table with the specified file name. If
<file_name> is not available, a new conversion loss table is created.

This command is only available with option B21 (External Mixer) installed.

Parameters:
<FileName> '<File name>'
Example: CORR:CVL:SEL 'LOSS_TAB 4'

Manual operation: See "New Table" on page 68
See "Edit Table" on page 69
See "File Name" on page 70

[SENSe:]CORRection:CVL:SNUMber <SerialNo>

This command defines the serial number of the mixer for which the conversion loss
table is to be used. This setting is checked against the current mixer setting before the
table can be assigned to the range.

Before this command can be performed, the conversion loss table must be selected
(see [SENSe:]CORRection:CVL:SELect on page 171).

This command is only available with option B21 (External Mixer) installed.

Parameters:
<SerialNo> Serial number with a maximum of 16 characters
Example: CORR:CVL:SEL 'LOSS TAB 4'

Selects the conversion loss table.
CORR:CVL:MIX '123.4567"'

Manual operation: See "Mixer S/N" on page 71

9.5.2.4 Programming Example: Working with an External Mixer
This example demonstrates how to work with an external mixer in a remote environ-
ment. It is performed in the Spectrum application in the default layout configuration.

Note that without a real input signal and connected mixer, this measurement will not
return useful results.
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/) =mmmmmm——————— Preparing the instrument -----------

//Reset the instrument

*RST

//Activate the use of the connected external mixer.

SENS:MIX ON

[/——————————— Configuring basic mixer behavior —-----—--—--—----

//Set the LO level of the mixer's LO port to 15 dBm.

SENS:MIX:LOP 15dBm

//Set the bias current to -1 mA

SENS:MIX:BIAS:LOW -1mA

[/ === Configuring the mixer and band settings -------------
//Use band "V" to full possible range extent for assigned harmonic (6).
SENS:MIX:HARM:BAND V

SENS:MIX:RFOV ON

//Query the possible range

SENS:MIX:FREQ:STAR?

//Result: 47480000000 (47.48 GHz)

SENS:MIX:FREQ:STOP?

//Result: 138020000000 (138.02 GHz)

//Use a 3-port mixer type

SENS:MIX:PORT 3

//Split the frequency range into two ranges;

//range 1 covers 47.48 GHz GHz to 80 GHz; harmonic 6, average conv. loss of 20 dB
//range 2 covers 80 GHz to 138.02 GHz; harmonic 8, average conv.loss of 30 dB
SENS:MIX:HARM:TYPE EVEN

SENS:MIX:HARM:HIGH:STAT ON

SENS:MIX:FREQ:HAND 80GHz

SENS:MIX:HARM:LOW 6

SENS:MIX:LOSS:LOW 20dB

SENS:MIX:HARM:HIGH 8

SENS:MIX:LOSS:HIGH 30dB

e Activating automatic signal identification functions -----------
//Activate both automatic signal identification functions.
SENS:MIX:SIGN ALL

//Use auto ID threshold of 8 dB.

SENS:MIX:THR 8dB

//Select single sweep mode.

INIT:CONT OFF

//Initiate a basic frequency sweep and wait until the sweep has finished.
INIT; *WAT

//Return the trace data for the input signal without distortions
// (default screen configuration)

TRAC:DATA? TRACE3
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Configuring a conversion loss table for a user-defined band

[/ === Preparing the instrument -----------

//Reset the instrument

*RST

//Activate the use of the connected external mixer.

SENS:MIX ON

[/ =mmmmmmm—— Configuring a new conversion loss table -—--—--—-—-—--—-----
//Define cvl table for range 1 of band as described in previous example
// (extended V band)

SENS:CORR:CVL:SEL 'UserTable'

SENS:CORR:CVL:COMM 'User-defined conversion loss table for USER band'
SENS:CORR:CVL:BAND USER

SENS:CORR:CVL:HARM 6

SENS:CORR:CVL:BIAS -1mA

SENS:CORR:CVL:MIX 'FS 760"

SENS:CORR:CVL:SNUM '123.4567"'

SENS:CORR:CVL:PORT 3

//Conversion loss is linear from 55 GHz to 75 GHz

SENS:CORR:CVL:DATA 55GHZ,-20DB, 75GHZ, -30DB

[/ === Configuring the mixer and band settings -------------
//Use user-defined band and assign new cvl table.

SENS :MIX:HARM:BAND USER

//Define band by two ranges;

//range 1 covers 47.48 GHz to 80 GHz; harmonic 6, cvl table 'UserTable'
//range 2 covers 80 GHz to 138.02 GHz; harmonic 8, average conv.loss of 30 dB
SENS:MIX:HARM:TYPE EVEN

SENS:MIX:HARM:HIGH:STAT ON

SENS:MIX:FREQ:HAND 80GHz

SENS:MIX:HARM:LOW 6

SENS:MIX:LOSS:TABL:LOW 'UserTable'

SENS:MIX:HARM:HIGH 8

SENS:MIX:LOSS:HIGH 30dB

//Query the possible range
SENS:MIX:FREQ:STAR?

//Result: 47480000000 (47.48 GHz)
SENS:MIX:FREQ:STOP?

//Result: 138020000000 (138.02 GHz)

//Select single sweep mode.

INIT:CONT OFF

//Initiate a basic frequency sweep and wait until the sweep has finished.
INIT; *WAT

//Return the trace data (default screen configuration)
TRAC:DATA? TRACel
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9.5.3 Configuring Input via the Analog Baseband Interface (R&S FSW-
B71)

The following commands are required to control the Analog Baseband Interface
(R&S FSW-B71) in a remote environment.They are only available if this option is instal-
led.

Useful commands for Analog Baseband data described elsewhere:
® TINP:SEL AIQ (see INPut:SELect on page 159)
® [SENSe:]FREQuency:CENTer on page 184

Commands for the Analog Baseband calibration signal are described in the R&S FSW
User Manual.

Remote commands exclusive to Analog Baseband data input and output

INP UL QB ALANCEA S T AT €] ettt et ettt ettt ettt et e et et e e e e ee e e e e e e e e eennas 174
INPULIQ:FULLSCAIE:AUTO . ..ccece ettt e et e e e e e e e e e e e e e e e e e e e e e e ennneeees 174
INPUL:IQ:FULLSCAIE[ILEVEI]......cceeeeeeeeeeeeeeeeeeeeettt e e e e e e e e e e e e e e e e e e e e e e e e eeeeseaessababanaannnnns 175
1N (O TR 2 e =N 175
CALIibration: AlIQ:DCOFTSEL . c.uuiiiii e ettt e e e e e e et e e e et e e e enaeeeean 176
CALibration:AlQ:DCOFFSE:Q......cieeeeiiiee ettt e e e e e e e e e e e eennanas 176
[SENSe:]PROBe<Ch>:SETUP:CMOFTSEL. .. ...ttt e 176
RO (@ Y o 07oT o Sl N =) PR 177
TRACEIQ:APCON:A. .. e eeeeeeie et e e e e ettt e e aeteseseeeaaaaaeseeeeeeeerserssrararanannnnnnsns 177
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INPut:IQ:BALanced[:STATe] <State>

This command defines whether the input is provided as a differential signal via all 4
Analog Baseband connectors or as a plain I/Q signal via 2 simple-ended lines.

Parameters:
<State> ON
Differential
OFF
Simple-ended
*RST: ON
Example: INP:IQ:BAL OFF

Manual operation: See "Input configuration" on page 76

INPut:IQ:FULLscale:AUTO <State>

This command 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>

Example:

Input/Output Settings

ON
Automatic definition

OFF
Manual definition according to INPut:1Q:FULLscale[:
LEVel] on page 175

*RST: ON

INP:IQ:FULL:AUTO OFF

INPut:IQ:FULLscale[:LEVel] <PeakVoltage>

This command defines the peak voltage at the Baseband Input connector if the full
scale level is set to manual mode (see INPut:TIQ:FULLscale:AUTO on page 174).

Parameters:
<PeakVoltage>

Example:

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
INP:IQ:FULL 0.5V

INPut:IQ:TYPE <DataType>

This command defines the format of the input signal.

Parameters:
<DataType>

QlrQ

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.

|

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 (see [SENSe: ] FREQuency:CENTer

on page 184), the in-phase component of the input signal is
down-converted first (Low IF 1).

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: IQ
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Example: INP:IQ:TYPE Q

Manual operation: See "I/Q Mode" on page 75

CALibration:AlQ:DCOFfset:l <Offset>

This command defines a DC offset of the | input from the Analog Baseband interface
(R&S FSW-B71).

Parameters:
<Offset> numeric value
DC offset
*RST: 0
Default unit: V
Example: CAL:AIQ:DCOF:I 0.001

CALibration:AlQ:DCOFfset:Q <Offset>

This command defines a DC offset of the Q input from the Analog Baseband interface
(R&S FSW-B71).

Parameters:
<Offset> numeric value
DC offset
*RST: 0
Default unit: V
Example: CAL:AIQ:DCOF:Q 0.001

[SENSe:]PROBe<ch>:SETup:CMOFfset <CMOffset>

Sets the common mode offset. The setting is only available if a differential probe is
connected to the R&S FSW.

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

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

Suffix:
<ch> 1.4
Selects the input channel.
Parameters:
<CMOffset> Range: -100E+24 to 100E+24
Increment: 1E-3
*RST: 0

Default unit: V
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TRACe:IQ:APCon[:STATe] <State>

If enabled, the average power consumption is calculated at the end of the 1/Q data
measurement. This command must be set before the measurement is performed!

The conversion factors A and B for the calculation are defined using TRACe: 10:
APCon:A and TRACe:IQ:APCon:B.

The results can be queried using TRACe: TQ: APCon:RESult? on page 177.

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

Parameters:
<State> ON | OFF

*RST: OFF
Example: *RST

TRAC:IQ:STAT ON
TRAC:IQ:SRAT 1MHZ
TRAC:IQ:RLEN 1000000
TRAC:IQ:APC:STAT ON
TRAC:IQ:APC:A 3.0
TRAC:IQ:APC:B 0.6
INIT; *WATL
TRAC:IQ:APC:RES?

TRACe:IQ:APCon:A <ConvFact>
Defines the conversion factor A for the calculation of the average power consumption.
For details see the R&S FSW 1/Q Analyzer and 1/Q Input User Manual.

Parameters:
<ConvFact> numeric value

*RST: 1.0

TRACe:IQ:APCon:B <ConvFact>
Defines the conversion factor B for the calculation of the average power consumption.
For details see the R&S FSW 1/Q Analyzer and 1/Q Input User Manual.

Parameters:
<ConvFact> numeric value

*RST: 0.0

TRACe:1Q:APCon:RESult?

Queries the average power consumption for an analog baseband input. This value is
only calculated at the end of the 1/Q data measurement if the TRACe: IQ:APCon | :
STATe] command is set to ON before the measurement is performed!
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For details see the R&S FSW 1/Q Analyzer and 1/Q Input User Manual.

Parameters:

<Average> numeric value
Default unit: W

Usage: Query only

Configuring Digital 1/Q Input and Output

Remote commands for the R&S DiglConf software

Remote commands for the R&S DiglConf software always begin with SOURce : EBOX.

Such commands are passed on from the R&S FSW to the R&S DiglConf automatically
which then configures the R&S EX-IQ-BOX via the USB connection.

All remote commands available for configuration via the R&S DiglConf software are
described in the "R&S®EX-IQ-BOX Digital Interface Module R&S®DiglConf Software
Operating Manual”.

Example 1:

SOURce :EBOX: *RST

SOURce : EBOX: *IDN?

Result:

"Rohde&Schwarz,DiglConf,02.05.436 Build 47"

Example 2:
SOURce:EBOX:USER:CLOCk:REFerence: FREQuency 5MHZ
Defines the frequency value of the reference clock.

Remote commands exclusive to digital I/Q data input and output

INPULDIQ:CDEVICE. . ettt eeiee ettt e e ettt e et e et e e e et e e e ea e e eaaeeeaneeeenn e eennnaanean 178
INPUt:DIQ:RANGE[:UPPEITAUTO. ...ccctieteieeeieeieee e e e e ettt e e e e e e aaaae e e e e ee e e e e e eeeann s e e e eeannaanes 180
INPUt:DIQ:RANGEICOUPIING. ...ttt ettt ettt ettt et e et e e e e e e e e e e e e eaa e eaaaen 180
INPUL:DIQ:RANGE[IUPPEI. . ettt et e e e e e e e e e e e ea s e e 180
INPUt:DIQ:RANGE[IUPPEIT:UNIT ....coiiiiieeeetettttttteeeee e e e e e e e e e e eeeeeeeeeeeeeeeeeeesersssabaaanannns 180
NP UL DI S R A T €. ettt ettt ettt e e ettt e e e e ettt e e e e ettt et e eeeeetat s eeesestannaasesaasanseaesentannaeaeerenns 181
INPUt:DIQ:SRATEIAUTO. .. ettt ettt et e e et e e e e e e et e e e et e e e eaaeesanneaesnaaeennnees 181
OUTPULDIQ. ... ettt et e et e e et e e et e e et e e eeta e seaa e e et aesannassnnaeetaaaennnnnns 181
OUTPULDIQICDEVICE. . eetei ettt ettt e et e e et e e et e e et e e e eae e e et e eennnnns 182

INPut:DIQ:CDEVice

This command queries the current configuration and the status of the digital 1/Q input
from the optional Digital Baseband Interface (R&S FSW-B17).

For details see the section "Interface Status Information" for the Digital Baseband Inter-
face (R&S FSW-B17) in the R&S FSW 1/Q Analyzer User Manual.



Return values:
<ConnState>

<DeviceName>
<SerialNumber>
<PortName>

<SampleRate>

<MaxTransferRate>

<ConnProtState>

<PRBSTestState>

<SampleRateType>

<FullScaleLevel>

Example:

Manual operation:

Input/Output Settings

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

Maximum or currently used sample rate of the connected device
in Hz (depends on the used connection protocol version; indica-
ted by <SampleRateType> parameter)

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

0

Maximum sample rate is displayed
1

Current sample rate is displayed

The level (in dBm) that should correspond to an I/Q sample with
the magnitude "1" (if transferred from connected device);
If not available, 9.97e37 is returned

INP:DIQ:CDEV?

Result:

1,SMU200A,103634,0ut

A,70000000,100000000, Passed,Not Started, 0,0

See "Connected Instrument" on page 74
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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).

This command is only available if the optional Digital Baseband interface (option
R&S FSW-B17) is installed.

Parameters:
<State> ON | OFF

*RST: OFF

Manual operation: See "Full Scale Level" on page 74

INPut:DIQ:RANGe:COUPling <State>

If enabled, the reference level for digital input is adjusted to the full scale level automat-
ically if the full scale level changes.

This command is only available if the optional Digital Baseband Interface (R&S FSW-
B17) is installed.

Parameters:
<State> ON | OFF

*RST: OFF

Manual operation: See "Adjust Reference Level to Full Scale Level" on page 74

INPut:DIQ:RANGe[:UPPer] <Level>

Defines or queries the "Full Scale Level", i.e. the level that corresponds to an I/Q sam-
ple with the magnitude "1".

This command is only available if the optional Digital Baseband Interface (R&S FSW-
B17) is installed.

Parameters:

<Level> <numeric value>
Range: 1uV to 7.071V
*RST: 1V

Manual operation: See "Full Scale Level" on page 74

INPut:DIQ:RANGe[:UPPer]:UNIT <Unit>

Defines the unit of the full scale level (see "Full Scale Level" on page 74). The availa-
bility of units depends on the measurement application you are using.

This command is only available if the optional Digital Baseband Interface (R&S FSW-
B17) is installed.
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Parameters:
<Level> VOLT | DBM | DBPW | WATT | DBMV | DBUV | DBUA | AMPere

*RST: Volt

Manual operation: See "Full Scale Level" on page 74

INPut:DIQ:SRATe <SampleRate>

This command specifies or queries the sample rate of the input signal from the Digital
Baseband Interface (R&S FSW-B17, see "Input Sample Rate" on page 73).

Parameters:

<SampleRate> Range: 1Hz to 10 GHz
*RST: 32 MHz

Example: INP:DIQ:SRAT 200 MHz

Manual operation: See "Input Sample Rate" on page 73

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.

This command is only available if the optional Digital Baseband Interface (R&S FSW-
B17) is installed.

Parameters:
<State> ON | OFF

*RST: OFF

Manual operation: See "Input Sample Rate" on page 73

OUTPut:DIQ <State>

This command turns continuous output of I/Q data to the optional Digital Baseband
Interface (R&S FSW-B17) 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

*RST: OFF
Example: OUTP:DIQ ON

Manual operation: See "Digital Baseband Output" on page 79
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OUTPut:DIQ:CDEVice

This command queries the current configuration and the status of the digital I/Q data
output to the optional Digital Baseband Interface (R&S FSW-B17).

Return values:
<ConnState>

<DeviceName>
<SerialNumber>
<PortName>
<NotUsed>
<MaxTransferRate>

<ConnProtState>

<PRBSTestState>

<NotUsed>
<Placeholder>

Example:

Manual operation:

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

to be ignored

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,SMU200A,103634,0ut

A,70000000,100000000, Passed,Not Started, 0,0

See "Output Settings Information" on page 80
See "Connected Instrument” on page 80
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Input from I/Q Data Files

The input for measurements can be provided from I/Q data files.The commands
required to configure the use of such files are described here.
For details see chapter 4.5.2, "Basics on Input from 1/Q Data Files", on page 44.

Useful commands for retrieving results described elsewhere:
® INPut:SELect on page 159

Remote commands exclusive to input from I/Q data files:

INPUEFILE:PATH. ..ot e 183

INPut:FILE:PATH <FileName>
This command selects the 1/Q data file to be used as input for further measurements.

The 1/Q data must have a specific format as described in chapter A.3, "I/Q Data File
Format (ig-tar)", on page 346.

For details see chapter 4.5.2, "Basics on Input from 1/Q Data Files", on page 44.

Parameters:

<FileName> String containing the path and name of the source file. The file
extensionis *.ig.tar.

Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iqg.tar'
Uses 1/Q data from the specified file as input.

Usage: Setting only

Manual operation: See "Select |/Q Data File" on page 62

Configuring the Outputs

Configuring trigger input/output is described in chapter 9.7.2, "Configuring the Trigger
Output", on page 195.

DIAGNOStIC:SERVICEINSOUICE. ....ceevvvireriiiiiiitiiaaaaieieeeeeeeaeaeseeeeeeeererresrararara——————aaaeas 183
OUTPULIF IFFREQUENCY . .etvvvrttatetaeaieieseeeeeeeeeseteseeeeeeesesssrarassnaaieseeseeaeaasessesereeeesssreres 184

DIAGnostic:SERVice:NSOurce <State>

This command turns the 28 V supply of the BNC connector labeled NOISE SOURCE
CONTROL on the front panel on and off.

Parameters:
<State> ON | OFF

*RST: OFF
Example: DIAG:SERV:NSO ON



Frontend Configuration
Manual operation: See "Noise Source" on page 77

OUTPut:IF:IFFRequency <Frequency>

This command defines the frequency for the IF output. The IF frequency of the signal is
converted accordingly.

This command is available in the time domain and if the IF/VIDEO/DEMOD output is
configured for IF.

Parameters:
<Frequency> *RST: 50.0 MHz

9.6 Frontend Configuration

The following commands are required to configure frequency and amplitude settings,
which represent the "frontend" of the measurement setup.
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9.6.1 Frequency
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[SENSe:]JFREQuency:CENTer <Frequency>

This command defines the center frequency.

Parameters:
<Frequency> The allowed range and f,,. is specified in the data sheet.
uUP
Increases the center frequency by the step defined using the
[SENSe: ] FREQuency:CENTer : STEP command.
DOWN
Decreases the center frequency by the step defined using the
[SENSe: ] FREQuency:CENTer : STEP command.
*RST: fmax/2
Default unit: Hz
Example: FREQ:CENT 100 MHz

FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.
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Usage: SCPI confirmed

Manual operation: See "Center Frequency" on page 76
See "Center frequency" on page 81

[SENSe:]FREQuency:CENTer:STEP <StepSize>
This command 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 184.

Parameters:

<StepSize> frax IS specified in the data sheet.
Range: 1 to fTMAX
*RST: 0.1 x span
Default unit: Hz

Example: FREQ:CENT 100 MHz

FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Manual operation: See "Center Frequency Stepsize" on page 81

[SENSe:]JFREQuency:CENTer:STEP:AUTO <State>

This command couples or decouples the center frequency step size to the span.

Parameters:
<State> ON|OFF |0 |1
*RST: 1
Example: FREQ:CENT:STEP:AUTO ON

Activates the coupling of the step size to the span.

[SENSe:]JFREQuency:OFFSet <Offset>
This command defines a frequency offset.

If this value is not 0 Hz, the application assumes that the input signal was frequency
shifted outside the application. All results of type "frequency" will be corrected for this
shift numerically by the application.

See also "Frequency Offset" on page 81.

Note: In MSRA/MSRT mode, the setting command is only available for the MSRA/
MSRT Master. For MSRA/MSRT applications, only the query command is available.

Parameters:
<Offset> Range: -100 GHz to 100 GHz
*RST: 0 Hz



9.6.2

Frontend Configuration

Example: FREQ:OFFS 1GHZ
Usage: SCPI confirmed

Manual operation: See "Frequency Offset" on page 81

Amplitude Settings

The following commands are required to configure the amplitude settings in a remote
environment.

Useful commands for amplitude settings described elsewhere:

® INPut:COUPling on page 158

® INPut:IMPedance on page 159

® DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :AUTO on page 258

Remote commands exclusive to amplitude settings:
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DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RLEVel <ReferencelLevel>
This command defines the reference level.

With a reference level offset + 0, the value range of the reference level is modified by
the offset.

Parameters:
<ReferencelLevel> The unit is variable.
Range: see datasheet
*RST: 0 dBm
Example: DISP:TRAC:Y:RLEV -60dBm
Usage: SCPI confirmed

Manual operation: See "Reference Level" on page 83

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RLEVel:OFFSet <Offset>

This command defines a reference level offset.

Parameters:

<Offset> Range: -200 dB to 200 dB
*RST: 0dB

Example: DISP:TRAC:Y:RLEV:OFFS -10dB

Manual operation: See "Shifting the Display (Offset)" on page 83
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INPut:GAIN:STATe <State>
This command turns the preamplifier on and off.
The command requires option R&S FSW-B24.

For R&S FSW 26 or higher models, the input signal is amplified by 30 dB if the pream-
plifier is activated.

For R&S FSW 8 or 13 models, the preamplification is defined by INPut : GAIN[ :

VALue].
Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:GAIN:STAT ON
Switches on 30 dB preamplification.
Usage: SCPI confirmed

Manual operation: See "Preamplifier (option B24)" on page 84

INPut:GAIN[:VALue] <Gain>

This command selects the preamplification level if the preamplifier is activated
(INP:GAIN:STAT ON, see INPut:GAIN:STATe on page 187).

The command requires option R&S FSW-B24.
Parameters:
<Gain> 15dB | 30 dB

The availability of preamplification levels depends on the
R&S FSW model.

R&S FSW8/13: 15dB and 30 dB

R&S FSW26 or higher: 30 dB

All other values are rounded to the nearest of these two.

*RST: OFF

Example: INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Usage: SCPI confirmed

Manual operation: See "Preamplifier (option B24)" on page 84

9.6.3 Configuring the Attenuation
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INPut:ATTenuation <Attenuation>
This command 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 189).

If you set the attenuation manually, it is no longer coupled to the reference level, but
the reference level is coupled to the attenuation. Thus, if the current reference level is
not compatible with an attenuation that has been set manually, the command also
adjusts the reference level.

Parameters:
<Attenuation> Range: see data sheet
Increment: 5 dB
*RST: 10 dB (AUTO is set to ON)
Example: INP:ATT 30dB
Defines a 30 dB attenuation and decouples the attenuation from
the reference level.
Usage: SCPI confirmed

Manual operation: See "Attenuation Mode / Value" on page 83

INPut:ATTenuation:AUTO <State>

This command couples or decouples the attenuation to the reference level. Thus, when
the reference level is changed, the R&S FSW determines the signal level for optimal
internal data processing and sets the required attenuation accordingly.

Parameters:
<State> ON|OFF |0 |1
*RST: 1
Example: INP:ATT:AUTO ON
Couples the attenuation to the reference level.
Usage: SCPI confirmed

Manual operation: See "Attenuation Mode / Value" on page 83

INPut:EATT <Attenuation>

This command defines an electronic attenuation manually. Automatic mode must be
switched off (INP: EATT : AUTO OFF, see INPut:EATT:AUTO on page 189).

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> attenuation in dB
Range: see data sheet
Increment: 1 dB
*RST: 0 dB (OFF)
Example: INP:EATT:AUTO OFF

INP:EATT 10 dB

Manual operation: See "Using Electronic Attenuation (Option B25)" on page 84

INPut:EATT:AUTO <State>
This command turns automatic selection of the electronic attenuation on and off.

If on, electronic attenuation reduces the mechanical attenuation whenever possible.

Parameters:
<State> ON|OFF |01

*RST: 1
Example: INP:EATT:AUTO OFF

Manual operation: See "Using Electronic Attenuation (Option B25)" on page 84

INPut:EATT:STATe <State>

This command turns the electronic attenuator on and off.

Parameters:
<State> ON | OFF

*RST: OFF
Example: INP:EATT:STAT ON

Switches the electronic attenuator into the signal path.

Manual operation: See "Using Electronic Attenuation (Option B25)" on page 84
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Triggering Measurements

Triggering Measurements

i

MSRA/MSRT operating mode

In MSRA/MSRT operating mode, only the MSRA/MSRT Master channel actually cap-
tures data from the input signal. Thus, no trigger settings are available in the 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 Master) to the start of the application data for
pulse measurements. (See chapter 9.16, "Configuring an Analysis Interval and Line
(MSRA mode only)", on page 273/ chapter 9.17, "Configuring an Analysis Interval and
Line (MSRT mode only)", on page 274.)

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

9.71

Useful commands for triggering described elsewhere:
® [SENSe:]FREQuency:CENTer on page 184

Remote commands exclusive to triggering:

e Configuring the Triggering ConditioNS...........ooiiiiiiiiiiiii e 190
o Configuring the Trigger OUIPUL........ccooiiiiiiii e 195

Configuring the Triggering Conditions
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TRIGger[:SEQuence]:IFPOWErHOLDO..........uuurieiiiieieie e e s e e e e e e e e e e e ee e eeeeeeeceee s 191
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TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.
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Parameters:

<DropoutTime> Dropout time of the trigger.
Range: 0sto10.0s
*RST: Os

Manual operation: See "Drop-Out Time" on page 89

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>

Defines the time offset between the trigger event and the start of the sweep (data cap-
turing).

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
sweep time to 30 s.
*RST: Os

Example: TRIG:HOLD 500us

Manual operation: See "Trigger Offset" on page 89

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
This command defines the holding time before the next trigger event.

Note that this command can be used for any trigger source, not just IF Power
(despite the legacy keyword).

Parameters:

<Period> Range: Os to 10s
*RST: Os

Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation: See "Trigger Holdoff" on page 90

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

This command defines the trigger hysteresis, which is only available for "IF Power" trig-
ger sources.

Parameters:
<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
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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 90

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>

This command defines the level the external signal must exceed to cause a trigger
event.

Note that the variable INPUT/OUTPUT connectors (ports 2+3) must be set for use as
input using the OUTPut : TRIGger<port>:DIRection command.

Suffix:

<port> Selects the trigger port.
1 = trigger port 1 (TRIGGER INPUT connector on front panel)
2 = trigger port 2 (TRIGGER INPUT/OUTPUT connector on front
panel)
3 = trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on
rear panel)

Parameters:

<TriggerLevel> Range: 05V to 3.5V
*RST: 1.4V

Example: TRIG:LEV 2V

Manual operation:  See "Trigger Level" on page 89

TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

This command defines the power level at the third intermediate frequency that must be
exceeded to cause a trigger event. Note that any RF attenuation or preamplification is
considered when the trigger level is analyzed. If defined, a reference level offset is also

considered.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths see
the data sheet.
*RST: -10 dBm

Example: TRIG:LEV:IFP -30DBM

Manual operation: See "Trigger Level" on page 89

TRIGger[:SEQuence]:LEVel:IQPower <TriggerLevel>

This command defines the magnitude the I/Q data must exceed to cause a trigger
event. Note that any RF attenuation or preamplification is considered when the trigger
level is analyzed.
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Parameters:

<TriggerLevel> Range: -130 dBm to 30 dBm
*RST: -20 dBm

Example: TRIG:LEV:IQP -30DBM

Manual operation: See "Trigger Level" on page 89

TRIGger[:SEQuence]:LEVel:RFPower <TriggerLevel>

This command defines the power level the RF input must exceed to cause a trigger
event. Note that any RF attenuation or preamplification is considered when the trigger
level is analyzed. If defined, a reference level offset is also considered.

The input signal must be between 500 MHz and 8 GHz.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths see
the data sheet.
*RST: -20 dBm

Example: TRIG:LEV:RFP -30dBm

Manual operation: See "Trigger Level" on page 89

TRIGger[:SEQuence]:RFPower:HOLDoff <Time>

This command defines the holding time before the next trigger event. Note that this
command is available for any trigger source, not just RF Power.

Note that this command is maintained for compatibility reasons only. Use the
TRIGger [:SEQuence] : IFPower:HOLDoff on page 191 command for new remote
control programs.

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 90
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TRIGger[:SEQuence]:SOURce <Source>
This command selects the trigger source.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure this situation is avoided in your remote control programs.

Parameters:
<Source> IMMediate
Free Run

EXTernal
Trigger signal from the TRIGGER INPUT connector.

EXT2
Trigger signal from the TRIGGER INPUT/OUTPUT connector.
Note: Connector must be configured for "Input"”.

EXT3
Trigger signal from the TRIGGER 3 INPUT/ OUTPUT connector.
Note: Connector must be configured for "Input”.

RFPower
First intermediate frequency

IFPower
Second intermediate frequency

IQPower

Magnitude of sampled I/Q data

For applications that process 1/Q data, such as the 1/Q Analyzer
or optional applications.

*RST: IMMediate

Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

Manual operation: See "Trigger Source" on page 87
See "Free Run" on page 87
See "External Trigger 1/2/3" on page 87
See "l/Q Power" on page 88
See "IF Power" on page 88
See "RF Power" on page 88

TRIGger[:SEQuence]:TIME:RINTerval <Interval>

This command defines the repetition interval for the time trigger.

Parameters:

<Interval> 2.0 ms to 5000
Range: 2ms to 5000 s
*RST: 10s
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Example: TRIG:SOUR TIME

Selects the time trigger input for triggering.
TRIG:TIME:RINT 50

The sweep starts every 50 s.

Manual operation: See "Repetition Interval" on page 89

Configuring the Trigger Output

The following commands are required to send the trigger signal to one of the variable
TRIGGER INPUT/OUTPUT connectors. The tasks for manual operation are described
in "Trigger 2/3" on page 77.
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OUTPut:TRIGger<port>:DIRection <Direction>

This command selects the trigger direction.

Suffix:
<port> Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
Parameters:
<Direction> INPut
Port works as an input.
OUTPut
Port works as an output.
*RST: INPut

Manual operation: See "Trigger 2/3" on page 77

OUTPut: TRIGger<port>:LEVel <Level>
This command defines the level of the signal generated at the trigger output.

This command works only if you have selected a user defined output with OUTPut :
TRIGger<port>:0TYPe.

Suffix:

<port> Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)



Parameters:
<Level>

Manual operation:

Triggering Measurements

HIGH
TTL signal.

LOW
oV

*RST: LOW

See "Trigger 2/3" on page 77
See "Level" on page 78

OUTPut:TRIGger<port>:0TYPe <OutputType>

This command selects the type of signal generated at the trigger output.

Suffix:
<port>

Parameters:
<OutputType>

Manual operation:

Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)

DEVice
Sends a trigger signal when the R&S FSW has triggered inter-
nally.

TARMed
Sends a trigger signal when the trigger is armed and ready for
an external trigger event.

UDEFined
Sends a user defined trigger signal. For more information see
OUTPut:TRIGger<port>:LEVel.

*RST: DEVice
See "Output Type" on page 78

OUTPut:TRIGger<port>:PULSe:IMMediate

This command generates a pulse at the trigger output.

Suffix:
<poﬁ>

Usage:

Manual operation:

Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)

Event

See "Send Trigger" on page 78

OUTPut:TRIGger<port>:PULSe:LENGth <Length>

This command defines the length of the pulse generated at the trigger output.
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Suffix:

<port> Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)

Parameters:

<Length> Pulse length in seconds.

Manual operation: See "Pulse Length" on page 78

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 87).
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[SENSE:|SWEEP:SCAPIUIE IS TATE] . e eeieetuteeeeeieeteeteeeeeetiaeeeeeeeateaeeeeeesataaeeeesestanaeeeeeeenes 198

[SENSe:]SWEep:SCAPture:EVENts <NoEvents>
Specifies the number of trigger events for which data segments are to be captured.

Parameters:
<NoEvents> numeric value

*RST: 2

Manual operation: See "Events" on page 92

[SENSe:]SWEep:SCAPture:LENGth[: TIME] <SegmentLen>

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 42).

Parameters:
<SegmentLen> *RST: 0
Default unit: s

Manual operation: See "Segment Length" on page 92

[SENSe:]SWEep:SCAPture:OFFSet[:TIME] <Offset>

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.
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Parameters:
<Offset> *RST: 0
Default unit: s

Manual operation: See "Trigger Offset" on page 92

[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
Exarnple: //Configure a power trigger at -20dBm

TRIG:SOUR REP

TRIG:LEV:RFP -20dBm

//Activate segmented capture

SENS:SWE:SCAP ON

//Define a pretrigger offset of 5 us
SENS:SWE:SCAP:0FFS -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; *WATI

//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 92

9.9 Data Acquisition

The following commands are required to configure how much and how data is captured
from the input signal.
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MSRA/MSRT operating mode

In MSRA/MSRT operating mode, only the MSRA/MSRT Master channel actually cap-
tures data from the input signal. The data acquisition settings for pulse measurements
in MSRA/MSRT mode define the application data extract and analysis interval.
For details on the MSRA operating mode see the R&S FSW MSRA User Manual. For
details on the MSRT operating mode see the R&S FSW Realtime Spectrum Applica-
tion and MSRT Operating Mode User Manual.
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[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 data sheet.

Parameters:
<Bandwidth> *RST: 80.0 MHz
Default unit: HZ

[SENSe:]BANDwidth|BWIDth:DEMod:TYPE <FilterType>

This command defines the type of demodulation filter to be used. For information on
supported filter bandwidths see the data sheet.

Parameters:

<FilterType> FLAT
Standard flat demodulation filter
GAUSs

Gaussian filter for optimized settling behaviour

For Gaussian filters with a large 3dB bandwidth (> 40 MHz, only
available with the bandwidth extension option R&S FSW-B160/-
B320/-B500) 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 A.2, "Effects of Large Gauss Filters",

on page 344.

*RST: GAUS

Manual operation: See "Filter type" on page 94
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[SENSe:]SRATe?
This command 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>
This command defines the sweep (or: data capture) time.

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 R&S FSW.

Parameters:
<Time> refer to data sheet
*RST: depends on current settings (determined automati-
cally)
Example: SWE:TIME 10s
Usage: SCPI confirmed

Manual operation: See "Measurement Time" on page 94

Pulse Detection

The pulse detection settings define the conditions under which a pulse is detected
within the input signal.

[SENSEIDETECELIMIL. .. ceneeeee ettt ettt et e e et e et e et e et e e e e e e e e e e enaeeenaeen 200
[SENSEe:IDETECELIMIt:COUNT.. ...ceet ettt et e e e e e e e e e ea e e e e 201
[SENSE: I DETECHHY STOIESIS. - taeeeeeeeeeeeeeeeeeeeeeeeie ittt e e e e e e e e e e e e e e e e aaeeeeeeeeeeneneenennnnnnnnnn 201
[SENSE:IDETECEREFEIENCE. ....ieeeeeieeeeeeeeeeeeeteeetteeee e e e e e e e e e e e e aeaeaaeeeeeeeeeeeeeeneennnennnnnnnns 201
[SENSE:IDETECETHRESNOIA. ..1uuuutueiieiieieieieeeeeeeeeieeeeeeeeeeeressebar e aeseseeeeeaeaaasessseseeeeenns 202

[SENSe:]DETect:LIMit <MaxCountLimit>

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.
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Parameters:
<MaxCountLimit> ON | OFF

*RST: OFF

Manual operation: See "Detection Limit" on page 99

[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
*RST: 1000

Manual operation: See "Maximum Pulse Count" on page 99

[SENSe:]DETect:HYSTeresis <Hysteresis>

Defines a hysteresis for pulse detection in dB in relation to the defined threshold (see
[SENSe: ] DETect:THReshold on page 202). 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 99

[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

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 155.

ABSolute

Absolute level defined by [SENSe: ] DETect: THReshold

on page 202.

*RST: PEAK

Manual operation: See "Reference Source" on page 98
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[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 98

Configuring the Pulse Measurement

The following commands determine how much data is measured for each pulse, in
relation to defined levels, points, or ranges.

O MEASUIEIMENT LEVEIS. . .cceeieeeeeeeeee ettt et e et e e et e e e s e e et e e eans 202
0 MeasuremeNnt POINt.........uoiiiiiieee e e e 204
o  Measurement RANGE......ccccuiiiiiiiiiiiee e e e e 205

Measurement Levels

SENSe:TRACE:MEASUrement:ALGONMtNM..........cceiiiiiieeieiieeririiree e e e e e e eeeeeeeeeeeeeeeeeees 202
SENSe:TRACe:MEASurement:DEFine:AMPLItUdEIUNIT .....uieiiiiiiieeeeeeeetceeeeeeeeree e, 202
SENSe:TRACe:MEASurement:DEFiNe:BOUNArY: TOP.........uuuiiiiaiaiee e eeeeeeeeeeeeeens 203
SENSe:TRACe:MEASurement:DEFine:COMPensate:ADROOP........ceueeeeeeeeieieeeieeeeeaeienenennas 203
SENSe:TRACe:MEASuUrement:DEFINE:RIPPIE. ..........ooiimeeeee e 203
SENSe:TRACe:MEASurement:DEFine: TRANSition:HREFerence..........cccccvvvevvvvvvnvnnnnnnnnnnns 204
SENSe:TRACe:MEASurement:DEFine: TRANSItion:LREFErence. ......cccoeveeeeeeeeeeeeeeeeeeeeeeennns 204
SENSe:TRACe:MEASurement:DEFine: TRANSItioN:REFErence.............coevevevevevvvvernnnnnnnennns 204

SENSe:TRACe:MEASurement:ALGorithm <Algorithm>
The measurement algorithm used for finding the pulse top and base levels.

Parameters:
<Algorithm> MEAN | MEDian | HISTogram | FIXed

*RST: MEDian

Manual operation: See "Measurement Algorithm" on page 100

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.
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Parameters:
<Unit> V|W | DBM

*RST: \Y,

Manual operation: See "Reference Level Unit" on page 101

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: 0 to 100
*RST: 3

Manual operation: See "Boundary" on page 101

SENSe:TRACe:MEASurement:DEFine:COMPensate:ADRoop <State>

Determines whether the 100% value (from base to top) for the rise and fall time meas-
urements is calculated from the Edges.

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
The 100% value is measured separately for the rising and falling
edges.
OFF
The 100% value is measured at the pulse center and used for all
measurements.
*RST: ON

Manual operation: See "Position" on page 100

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 101
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SENSe:TRACe:MEASurement:DEFine:TRANsition:HREFerence <QueryRange>

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:

<QueryRange> percentage
Range: 0 to 100
*RST: 90

Manual operation: See "High (Distal) Threshold" on page 101

SENSe:TRACe:MEASurement:DEFine:TRANsition:LREFerence <QueryRange>

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:

<QueryRange> percentage
Range: 0 to 100
*RST: 10

Manual operation: See "Low (Proximal) Threshold" on page 101

SENSe:TRACe:MEASurement:DEFine:TRANsition:REFerence <QueryRange>

The threshold in percent of the pulse amplitude used to signify the mid-transition level
between pulse states.

Parameters:

<QueryRange> percentage
Range: 0 to 100
*RST: 50

Manual operation: See "Mid (Mesial) Threshold" on page 101

9.11.2 Measurement Point

SENSe:TRACe:MEASurement:DEFINE:PULSEINSTaAN . ..uuu.iiiieeiieeeeeeeeeie e ceeereeie e eeeaans 204
SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:AWINAOW. ........cueereeeieerneereeeevennnn. 205
SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence..........ccoeeeevvnreivvncreennnn. 205

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant <Pulselnstant>

The offset of the reference time instant used for in-pulse measurements e.g. phase or
for the pulse timestamp.

Parameters:
<Pulselnstant> *RST: 0
Default unit: S



9.11.3

Configuring the Pulse Measurement

Manual operation: See "Offset" on page 102

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:AWINdow <WindowSize>

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.

Parameters:

<WindowSize> 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 103

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence <Reference>
The reference point used for specifying the pulse time instant.

Parameters:
<Reference> RISE | CENTer | FALL

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).

*RST: CENTer

Manual operation: See "Measurement Point Reference" on page 102

Measurement Range

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth...........ecvvvvvvevevnnneeennn. 205
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:LEFT.........cccvvueeeeeeenen. 206
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGHt......................... 206
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:REFerence........c..cccccuveeennn..... 206

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth <Length>

The estimation range length as a percentage of the pulse top length.
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Parameters:

<Length> percentage
Range: 0 to 100
*RST: 75

Manual operation: See "Reference" on page 103

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:
<OffsetLeft> *RST: 0
Default unit: S

Manual operation: See "Reference" on page 103

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" on page 103

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.

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" on page 103
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9.12 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 12).

Useful commands for configuring sweeps described elsewhere:
® [SENSe:]SWEep:TIME on page 200

® [SENSe:]SWEep:POINts on page 273

Remote commands exclusive to configuring sweeps:

7 T 3 207
INITIAtEICONMEES. ....evvrrerurrreaiieeeeeeeeeeeeeeeeeeteeeereeesratetraa———aaeseseeeeaasseserereererssrrrrnrarnnns 208
INITIatE:CONTINUOUS . c.vuueeeetiriteieeeeeettt et eee ettt aeeeeeeestaaeaeseetanaaaassestannaeeeersntaasaesenrnnnnnns 208
INITIQtE[:IMMEAIALE].....eeeerueeeeeeeetee e e ettt e e e e e et ee e e e et ettt e e e e e e eaab e eeeseebaeeeeeesntaneaesensanns 209
INITIAtE:REFRESN. ... et e et e et e e e e e e e e enananas 209
INITiate:SEQUENCEr:REFRESN[IALL]....uuiiiiieeieiie e e eeeeeece e e e e eeee e e e et e e e e e e enaee e e e e enanaaeaeees 210
INITiate:SEQUENCEIABORL........ceei ettt e e e e e e e e e e e e e eeaeeenanees 210
INITiate:SEQUENCErIMMETIALE. .....ceeeieieeeeeeeeeeeieeeeeeeeeeeeee b eeeeee e e e e e e eeaeaaeeeeeeeeeeeeeserenes 210
INITiate:SEQUENCEIMODE.........cuuuuiiiitiieieieieieeeeeeeeeeeeeeeeeeeeeeesesrararara— i aeseeaaaaaaaseses 211
[SENSE:JAVERAGEICOUNL . ...uuuttututiiiieieieeeeeeeeeeeeeeeeeeeeeeesesestasnsanaaaeseeeseaeaaaasasseseesnnnnnns 211
[SENSE:ISWEED:COUNL. ... eeeeeeeeeeeeeeeeseeeeeeeseeeeeeeeeeeeeeseseseseseseeeseseeeeeeeeeensesesesesesenenesens 211
[SENSE:|SWEED:COUNECURRENE?.«..cvceeeeeeeeeeeeeeeeeeeeeseseseseseseseeeeeeeeeeeeresesesesesesesesesesenens 212
N I 1S ] =L@ TUT=Y oo Y 212
ABORt

This command aborts a current measurement and resets the trigger system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *0PC? or *WAT command after ABOR and
before the next command.

For details see the "Remote Basics" chapter in the R&S FSW User Manual.

To abort a sequence of measurements by the Sequencer, use the TNTITiate:
SEQuencer : ABORt on page 210 command.

Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel to the R&S FSW is blocked for further commands. In this case, you must inter-
rupt processing on the remote channel first in order to abort the measurement.

To do so, send a "Device Clear" command from the control instrument to the
R&S FSW on a parallel channel to clear all currently active remote channels. Depend-
ing on the used interface and protocol, send the following commands:

e Visa: viClear ()
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e GPIB: ibclr ()
e 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: SCPI confirmed

INITiate:CONMeas

This command restarts a (single) measurement that has been stopped (using
INIT:CONT OFF) or finished in single sweep mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.

As opposed to INITiate[: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.

Manual operation: See "Continue Single Sweep" on page 96

INITiate:CONTinuous <State>
This command controls the measurement mode.

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 the "Remote Basics" chapter in the R&S FSW User
Manual.

If the measurement mode is changed for a measurement channel while the Sequencer
is active (see INITiate:SEQuencer:IMMediate on page 210) the mode is only
considered the next time the measurement in that channel is activated by the
Sequencer.
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Parameters:
<State> ON|OFF |01
ON |1
Continuous measurement
OFF |0
Single sweep

*RST: 1

Example: INIT:CONT OFF

Switches the measurement mode to single measurement .
INIT:CONT ON

Switches the measurement mode to continuous measurement .

Manual operation: See "Continuous Sweep/RUN CONT" on page 95

INITiate[:IMMediate]
This command starts a (single) new measurement.

With sweep count or average count > 0, this means a restart of the corresponding
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 the "Remote Basics" chapter in the R&S FSW User
Manual.

Manual operation: See "Single Sweep/ RUN SINGLE" on page 96

INITiate:REFResh

This function is only available if the Sequencer is deactivated (SYSTem: SEQuencer
SYST:SEQ:OFF) and only for applications in MSRA/MSRT mode, not the MSRA/
MSRT Master.

The data in the capture buffer is re-evaluated by the currently active application only.
The results for any other applications remain unchanged.

Example: SYST:SEQ:OFF
Deactivates the scheduler
INIT:CONT OFF

Switches to single sweep mode.

INIT; *WAT

Starts a new data measurement and waits for the end of the
sweep.

INST:SEL 'IQ ANALYZER'

Selects the IQ Analyzer channel.
INIT:REFR

Refreshes the display for the I/Q Analyzer channel.

Usage: Event
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Manual operation: See "Refresh" on page 96

INITiate:SEQuencer:REFResh[:ALL]

This function is only available if the Sequencer is deactivated (SYSTem: SEQuencer
SYST:SEQ:OFF) and only in MSRA or MSRT mode.

The data in the capture buffer is re-evaluated by all active MSRA/MSRT 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.

Usage: Event

INITiate:SEQuencer:ABORt

This command stops the currently active sequence of measurements. The Sequencer
itself is not deactivated, so you can start a new sequence immediately using
INITiate:SEQuencer:IMMediate on page 210.

To deactivate the Sequencer use SYSTem: SEQuencer on page 212.

Usage: Event

INITiate:SEQuencer:IMMediate

This command starts a new sequence of measurements by the Sequencer. lts effect is
similar to the INTITiate[:IMMediate] command used for a single measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 212).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement will be
performed once.
INIT:SEQ:IMM

Starts the sequential measurements.

Usage: Event
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INITiate:SEQuencer:MODE <Mode>

This command selects the way the R&S FSW application performs measurements
sequentially.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 212).

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSW User Manual.

Note: In order to synchronize to the end of a sequential measurement using *OPC,
*OPC? or *WAI you must use SINGle Sequence mode.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User

Manual.

Parameters:

<Mode> SINGle
Each measurement is performed once (regardless of the chan-
nel's sweep mode), considering each channels' sweep count,
until all measurements in all active channels have been per-
formed.
CONTinuous
The measurements in each active channel are performed one
after the other, repeatedly (regardless of the channel's sweep
mode), in the same order, until the Sequencer is stopped.
CDEFined
First, a single sequence is performed. Then, only those channels
in continuous sweep mode (INIT:CONT ON) are repeated.
*RST: CONTinuous

Example: SYST:SEQ ON

Activates the Sequencer.

INIT:SEQ:MODE SING

Sets single sequence mode so each active measurement will be
performed once.

INIT:SEQ:IMM

Starts the sequential measurements.

[SENSe:]AVERage:COUNt <AverageCount>
[SENSe:]SWEep:COUNt <SweepCount>

This command defines the number of sweeps that the application uses to average
traces.

See also chapter 4.6.3, "Trace Statistics", on page 49.

In case of continuous sweeps, the application calculates the moving average over the
average count.

In case of single sweeps, the application stops the measurement and calculates the
average after the average count has been reached.
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Parameters:

<SweepCount> When you set a sweep count of 0 or 1, the R&S FSW performs
one single sweep in single sweep mode.
In continuous sweep mode, if the sweep countis setto 0, a
moving average over 10 sweeps 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 set to 0, a
moving average over 10 sweeps is performed.
Range: 0 to 100000
*RST: 0

Example: SWE : COUN 64

Sets the number of sweeps to 64.
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAI

Starts a sweep and waits for its end.
Usage: SCPI confirmed

Manual operation: See "Sweep/Average Count" on page 97

[SENSe:]SWEep:COUNt:CURRent?

This query returns the current number of started sweeps or measurements. This com-
mand is only available if a sweep count value is defined and the instrument is in single
sweep mode.

Usage: Query only

SYSTem:SEQuencer <State>

This command turns the Sequencer on and off. The Sequencer must be active before
any other Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error will
occur.

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSW User Manual.
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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 not available.

*RST: 0

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement will

be performed once.
INIT:SEQ:IMM

Starts the sequential measurements.
SYST:SEQ OFF

9.13 Configuring the Results

Some evaluation methods require or allow for additional settings to configure the result

display.

o  SeleCting the PUISE.........eiiiie e 213
o Defining the Result RANGE.....cccoo i 214
e Configuring a Parameter Distribution...........coveveiii i, 216
e Configuring a Parameter SPeCtrUm........ccccuiiiiieeieeee e 221
e Configuring @ Parameter TreNd.........coooccciiiiiiiiieie e 226
e Configuring a Result Range SPecCtrUm..........cccuiviiiiiiiiie e 241
e Configuring the Statistics and Parameter Tables........cccccccoiiiiiiiiiee 242
o  Configuring Limit CheCKsS.......ccooi i 253
e Configuring the Y-Axis Scaling and UNits.........cooceeiiiiiiiiiiiieeeee e 258

9.13.1 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:SELECIE.....uuueiiiieeireiieeeeeviieeeeeeeereeeeees 214
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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 number of the current or all detected
pulses can be queried using [SENSe: ] PULSe : NUMBer? on page 280 or [SENSe:
]PULSe: ID? on page 280.

Note that this command causes an error if no measurement results are available.

Parameters:
<PulseNumber> Range: 0 to number of detected pulses
*RST: 0

Defining the Result Range
The result range determines which data is displayed on the screen (see also "Mea-

surement range vs result range" on page 15). This range applies to the pulse magni-
tude, frequency and phase vs time displays.

SENSe:TRACe:MEASurement:DEFine:RRANGE:ALIGNMENt....cciiiieiuieiiaaaaaae e e e e e eeeaeaeen 214
SENSe:TRACe:MEASurement:DEFine:RRANGEAUTO.....cceeiiiiiiiiiiiieeeeeea e 214
SENSe:TRACe:MEASurement:DEFine:RRANGE:LENGth. .......uuueieiieieieieeieeeeeeeeeeeeeeeeeeeeens 215
SENSe:TRACe:MEASurement:DEFine:RRANGE:OFFSEL...........ccovvvveeeeeerrirniiiiicieeeeee e 215
SENSe:TRACe:MEASurement:DEFine:RRANQGE:REFErence. .........uvvveveeuicciiiieieeeeenaaaaeenn, 215

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 107

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 214).
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Parameters for setting and query:

<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 104
See "Auto Scale Once (All)" on page 104
See "Automatic Range Scaling" on page 106

SENSe:TRACe:MEASurement:DEFine:RRANge:LENGth <Length>
The length of the pulse result range (in seconds).

Parameters:
<Length> *RST: 30 us
Default unit: S

Manual operation: See "Length" on page 107

SENSe:TRACe:MEASurement:DEFine:RRANge:OFFSet <Offset>

The offset (in seconds) from the reference point at which the pulse result range is
aligned.

Parameters:
<Offset> *RST: 0
Default unit: S

Manual operation: See "Offset" on page 107

SENSe:TRACe:MEASurement:DEFine:RRANge:REFerence <Reference>

Specifies the reference point used to define the result range.

Parameters:

<Reference> RISE | CENTer | FALL
RISE
The result range is defined in reference to the rising edge.
CENTer
The result range is defined in reference to the center of the
pulse top.
FALL
The result range is defined in reference to the falling edge.
*RST: CENTer

Manual operation: See "Result Range Reference Point" on page 106
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9.13.3 Configuring a Parameter Distribution

The parameter distribution evaluations allow you to visualize the number of occurran-
ces for a specific parameter value within the current capture buffer. For each parame-
ter distribution window you can configure which measured parameter is to be dis-

played.

CALCulate<n>:DISTribution:FREQUENCY......uuvurrurieiiaieieieeeeeeeeeeeeeeeeeeeeeeeesererssrnrananaaann 216
CALCulate<n>:DISTribution:LLINES[:STATE]ccceieieieeeeeeeeeeeeeeeeeeeeeererer e e e e e e e e e e e 217
CALCulate<n>:DISTribULIONINBINS. .....ccuuiieieieiiieeieee ettt e e e e e e e et e e e e e e aabeeeeeeeeraaanns 217
CALCuUlate<n>:DISTriDULIONIPHASE. .....ccvutee ettt e e e e e e e e eeeaaas 217
CALCulate<n>:DISTribution:POWET.......... e 218
CALCuUlate<n>:DISTribUtION:TIMING....c.eieeeeeieieieiteinieteereae e e e e e e e e e e e eeeaeeeeeeeeeeeeeeeeenennnnanns 220

CALCulate<n>:DISTribution:FREQuency <XAxis>, <YAXxis>
Configures the Parameter Distribution result display.

Setting parameters:
<XAxis> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.3, "Frequency
Parameters", on page 22.

POINt

Frequency at measurement point
PPFRequency

Pulse-Pulse Frequency Difference
RERRor

Frequency Error (RMS)

PERRor

Frequency Error (Peak)

DEViation
Frequency Deviation

CRATe
Chirp Rate

*RST: POINt

<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.

COUNt
Number of pulses in which the parameter value occurred.

OCCurence
Percentage of all measured pulses in which the parameter value
occurred.

*RST: COUNt
Usage: Setting only

Manual operation: See "X-Axis" on page 110
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CALCulate<n>:DISTribution:LLINes[:STATe] <State>

Hides or shows the limit lines in the selected Parameter Trend or Parameter Distribu-
tion result display.

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.

Parameters:

<State> ON | OFF
*RST: ON

Usage: Setting only

Manual operation:  See "Display Limit Lines" on page 110

CALCulate<n>:DISTribution:NBINs <# bins>

This command sets the number of bins used to calculate the histogram.

Parameters:

<# bins> numeric value
Range: 1 to 1000
*RST: 100

Manual operation: See "Histogram Bins" on page 110

CALCulate<n>:DISTribution:PHASe <XAxis>, <YAxis>
Configures the Parameter Distribution result display.

Setting parameters:
<XAxis> POINt | PPPHase | RERRor | PERRor | DEViation

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.4, "Phase Parame-
ters", on page 23.

POINt

Pulse phase at measurement point
PPPHase

Pulse-Pulse Phase Difference
RERRor

Phase Error (RMS)

PERRor

Phase Error (Peak)

DEViation

Phase Deviation

*RST: POINt
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<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.
COUNt
Number of pulses in which the parameter value occurred.
OCCurance
Percentage of all measured pulses in which the parameter value
occurred.
*RST: COUNt
Usage: Setting only

CALCulate<n>:DISTribution:POWer <XAxis>, <YAXxis>

Configures the Parameter Distribution result display.
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Setting parameters:

<XAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.4, "Phase Parame-
ters", on page 23.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude

ON

Average ON Power

AVG

Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB

RPERcent

Ripple in %

RDB

Ripple in dB

OPERcent

Overshoot in %

OoDB

Overshoot in dB

POINt

Pulse power measured at measurement point
PPRatio

Pulse-to-Pulse Power Difference
*RST: TOP
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<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.
COUNt
Number of pulses in which the parameter value occurred.
OCCurance
Percentage of all measured pulses in which the parameter value
occurred.
*RST: COUNt
Usage: Setting only

CALCulate<n>:DISTribution:TIMing <XAxis>, <YAxis>
Configures the Parameter Distribution result display.

Setting parameters:
<XAxis> TSTamp | SETTIling | RISE | FALL | PWIDth | OFF | DRATio |
DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 16.

TSTamp

Timestamp

SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)
OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval
PRF

Pulse Repetition Frequency (Hz)
*RST: RISE
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<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.
COUNt
Number of pulses in which the parameter value occurred.
OCCurance
Percentage of all measured pulses in which the parameter value
occurred.
*RST: COUNt
Usage: Setting only

Configuring a Parameter Spectrum

The parameter spectrum evaluations allow you to visualize the spectrum of results for
a specific parameter for all measured pulses within the current capture buffer. For each
parameter spectrum window you can configure which measured parameter is to be dis-
played.

CALCUIate<n>:PSPeCtrUm:AUTO......ccuuueeeeeeeieeeeee ettt e e e e eetee e e e e eeatae e e e e eeeraeeeeeereranns 221
CALCulate<n>:PSPectrum:BLOCKSIZE.........cuueeieiieeeee ettt 221
CALCulate<n>:PSPeCtrum:FREQUENCY.......ctttieieieeeeeeeaaaaeeeeeeeeeeeeaeeeninnnnseaaaaaaeeeeeeeeaaeens 222
CALCulate<n>:PSPectrum:GTHRESNOI...........ccceiiiiiiieieeeriitiiceeee e ee e e e e e e e e e e e eeeeeeeeeeeens 222
CALCulate<n>:PSPectrum:MAXFIEQUENCY......cceeeeeeeeeeeeeeeeeeeeeeeeerrerersssinaaeaeseeeeaaaaeeeses 222
CALCUIate<n>:PSPeCtrUMIPHASE. .....couuie ettt et e e e e et e e e e e e aaanns 223
CALCulate<n>:PSPeCtrUm:POWET..........ceiiiiieeeie ettt e e et e e e e e e e e eaans 223
CALCulate<n>:PSPecCtrUm:RBW?.......cu ittt et e e e et e et e e eennas 225
CALCulate<n>:PSPectrum:STHRESNOId. ........coouiiiieeeie e 225
CALCUIlate<n>:PSPeCtrUM:TIMING......cteeeiereieeeuuntntaaaaaaaaeeeeeeeeaeaaaaaeeeeeeeeereeeneennnnnnnnnnns 225
CALCulate<n>:PSPeCtrUM:WINDOW..............cceteereerererrirnieaaaeeieseeeeeeaaesereeeereeeesssssrnrannn.. 226

CALCulate<n>:PSPectrum:AUTO <State>

Enables or disables automatic configuration for Parameter Spectrum displays. If
enabled, the commands for individual settings are not available.

Parameters:
<State> ON | OFF

*RST: ON

Manual operation: See "Full Auto" on page 112

CALCulate<n>:PSPectrum:BLOCksize <BlockSize>

Defines the size of blocks used in spectrum calculation. The block size also determines
the resulting RBW of the spectrum (see CALCulate<n>:PSPectrum:RBW?
on page 225).
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Parameters:

<BlockSize> powers of 2
Range: 8 to 100k
*RST: 1024

Manual operation: See "Block Size" on page 112

CALCulate<n>:PSPectrum:FREQuency <XAxis>

Configures the Parameter Spectrum result display.

Setting parameters:

<XAxis> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.3, "Frequency
Parameters", on page 22.

POINt
Frequency at measurement point

PPFRequency
Pulse-Pulse Frequency Difference

RERRor
Frequency Error (RMS)

PERRor
Frequency Error (Peak)

DEViation
Frequency Deviation

CRATe
Chirp Rate

*RST: POINt
Usage: Setting only

Manual operation: See "Parameter” on page 111

CALCulate<n>:PSPectrum:GTHReshold <Time>
Defines the minimum time that must pass before a gap is detected as such.

Parameters:
<Time> Range: minimum spacing between pulses to sweep time
Default unit: S

Manual operation: See "Gap Threshold" on page 112

CALCulate<n>:PSPectrum:MAXFrequency <Span>

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).
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Parameters:
<Span> Range: >0 to 1/10 of sample rate
Default unit: HZ

Manual operation: See "Maximum Frequency" on page 112

CALCulate<n>:PSPectrum:PHASe <XAxis>

Configures the Parameter Spectrum result display.

Setting parameters:

<XAxis> POINt | PPPHase | RERRor | PERRor | DEViation

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.4, "Phase Parame-
ters", on page 23.

POINt
Pulse phase at measurement point

PPPHase
Pulse-Pulse Phase Difference

RERRor
Phase Error (RMS)

PERRor
Phase Error (Peak)

DEViation
Phase Deviation

*RST: POINt
Usage: Setting only

CALCulate<n>:PSPectrum:POWer <XAxis>

Configures the Parameter Spectrum result display.
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Setting parameters:

<XAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.4, "Phase Parame-
ters", on page 23.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude

ON

Average ON Power

AVG

Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB

RPERcent

Ripple in %

RDB

Ripple in dB

OPERcent

Overshoot in %

OoDB

Overshoot in dB

POINt

Pulse power measured at measurement point
PPRatio

Pulse-to-Pulse Power Difference
*RST: TOP
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Usage: Setting only

CALCulate<n>:PSPectrum:RBW?

Queries the resulting resolution bandwidth for the spectrum. Depends on the block size
(see CALCulate<n>:PSPectrum:BLOCksize on page 221).

Return values:
<RBW> Default unit: Hz

Usage: Query only

CALCulate<n>:PSPectrum:STHReshold <Size>

Defines the minimum section size. Sections that are smaller than the threshold are
ignored and considered to be part of the detected gap.

Parameters:
<Size> Minimum section size as a percentage of the block size (see
CALCulate<n>:PSPectrum:BLOCksize on page 221)

Range: 0 to 100
*RST: 50

Manual operation: See "Sectioning Threshold" on page 112

CALCulate<n>:PSPectrum:TIMing <XAxis>

Configures the Parameter Spectrum result display.
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Setting parameters:
<XAxis> TSTamp | SETTling | RISE | FALL | PWIDth | OFF | DRATIo |
DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 16.

TSTamp
Timestamp

SETTling
Settling Time

RISE
Rise Time

FALL
Fall Time

PWIDth
Pulse Width (ON Time)

OFF
Off Time

DRATio
Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF
Pulse Repetition Frequency (Hz)

*RST: RISE
Usage: Setting only

CALCulate<n>:PSPectrum:WINDow <WindowType>
Defines the used FFT window type

Setting parameters:
<WindowType> RECTangle | BARTIett | HAMMming | HANNing | BLACkman

*RST: BLACkman

Manual operation: See "Window Type" on page 112

9.13.5 Configuring a Parameter Trend
The parameter trend evaluations allow you to visualize changes in a specific parameter

for all measured pulses within the current capture buffer. For each parameter trend
window you can configure which measured parameter is to be displayed.
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CALCulate<n>TREN:FREQUENCY..........ceevrrererrrrurnriiiaaieieeeeeeeeeaeaaesesereeeeeerssrsrssrananann.. 227
CALCulate<n>:TRENd:FREQUENCY:X....uuuuuuuruuuuaaiaaeieieeeeeeeaaaeseeeeeeeeeeeeeernnnsnnnnnnaanaseaees 228
CALCulate<n>TRENd:FREQUENCY:Y ..certtuiuuiuuiaaaaaeie e e e e eeeeeeeeeeeeeeeeeeeeess e as 229
CALCuUlate<n>TREN:LLINES:STATE] tuuuieiietertiaeieeieeiiiieseeeeeaieseeeeeeisneseeeeenineeaeeeennanns 229
CALCUIate<n>TREN:PHASE. ....ccuuii ittt e e eee e e e et s e e e e e e aae e e e e e entaeeeeeeanen 230
CALCUIate<n>TRENA:PHASE: X ...ttt e e e e e eaeeas 230
CALCUIate<n> TRENA:PHASE:Y ...t e et r e e e e e e e eneans 231
CALCUIAte<N>TRENG:POWET........eevirieiieieieeee e s seescereeeeeeeeeaeeessssssnssnseeereesaaaeessanaannnnes 232
CALCUIate<n>TRENG:POWEIX......cccccuiiiiieeieieeeeeeseesiiesieseeeeeeaeeessesssnnsnsraseesesaaeeeesanannns 234
CALCUIate<n>:TRENG:POWETY .....ccooiiiiiiiiiieiiiitiiiaieieeeeeeeeeaaaaeaeeeeeeseeeeesssrsssnnnnnnan s 236
CALCUIate<n>TRENG:TIMING....cettteeeieeeeiieiieeteteieietet e s e e e e e e e e e e e e e eeeeeeeeeeeesenennnnaaaaan 238
CALCulate<n>:TRENG:TIMING:X. .. ..ttt ittt ettt e e e et e e e e e e e e e e e eea e e e 239
CALCuUlate<n>TRENG:TIMING:Y ..euuiiiietieii ettt et e e e e e e e e s e e e e e e e e ees 240

CALCulate<n>:TRENd:FREQuency <YAxis>, <XAxis>

Configures the Parameter Trend result display for time trends. This command defines
both x-axis and y-axis parameters in one step. It is equivalent to the two subsequent
commands:

CALCulate<n>:TRENd:TIMing:X TSTamp | PNUMber (see CALCulate<n>:
TRENd:TTIMing:X on page 239)

CALCulate<n>:TRENd:FREQuency:Y <YAxis> (see CALCulate<n>:TRENd:
FREQuency:Y on page 229)

Setting parameters:
<YAxis> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.3, "Frequency
Parameters", on page 22.

POINt

Frequency at measurement point
PPFRequency

Pulse-Pulse Frequency Difference
RERRor

Frequency Error (RMS)

PERRor

Frequency Error (Peak)
DEViation

Frequency Deviation

CRATe

Chirp Rate

*RST: POINt



<XAxis>

Usage:

Manual operation:
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PNUMber | TSTamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 280). Intervals without pulses are not displayed.
TSTamp

The x-axis is a time scale on which the timestamps of the detec-
ted pulses are indicated (timestamps at which pulses occurred
can be queried using [SENSe: ] PULSe:TIMing: TSTamp?
on page 309). Using this setting, intervals in which no pulses
were detected are visible.

*RST: PNUMber
Setting only

See "Y-Axis" on page 113
See "X-Axis" on page 114

CALCulate<n>:TRENd:FREQuency:X <XAxis>

Configures the x-axis of the Parameter Trend result display.

The y-axis is configured using the CALCulate<n>: TRENd:<GroupName>:Y COM-

mands.

Setting parameters:
<XAxis>

Example:
Usage:

Manual operation:

POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.3, "Frequency
Parameters", on page 22.

POINt
Frequency at measurement point

PPFRequency
Pulse-Pulse Frequency Difference

RERRor
Frequency Error (RMS)

PERRor
Frequency Error (Peak)

DEViation
Frequency Deviation

CRATe
Chirp Rate

*RST: POINt
CALC2:TREN:FREQ:X PERR
Setting only

See "Parameter Trend" on page 28
See "X-Axis" on page 114
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CALCulate<n>:TRENd:FREQuency:Y <YAxis>
Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CALCulate<n>: TRENd: <GroupName>:X com-
mands.

Setting parameters:
<YAxis> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.3, "Frequency
Parameters", on page 22.

POINt

Frequency at measurement point
PPFRequency

Pulse-Pulse Frequency Difference

RERRor
Frequency Error (RMS)

PERRor
Frequency Error (Peak)

DEViation
Frequency Deviation

CRATe
Chirp Rate

*RST: POINt
Usage: Setting only

Manual operation: See "Parameter Trend" on page 28
See "Y-Axis" on page 113

CALCulate<n>:TRENd:LLINes[:STATe] <State>

Hides or shows the limit lines in the selected Parameter Trend or Parameter Distribu-
tion result display.

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.

Parameters:

<State> ON | OFF
*RST: ON

Usage: Setting only

Manual operation: See "Display Limit Lines" on page 110
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CALCulate<n>:TRENd:PHASe <YAxis>, <XAxis>

Configures the Parameter Trend result display for time trends. This command defines
both x-axis and y-axis parameters in one step. It is equivalent to the two subsequent

commands:

CALCulate<n>:TRENd:TIMing:X TSTamp | PNUMber (see CALCulate<n>:
TRENd: TIMing:X on page 239)

CALCulate<n>:TRENd:PHASe:Y <YAxis> (see CALCulate<n>:TRENd:PHASe:Y

on page 231)

Setting parameters:
<YAxis>

<XAxis>

Usage:

POINt | PPPHase | RERRor | PERRor | DEViation

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.4, "Phase Parame-
ters", on page 23.

POINt

Pulse phase at measurement point

PPPHase
Pulse-Pulse Phase Difference

RERRor
Phase Error (RMS)

PERRor
Phase Error (Peak)

DEViation
Phase Deviation

*RST: POINt

PNUMber | TSTamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 280). Intervals without pulses are not displayed.
TSTamp

The x-axis is a time scale on which the timestamps of the detec-
ted pulses are indicated (timestamps at which pulses occurred
can be queried using [SENSe: ] PULSe:TIMing: TSTamp?
on page 309). Using this setting, intervals in which no pulses
were detected are visible.

*RST: PNUMber
Setting only

CALCulate<n>:TRENd:PHASe:X <XAxis>

Configures the x-axis of the Parameter Trend result display.
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The y-axis is configured using the CALCulate<n>: TRENd:<GroupName>:Y com-

mands.

Setting parameters:
<XAxis>

Example:

Usage:

POINt | PPPHase | RERRor | PERRor | DEViation

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.4, "Phase Parame-
ters", on page 23.

POINt
Pulse phase at measurement point

PPPHase
Pulse-Pulse Phase Difference

RERRor
Phase Error (RMS)

PERRor
Phase Error (Peak)

DEViation
Phase Deviation

*RST: POINt
CALC2:TREN:PHAS:X PERR

Setting only

CALCulate<n>:TRENd:PHASe:Y <YAxis>

Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CALCulate<n>: TRENd:<GroupName>:X COM-

mands.

Setting parameters:
<YAxis>

Usage:

POINt | PPPHase | RERRor | PERRor | DEViation

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.4, "Phase Parame-
ters", on page 23.

POINt

Pulse phase at measurement point
PPPHase

Pulse-Pulse Phase Difference
RERRor

Phase Error (RMS)

PERRor

Phase Error (Peak)
DEViation

Phase Deviation

*RST: POINt

Setting only
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CALCulate<n>:TRENd:POWer <YAxis>, <XAxis>

Configures the Parameter Trend result display for time trends. This command defines
both x-axis and y-axis parameters in one step. It is equivalent to the two subsequent
commands:

CALCulate<n>:TRENd:TIMing:X TSTamp | PNUMber (see CALCulate<n>:
TRENd: TIMing:X on page 239)

CALCulate<n>:TRENd:POWer:Y <YAxis> (see CALCulate<n>:TRENd:POWer:Y
on page 236)
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Setting parameters:

<YAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.2, "Power/Amplitude
Parameters", on page 19.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude

ON

Average ON Power

AVG

Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB

RPERcent

Ripple in %

RDB

Ripple in dB

OPERcent

Overshoot in %

OoDB

Overshoot in dB

POINt

Pulse power measured at measurement point
PPRatio

Pulse-to-Pulse Power Difference
*RST: TOP



Configuring the Results

<XAxis> PNUMber | TSTamp
PNUMber
The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 280). Intervals without pulses are not displayed.
TSTamp
The x-axis is a time scale on which the timestamps of the detec-
ted pulses are indicated (timestamps at which pulses occurred
can be queried using [SENSe: ] PULSe: TIMing: TSTamp?
on page 309). Using this setting, intervals in which no pulses
were detected are visible.

*RST: PNUMber
Usage: Setting only

CALCulate<n>:TRENd:POWer:X <XAxis>
Configures the x-axis of the Parameter Trend result display.

The y-axis is configured using the CALCulate<n>: TRENd:<GroupName>:Y COM-
mands.
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Setting parameters:

<XAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.2, "Power/Amplitude
Parameters", on page 19.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude

ON

Average ON Power

AVG

Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB

RPERcent

Ripple in %

RDB

Ripple in dB

OPERcent

Overshoot in %

OoDB

Overshoot in dB

POINt

Pulse power measured at measurement point
PPRatio

Pulse-to-Pulse Power Difference
*RST: TOP
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Example: CALC2:TREN:POW:X ODB

Usage: Setting only

CALCulate<n>:TRENd:POWer:Y <YAxis>
Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CALCulate<n>: TRENd: <GroupName>:X com-
mands.
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Setting parameters:

<YAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.2, "Power/Amplitude
Parameters", on page 19.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude

ON

Average ON Power

AVG

Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB

RPERcent

Ripple in %

RDB

Ripple in dB

OPERcent

Overshoot in %

OoDB

Overshoot in dB

POINt

Pulse power measured at measurement point
PPRatio

Pulse-to-Pulse Power Difference
*RST: TOP
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Usage: Setting only

CALCulate<n>:TRENd:TIMing <YAxis>, <XAxis>

Configures the Parameter Trend result display for time trends. This command defines
both x-axis and y-axis parameters in one step. It is equivalent to the two subsequent
commands:

CALCulate<n>:TRENd:TIMing:X TSTamp | PNUMber (see CALCulate<n>:
TRENd: TIMing:X on page 239)

CALCulate<n>:TRENd:TIMing:Y <YAxis> (see CALCulate<n>:TRENd:
TIMing:Y on page 240)

Setting parameters:
<YAxis> TSTamp | SETTIing | RISE | FALL | PWIDth | OFF | DRATIO |
DCYCle | PRI | PRF

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 16.

TSTamp

Timestamp

SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)
OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval
PRF

Pulse Repetition Frequency (Hz)
*RST: RISE
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<XAxis> PNUMber | TSTamp
PNUMber
The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 280). Intervals without pulses are not displayed.
TSTamp
The x-axis is a time scale on which the timestamps of the detec-
ted pulses are indicated (timestamps at which pulses occurred
can be queried using [SENSe: ] PULSe: TIMing: TSTamp?
on page 309). Using this setting, intervals in which no pulses
were detected are visible.

*RST: PNUMber
Usage: Setting only

CALCulate<n>:TRENd:TIMing:X <XAxis>
Configures the x-axis of the Parameter Trend result display.

The y-axis is configured using the CALCulate<n>: TRENd:<GroupName>:Y COM-
mands.
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Setting parameters:
<XAxis> PNUMber | TSTamp | SETTIling | RISE | FALL | PWIDth | OFF |
DRATio | DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 16.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 280). Intervals without pulses are not displayed.
SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)

OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF

Pulse Repetition Frequency (Hz)

*RST: PNUMber

Example: CALC2:TREN:TIM:X DCYCle

Usage: Setting only

CALCulate<n>:TRENd:TIMing:Y <YAxis>
Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CALCulate<n>: TRENd: <GroupName>:X cOmM-
mands.
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Setting parameters:
<YAxis> TSTamp | SETTling | RISE | FALL | PWIDth | OFF | DRATIo |
DCYCle | PRI | PRF

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 16.

TSTamp

Timestamp

SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)
OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval
PRF

Pulse Repetition Frequency (Hz)

*RST: RISE
Example: CALC2:TREN:TIM:Y DCYCle

Usage: Setting only

9.13.6 Configuring a Result Range Spectrum

The following commands determine the FFT parameters for spectrum calculation.

CALCulate<n>:RRSPECHUM:WINDOW. ......ccuuieierieieeeieeteeeetsesesneeestesssssessaneessreesssnnas 241
CALCulate<n>:RRSPECHUMAUTO . .....iiiu e i et ee i e e ee e e e e e e e et e e sa s s ssa s sesan e ssaneeseans 242
CALCuUlate<n>:RRSPECIIUMIRBW . .....uciiuiiiiiieeie et e e e e e e e e s e e e s e e eanerennas 242

CALCulate<n>:RRSPectrum:WINDow <WindowType>
Defines the RBW for the Result Range Spectrum.

The same window types are available as for Parameter Spectrum displays (see "Win-
dow functions" on page 40).
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Setting parameters:
<WindowType> RECTangle | BARTIett | HAMMming | HANNing | BLACkman

Manual operation: See "Window Type" on page 108

CALCulate<n>:RRSPectrum:AUTO <State>
If activated, the optimal RBW for the Result Range Spectrum is selected automatically.

Parameters:
<State> ON|OFF |01

OFF | 0
Switches the function off

ON |1
Switches the function on

*RST: 0
Manual operation: See "RBW Auto" on page 108

CALCulate<n>:RRSPectrum:RBW <RBW>
This command sets the resolution bandwidth for Result Range Spectrum Settings.

Parameters:
<RBW> *RST: 1000
Default unit: Hz

Manual operation: See "ResBW Manual" on page 108

Configuring the Statistics and Parameter Tables

The following commands select which parameters are displayed in the Pulse Statistics
and Pulse Results evaluation.

For details on the individual parameters see chapter 3.1, "Pulse Parameters",
on page 15.

CALCulate<n>:TABLE:FREQUENCY:ALLESTATE]....eveeeeeeeeeereeeeeeeeseeseseseeseseeeeeneeeeeeeeseeens 243
CALCulate<n>:TABLE:FREQUENCY:CRATE. ...cceieiieeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e aaaaeeeeeees 243
CALCulate<n>:TABLe:FREQUENCY:DEVIAtioN..........ccevvverermruuniiiiiaeeieieieeeeeeeeeeeseeeereeeeeeenes 244
CALCulate<n>:TABLe:FREQUENCY:PERROI........uuiiiiiiiiiiiei ittt eeaanns 244
CALCulate<n>:TABLe:FREQUENCY:POINL.....cctttrtttututiiiaieie e e e e e e e e e eeeeeeereeeeeeeeeeeeeneennaaaas 244
CALCulate<n>:TABLe:FREQUENCY:PPFREQUENCY....cccieiieiiiieieiiiieeeeeeeeeeete e 245
CALCulate<n>:TABLe:FREQUENCY:RERROI......cccettiiiutunuiiaaaaaaa e e e e e e e e e e e e e e eeeeeeee e 245
CALCulate<n>:TABLE: PHASE: ALL ST AT cu ittt e e e e 245
CALCulate<n>:TABLE:PHASE:DEVIatioN........cccccuveiiiieeeieeeeeessesciinrereeeeee e e e e s s sssennenneeeeees 245
CALCulate<n>:TABLE:PHASE:PERRO.......cuutiiieeeieeiiiseiietieeeeeeeeeeeessssssnsnssenereeraaeesssanannns 246
CALCuUlate<n>:TABLE:PHASE:POINL........ceeieiiiiiiiiiintiiieeeereseee e e e e eeaaaeeeerereeeeeeeeeeerennnnnnnnas 246
CALCulate<n>:TABLE:PHASE:PPPHASE...........ccoetieiieiiiiiiiiiiiicrcseiese e e e e e e aeaeaeeeeeeeeeeeeeannens 246
CALCulate<n>:TABLE:PHASE:RERROL.......ccuuuiiiieeiiiiiieieeeeeiiiiie e e e e eeeieae e e e eeeane s e e e eeernnanaaaes 246
CALCulate<n>:TABLe:POWErADROOP:DB.......ccoiiiieieieiiiiieieiiiiiieeeae e e e e e e e e e aaaaaeeeeees 246
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CALCulate<n>:TABLe:POWer:ADROOP[:PERCEN].......cvurrrrrruiiiiieeieieieeeeeeeeeeeeeeeeeeeeeeeeeenns 247
CALCulate<n>TABLE:POWEALLISTATE]....cctttuieeieeeietiieieeeeeetiee e e e e eeete e e e e e e eennaeeeeeeesnnns 247
CALCulate<n>:TABLE:POWErAMPLIUAE. .....ccccvveriieieeieeiieeeeeeeeetee i eeeeeetee e e e e eeab e eeeeeeenes 247
CALCUIate<n>:TABLEIPOWEIAVG........ccuueeeeeeieeieeeeeeeeteeeeeeeeetae e e e e eeetaaeeeeeeestaaeeeeeesnns 247
CALCulate<n>:TABLE:POWEIBASE........coou e 247
CALCulate<n>:TABLE:POWEIMAX........ et e e e e 248
CALCulate<n>:TABLE:POWEMIN........oeieieeeeee et e et e e et e e e e e e e e e e e enna s 248
CALCuUlate<n>:TABLE:POWEION.........cceevrrerrrrrrirniiiiieieieeeeeeeeeeseeeeeserereeresssssrrnrsnann—nnn 248
CALCulate<n>:TABLe:POWer:OVERSNOO:DB.......uuuuuueeieieieieeieeeeeeeeeeeieieeeeeeeserssssrennnnnnn.. 248
CALCulate<n>:TABLe:POWer:OVERShOOt[:PERCEN].....cceeiriirieieeeieeiieeeeeeeeetee e eeeveaaenn 248
CALCulate<n>:TABLE:POWEIPAVG........ouc e e e e e e 249
CALCulate<n>:TABLE:POWEIPMIN......cciiiiiiiiii e e e e e e e e e 249
CALCulate<n>:TABLE:POWEIPOINL.......ittiriiieiieieee e e e e e e e a e e e e e ean 249
CALCulate<n>:TABLE:POWEPON.....ccccciiiiiiiieeieeeeeeeeeeeeeeett s e se s e s e e e e e aaaeaeeeeeeeeeeeeees 249
CALCulate<n>:TABLE:POWEIPPRALIO. ........uuvuretiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeessrssrarannne 249
CALCulate<n>:TABLE:POWEIRIPPIE:DB......cccceevtiiieeeeiiiiieeeeeeeeteeeeeeeereteeeeeeeetaeeeaeeenes 250
CALCulate<n>:TABLe:POWer:RIPPIE[:PERCENt]........ccvvueieeeieiiiieeeeeeeeeteeeeeeeeveieeeeeeeeeanns 250
CALCulate<n>:TABLE:IPOWETOP.... ...t eea s 250
CALCulate<n>:TABLE: TIMING:ALL:STATE] ittt e e 250
CALCulate<n>:TABLE:TIMING:DCY ClE....cuiiiiieiieii ettt e e et e e e e eaans 250
CALCulate<n>:TABLE: TIMING:DRATIO ..uuuuuieeieieieieeeeeeeeeeeeeeeeeeeeeererararea e seeeeaeaaaaees 251
CALCuUlate<n>:TABLE: TIMING:FALL....cccuitieiieeeeeeeeeeeeeeeeeeeeveat e ee e e s e e e e e e e aeaeeeeeeeeeeeeeeens 251
CALCulate<n>:TABLE:TIMING:OFF......ccciiiiieeeeeeeeeieieteesse s e s e e e e e e eeeeeeeeeeeeeeeeeeenrnsnnnnnaaaan 251
CALCulate<n>:TABLE:TIMING:PRF .......cciiiiiiiiiiiiititiiirrre e e e e e e e e e e e e e e e e eeeeeeeeeesnanaeas 251
CALCulate<n>:TABLE:TIMING:PRI. .. ..ttt e e e e e e e e e e e e eeeeeeeeeeeees 252
CALCulate<n>:TABLe:TIMING:PWIDTh.......cuiiii et 252
CALCulate<n>:TABLE:TIMING:RISE........oiiiiiiieiiei et e e e e ees 252
CALCulate<n>:TABLE: TIMING:SETTING .. uuuuiieieieieieieeeeeeeeeieeieeeeeeererarerarsne e seeaeeaeens 253
CALCulate<n>TABLE: TIMING: TSTaAMP.....cceiciuieiiieieeeeeeeeeeeeenrrnrrereeeeeeee e e e ssnnnnnrrneeeeeaaaees 253

CALCulate<n>:TABLe:FREQuency:ALL[:STATe] <Visibility>[, <Scaling>]
If enabled, all frequency parameters are included in the result tables.

Setting parameters:

<Visibility> ON | OFF
*RST: OFF
<Scaling> GHZ | MHZ | KHZ | HZ

Optional: Defines the unit in which the results are displayed.

Usage: Setting only

CALCulate<n>:TABLe:FREQuency:CRATe <Visibility>[, <Scaling>]
If enabled, the chirp rate (per ps) is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF
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Setting parameters:
<Scaling> GHZ | MHZ | KHZ | HZ

Defines the unit in which the results are displayed.
*RST: MHZ

Manual operation: See "Chirp Rate" on page 23

CALCulate<n>:TABLe:FREQuency:DEViation <Visibility>[, <Scaling>]

If enabled, the frequency deviation is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Defines the unit in which the results are displayed.
*RST: KHZ

Manual operation: See "Frequency Deviation" on page 23

CALCulate<n>:TABLe:FREQuency:PERRor <Visibility>[, <Scaling>]

If enabled, the peak frequency error is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Defines the unit in which the results are displayed.
*RST: KHZ

Manual operation: See "Frequency Error (Peak)" on page 22

CALCulate<n>:TABLe:FREQuency:POINt <Visibility>[, <Scaling>]

If enabled, the frequency at the measurement point is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: ON

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Defines the unit in which the results are displayed.
*RST: KHZ

Manual operation: See "Frequency" on page 22
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CALCulate<n>:TABLe:FREQuency:PPFRequency <Visibility>[, <Scaling>]

If enabled, the Pulse-Pulse Frequency Difference is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Defines the unit in which the results are displayed.
*RST: KHZ

Manual operation: See "Pulse-Pulse Frequency Difference" on page 22

CALCulate<n>:TABLe:FREQuency:RERRor <Visibility>[, <Scaling>]

If enabled, the RMS frequency error is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Optional: Defines the unit in which the results are displayed.
*RST: KHZ

Manual operation: See "Frequency Error (RMS)" on page 22

CALCulate<n>:TABLe:PHASe:ALL[:STATe] <Visibility>
If enabled, all phase parameters are included in the result tables.

Setting parameters:

<Visibility> ON | OFF
*RST: OFF
Usage: Setting only

CALCulate<n>:TABLe:PHASe:DEViation <Visibility>
If enabled, the Phase Deviation is included in the result tables.

Parameters:
<Visibility> ON | OFF

*RST: OFF

Manual operation: See "Phase Deviation" on page 24
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CALCulate<n>:TABLe:PHASe:PERRor <Visibility>
If enabled, the Phase Error (Peak) is included in the result tables.

Parameters:
<Visibility> ON | OFF

*RST: OFF

Manual operation: See "Phase Error (Peak)" on page 24

CALCulate<n>:TABLe:PHASe:POINt <Visibility>
If enabled, the phase at the measurement point is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: ON

Manual operation: See "Phase" on page 23

CALCulate<n>:TABLe:PHASe:PPPHase <Visibility>
If enabled, the Pulse-Pulse Phase Difference is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Pulse-Pulse Phase Difference" on page 23

CALCulate<n>:TABLe:PHASe:RERRor <Visibility>
If enabled, the Phase Error (RMS) is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Phase Error (RMS)" on page 23

CALCulate<n>:TABLe:POWer:ADRoop:DB <Visibility>
If enabled, the Droop in dB is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Droop" on page 21
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CALCulate<n>:TABLe:POWer:ADRoop[:PERCent] <Visibility>
If enabled, the droop in percent is included in the result tables.

Parameters:
<Visibility> ON | OFF

*RST: OFF

Manual operation: See "Droop" on page 21

CALCulate<n>:TABLe:POWer:ALL[:STATe] <Visibility>
If enabled, all power parameters are included in the result tables.

Setting parameters:

<Visibility> ON | OFF
*RST: OFF
Usage: Setting only

CALCulate<n>:TABLe:POWer:AMPLitude <Visibility>
If enabled, the pulse amplitude is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Pulse Amplitude" on page 19

CALCulate<n>:TABLe:POWer:AVG <Visibility>
If enabled, the average Tx power is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: ON

Manual operation: See "Average Tx Power" on page 20

CALCulate<n>:TABLe:POWer:BASE <Visibility>
If enabled, the base power is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Base Power" on page 19
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CALCulate<n>:TABLe:POWer:MAX <Visibility>
If enabled, the maximum Tx power is included in the result tables.

Parameters:
<Visibility> ON | OFF

*RST: OFF

Manual operation: See "Peak Power" on page 20

CALCulate<n>:TABLe:POWer:MIN <Visibility>
If enabled, the minimum Tx power is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Minimum Power" on page 20

CALCulate<n>:TABLe:POWer:ON <Visibility>
If enabled, the average ON power is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: ON

Manual operation: See "Average ON Power" on page 20

CALCulate<n>:TABLe:POWer:OVERshoot:DB <Visibility>
If enabled, the overshoot in dB is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Overshoot" on page 21

CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent] <Visibility>
If enabled, the overshoot in percent is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Overshoot" on page 21
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CALCulate<n>:TABLe:POWer:PAVG <Visibility>
If enabled, the Peak-to-Average Tx Power Ratio is included in the result tables.

Parameters:
<Visibility> ON | OFF

*RST: OFF

Manual operation: See "Peak-to-Average Tx Power Ratio" on page 20

CALCulate<n>:TABLe:POWer:PMIN <Visibility>
If enabled, the Peak-to-Min Power Ratio is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Peak-to-Min Power Ratio" on page 20

CALCulate<n>:TABLe:POWer:POINt <Visibility>
If enabled, the power at the measurement point is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Power" on page 21

CALCulate<n>:TABLe:POWer:PON <Visibility>
If enabled, the Peak-to-Avg ON Power Ratio is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Peak-to-Avg ON Power Ratio" on page 20

CALCulate<n>:TABLe:POWer:PPRatio <Visibility>
If enabled, the Pulse-to-Pulse Power Difference
is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Pulse-to-Pulse Power Difference" on page 22
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CALCulate<n>:TABLe:POWer:RIPPle:DB <Visibility>
If enabled, the ripple in dB is included in the result tables.

Parameters:
<Visibility> ON | OFF

*RST: OFF

Manual operation: See "Ripple" on page 21

CALCulate<n>:TABLe:POWer:RIPPle[:PERCent] <Visibility>
If enabled, the ripple in percent is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Ripple" on page 21

CALCulate<n>:TABLe:POWer:TOP <Visibility>
If enabled, the Top power is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Top Power" on page 19

CALCulate<n>:TABLe:TIMing:ALL[:STATe] <Visibility>[, <Scaling>]
If enabled, all timing parameters are included in the result tables.

Setting parameters:

<Visibility> ON | OFF
*RST: OFF
<Scaling> S|MS|US|NS

Optional: Defines the unit in which the results are displayed.

Usage: Setting only

CALCulate<n>:TABLe:TIMing:DCYCle <Visibility>
If enabled, the duty cycle (in %) is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: ON

Manual operation: See "Duty Cycle (%)" on page 18



Configuring the Results

CALCulate<n>:TABLe:TIMing:DRATio <Visibility>
If enabled, the duty ratio (in dB) is included in the result tables.

Parameters:
<Visibility> ON | OFF

*RST: OFF

Manual operation: See "Duty Ratio" on page 18

CALCulate<n>:TABLe:TIMing:FALL <Visibility>[, <Scaling>]

If enabled, the fall time is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: MS

Manual operation: See "Fall Time" on page 17

CALCulate<n>:TABLe:TIMing:OFF <Visibility>[, <Scaling>]

If enabled, the "OFF" time is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: MS

Manual operation: See "Off Time" on page 18

CALCulate<n>:TABLe:TIMing:PRF <Visibility>[, <Scaling>]
If enabled, the pulse repetition frequency is included in the result tables.

Parameters:
<Visibility> ON | OFF

*RST: OFF
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Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Optional: Defines the unit in which the results are displayed.
*RST: KHZ

Manual operation: See "Pulse Repetition Frequency (Hz)" on page 18

CALCulate<n>:TABLe:TIMing:PRI <Visibility>[, <Scaling>]

If enabled, the pulse repetition interval is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: ON

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: us

Manual operation: See "Pulse Repetition Interval” on page 18

CALCulate<n>:TABLe:TIMing:PWIDth <Visibility>[, <Scaling>]

If enabled, the pulse width is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: ON

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: us

Manual operation: See "Pulse Width (ON Time)" on page 17

CALCulate<n>:TABLe:TIMing:RISE <Visibility>[, <Scaling>]

If enabled, the rise time is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: ON

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: NS

Manual operation: See "Rise Time" on page 17
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CALCulate<n>:TABLe:TIMing:SETTIling <Visibility>[, <Scaling>]

If enabled, the settling time is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: MS

Manual operation: See "Settling Time" on page 17

CALCulate<n>:TABLe:TIMing:TSTamp <Visibility>[, <Scaling>]

If enabled, the timestamp is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: MS

Manual operation: See "Timestamp" on page 17

Configuring Limit Checks

For each parameter in the result tables you can activate a limit check and define the
valid value ranges. For details see "Pulse Results" on page 31.

Useful commands for configuring limit checks described elsewhere:

® CALCulate<n>:DISTribution:LLINes[:STATe] on page 217

® CALCulate<n>:TRENd:LLINes[:STATe] on page 229

Remote commands exclusive to configuring limit checks:

CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATE........ccvvvueereerrrrrnieenns 255
CALCulate<n>:TABLe:FREQuency:CRATE:LIMit:STATE....cceeeeeeeeeeeeeieeeeeeeeeeeee e 255
CALCulate<n>:TABLe:FREQuency:DEViation:LIMit:STATE...c.uuuururuuaaiaia e ee e e e e e e e eeeeeeeeeees 255
CALCulate<n>:TABLe:FREQuency:PERROILIMit:STATE...c.uui it 255
CALCulate<n>:TABLe:FREQuency:POINt:LIMit:STATE....ccceiiiieieerieiee e 255
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit:STATE.......cceeieereriiiieeeeeeinieeeeeeees 255
CALCulate<n>:TABLe:FREQuency:RERROFLIMit:STATE.....ccuuuuiiiiiiiiiiieie et 255
CALCulate<n>:TABLe:PHASe:DEViation:LIMit:STATE....cccvveeereerinierniiiiieieeeeeeeeeaaeaeeeeeeeens 255
CALCulate<n>:TABLe:PHASE:PERROILIMIt:STATE. ...ciiiiiiiieieeeeeetiee e ee et e e e e e e eees 255
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CALCulate<n>:TABLe:PHASE:POINLLIMit:STATE...ccvuiieieieeiiieeeeeeeecee e eereanne s 255
CALCulate<n>:TABLe:PHASEe:PPPHase:LIMit:STATE......ccceveieeeeeeeeeeeeinierireen e e e e e e e 255
CALCulate<n>:TABLe:PHASE:RERROILIMIt:STATE.....ccceeieieieeeeeeeeeeieire e e e e e e 255
CALCulate<n>:TABLe:POWer:ADROOP:DB:LIMit:STATE . .uiiiiieeieteeeeeeeeiee e e e eeeeree e e e e eeennas 255
CALCulate<n>:TABLe:POWer:ADRoop[:PERCENt]:LIMit:STATE. ....uccaaaaieeeeeeeeeeeeeeeeeeeeeeeees 255
CALCulate<n>:TABLe:POWer:AMPLitude: LIMit:STAT . .ccuiiuiei e 255
CALCulate<n>:TABLE:POWErAV G LIMit:ST AT €. it e e 255
CALCulate<n>:TABLe:POWErBASE:LIMit:STATE. ...cceeeieieeeeeeeeeeeeeeeeieeeeeeeeeeeeeneenenne s 255
CALCulate<n>:TABLe:POWErMAX:LIMit:STATE ccccieieeeeeeeeeeeceeeeeeeeeeeeeere e 255
CALCulate<n>:TABLe:POWErMIN:LIMit:STATE. ...uuuuruuiiieieieeeeeeeeeaeeeeeeeeeeeeeeeeeeeesenennanan. 255
CALCulate<n>:TABLE:POWEr:ON:LIMit:STATE....cceuuueiieeieeiie e e e eeietee e e e e eeeeee e e reean e eaees 255
CALCulate<n>:TABLe:POWer:OVERshoot:DB:LIMit:STATE...cuiceiiiiieieeee e 255
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent]:LIMit: STATE......c.cerermiriieniieeeneeeennn, 256
CALCulate<n>:TABLE:POWErPAVG:LIMIt:STAT . .cccieieieeeeeeeeeeeeeeeeeeeeeeeereeb e 256
CALCulate<n>:TABLe:POWer:PMIN:LIMit:STATE....cccceeiieccriiiieiereeeeeeeeesecnnrerreeeea e e e e e 256
CALCulate<n>:TABLe:POWEr:POINt:LIMit:STATE ..ceveeeerrininrniieeiaieseeeeeeeaaaaeaeeereeeeeenennnnn 256
CALCulate<n>:TABLE:POWErPON:LIMit:STATE. .ccceeieeeeeeeeeeeeeeeeeeeeeeeeeeee e 256
CALCulate<n>:TABLe:POWer:PPRatio:LIMit:STATE....cccccieeiriieeeeeeinee e ee et e e e e e e e 256
CALCulate<n>:TABLe:POWer:RIPPIe:DB:LIMit:STATE...cciieieeieeee e e eaas 256
CALCulate<n>:TABLe:POWer:RIPPIe[:PERCent]:LIMit:STATE. .c.ceevuiiiiieiieeieeeie e 256
CALCulate<n>:TABLE:POWErTOP:LIMIt:STAT .. cceeieieieeeeeeeeeeeeeeeeeeeeeeeevereee e 256
CALCulate<n>:TABLe:TIMING:DCY Cle:LIMIit:STATE. . .ceeieieeeeeeieeeeeeeeeeeeeeeeeeeeererrrrar s 256
CALCulate<n>:TABLe:TIMINg:DRATIO:LIMit:STATE. ..uuueeeeeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaas 256
CALCulate<n>:TABLe: TIMING:FALL:LIMit:STATE. .cccitteeeeeeeee ettt 256
CALCulate<n>:TABLe:TIMING:OFF:LIMit:STATE....ciieieieeeeeeeeeeiiie e e e e e e e e e e e e eeeeeeeees 256
CALCulate<n>:TABLe:TIMING:PRF:LIMit:STATE. ..ceuiiiiiieee e 256
CALCulate<n>:TABLe:TIMING:PRILIMIt:STAT . cuu ittt 256
CALCulate<n>:TABLe:TIMINg:PWIDth:LIMit:STATE.....ceeetrrerrrrirrriiiiieieieeeeeeeeeeeeeeeesereeeeeens 256
CALCulate<n>:TABLe: TIMING:RISE:LIMit:STAT . .uuutieieeieeeeeeieccirrrreeeeeeee e e e e s sssannrrseeeeeeeas 256
CALCulate<n>:TABLe:TIMINg:SETTING:LIMit:STATE. ...uuciieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 256
CALCulate<n>:TABLe:TIMINg:TSTamp:LIMit:STATE.....ceeiiieiieieeeeeeeeeeee e 256
CALCulate<n>:TABLe:<ParameterGroup>:ALL:LIMit:STATE.....ciiiiiiiiiiieiieaeaee e e 256
CALCulate<n>:TABLe:FREQUENCY:ALL:LIMit:STATE...ceiiiiiiiieinenaaaaaae e e e e e e e eeeeeeeeeeeeeeeeeees 256
CALCulate<n>:TABLE:PHASE:ALL:LIMIt:STATE.....cceieieieeeeeeeeietitceee s e e e e e e e e eeeeeeeeeeeeeens 256
CALCulate<n>:TABLE:POWeEr:ALL:LIMit:STATE...citieeeeeeiecciirieeeee e e e e e e e e seeenrrraerreeaaae e e 256
CALCulate<n>:TABLE: TIMING:ALL:LIMit:STAT . ccccieeeeeeeeeeeeeeeeeeeeeeeeeeee e e e 256
CALCuUlate<n>:TABLE:ALL:LIMit:STATE ..iiiiieeieieiierieiieeae s e e e e e e eeeeeeeeeeeeeeeeereesernrnnaa s 256
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit..........c.cccovvriririiiniieriiiniiinnenns 257
CALCulate<n>:TABLe:FREQUENCY:CRATE:LIMit.....ccceieieeiiieieiie e 257
CALCulate<n>:TABLe:FREQuency:DEViation:LIMit...........ccoceuumiiiiiiiiiiiieeeieeeeee e 257
CALCulate<n>:TABLe:FREQuUeNCY:PERROILIMit.......uuuuueiiieieieieeieeeeeeeeeeeieeeeeeeeeeerevenvananes 257
CALCulate<n>:TABLe:FREQUEeNCY:POINELIMit......ccuuuiiiiiiiiiiiieiieeeiiien e 257
CALCulate<n>:TABLe:FREQuency:PPFRequencCy:LIMit........cccoeueeriiiiiriieiiieieeeeeeeeeieiiieee 257
CALCulate<n>:TABLe:FREQUeNCY:RERROILIMit........ccceiiiiiiiiiiiiiiiiieaas e e e e eeeeeeeees 257
CALCulate<n>:TABLe:PHASe:DEViation:LIMit.........cceurueriiriiiiiiiee e e eees 257
CALCulate<n>:TABLe:PHASE:PERROILIMIt......ccuiiiiii e 257
CALCulate<n>:TABLE:PHASE:POINtLIMIt......ccueieeeeeiiii e e e 257
CALCulate<n>:TABLe:PHASE:PPPHASE:LIMit..........ccceeeeiiiieeieeeieeieieieere e e e e e e e 257
CALCulate<n>:TABLe:PHASE:RERROILIMIt.........ccceeeieiiiieeieieiiiiiiccerese e e e e e e e e e e e e aeeeeees 257
CALCulate<n>:TABLe:POWer:ADROOP:DB:LIMit........cccvuueeieeiiiiiiiieeeeeeiiiee e eeeee e eeeaaaenn 257
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CALCulate<n>:TABLe:POWer:ADRoop[:PERCent]:LIMit.........c.cceerirrrirriiieeeeeiiiicee e, 257
CALCulate<n>:TABLe:POWer:AMPLItUde:LIMit..........ccoeeiiiiiiieeieeeeiicee e 257
CALCulate<n>:TABLE:POWEIAVG:LIMit........cieeeiieiiiieieeeeieiieeeeeeeeiteeeeeeeeetaee e e e e eeeraeeeeaes 257
CALCulate<n>:TABLe:POWEer:BASE:LIMit........cccuiiiiimiiiiiiiieeiie e 257
CALCulate<n>:TABLe:POWErMAX:LIMIt... ..o e eaas 257
CALCulate<n>:TABLe:POWErMIN:LIMit........cceiiiiiieiei e e e e 257
CALCulate<n>:TABLE:POWEr:ON:LIMit........ccuoirieiiiieeiii e eees e e e e e e e e e e eaa e eees 257
CALCulate<n>:TABLe:POWer:OVERShOOt:DB:LIMit.......cccevvuuieieeeiiiiiieeeeeeinieeeeeeeeeineeeeees 257
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCeNnt]:LIMit.........ccceererrerrriieereeriirieeeeeeenne, 257
CALCulate<n>:TABLE:POWErPAVG:LIMIt.........uueiiiiiiiiiiieee et e e eeaaanns 257
CALCulate<n>:TABLe:POWErPMIN:LIMit......c.cceiiiiiiieiie i eas 257
CALCulate<n>:TABLE:POWer:POINLLIMIt.......ceuiieeee e e 257
CALCulate<n>:TABLe:POWEr:PON:LIMIt......cccoiiiiiieieii e e e e e e e 257
CALCulate<n>:TABLe:POWer:PPRAtIO:LIMit.......uvuruueiieieieieieieeeeeeeeeeeeeeeeeeeeerrereraran s 257
CALCulate<n>:TABLe:POWer:RIPPIE:DB:LIMit..........cieieiiiiiiieeieeieeiieeeeeeeeercee e e e 257
CALCulate<n>:TABLe:POWer:RIPPIe[:PERCENt]:LIMit........cccceeerirrriereeiieiiieeeeeeeeeice e eeeeees 257
CALCulate<n>:TABLE:POWErTOP:LIMit.......cccuvuiieeiieiiiieeeeeeeetee e eeeeeeee e e e e eeeree e e e eee e 257
CALCulate<n>:TABLe:TIMINg:DCYCIE:LIMit......c.iiuiiiiiie ettt 257
CALCulate<n>:TABLe:TIMINg:DRATIO:LIMit......cuuieeieeiiee e e 257
CALCulate<n>:TABLE:TIMING:FALL:LIMIt.......oieeieiieiiiee et e e 257
CALCulate<n>:TABLE:TIMING:OFF:LIMit.........cceeiiiiiiiiiiieieeeeietreeeee e e e e e e eeeeeeeeeeeeeeeeeens 257
CALCulate<n>:TABLE:TIMING:PRF:LIMIt..........cceeiiiiiiiieieeerirriitceeee e se e e e e eeeeeeeeeeeeeeeeeeeens 257
CALCulate<n>:TABLE:TIMING:PRILIMit.......uiiiieieieieieeeeeeeeeececeeeeeeeeee e e e e e e e 257
CALCulate<n>:TABLe:TIMING:PWIDh:LIMit.........coeeiiiimmiiiiiiiiiee e e e e eeeeeeeeeeeeens 257
CALCulate<n>:TABLe:TIMING:RISE:LIMit..... oot 257
CALCulate<n>:TABLe:TIMINg:SETTING:LIMit.......ooeuiiiiieie et 257
CALCulate<n>:TABLe:TIMING:TSTamMP:LIMit.......ciiiiieiiiie e 257

CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:CRATe:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:DEViation:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:PERRor:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:POINt:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:RERRor:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:DEViation:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:PERRor:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:POINt:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:PPPHase:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:RERRor:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:ADRoop:DB:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:ADRoop[:PERCent]:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:AMPLitude:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:AVG:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:BASE:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:MAX:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:MIN:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:ON:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:OVERshoot:DB:LIMit:STATe <State>
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CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent]:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:PAVG:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:PMIN:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:POINt:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:PON:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:PPRatio:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:RIPPle:DB:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent]:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:TOP:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:DCYCle:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:DRATio:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:FALL:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:OFF:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:PRF:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:PRI:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:PWIDth:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:RISE:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:SETTIling:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:TSTamp:LIMit:STATe <State>

Activates or deactivates a limit check for the selected parameter. The limits are defined
using CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit
on page 257.

Parameters:
<State> ON | OFF
*RST: OFF

CALCulate<n>:TABLe:<ParameterGroup>:ALL:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:ALL:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:ALL:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:ALL:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:ALL:LIMit:STATe <State>

Activates or deactivates a limit check for all parameters in the selected parameter
group.

Parameters:

<State> ON | OFF

*RST: OFF

CALCulate<n>:TABLe:ALL:LIMit:STATe <State>

Activates or deactivates a limit check for all parameters in all parameter groups.

Parameters:
<State> ON | OFF

*RST: OFF
Usage: Setting only
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Manual operation: See "Deactivating all limit checks for all parameter groups"
on page 119

CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit <LowLimit>,
<UppLimit>
CALCulate<n>:TABLe:FREQuency:CRATe:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:FREQuency:DEViation:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:FREQuency:PERRor:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:FREQuency:POINt:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:FREQuency:RERRor:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:PHASe:DEViation:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:PHASe:PERRor:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:PHASe:POINt:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:PHASe:PPPHase:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:PHASe:RERRor:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:ADRoop:DB:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:ADRoop[:PERCent]:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:AMPLitude:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:AVG:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:BASE:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:MAX:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:MIN:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:ON:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:OVERshoot:DB:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent]:LIMit <LowLimit>,
<UppLimit>
CALCulate<n>:TABLe:POWer:PAVG:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:PMIN:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:POINt:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:PON:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:PPRatio:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:RIPPle:DB:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent]:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:TOP:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:DCYCle:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:DRATio:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:FALL:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:OFF:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:PRF:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:PRI:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:PWIDth:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:RISE:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:SETTIling:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:TSTamp:LIMit <LowLimit>, <UppLimit>

Defines the valid value range for the limit check for the selected parameter if limit
check is active (CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:
LIMit:STATe ON).
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For details on the individual parameters see chapter 3.1, "Pulse Parameters",

on page 15.

Parameters:

<LowLimit> Lower limit of the valid value range.
Default unit: S

<UppLimit> Upper limit of the valid value range.

Default unit: S

9.13.9 Configuring the Y-Axis Scaling and Units

The scaling for the vertical axis is highly configurable, using either absolute or relative
values. These commands are described here.

Useful commands for configuring scaling described elsewhere:
® DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RLEVel on page 186

Remote commands exclusive to scaling the y-axis

CALCUIate<n>:UNIT:FREQUENCY......cceieieieiiieiiieieieuteeaaaa e e e e e e e e e aaaaaaeeeeeeeeeeeaneenensnnnnnns 258
DISPlay[:WINDow<n>]: TRACE:Y[:SCALETIAUTO........eeeereerereeeeseeeeseeseseeeeseeseseesenesesneseenen 258
DISPlay[:WINDow<n>]: TRACE:Y[:SCALEL:MAXIMUM......c.cvreeeereeeereeeereeseseeseseesesseseeseseesenes 259
DISPlay[:WINDow<n>]:TRACE:Y[:SCALEL:MINIMUM.....uuuiiieieieeeereeeeeeeeeieeeeeeeeeeerereererannan... 259
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE]:PDIVISION......uurrrrrrriereeeeeeiiiiieninrreeeeeseeeeeessnnnnnns 259
DISPlay[:WINDow<n>]:TRACe:Y[:SCALE[:RPOSIION. ....uuuuceiieieieieieeeeeee e 260
DISPlay[:WINDow<n>]:TRACE:Y[:SCALEI:RVALUE.......cceieeriieriie e et e et e e 260
DISPlay[:WINDow<n>]: TRACe:Y[:SCALE]:RVALUE:MAXIMUM........vreerrereerereerereesereeseneen. 260
DISPlay[:WINDow<n>]: TRACe:Y[:SCALE]:RVALUE:MINIMUM. .....cvvereeerererereerereeseseeeenean. 260
L I AL 261

CALCulate<n>:UNIT:FREQuency <Unit>

Switches between relative (default) and absolute frequency values. This setting applies
to Pulse Frequency, Result Range Spectrum, Parameter Distribution and Parameter
Trend result displays.

Parameters:
<Unit> REL | ABS

Manual operation: See "Frequency Unit" on page 121

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:AUTO <State>

If enabled, the Y-axis is scaled automatically according to the current measurement.
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Parameters for setting and query:

<State> OFF
Switch the function off
ON
Switch the function on
ONCE
Execute the function once
*RST: ON

Manual operation: See "Auto Scale Continuous (All)" on page 104
See "Auto Scale Once (All)" on page 104
See "Automatic Grid Scaling" on page 119
See "Auto Scale Once" on page 120

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:MAXimum <Value>

This command defines the maximum value of the y-axis for the selected result display.

Parameters:
<Value> <numeric value>

*RST: depends on the result display

The unit and range depend on the result display.
Example: DISP:TRAC:Y:MIN -60

DISP:TRAC:Y:MAX 0
Defines the y-axis with a minimum value of -60 and maximum
value of 0.

Manual operation: See "Absolute Scaling (Min/Max Values)" on page 120

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:MINimum <Value>

This command defines the minimum value of the y-axis for the selected result display.

Parameters:
<Value> <numeric value>

*RST: depends on the result display

The unit and range depend on the result display.
Example: DISP:TRAC:Y:MIN -60

DISP:TRAC:Y:MAX 0
Defines the y-axis with a minimum value of -60 and maximum
value of 0.

Manual operation: See "Absolute Scaling (Min/Max Values)" on page 120

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:PDIVision <Value>

This remote command determines the grid spacing on the Y-axis for all diagrams,
where possible.
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Parameters:

<Value> numeric value WITHOUT UNIT (unit according to the result dis-
play)
Defines the range per division (total range = 10*<Value>)
*RST: depends on the result display

Example: DISP:TRAC:Y:PDIV 10

Sets the grid spacing to 10 units (e.g. dB) per division

Manual operation: See "Per Division" on page 120

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RPOSition <Position>
This command defines the vertical position of the reference level on the display grid.

The R&S FSW adjusts the scaling of the y-axis accordingly.

Parameters:
<Position> 0 PCT corresponds to the lower display border, 100% corre-
sponds to the upper display border.
*RST: 100 PCT = frequency display; 50 PCT = time dis-
play
Example: DISP:TRAC:Y:RPOS 50PCT
Usage: SCPI confirmed

Manual operation: See "Ref Position" on page 120

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RVALue <Value>

This command defines the reference value assigned to the reference position in the
specified window. Separate reference values are maintained for the various displays.

Parameters:
<Value> numeric value WITHOUT UNIT

Default unit: dBm

Manual operation: See "Ref Value" on page 121

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RVALue:MAXimum <Value>
This command defines the maximum value on the y-axis in the specified window.

Parameters:
<Value> numeric value

Default unit: dBm

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RVALue:MINimum <Value>

This command defines the minimum value on the y-axis in the specified window.
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Parameters:

<Value> numeric_value
Default unit: dBm

UNIT:ANGLe <Unit>

This command selects the unit for angles (for PM display).

This command is identical to CALC: UNIT:ANGL

Parameters:

<Unit> DEG | RAD
*RST: RAD

Example: UNIT:ANGL DEG

Manual operation: See "Phase Unit" on page 121

9.14 Configuring the Result Display

The following commands are required to configure the screen display in a remote envi-
ronment. The tasks for manual operation are described in chapter 3, "Measurements
and Result Displays", on page 15.

o General Window Commands...........ooiiiiiiiiiiiiiiiiciieieieeeeeeeeeeeeeeeee e eeeeeeeeereasaraaanaaa 261
e Working with Windows in the Display...........ccoooviciiviiiiiieiie e 262
®  Z0o0oming iNtO the DiSPIAY......uuuuiiiiiiieeiii i e e e e 268

9.14.1 General Window Commands

The following commands are required to configure general window layout, independent
of the application.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel (see INSTrument [ : SELect] on page 154).

DISPIAY:FORMAEL. ... ceeeeeeeeeeeeeeeeseeeeseseeseeeeseseeseeseseeseseeseeeesesseseeseseeeesesseseeseseeneseeneseeeen 261
DISPIAY[:WINDOWSNST:SIZE ... eeeseseeseseeseseeseeseseeseseesesseseseesesseseesseseseeseseeeen 262

DISPlay:FORMat <Format>

This command determines which tab is displayed.
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Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active chan-
nels
SINGle
Displays the measurement channel that was previously focused.
*RST: SING

Example: DISP:FORM SPL

DISPlay[:WINDow<n>]:SIZE <Size>

This command maximizes the size of the selected result display window temporarily.
To change the size of several windows on the screen permanently, use the LAY : SPL

command (see LAYout : SPLitter on page 265).

Parameters:

<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.

SMALI

Reduces the size of the selected window to its original size.

If more than one measurement window was displayed originally,
these are visible again.

*RST: SMALI

Example: DISP:WIND2 :LARG

9.14.2 Working with Windows in the Display

The following commands are required to change the evaluation type and rearrange the
screen layout for a measurement channel as you do using the SmartGrid in manual
operation. Since the available evaluation types depend on the selected application,
some parameters for the following commands also depend on the selected measure-
ment channel.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel (see TNSTrument [:SELect] on page 154).

LAY QUL ADDVWINDOW] 2.1 ttteieieieeeeeeeeeeeeeeeeeeeeeeeesstsbassas s aeseseseeeasaeseseseeeerersssssrarssnnnnnn 263
[N e TN 07N =1 o Yo | ERATA 1NN 1 e 264
LAY OUL IDENLfY[:VWINDOW] 2.1 et eeeeetieeeeeeettiee s e e s et s e e e e s eetae s e e e eeesnaesaeseeesan e seeennsnnnsaaaeens 264
LAYOUt:REMOVE[:WINDOW]. ... ceeteeeeeeeeeeeeeieeeteeeet e e e s e e e e e e e e e e aaaaaaeeeeeeeeeeeenenssnnnn e ns 265
LAYOUt:REPLACE[:VWINDOW]. . ceuetiiieieie et et et e et st e e e e e et s et e et s e ee e e s e e e et s eeneeaneeen 265
N o TU o8] (=Y PSP 265
LAY OULt:WINDOWSNZIADD?......ceeeeeeeeeeeeeeeeeeteetabt e seaese s e e e eeaeaeaaaaeseeeeeeeeessssrsssasasannnannnnsns 267
LAYOouUt:WINDOWSNZIDENLfY 2. .eeeeeeeeeiietiiiiiiiceieseeie s e e e e e eeeeeeeeeeeeeeesaeeeseerannnanna s aaeaeeeeeeas 267
LAYOUL:WINDOWSNZIREMOVE. ...uuuiiiiiiiieeeeeieetteeeeeeeeeteeeeeeeeeaaaeeaeseesban e eeeeeastanseeesessannnss 267
LAY OUE:WINDOWSN>IREPLACE. .. .ccuuieiiieee it ee et e et e e ettt e et e e e etee e e et e e eaeeeeeaaeeeennnnas 268
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LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>

This command adds a window to the display.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

To replace an existing window, use the LAYout :REPLace [ : WINDow] command.

Parameters:
<WindowName>

<Direction>

<WindowType>

Return values:
<NewWindowName>

Example:

Usage:

Manual operation:

String containing the name of the existing window the new win-
dow is inserted next to.

By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

LEFT | RIGHt | ABOVe | BELow

Direction the new window is added relative to the existing win-
dow.

text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

When adding a new window, the command returns its name (by
default the same as its number) as a result.

LAY:ADD? 'l',LEFT,MTAB

Result:

A 2 A

Adds a new window named '2' with a marker table to the left of
window 1.

Query only

See "Magnitude Capture" on page 25
See "Marker Table" on page 26

See "Parameter Distribution" on page 26
See "Parameter Spectrum" on page 27
See "Parameter Trend" on page 28

See "Pulse Frequency" on page 29

See "Pulse Magnitude" on page 30

See "Pulse Phase" on page 30

See "Pulse Phase (Wrapped)" on page 31
See "Pulse Results" on page 31

See "Pulse Statistics" on page 33

See "Result Range Spectrum” on page 33

For a detailed example see chapter 9.20, "Programming Example: Pulse Measure-

ment", on page 337.
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Table 9-3: <WindowType> parameter values for Pulse application

Parameter value Window type
MCAPture Magnitude Capture Buffer
MTABIe Marker Table
PDIStribution Parameter Distribution
PFRequency Pulse Frequency
PMAGnitude Pulse Magnitude
PPHase Pulse Phase
PPWrapped Pulse phase, wrapped
PRESults Pulse Results
PSPectrum Parameter Spectrum
PSTatistics Pulse Statistics
PTRend Parameter Trend
RRSPectrum Result Range Spectrum

LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows from top left to bot-
tom right. The result is a comma-separated list of values for each window, with the syn-
tax:

<WindowName_1>,<Windowlndex_1>..<WindowName_n>,<WindowIndex_n>

Return values:
<WindowName> string
Name of the window.
In the default state, the name of the window is its index.

<WindowlIndex> numeric value
Index of the window.

Example: LAY :CAT?
Result:
'2',2,'1',1
Two windows are displayed, named '2' (at the top or left), and '1'
(at the bottom or right).

Usage: Query only

LAYout:IDENtify[:WINDow]? <WindowName>
This command queries the index of a particular display window.

Note: to query the name of a particular window, use the L.AYout : WINDow<n>:
IDENtify? query.
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Query parameters:

<WindowName> String containing the name of a window.
Return values:

<WindowlIndex> Index number of the window.

Usage: Query only

LAYout:REMove[:WINDow] <WindowName>

This command removes a window from the display.

Parameters:
<WindowName> String containing the name of the window.

In the default state, the name of the window is its index.
Usage: Event

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram" to "Result Sum-
mary") of an already existing window while keeping its position, index and window
name.

To add a new window, use the LAYout : ADD [ : WINDow] ? command.

Parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 263 for a list of availa-
ble window types.

Example: LAY:REPL:WIND '1',6 MTAB

Replaces the result display in window 1 with a marker table.

LAYout:SPLitter <Index1>,<Index2>,<Position>

This command changes the position of a splitter and thus controls the size of the win-
dows on each side of the splitter.

As opposed to the DISPlay [ :WINDow<n>] : STZE on page 262 command, the
LAYout:SPLitter changes the size of all windows to either side of the splitter per-
manently, it does not just maximize a single window temporarily.

Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command will not work,
but does not return an error.
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Fig. 9-1: SmartGrid coordinates for remote control of the splitters

Parameters:

<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.

<Position> New vertical or horizontal position of the splitter as a fraction of
the screen area (without channel and status bar and softkey
menu).

The point of origin (x =0, y = 0) is in the lower left corner of the
screen. The end point (x = 100, y = 100) is in the upper right cor-
ner of the screen. (See figure 9-1.)

The direction in which the splitter is moved depends on the
screen layout. If the windows are positioned horizontally, the
splitter also moves horizontally. If the windows are positioned
vertically, the splitter also moves vertically.

Range: 0 to 100

Example: LAY:SPL 1,3,50
Moves the splitter between window 1 (‘Frequency Sweep') and 3
('Marker Table') to the center (50%) of the screen, i.e. in the fig-
ure above, to the left.

Example: LAY:SPL 1,4,70
Moves the splitter between window 1 ('Frequency Sweep') and 3
('Marker Peak List') towards the top (70%) of the screen.
The following commands have the exact same effect, as any
combination of windows above and below the splitter moves the
splitter vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70
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LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

This command adds a measurement window to the display. Note that with this com-
mand, the suffix <n> determines the existing window next to which the new window is
added, as opposed to .AYout : ADD [ : WINDow] ?, for which the existing window is
defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

Parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow
<WindowType> Type of measurement window you want to add.

See LAYout:ADD[ :WINDow] ? on page 263 for a list of availa-
ble window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
\} 2 \}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

This command queries the name of a particular display window (indicated by the <n>
suffix).

Note: to query the index of a particular window, use the T.AYout : IDENtify [ :
WINDow] ? command.

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Usage: Query only

LAYout:WINDow<n>:REMove
This command removes the window specified by the suffix <n> from the display.
The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Usage: Event
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9.14.3

9.14.3.1

LAYout:WINDow<n>:REPLace <WindowType>

This command changes the window type of an existing window (specified by the suffix
<n>).

The result of this command is identical to the LAYout : REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout :ADD[ :WINDow] ? on page 263 for a list of availa-
ble window types.

Zooming into the Display

Using the Single Zoom

DISPlay[:WINDOW<N>]:ZOOM:AREA........uiiieeeeeecae e e ettt e e e e et e e e e e et s e e e e e e anna e e e e eenennas 268
DISPIay[:WINDOWSN>]:ZOOM:STATE. ...cciiieueiieeeeeiieeeeeeettas e e e e eetnaeeeeeertaneeeeeresnnnaeaasenes 269

DISPlay[:WINDow<n>]:ZOOM:AREA <x1>,<y1> <x2><y2>
This command defines the zoom area.

To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep ® 1Rm Clrw o

Q;r— 2.0 GHz 2.5 MHz/ Span 25.0 MHz HN 21
CF 2.000519931 GHz 498 pts 1,24 MHz/Span 12.435008666 MHz

1 = origin of coordinate system (x1 =0, y1 = 0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Parameters:
<Xx1>,<y1>, Diagram coordinates in % of the complete diagram that define
<x2>,<y2> the zoom area.

The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

Manual operation: See "Single Zoom" on page 135
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9.14.3.2

DISPlay[:WINDow<n>]:ZOOM:STATe <State>

This command turns the zoom on and off.

Parameters:
<State> ON | OFF

*RST: OFF
Example: DISP:ZOOM ON

Activates the zoom mode.

Manual operation: See "Single Zoom" on page 135
See "Restore Original Display" on page 136
See "Deactivating Zoom (Selection mode)" on page 136

Using the Multiple Zoom

DISPlay[: WINDow<n>]:ZOOM:MULTIpIE<ZOOM>AREA. ......c.cvrereeeeeereereeereeseseesseesesseeseeseenns 269
DISPlay[:WINDow<n>]:ZOOM:MULTIpIE<ZOOM>:STATE. c....evevreeeeerereeeeeeeeseesesereeseeenessesens 270

DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:AREA <x1>,<y1> <x2> <y2>
This command defines the zoom area for a multiple zoom.

To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep  1Rm Clrw %)

1 = origin of coordinate system (x1 =0, y1 =0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Suffix:
<zoom> 1..4
Selects the zoom window.
Parameters:
<x1>,<y1>, Diagram coordinates in % of the complete diagram that define
<xX2>,<y2> the zoom area.

The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

Manual operation: See "Multiple Zoom" on page 135

[
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DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:STATe <State>

This command turns the mutliple zoom on and off.

Suffix:

<zoom> 1.4
Selects the zoom window.
If you turn off one of the zoom windows, all subsequent zoom
windows move up one position.

Parameters:

<State> ON | OFF

*RST: OFF

Manual operation: See "Multiple Zoom" on page 135
See "Restore Original Display" on page 136
See "Deactivating Zoom (Selection mode)" on page 136

Configuring Standard Traces

Useful commands for configuring traces described elsewhere:
® [SENSe:]AVERage:COUNt on page 211
® [SENSe:]SWEep:COUNt on page 211

Remote commands exclusive to configuring traces

DISPlay[:WINDow<n>]:TRACE<t>:MODE...........ccccetttiirreieirirninrrrere e se s e e e e e aaaaaaeeeeeeereeeens 270
DISPlay[:WINDow<n>]:-TRACe<t>:MODE:HCONHNUOUS...........ccerrrrrererrrrrrinrnrnceeeee e 271
DISPIay[:WINDOWSN>]:TRACESIS S TATEL .eeveeeeeeeeeeeeeeeeeseeseeeeeeeeseeseeseseseseeseseseensesenes 271
[SENSE:JAVERAGESNS:STATESES ..o eeeeeeeeseeseeeeeeseseeeeeeneeeeeseesesesesseneseseeneseseennens 271
[SENSe:][WINDow<n>:]DETector<trace>[:FUNCHON].........cuvurrrrrriiiiiiieieieieeeeeeeeeeeeeeeeeeeeens 271
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON]:AUTO.....ccvvvrerriririiiiieieieeeeeeeeeeeeeeeeeeeeees 272
[SENSE:[STATISHCKN> TYPE.....cciiiitiiieeeeeetiiieeeeeeeetieee e e e e et tee s e e s e eata e e eeserstseeesesrnnaaaaes 272
[SENSE:ISWEED: POINLS. ..cetttueieeiettiie e e et eeete i e e e e eeiatae s e e e seetaa e s e s eerataseeeseeassaaeeeeensannaaaaens 273

DISPlay[:WINDow<n>]:TRACe<t>:MODE <Mode>
This command selects the trace mode.

Example: INIT:CONT OFF
Switching to single sweep mode.
SWE : COUN 16

Sets the number of measurements to 16.
DISP:TRAC3:MODE WRIT

Selects clear/write mode for trace 3.
INIT; *WAT

Starts the measurement and waits for the end of the measure-
ment.

Manual operation: See "Trace Mode" on page 128
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DISPlay[:WINDow<n>]:TRACe<t>:MODE:HCONtinuous <State>

This command turns an automatic reset of a trace on and off after a parameter has
changed.

The reset works for trace modes min hold, max hold and average.

Note that the command has no effect if critical parameters like the span have been
changed to avoid invalid measurement results

Parameters:
<State> ON
The automatic reset is off.
OFF
The automatic reset is on.
*RST: OFF
Example: DISP:WIND:TRAC3:MODE:HCON ON

Switches off the reset function.

Manual operation: See "Hold" on page 129

DISPlay[:WINDow<n>]:TRACe<t>[:STATe] <State>
This command turns a trace on and off.

The measurement continues in the background.
Example: DISP:TRAC3 ON

Usage: SCPI confirmed

Manual operation: See "Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6"
on page 128
See "Trace 1/Trace 2/Trace 3/Trace 4 (Softkeys)" on page 130

[SENSe:]JAVERage<n>[:STATe<t>] <State>

This command turns averaging for a particular trace in a particular window on and off.

Parameters:
<State> ON | OFF
Usage: SCPI confirmed

[SENSe:][WINDow<n>:]DETector<trace>[:FUNCtion] <Detector>

Defines the trace detector to be used for trace analysis.



Parameters:
<Detector>

Example:

Manual operation:

Configuring Standard Traces

APEak
Autopeak

NEGative

Negative peak

POSitive

Positive peak

SAMPle

First value detected per trace point
RMS

RMS value

AVERage

Average

*RST: APEak (I/Q Analyzer: RMS)

DET POS
Sets the detector to "positive peak”.

See "Detector" on page 128

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion]:AUTO <State>

This command couples and decouples the detector to the trace mode.

Parameters:
<State>

Example:

Manual operation:

ON|OFF | 0] 1
*RST: 1

DET:AUTO OFF
The selection of the detector is not coupled to the trace mode.

See "Detector" on page 128

[SENSe:][STATistic<n>:]TYPE <TraceStatistic>

Defines which pulses are included in the statistical evaluation of traces in result dis-
plays based on the result range.

Parameters:
<TraceStatistic>

Manual operation:

SEL | ALL

SEL

Only the selected pulse from each sweep (capture) is included in
the statistical evaluation of trace results. The pulse is selected
using SENSe:TRACe :MEASurement : DEFine:PULSe:
SELected on page 214.

ALL
All measured pulses from each sweep (capture) are included in
the statistical evaluation of trace results.

See "Selected Pulse vs All Pulses" on page 129
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[SENSe:]SWEep:POINts <SweepPoints>

Sets/queries the number of trace points to be displayed and used for statistical evaula-
tion.

Parameters:
<SweepPoints>

Manual operation: See "Maximum number of trace points" on page 129

Configuring an Analysis Interval and Line (MSRA
mode only)

In MSRA operating mode, only the MSRA Master actually captures data; the MSRA
applications define an extract of the captured data for analysis, referred to as the
analysis interval. The analysis line is a common time marker for all MSRA applica-
tions.

For the Pulse application, the commands to define the analysis interval are the same
as those used to define the actual data acquisition (see chapter 9.9, "Data Acquisition",
on page 198. Be sure to select the correct measurement channel before executing
these commands.

Useful commands related to MSRA mode described elsewhere:
® INITiate:REFResh on page 209

® INITiate:SEQuencer:REFResh[:ALL] on page 210

Remote commands exclusive to MSRA applications

The following commands are only available for MSRA application channels:

CALCUIate:MSRAALINE:SHOW. ... r e e e e e e e e e e eeans 273
CALCUIate:MSRAALINE[:VALUEL. « .ttt ettt ettt et e et e e e e e e e e e e e e e eaae 274
CALCulate:MSRA:WINDOWSNZ:IVAL?......ccceeieieeeeeeeeeeeeietateeeee e e e seseeeeeaeaeaeeeseseeeeeesseenes 274
[SENSE:IMSRA:CAPTUIEIOFFSEL.ccviviiiiiiiiriieieieieieeeeeeeeeeeeeeeeeeeeeerererebarar e eseseeeeaens 274

CALCulate:MSRA:ALINe:SHOW

This command defines whether or not the analysis line is displayed in all time-based
windows in all MSRA applications and the MSRA Master.

Note: even if the analysis line display is off, the indication whether or not the currently
defined line position lies within the analysis interval of the active application remains in
the window title bars.

Parameters:
<State> ON | OFF

*RST: ON

Manual operation: See "Show Line" on page 137
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CALCulate:MSRA:ALINe[:VALue] <Position>

This command defines the position of the analysis line for all time-based windows in all
MSRA applications and the MSRA Master.

Parameters:
<Position> Position of the analysis line in seconds. The position must lie
within the measurement time of the MSRA measurement.

Default unit: s

Manual operation: See "Position" on page 137

CALCulate:MSRA:WINDow<n>:IVAL?

This command queries the analysis interval for the window specified by the index <n>.
This command is only available in application measurement channels, not the MSRA
View or MSRA Master.

Return values:
<IntStart> Start value of the analysis interval in seconds
Default unit: s

<IntStop> Stop value of the analysis interval in seconds

Usage: Query only

[SENSe:]MSRA:CAPTure:OFFSet <Offset>

This setting is only available for applications in MSRA mode, not for the MSRA Master.
It has a similar effect as the trigger offset in other measurements.

Parameters:

<Offset> This parameter defines the time offset between the capture buf-
fer start and the start of the extracted application data. The off-
set must be a positive value, as the application can only analyze
data that is contained in the capture buffer.

Range: 0 to <Record length>
*RST: 0

Manual operation: See "Capture Offset" on page 91

Configuring an Analysis Interval and Line (MSRT
mode only)

In MSRT operating mode, only the MSRT Master actually captures data; the MSRT
applications define an extract of the captured data for analysis, referred to as the
analysis interval. The analysis line is a common time marker for all MSRT applica-
tions.

HE
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For the Pulse application, the commands to define the analysis interval are the same
as those used to define the actual data acquisition (see chapter 9.9, "Data Acquisition",
on page 198. Be sure to select the correct measurement channel before executing
these commands.

In addition, a capture offset can be defined, i.e. an offset from the start of the captured
data to the start of the analysis interval for the Pulse measurement.

Useful commands related to MSRT mode described elsewhere:
® INITiate:REFResh on page 209

® INITiate:SEQuencer:REFResh[:ALL] on page 210

Remote commands exclusive to MSRT applications

The following commands are only available for MSRT application channels:

CALCUIate:RTMS:ALINE:SHOW ... et e e e e e e e e e e e ean 275
CALCUIate:RTMS:ALINE[:VALUE]. et ettt ettt ettt ettt e e e et e e e e e e e e e e e eans 275
CALCUlate:RTMS:WINDOWSNZIVAL?....vutiiiiiieiieeeieieeeeeeeeeeeeeeeeeeeeeeeeesrararasnanaaaaaeaeaeeeeas 276
[SENSE: IRTMS:CAPTUIE:OFFSEE . cciiieieieeieeeeeeee ettt s e s e s e e e e e e eaeaeseeeeeeeeeeees 276

CALCulate:RTMS:ALINe:SHOW

This command defines whether or not the analysis line is displayed in all time-based
windows in all MSRT applications and the MSRT Master.

Note: even if the analysis line display is off, the indication whether or not the currently
defined line position lies within the analysis interval of the active application remains in
the window title bars.

Parameters:
<State> ON | OFF

*RST: ON

Manual operation: See "Show Line" on page 137

CALCulate:RTMS:ALINe[:VALue] <Position>

This command defines the position of the analysis line for all time-based windows in all
MSRT applications and the MSRT Master.

Parameters:

<Position> Position of the analysis line in seconds. The position must lie
within the measurement time (pretrigger + posttrigger) of the
MSRT measurement.

Default unit: s

Manual operation: See "Position" on page 137
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CALCulate:RTMS:WINDow<n>:IVAL?

This command queries the analysis interval for the window specified by the index <n>.
This command is only available in application measurement channels, not the MSRT
View or MSRT Master.

Return values:
<IntStart> Start value of the analysis interval in seconds
Default unit: s

<IntStop> Stop value of the analysis interval in seconds

Usage: Query only

[SENSe:]RTMS:CAPTure:OFFSet <Offset>

This setting is only available for applications in MSRT mode, not for the MSRT Master.
It has a similar effect as the trigger offset in other measurements.

Parameters:

<Offset> This parameter defines the time offset between the capture buf-
fer start and the start of the extracted application data. The off-
set must be a positive value, as the application can only analyze
data that is contained in the capture buffer.

Range: - [pretrigger time] to min (posttrigger time; sweep
time)
*RST: 0

Manual operation: See "Capture Offset" on page 91

9.18 Retrieving Results

The following commands are required to retrieve the calculated pulse parameters.

Note that for each pulse result query you can specify for which pulse(s) you require
results:

e ALL: for all pulses detected in the entire measurement

e CURRent: for all pulses in the current capture buffer

e SELected: only for the currently selected pulse

For each pulse result, you can query either the current value (default) or the following
statistical values for the pulses detected in the capture buffer or the entire measure-
ment:

e AVER: average of the results

e  MIN: minimum of the results

e MAX: maximum of the results

e SDEV: standard deviation of the results
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Retrieving Results

e Retrieving and Storing Trace Data........cceeveeeieiicccciiiiiiiieeee e 277
e Retrieving Information on Data Segments.........cccceeeveeeeeiiiiicciieeeeee e 278
e Retrieving Information on Detected PUISES.........ccccviiieeiieiiiiiiicccieeeee e 280
e Retrieving Power / Amplitude Parameters.........ccccocceeeiiiciiiee e 281
o Retrieving Timing Parameters. ... 301
e Retrieving Frequency Parameters. ... 313
o Retrieving Phase Parameters.........cccooiiiiiiiiiiii e 320
e Exporting Trace Results to an ASCII File......uueeeeieiiiiiiiicieeeeeee e 326
e Exporting Table Results to an ASCII File........cccccouiiiieeiiiiie e 328
e Exporting I/Q Results to an ig-tar File.......cc.eccviiieiriciire e 329

Retrieving and Storing Trace Data

In order to retrieve the trace results in a remote environment, use the following com-
mand:

TRACe<n>[:DATA]? <Trace>

This command queries the y-values in the selected result display. It is only available for
graphical displays.
For each trace point, the measured or calculated value is returned. For the Magnitude
Capture display, the maximum y-value for each trace point is returned.
The unit depends on the display and on the unit you have currently set.
Query parameters:
<Trace> TRACE1
The trace number whose values are to be returned.
Currently only one trace is available.

Usage: Query only

TRACe<n>[:DATA]:X? <Trace>

This remote control command returns the X values only for the trace in the selected
result display. Depending on the type of result display and the scaling of the x-axis, this
can be either the pulse number or a timestamp for each detected pulse in the capture
buffer.

This command is only available for graphical displays, except for the Magnitude Cap-
ture display.

Query parameters:

<Trace> TRACe1
The trace number whose values are to be returned.
Currently only one trace is available.

Example: See chapter 9.20, "Programming Example: Pulse Measure-
ment", on page 337.

Usage: Query only
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MMEMory:STORe<n>:TRACe <Trace>, <FileName>
This command exports trace data from the specified window to an ASCII file.

For details on the file format see chapter A.1, "Reference: ASCII File Export Format",
on page 343.

Secure User Mode

In secure user mode, settings that are to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Parameters:
<Trace> Number of the trace to be stored
<FileName> String containing the path and name of the target file.
Example: MMEM:STOR1:TRAC 3, 'C:\TEST.ASC'
Stores trace 3 from window 1 in the file TEST . ASC.
Example: See chapter 9.20, "Programming Example: Pulse Measure-
ment", on page 337.
Usage: SCPI confirmed

Manual operation: See "Export Trace to ASCII File" on page 132

Retrieving Information on Data Segments

The following commands return information on data segments for segmented data cap-
ture (see chapter 9.8, "Segmented Data Capturing", on page 197).

TRACEe<N>:IQ:SCAPIUre:BOUNUTAIY?.......ceeeeeeeeeereriirititceeeaeeeeeeeeeeeaeaaeeeeeeeeeeeeeeeserssaaranes 278
TRACEe<N>:IQ:SCAPIUIe: TSTamMP:SSTar?...uuuuuuueueaeieieieeeeeeeeeeeeeeeereeeeeeeeeeerennnnnnns 279
TRACe<n>:IQ:SCAPtUre: TSTampP: TRIGGEI?.....uueuiiaaeie et 280

TRACe<n>:IQ:SCAPture:BOUNdary?

This remote control command returns an array of sample indices for the start of each
captured data segment. The length of the array depends on the number of trigger
events specified by [SENSe: ] SWEep: SCAPture:EVENts on page 197.

Example: See TRACe<n>:IQ:SCAPture:TSTamp:SSTart?
on page 279.
Usage: Query only

Manual operation: See "Magnitude Capture" on page 25
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TRACe<n>:IQ:SCAPture:TSTamp:SSTart?

This remote control command returns an array of timestamps for each segment start in
the captured data. The length of the array depends on the number of trigger events
specified by [SENSe: | SWEep: SCAPture:EVENts on page 197. For details see
"Timestamps vs. sample number" on page 43.

Example: //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:0FFS -5 us
//Capture data for 25us for 10 trigger events
SENS:SWE: SCAP:EVEN 10
SENS:SWE:SCAP:LENG 25 us
//Query the sample rate
SRATE?
//Result: 200 MHz
//Measurement time = 10 Events * Segment Len (25 us) = 250 us
//Record length = Sample Rate (200 MHz) *Meas Time (250us)=50000

//Select single sweep mode.

INIT:CONT OFF

//Initiate a new measurement and wait until the sweep
//has finished.

INIT; *WAT

//Query the sample indices at which segments start
TRAC:IQ:SCAP:BOUN?

//Result:
//0,5000,10000,15000,20000,25000,30000,35000,40000,45000

//Query the timestamps at which segments were captured
TRAC:IQ:SCAP:TST:SST?

//Result:
//-4.999999874E-006,+7.450049743E-004,+1.494999975E-003,
//+2.245004987E-003,+2.994999988E-003,+3.745000111E-003,
//+4.495000001E-003,+5.245004781E-003,+5.994999781E-003,
//+6.745005026E-003

//Query the timestamps at which trigger events occured
TRAC:IQ:SCAP:TST:TRIG?

//Result:
//+0.000000000,+7.500050124E-004,+1.500000013E-003,
//+2.250005025E-003,+3.000000026E-003,+3.749999916E-003,
//+4.499999806E-003,+5.250005051E-003,+6.000000052E-003,
//+6.750004832E-003

Usage: Query only
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Manual operation: See "Magnitude Capture" on page 25
See "Trigger Offset" on page 92

TRACe<n>:1Q:SCAPture:TSTamp:TRIGger?

This remote control command returns an array of trigger event time stamps for the cap-
tured data segments. The length of the array depends on the number of trigger events
specified by [SENSe: ] SWEep:SCAPture:EVENts on page 197.

Usage: Query only

Manual operation: See "Magnitude Capture" on page 25
See "Trigger Offset" on page 92

9.18.3 Retrieving Information on Detected Pulses

The following commands return general information on the currently selected or all
detected pulses.

] =L S T= | U IR 7= | PP 280
[SENSE:JPULSEINUMBEI?.....ccieeeeeeeeeeeeeee ettt esaese s e eeeeeeeeaaaaaaeseseseeeessesssessasanes 280

[SENSe:]PULSe:ID? <QueryRange>

Queries the ids of the detected pulses, i.e the unique index within the entire measure-
ment (as opposed to [SENSe: ] PULSe:NUMBer?).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:NUMBer? <QueryRange>

Queries the detected pulse numbers, i.e. the index within the capture buffer (as
opposed to [SENSe: ] PULSe: ID?).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
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Retrieving Power / Amplitude Parameters

The following commands return the calculated pulse parameters.

For details on the individual parameters see chapter 3.1.2, "Power/Amplitude Parame-
ters", on page 19.

i

The [SENS:]TRAC:MEAS:POW... commands are maintained for compatibility reasons
only. For new remote control programs, use the corresponding [SENS: ] PULS: POW...
commands instead.

[SENSE:]PULSE:POWEIrADROOP:DB?...ccvvtitiiiiriiiiieieieieeeeeeeeeeeeeeeerereeeesssrsrarssnnnnes 284
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[SENSe:]PULSE:POWErADROOPEPERCEN?......eeeeeeeeeseseereeeseeseeeeseesseseseeseeseeseesesnnen. 285
[SENSe:]PULSe:POWer:ADROOP[:PERCENt:AVERAGE?. .. .uceieieieiieeeeeeeeeeeieeeeeeeeeeevevevananas 285
[SENSe:]PULSe:POWer:ADRoOP[:PERCeNt]:MAXIMUM?....cccceeeeeeeeeeieieieeeeeeeeererrerevaenn 285
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[SENSe:]PULSe:POWer:ADRoop[:PERCENt]:SDEVIation?.....ccceeieeivueeieereeiieeieeeeeeaiieeeeeaeens 285
[SENSe:]PULSE:POWErAMPLITUAE?. ... ettt ettt et e e e e e 285
[SENSe:]PULSe:POWer:AMPLItUdE:AVERAQGE?.....c. ettt 286
[SENSe:]PULSe:POWer: AMPLItUdE:MAXIMUM?....ccoeiieieieeeeieceeeeeeeeeeeeee e 286
[SENSe:]PULSe:POWer:AMPLItUAE:MINIMUM?....uvuteiieiiieieieieeeeeeeeeeeeeeeeeeeeeeeesessssssesnnannnn 286
[SENSe:]PULSe:POWer:AMPLitude:SDEVIatioN?........ccuvueiiiiiiiiiieie ettt eeeanen 286
[SENSE:JPULSE:IPOWEIAVG?......cceetiieeeeeeeeteeeeeeeeetee e e e e eetteeeeeeeeabeeeeseeasaaeeaesentanaeaaees 286
[SENSe:]PULSE:POWErAVG:AVERAGE? .. i i iieiieieeieeeteeiiee e e e eetetes e e e seetaaeseaeseeanaeeaeeenes 286
[SENSe:]PULSe:POWEr:AVG:MAXIMUM?. ...ttt e e e e e e e e e eeas 286
[SENSe:]PULSe:POWEr:AVG:MINIMUM?. ...ttt e et e e e e e e e e ees 287
[SENSe:]PULSE:POWEr:AVG:SDEVIAtON?...0uuuueeieieieieieeeeeeeeeeeeeeeeeeeeeeeererarannanaaeaeaees 287
[SENSE:JPULSE:POWEIBASE?.....coeeeeeteteteititieeaeieieeeeeeeaaaeeeeeeeeeeeeesesrsrsrasanaanaaeaeas 287
[SENSe:]PULSEe:POWErBASE:AVERAJE?......cceeeeeeeeeeeeeeeeeetetitietesessse s e e e e e aeaaaaaaaaeeeeneeees 287
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[SENSe:]PULSe:POWer:BASE:MINIMUM?...ccciiteieeeeeeeiie i e e e eeeiaiie s e e e eeeiase e e eeeeen e e e s eeannanns 287
[SENSe:]PULSe:POWer:BASE:SDEVIAtioN?....c..iieiieieei ettt 287
[SENSE:IPULSEIPOWETIMAX?. ..ttt e e e ee et s e e e e e e e e et e eneeeneean 287
[SENSe:]PULSE:POWErMAX:AVERAGE?.......cceeeeeeeeeeeeeeeeeeteiettteeeeeee e e e e e e e e eeaaaeeeeeeeeeeees 288
[SENSe:]PULSe:POWEr:MAX:MAXIMUM?.....cceeeererrrerinsnneeaeieieseeeeeeeeeserereeeeesesssssrarssnnnnns 288
[SENSe:]PULSE:POWEr:-MAX:MINIMUM?....cvurieeeeieitiiieeeeeettiieeeeeeeetaaeeeeeessnnaseeesesranaeaaees 288
[SENSe:]PULSE:POWEr:MAX:SDEVIAtION?.ccuuueiieeiieiieieeeeeiiiie e eeseeteseeeeeeeanae s e e s eeennnaneaees 288
[SENSE:IPULSEIPOWETIMINT. ... ettt ettt e et e et e e e e e e e e e e e eanaeen 288
[SENSe:]PULSe:POWErMIN:AVERAGE?.....cu ettt ettt e e e e e eeas 288
[SENSe:]PULSe:POWErMIN:MAXIMUM . ..ciiiieeiee et et et eee e e e e e e s ea s e e e e e ea s easeeanas 288
[SENSe:]PULSE:POWErMIN:MINIMUM?...uutiiiiieieieeeeeeeeeeeieeeeeeeeeeeeesrsrsrassannaaneeeseseeanaens 289
[SENSe:]PULSe:POWEr:MIN:SDEVIGtON?.....cciieeeeeeeieeeeeeeeeeeeeveavarene e se e e e e e e eeaeaeeeeneneees 289
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SENSe:TRACe:MEASurement:POWer:PULSe:CRESt:SDEViation?...........cceeeveeeveveeeeveennnns 299
SENSe:TRACe:MEASuUrement:POWEr:PULSEION?.......ccvuiieeeeeiiiiieeeeeeeeriie e e eeeeetie e e e eeenan 299
SENSe:TRACe:MEASurement:POWer:PULSe:ON[:AVERAQJE]?....ccuuueeiirierriniieeeeeeenieienaenns 299
SENSe:TRACe:MEASurement:POWer:PULSe:ON:MAXIMUM?.........cuuieiimuiiiiiieeeiiieeeeenens 299
SENSe:TRACe:MEASurement:POWer:PULSe:ON:MINIiMUM?........eerimieiiiiieeiieeeeeeeeeeenn. 299
SENSe:TRACe:MEASurement:POWer:PULSe:ON:SDEVIation?..........ceeeveeeeeeneeeeeeeeeennnnns 299
SENSe:TRACe:MEASurement:POWer:PULSE:POINI?......cceieieieiieieeeeeeeeeieeeeeeeeevevesennananane 299
SENSe:TRACe:MEASurement:POWer:PULSe:POINt:AVERAGE]?....uvveveeieeeeeeiieiirrveeeeeen 299
SENSe:TRACe:MEASurement:POWer:PULSe:POINtMAXIMUM?.......ccvueeeeeeieiiieieeeeeevenenn. 299
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SENSe:TRACe:MEASurement:POWer:PULSe:POINEMINIMUM?.....ccevvvveveriiiiiiiieeeeeeeennnn. 299
SENSe:TRACe:MEASurement:POWer:PULSe:POINt:SDEVIation?.........ueceeeeeeeerereeeeneennnn. 299
SENSe:TRACe:MEASuUrement:POWer:PULSE:PPPOWEI?.........ccuvueieeiieiiiieeeeeeeeeieieeeeeennns 299
SENSe:TRACe:MEASurement:POWer:PULSe:PPPower[:AVERAGE]?.......ccvvveeiiieriniiinennnnns 300
SENSe:TRACe:MEASurement:POWer:PULSe:PPPower:MAXimum?........c.cccoeuueeeivuieeennnnnns 300
SENSe:TRACe:MEASurement:POWer:PULSe:PPPower:MINIimum?.............ccooueeeiiineeennnn... 300
SENSe:TRACe:MEASurement:POWer:PULSe:PPPower:SDEViation?...........ccceeeveveeeeeennnn.. 300
SENSe:TRACe:MEASurement:POWer:PULSE:RIPPIE?.......cciiiieieieieieeeeeeeieeeeeeeeevevesreranaens 300
SENSe:TRACe:MEASurement:POWer:PULSe:RIPPIe[:AVERAQE]?.........cceecurrirereeeeeaeeeenn, 300
SENSe:TRACe:MEASurement:POWer:PULSe:RIPPIe:MAXIMUM?......cc.eeeeeereerieieeeeeevnnnnn. 300
SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle:MINIimumM?..........ccceeevieeiinceeiiieeeenn. 300
SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle:SDEViation?..........c.coeeeeuiiiiiinceannn... 300
SENSe:TRACe:MEASuUrement:POWEr:PULSE:TOP?........ceeeeeeeeeeeeeeeeeeeee e 300
SENSe:TRACe:MEASurement:POWer:PULSe: TOP[:AVERAQGE]?.....ccvvrererermreiiiiieeieeeeennn. 300
SENSe:TRACe:MEASurement:POWer:PULSe: TOP:MAXIMUM?..........cevvveeeeeeererrrnnrnrnnnnnnns 300
SENSe:TRACe:MEASurement:POWer:PULSe:TOP:MINIiMUM?.........ceeeeeiiiiiiieeeeeeeeiiieeeeees 300
SENSe:TRACe:MEASurement:POWer:PULSe: TOP:SDEViation?..........ccceeevviieeeiiiieiinnnne. 300
SENSe:TRACe:MEASuUrement:POWErRANGE?. .......coiiuieeiie et 300
SENSe:TRACe:MEASurement:POWer:RANGE[:AVERAQGE]?......cceiiimimiieiniiiaaaaaa e e e e e 301
SENSe:TRACe:MEASurement:POWer:RANGE:MAXIMUM?.......eeeieiieiieeeeerieee e eeeeeeeean 301
SENSe:TRACe:MEASurement:POWer:RANGe:MINIMUM?......ccceeereeeeeeeieiiieeeeeeeeeeeevevaanees 301
SENSe:TRACe:MEASurement:POWer:RANGe:SDEVIation?..........coeeeeeeeeeeeeeeeeeeeeevevevnnnnnns 301
SENSe:TRACe:MEASurement:TRANSsition:POSitive:OVERShOOt?..........ccveieeeeieirieieeeeennne. 301
SENSe:TRACe:MEASurement: TRANsition:POSitive:OVERshoot[:AVERage]?........cccceeeeeens 301
SENSe:TRACe:MEASurement: TRANSsition:POSitive:OVERshoot:MAXimum?...................... 301
SENSe:TRACe:MEASurement: TRANSsition:POSitive:OVERshoot:MINimum?....................... 301
SENSe:TRACe:MEASurement:TRANSsition:POSitive:OVERshoot:SDEViation?.................... 301

[SENSe:]PULSe:POWer:ADRoop:DB? <QueryRange>
Returns the amplitude droop in dB for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Droop" on page 21

[SENSe:]PULSe:POWer:ADRoop:DB:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop:DB:MAXimum? <QueryRange>
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[SENSe:]PULSe:POWer:ADRoop:DB:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop:DB:SDEViation? <QueryRange>

Returns the statistical value for the amplitude droop in dB over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:ADRoop[:PERCent]? <QueryRange>
Returns the amplitude droop in percent for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Droop" on page 21

[SENSe:]PULSe:POWer:ADRoop[:PERCent]:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:SDEViation? <QueryRange>

Returns the statistical value for the amplitude droop in percent over the specified pul-
ses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:AMPLitude? <QueryRange>

Returns the pulse amplitude for the specified pulse(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Pulse Amplitude" on page 19

[SENSe:]PULSe:POWer:AMPLitude:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:SDEViation? <QueryRange>

Returns the statistical value for the pule amplitude over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:AVG? <QueryRange>

Returns the average transmission power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Average Tx Power" on page 20

[SENSe:]PULSe:POWer:AVG:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:AVG:MAXimum? <QueryRange>
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[SENSe:]PULSe:POWer:AVG:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:AVG:SDEViation? <QueryRange>

Returns the statistical value for the average transmission power over the specified pul-
ses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:BASE? <QueryRange>
Returns the base power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Base Power" on page 19

[SENSe:]PULSe:POWer:BASE:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:BASE:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:BASE:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:BASE:SDEViation? <QueryRange>

Returns the statistical value for the base power over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:MAX? <QueryRange>

Returns the maximum transmission power for the specified pulse(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Peak Power" on page 20

[SENSe:]PULSe:POWer:MAX:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:MAX:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:MAX:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:MAX:SDEViation? <QueryRange>

Returns the statistical value for the maximum transmission power over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:MIN? <QueryRange>

Returns the minimum transmission power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Minimum Power" on page 20

[SENSe:]PULSe:POWer:MIN:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:MIN:MAXimum? <QueryRange>
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[SENSe:]PULSe:POWer:MIN:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:MIN:SDEViation? <QueryRange>

Returns the statistical value for the minimum transmission power over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:ON? <QueryRange>

Returns the average ON power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Average ON Power" on page 20

[SENSe:]PULSe:POWer:ON:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:ON:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:ON:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:ON:SDEViation? <QueryRange>

Returns the statistical value for the average ON power over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:OVERshoot:DB? <QueryRange>

Returns the overshoot in dB for the specified pulse(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Overshoot" on page 21

[SENSe:]PULSe:POWer:OVERshoot:DB:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:SDEViation? <QueryRange>

Returns the statistical value for the overshoot in dB over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:OVERshoot[:PERCent]? <QueryRange>
Returns the overshoot in percent for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Overshoot" on page 21

[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MAXimum? <QueryRange>
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[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:SDEViation? <QueryRange>

Returns the statistical value for the overshoot in percent over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:PAVG? <QueryRange>

Returns the Peak-to-Average Tx Power Ratio for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Peak-to-Average Tx Power Ratio" on page 20

[SENSe:]PULSe:POWer:PAVG:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:PAVG:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:PAVG:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:PAVG:SDEViation? <QueryRange>

Returns the statistical value for the Peak-to-Average Tx Power Ratio over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:PMIN? <QueryRange>

Returns the Peak-to-Min Power Ratio for the specified pulse(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Peak-to-Min Power Ratio" on page 20

[SENSe:]PULSe:POWer:PMIN:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:PMIN:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:PMIN:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:PMIN:SDEViation? <QueryRange>

Returns the statistical value for the Peak-to-Min Power Ratio over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:POINt? <QueryRange>

Returns the power in the measurement point for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Power" on page 21

[SENSe:]PULSe:POWer:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:POINt:MAXimum? <QueryRange>
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[SENSe:]PULSe:POWer:POINt:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:POINt:SDEViation? <QueryRange>

Returns the statistical value for the power in the measurement point over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:PON? <QueryRange>

Returns the Peak-to-Avg ON Power Ratio for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Peak-to-Avg ON Power Ratio" on page 20

[SENSe:]PULSe:POWer:PON:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:PON:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:PON:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:PON:SDEViation? <QueryRange>

Returns the statistical value for the Peak-to-Avg ON Power Ratio over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only
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[SENSe:]PULSe:POWer:PPRatio? <QueryRange>

Returns the Pulse-to-Pulse Power Difference for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Pulse-to-Pulse Power Difference" on page 22

[SENSe:]PULSe:POWer:PPRatio:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:SDEViation? <QueryRange>

Returns the statistical value for the Pulse-to-Pulse Power Difference over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:RIPPle:DB? <QueryRange>
Returns the ripple in dB for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Ripple" on page 21
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[SENSe:]PULSe:POWer:RIPPle:DB:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:SDEViation? <QueryRange>

Returns the statistical value for the ripple in dB over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:RIPPle[:PERCent]? <QueryRange>
Returns the ripple in percent for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Ripple" on page 21

[SENSe:]PULSe:POWer:RIPPle[:PERCent]:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:SDEViation? <QueryRange>

Returns the statistical value for the ripple in percent over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
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[SENSe:]PULSe:POWer:TOP? <QueryRange>
Returns the Top power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Top Power" on page 19

[SENSe:]PULSe:POWer:TOP:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:TOP:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:TOP:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:TOP:SDEViation? <QueryRange>

Returns the statistical value for the Top power over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:AVG?
Query the pulse average (Tx) power values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:AVG[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:AVG:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:AVG:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:AVG:SDEViation? <arg0>

Query the pulse average (Tx) power values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only
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SENSe:TRACe:MEASurement:POWer:CRESt?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:CRESt[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:CRESt:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:CRESt:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:CRESt:SDEViation? <arg0>

Query the pulse peak-to-average Tx power ratio values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:MAX?
Query the pulse peak power values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:MAX[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:MAX:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:MAX:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:MAX:SDEViation? <arg0>

Query the pulse peak power values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:MIN?
Query the pulse minimum power values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:MIN[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:MIN:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:MIN:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:MIN:SDEViation? <arg0>

Query the pulse minimum power values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only
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SENSe:TRACe:MEASurement:POWer:PULSe:ADRoop?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:ADRoop[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:ADRoop:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:ADRoop:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:ADRoop:SDEViation? <arg0>

Query the pulse amplitude droop values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:AMPLitude?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:AMPLitude[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:AMPLitude:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:AMPLitude:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:AMPLitude:SDEViation? <arg0>

Query the pulse amplitude values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:BASE?
Query the pulse base power values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:BASE[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:BASE:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:BASE:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:BASE:SDEViation? <arg0>

Query the pulse base power values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only
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SENSe:TRACe:MEASurement:POWer:PULSe:CRESt?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:CRESt[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:CRESt:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:CRESt:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:CRESt:SDEViation? <arg0>

Query the pulse peak-to-average ON power ratio values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:ON?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:ON[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:ON:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:ON:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:ON:SDEViation? <arg0>

Query the pulse average ON power values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:POINt?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:POINt[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:POINt:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:POINt:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:POINt:SDEViation? <arg0>

Query the pulse power (at "measurement point") values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:PPPower?
Usage: Query only
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SENSe:TRACe:MEASurement:POWer:PULSe:PPPower[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:PPPower:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:PPPower:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:PPPower:SDEViation? <arg0>

Query the pulse-pulse power (at "measurement point") difference values from the cur-
rent capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle:SDEViation? <arg0>

Query the pulse top ripple power ratio values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:TOP?
Query the pulse top power values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:TOP[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:TOP:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:TOP:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:TOP:SDEViation? <arg0>

Query the pulse top power values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:RANGe?
Usage: Query only
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SENSe:TRACe:MEASurement:POWer:RANGe[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:RANGe:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:RANGe:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:RANGe:SDEViation? <arg0>

Query the pulse peak-to-min power ratio values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot?
Query the pulse rising overshoot power ratio values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot[:AVERage]?
<arg0>

SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot:MAXimum?
<arg0>

SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot:MINimum?
<arg0>

SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot:SDEViation?
<arg0>

Query the pulse rising overshoot power ratio values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

9.18.5 Retrieving Timing Parameters

The following commands return the calculated pulse parameters.

For details on the individual parameters see chapter 3.1.1, "Timing Parameters",
on page 16.

The [SENS:]TRAC:MEAS:PULS... commands are maintained for compatibility rea-
sons only. For new remote control programs, use the corresponding
[SENS:]PULS:TIM... commands instead.

[SENSe:IPULSE:TIMING:DCY CIE ...ttt ettt ettt e e e e e e e e e e e e e e e 303
[SENSE:JPULSE:TIMING:DCYCIEAVERAGE?. ... cereereereereeeeeeseeseesseseeeesessessesesssesseseseseseenes 304
[SENSe:]PULSe:TIMINg:DCYCIe:MAXIMUM?...c.niieiie et ee et e e e e e e e en e 304
[SENSe:]PULSe:TIMING:DCY CIe:MINIMUM?...uuveieiiieeeeeeiieeerieeeeeereseeeesessesnsnnreseeeeeasaeessnnas 304
[SENSe:]PULSe:TIMINg:DCY Cle:SDEVIAtioN?.....uueeeieieeeeieiecciiiieieeeee e e e e e e sessinveraeeeeeaaee s 304
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[SENSE:]PULSE:TIMING:DRATIO?.....cieiieeeeeerettutitateeaaaieseseeeeeasaeaaeseseeereeeesssrsrsnrarnn—nannnn 304
[SENSe:]PULSe:TIMING:DRATIO:AVERAGE?......cceeeeeeeeeeeeeeeeeevetettrteseesese e e e e e e eeaaaeeeeeeeeees 304
[SENSe:]PULSe:TIMINg:DRATIO:MAXIMUM?....cceiiieieieeeieiieininnnnaassseseseeeaaaaeasaesersesessnsnnns 304
[SENSe:]PULSe:TIMINg:DRATIO:MINIMUM?.ceetetieeieeieeiiieeeeeeesaeeeeseeerseeeeeeenseseeseensanees 304
[SENSe:]PULSe:TIMINg:DRATIO:SDEVIAtiON?....cceieieeeeeieieieeeiiiieeaeae e e e e e e e e e e aeeeeeeeeeeeeees 304
[SENSE:IPULSE:TIMING:FALL?. .. ettt et e e e et e e e e e e e e e e e eeas 305
[SENSE:JPULSE: TIMING:FALL:AVERAGE?. ... eeeeereseeeeseeeseeeeeeseeeseseesesseseseseeneseeneseneens 305
[SENSe:]PULSe:TIMING:FALL:MAXIMUM?.....cceerrierireiintniaeaaeieseseeeeeaeeesesesreeeesssssssrassnnnnnns 305
[SENSe:]PULSE:TIMING:FALLIMINIMUM?.....uuuiiiiiiiieeeeeeeeeeieecinirseeeeeeeeesssssssnnssssssseseeasseens 305
[SENSe:]PULSe:TIMING:FALL:SDEVItiON?....ccceeeeiiieiiiiiiiiiiiiieeieseeeeeeeeeaeeeeeeeeeeeeesesennnnnnes 305
[SENSE:IPULSE:TIMING:OF 2. . ettt et e e e et e e e e e e e eanas 305
[SENSE:JPULSE: TIMING:OFF:AVERAGE?. ....veeeseeeeseeeeseeeeseeeseeeseseseeseseeseeseseeneseeseseenesean 306
[SENSe:]PULSe:TIMING:OFF:MAXIMUM?....uiiieieiie e et e et e e e e e e e e e e e ees 306
[SENSe:]PULSe:TIMING:OFF:MINIMUM?....ccciiiiieieiiiiiiitcieieeeieseeeeeeeeeeeeeeeeeeeeesesesssranannnnnns 306
[SENSe:]PULSe:TIMING:OFF:SDEVIAtiON?.....cevevireriiririiiiiiieieieieeeeeeeeeeeeeesereeeeeeesesssssrenane 306
[SENSE:IPULSETIMING:PRE 2. .. uttutiieieeeeieeeeeeee e e et e e e eeeeeeeeeeseseeanareasseseaeaeaaaaaaeassessneneens 306
[SENSe:]PULSE:TIMING:PRF:AVERAGE?....ccittttitiuuunnaaiaae e e e e e e e e e eaeaeeeeeeeeeeeeeeeeesnan s 306
[SENSe:]PULSE: TIMING:PRF:MAXIMUM?...uuiiiieeieieeeeeseeiieeeeeeeeenae s e e e eeaaaaeseeeseasanaeseeeesnnn 306
[SENSe:]PULSe:TIMING:PRE:MINIMUM?. . .eeeeeee ettt ettt e e e 306
[SENSe:]PULSe:TIMING:PRF:SDEVIAtioN?....ccuieeieiee ettt e e e e 306
[SENSE:IPULSE: TIMING:PRIZ: e eeeeeeseeeeeeeeeeeseseeeeeeeeseseeseseseeseseseseeseseseeseseseseesesesesens 307
[SENSe:]PULSE:TIMING:PREAVERAGE?.......cceeeieeeeeeeeeeetettetitteeeeeieseeeeeeeaeaeseseeeeeeeeessesenes 307
[SENSe:]PULSe:TIMING:PREMAXIMUM?....cceeeieieiiieieninnieiaaaseseseeeaasasesereeeeesseessssnsnnnnnnnnns 307
[SENSe:]PULSE:TIMING:PREMINIMUM?....iiiiiiiieieeeeeeieee e e e eeeise e e e e e e e ee e e e e ensaa s 307
[SENSe:]PULSe:TIMING:PRI:SDEVIAtION?....ceiiieeeeeeeeeeeeeeeeieiee e e e e e e e e e e e e e e eeeeeeeees 307
[SENSe:]PULSE:TIMING:PWIDLEN?.....eeeeee ettt e e e e 307
[SENSE:JPULSE: TIMING:PWIDh:AVERAGE?. ...t eeeeeeeeeeeeseresees s eeneseeneseeseeeeens 308
[SENSe:]PULSe:TIMING:PWIDth:MAXIMUM?....uvuriruiiiieieieieeeeeeeeeeeeeeeereeeeeeesessssrrsresnnnnnnnnn 308
[SENSe:]PULSe:TIMINg:PWIDth:MINIMUM?......cccceiiiieiieeeee e e e e s cccinierereee e e e e e e e e s sennnreeeeees 308
[SENSe:]PULSe:TIMIng:PWIDth:SDEVIation?......ccuvuuruuuriiieiiieieieeeeeeeeeeeeeeeeeeeeeeeeesesssennnnnes 308
[SENSE:IPULSE:TIMING:RISE?. ...ttt et e e et e e e e e e e e 308
[SENSE:JPULSE: TIMING:RISEAVERAGE?. .....eeeeereeeereeeeseseeseseseseesessesesseseeseseeseseeseseenenes 308
[SENSe:]PULSe:TIMING:RISE:MAXIMUM?. . iiieeieeie ettt e e e e e e e e e eeas 308
[SENSe:]PULSe:TIMING:RISE:MINIMUM?...ccevtiririiiiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeesesssrasannnnnns 308
[SENSe:]PULSEe:TIMING:RISE:SDEVIAtON?. . .uuuueeeeieieieieeeeeeeeeeeeeeeeeeeeeeeersrsressnnneaeneees 308
[SENSeE:|PULSE:TIMING:SETTING?.cceieieieeeeeeeieiieinieteeeeseseeeeeesasaaaaasesereseesreessesnnnnnnnnnannnns 309
[SENSe:]PULSe:TIMING:SETTING:AVERAGE?.....cciiieiiieeeieeeeeeeeeeeeee e 309
[SENSe:]PULSe:TIMINg:SETTING:MAXIMUM?....ciiiiieiiieieieiieieiee e e e e e e e e e e e e e eeeeeeeeeeeees 309
[SENSe:]PULSe: TIMING:SETTHNG:MINIMUM?. ... esee e eseseseeeeseeseseeees 309
[SENSe:]PULSe:TIMINg:SETTIING:SDEVIatioN?....ceuieeieiieeeee et 309
[SENSE:IPULSE:TIMING: TSTAMP?.cuuutitttuutiiiaiaieieieeeeeeeaeeeeeeeeeeeeeererstsrarnr———eaaaaaaaaees 309
[SENSe:]PULSe:TIMING: TSTamMP:AVERAQGE?......cevvveereririiiiiiiiiaeieieseeeeeeeeeseeeeeeeeeeesssssrananes 310
[SENSe:]PULSe:TIMINg: TSTamp:MAXIMUM?Z...cuvuriiirurunaieieieieseeeaeaaeerereeeeeeeessesnnnnnnnnnnnnnn 310
[SENSe:]PULSe:TIMINg:TSTamp:MINIMUM?.c.uuuiiiieeiiiie e e eeeeeiise e e e eeeaie e e e s eeiaae e e e e eenr s 310
[SENSe:]PULSe:TIMIng: TSTamp:SDEVIatioN?.......ciiiiiiiiiiiiiiieeeaeeae e e e e e e e e e e eeeeeeeeeees 310
SENSe:TRACe:MEASUrement:PULSE:DCYCIE?..c.uuuiiieeiieiii e e eeeetee e e e e eetee e e e e e e e e eeeenan 310
SENSe:TRACe:MEASurement:PULSe:DCYCIe[:AVERAGE]?.....ceeeeeeeeeeeeeeeeeeceeeeeeeeieeees 310
SENSe:TRACe:MEASurement:PULSE:DCY CIe:MAXIMUM?.....uuuriiieeieeeeeeeisscnrrnreneeeeeaaaeenns 310
SENSe:TRACe:MEASurement:PULSe:DCYCIe:MINIMUM?......uuuiierieeeeeeeeeicicinirrneeeeeeaeaeens 310
SENSe:TRACe:MEASurement:PULSe:DCYCle:SDEVIation?........uuuuueccieieieeeeeeeeeeeseeeeeeeeens 310
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SENSe:TRACe:MEASurement:PULSE:DURALION?......cceieieiieeeieeeeeeeieeeeeeeeeeevevevvevnenns 310
SENSe:TRACe:MEASurement:PULSe:DURation[:AVERAJE]?....cceeeieiereeeeeeeeeeeeeeeeeeeeeeennnnns 310
SENSe:TRACe:MEASurement:PULSe:DURation:MAXIMUM?......cccevvrrreieeeeeiriiieeeeeeeerennnn. 310
SENSe:TRACe:MEASurement:PULSe:DURation:MINIimum?........ccccoeiviieeeiiiieeiiieeeeeeeeeeen. 310
SENSe:TRACe:MEASurement:PULSe:DURation:SDEViation?...........cccooeueiiiiiieeeiiieeinnneee. 310
SENSe:TRACe:MEASurement:PULSE:DUTRALIO?.....ccceuneeeieee et 311
SENSe:TRACe:MEASurement:PULSe:DUTRatiO:AVERAGE]?...cevvvermreennaiaaaaeaeeeeeeeaaaeaenn 311
SENSe:TRACe:MEASurement:PULSe:DUTRatio:MAXIMUM?.........coevvereeeerererrrrnrnnennnnnns 311
SENSe:TRACe:MEASurement:PULSe:DUTRatio:MINIMUM?.......cceeeereeeeeeeieieieeeeeeevevevennnnn, 311
SENSe:TRACe:MEASurement:PULSe:DUTRAatio:SDEVIation?........ccceeeeeevuveeeeeeieeineeeeeenenn. 311
SENSe:TRACe:MEASuUrement:PULSE:PERIOA?......c.ccuu ittt 311
SENSe:TRACe:MEASurement:PULSe:PERIOA[:AVERAQJE]?....uuuuuunuiaaaaaaaeeeeeeeeaeaeeeeeeeeeeees 311
SENSe:TRACe:MEASurement:PULSe:PERIOA:MAXIMUM?.......ccevueiiiieeeieeeeeeeeeeeeeennnens 311
SENSe:TRACe:MEASurement:PULSe:PERIOA:MINIMUM?.........cceeeiiiiiiiiieererereiniiiann 311
SENSe:TRACe:MEASurement:PULSe:PERIOA:SDEVIatioN?.......cccevvvvvrmvermririiiieeeeeeseeeeenns 311
SENSe:TRACEe:MEASUrement:PULSE:IRATE?......covueiie et e ettt e e eeete e e e e e e eenne e e eens 311
SENSe:TRACe:MEASurement:PULSe:RATE[:AVERAQE]?..c.uuiiiiiiieiiieieeieeviiiie e eeeeenie e eaeens 311
SENSe:TRACe:MEASurement:PULSe:RATE:MAXIMUM?.....c..iiiiiiieiiiiieeieeeeeeeeeeeee e 311
SENSe:TRACe:MEASurement:PULSe:RATE:MINIMUM?.....ccovuniiiiiieeiiee e 311
SENSe:TRACe:MEASurement:PULSe:RATE:SDEVIation?........coceveeeeeieeeeeeeeeeeeeeeeeeeeennn. 311
SENSe:TRACe:MEASurement:PULSE:SEPAration?.........ccoeeeeeeeeeeeeieieeeeeeeeeeeveivveee e 312
SENSe:TRACe:MEASurement:PULSe:SEParation[:AVERAGE]?..........coevvereeverrrrrrnrnrnnnnnns 312
SENSe:TRACe:MEASurement:PULSe:SEParation:MAXIMUM?.........ccvveeiereieireiieeeeeeeerannnnn. 312
SENSe:TRACe:MEASurement:PULSe:SEParation:MINIimumM?.........cccoueeiiiiiieiiiiieeiiieeeeennn. 312
SENSe:TRACe:MEASurement:PULSe:SEParation:SDEViation?..........ccoevueiiiiiiieeiiieeeennen, 312
SENSe:TRACEe:MEASUrement:PULSE:TIME?. ..ot 312
SENSe:TRACe:MEASurement:PULSE: TIME[:AVERAJE]?.. . cceeieeeeeeeeeeeeeaeeeeeeeeeeeeeeeeeeeeeeneee 312
SENSe:TRACe:MEASurement:PULSE: TIME:MAXIMUM?....uuuuuiiieeieieieeeeeeeeeeeeeeeeeeeeesessnnanes 312
SENSe:TRACe:MEASurement:PULSE: TIME:MINIMUM?.....cccevvrrrirrirmiiiieieieeeeeeeeeeeseeeeeeens 312
SENSe:TRACe:MEASurement:PULSe: TIME:SDEVIation?.........ceeeeeeeeereeieeeieeiiiieeeeeeeevannnnn. 312
SENSe:TRACe:MEASurement: TRANSsition:NEGative:DURation?...........ccccceeevueeeeinneeennnnnnen. 312
SENSe:TRACe:MEASurement: TRANSsition:POSitive:DURation?............c.ccoeeevuieeieiieeeinn. 312
SENSe:TRACe:MEASurement: TRANSition:POSitive:SETTING?....uccceeeieieeeeeeeeeeeeeeeeeeeeeeeees 312
SENSe:TRACe:MEASurement:TRANSsition:POSitive:SETTIing[:AVERage]?............ccceeveeees 313
SENSe:TRACe:MEASurement:TRANSsition:POSitive:SETTIING:MAXIMUM?......uuvreieeeeeeennnnn. 313
SENSe: TRACe:MEASurement: TRANSsition:POSitive:SETTIing:MINimum?...........ceevvvvvvvnnne. 313
SENSe: TRACe:MEASurement: TRANSsition:POSitive:SETTIing:SDEViation?.............eueeennnn. 313

[SENSe:]PULSe:TIMing:DCYCle? <QueryRange>
Returns the duty cycle (in %) for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
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Usage: Query only
Manual operation: See "Duty Cycle (%)" on page 18

[SENSe:]PULSe:TIMing:DCYCle:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:DCYCle:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:DCYCle:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:DCYCle:SDEViation? <QueryRange>

Returns the statistical value for the duty cycle (in %) over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:TIMing:DRATio? <QueryRange>
Returns the duty ratio for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Duty Ratio" on page 18

[SENSe:]PULSe:TIMing:DRATio:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:DRATio:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:DRATio:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:DRATio:SDEViation? <QueryRange>

Returns the statistical value for the duty ratio over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
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Usage: Query only

[SENSe:]PULSe:TIMing:FALL? <QueryRange>
Returns the fall time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Fall Time" on page 17

[SENSe:]PULSe:TIMing:FALL:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:SDEViation? <QueryRange>

Returns the statistical value for the fall time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:TIMing:OFF? <QueryRange>
Returns the Off time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Off Time" on page 18
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[SENSe:]PULSe:TIMing:OFF:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:OFF:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:OFF:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:OFF:SDEViation? <QueryRange>

Returns the statistical value for the Off time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:TIMing:PRF? <QueryRange>

Returns the Pulse Repetition Frequency (Hz) for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Pulse Repetition Frequency (Hz)" on page 18

[SENSe:]PULSe:TIMing:PRF:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:PRF:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:PRF:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:PRF:SDEViation? <QueryRange>

Returns the statistical value for the Pulse Repetition Frequency (Hz) over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only
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[SENSe:]PULSe:TIMing:PRI? <QueryRange>

Returns the Pulse Repetition Interval for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Pulse Repetition Interval” on page 18

[SENSe:]PULSe:TIMing:PRI:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:SDEViation? <QueryRange>

Returns the statistical value for the Pulse Repetition Interval over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:TIMing:PWIDth? <QueryRange>
Returns the pulse width for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
Manual operation: See "Pulse Width (ON Time)" on page 17
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[SENSe:]PULSe:TIMing:PWIDth:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:PWIDth:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:PWIDth:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:PWIDth:SDEViation? <QueryRange>

Returns the pulse width for the phase deviation over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:TIMing:RISE? <QueryRange>
Returns the rise time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Rise Time" on page 17

[SENSe:]PULSe:TIMing:RISE:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:SDEViation? <QueryRange>

Returns the statistical value for the rise time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
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[SENSe:]PULSe:TIMing:SETTling? <QueryRange>
Returns the settling time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Settling Time" on page 17

[SENSe:]PULSe:TIMing:SETTling:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:SETTling:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:SETTling:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:SETTIling:SDEViation? <QueryRange>

Returns the statistical value for the settling time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:TIMing:TSTamp? <QueryRange>
Returns the timestamp for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Timestamp" on page 17
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[SENSe:]PULSe:TIMing:TSTamp:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:SDEViation? <QueryRange>

Returns the timestamp for the phase deviation over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:DCYCle?
Query the duty cycle values in percent from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:DCYCle[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:DCYCle:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:DCYCle:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:DCYCle:SDEViation? <arg0>

Query the duty cycle values in percent from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:DURation?
Query the pulse width values in seconds from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:DURation[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:DURation:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:DURation:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:DURation:SDEViation? <arg0>

Query the pulse width values in seconds from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only
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SENSe:TRACe:MEASurement:PULSe:DUTRatio?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:DUTRatio[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:DUTRatio:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:DUTRatio:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:DUTRatio:SDEViation? <arg0>

Query the duty ratio values (unitless) from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PERiod?
Query the pulse repetion interval values in seconds from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PERiod[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PERiod:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PERiod:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PERiod:SDEViation? <arg0>

Query the pulse repetion interval values in seconds from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:RATE?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:RATE[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:RATE:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:RATE:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:RATE:SDEViation? <arg0>

Query the pulse repetion rate (frequency) values in Hz from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only
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SENSe:TRACe:MEASurement:PULSe:SEParation?
Query the pulse seuaration (off time) values in seconds from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:SEParation[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:SEParation:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:SEParation:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:SEParation:SDEViation? <arg0>

Query the pulse seuaration (off time) values in seconds from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:TIME?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:TIME[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:TIME:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:TIME:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:TIME:SDEViation? <arg0>

Query the pulse timestamp values in seconds from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:TRANsition:NEGative:DURation?
Query the fall time values in seconds from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:TRANsition:POSitive:DURation?

Query the rise time values in seconds from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:TRANsition:POSitive:SETTling?
Usage: Query only
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SENSe:TRACe:MEASurement:TRANsition:POSitive:SETTIling[:AVERage]?
<arg0>

SENSe:TRACe:MEASurement:TRANsition:POSitive:SETTling:MAXimum? <arg0>

SENSe:TRACe:MEASurement:TRANsition:POSitive:SETTling:MINimum? <arg0>

SENSe:TRACe:MEASurement:TRANsition:POSitive:SETTling:SDEViation?
<arg0>

Query the settling time values in seconds from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

Retrieving Frequency Parameters

The following commands return the calculated pulse parameters.

For details on the individual parameters see chapter 3.1.3, "Frequency Parameters",
on page 22.

The [SENS:]TRAC:MEAS:PULS... commands are maintained for compatibility rea-
sons only. For new remote control programs, use the corresponding
[SENS:]PULS:FREQ... commands instead.

[SENSe:]PULSE:FREQUENCY:CRATE?...cutitiiiiiitiieieieieieeeeeeeeeeeeeeeeeeeeeeeeratab e aaeaees 314
[SENSe:]PULSe:FREQUENCY:CRATEAVERAGE?......ciceeeeeeeeieiiiinrinsassieseaeeeeeaaaaaaaaeseeeeeees 314
[SENSe:]PULSe:FREQUeNcY:CRATE:MAXIMUM?...ivuuuuiieeeeeiiiiereeeeeernaeseeeeenneseseeeesnnnseaes 314
[SENSe:]PULSe:FREQuUeNncy:CRATE:MINIMUM?......cccieiiiiieeeeeiirieitreeese e e e e e e e e aaaaaaeeeeeens 315
[SENSe:]PULSe:FREQuUency:CRATE:SDEVIAtiON?.....cccvviiiiiiiiiiiciceieieeeeeeeeeeeeeeeeeeeeeeeeeeens 315
[SENSe:]PULSe:FREQUENCY:DEVIAtION?.......ccceeeeiiieeeeeeeeeeeeieteeee e e e e e e e e e e e e e e e e e eeeeeeeens 315
[SENSe:]PULSe:FREQuency:DEViation:AVERAGE?. ... uccaieieieeeeeeeeeeeeeeeeeeeeeeeeeeneee e 315
[SENSe:]PULSe:FREQuency:DEVIation:MAXIMUM?........uuuireiiereeeeieiieainreeneeereasaesssssnannsnns 315
[SENSe:]PULSe:FREQuency:DEViation:MINIMUM?........cuururuureeiiiiaieieseeeeeeeeeeeeeseeeeesenenees 315
[SENSe:]PULSe:FREQuency:DEViation:SDEVIation?.......ccuuueeiiiieiiiiinieeieeiiiie s eeeeenie e eeeens 315
[SENSe:]PULSe:FREQUENCY:PERROI?......cciiiiiiiiieieitittteeeeiese s e s e e e e e eeaeaaeeeeeeeeeeeeeeesesennnnas 315
[SENSe:]PULSe:FREQuUeNcy:PERROEAVERAJE?........cccceeeeeeeeeeeeeetetiteee e e e e e e 316
[SENSe:]PULSe:FREQuency:PERROIMAXIMUM?...ccieieieiiiiiiieiiiieieeeeae e e e e e e e e e aeaeeaeeeees 316
[SENSe:]PULSe:FREQuUency:PERROEMINIMUM?....cciiieiiiiieieieceeeeeeeeeeeeeerer e 316
[SENSe:]PULSe:FREQuency:PERRORSDEVIAtiON?.......cccevieeeeeeeeeeeeeiniesne e e e e e e e e e 316
[SENSe:]PULSE:FREQUENCY:POIN?. .. iiiiiiiiiieeeieeieiees e e ettt e e e e e e s s eeeaaes e e e s eerneneeaees 316
[SENSe:]PULSe:FREQUENCY:POINEAVERAGE?. .. .iiieieieee ettt 316
[SENSe:]PULSe:FREQuUeNcY:POINEMAXIMUM?....ceiiiei it 316
[SENSe:]PULSe:FREQUeNCY:POINEMINIMUM ...t e e e e e e e e e e e e e e eeee e 317
[SENSe:]PULSe:FREQuUeNcy:POINESDEVIAtioN?....ccie e e e e eeeeeeeeeeeeeeeeeeeeeeeeee e 317
[SENSe:]PULSe:FREQUENCY:PPFREGUENCY?..ccccviriiiriiiiritiieieieieeeeeeeaeeeeeeeeeeeeeeeeeesessssananes 317
[SENSe:]PULSe:FREQuency:PPFRequency:AVERAQE?.........ccevvveeiermrneiiaiieaeeeeeeeeaaaaaens 317
[SENSe:]PULSe:FREQuency:PPFRequency:MAXIMUM?......cuuuiiierieiiiiiineeeeeeiieneeeeeeinnnnees 317
[SENSe:]PULSe:FREQuency:PPFRequency:MINIMUM?.........cccovviiiiieiireeiiiniicene e 317
[SENSe:]PULSe:FREQuency:PPFRequency:SDEVIation?........cccvviiieiiiniiiiiiciiiieeieeeeeeeeaeenn, 317
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[SENSe:]PULSe:FREQUENCY:IRERROI?.....ccciiiiieeeieeeeeeeeeeeeetet e s s e e e e e e e eeaeaeeeeeeeeeeeeees 317
[SENSe:]PULSe:FREQuUeNcy:RERROMAVERAQGE?......uuuivreueueaiiaieieeeeeeeeaaaaaaeeeeeeeeeeennnnnnes 318
[SENSe:]PULSe:FREQuUency:RERROFNMAXIMUM?....uiiiieeieiieeeeereeiineeeseeesinssesseesnasesaeeenns 318
[SENSe:]PULSe:FREQuency:RERRONIMINIMUM?....uuvuiiiiiiiiiiiieieieeeeeeeeeeereeeeeeeseeesesenennnnas 318
[SENSe:]PULSe:FREQuency:RERROINSDEVIAtoN?. ... ..ciieieieieeeeeaeeeeeeeeeceeeeeeeeieeiaes 318
SENSe:TRACe:MEASurement:PULSe:FRDEVIation?.......cccceeeeeeviieiieeeeiicie e eeeeenee e e e eeeennes 318
SENSe:TRACe:MEASurement:PULSe:FRDeviation[:AVERAgGE]?.......coeveeeeieeeeriiiiiniaaaannn 318
SENSe:TRACe:MEASurement:PULSe:FRDeviation:MAXIMUM?..........uveeeeeeereeeeesiiicnnrenennns 318
SENSe:TRACe:MEASurement:PULSe:FRDeviation:MINiMUM?.......cceereeeeeeeeiiccininnneeeeeeeenn. 318
SENSe: TRACe:MEASurement:PULSe:FRDeviation:SDEViation?.............cccevevevvvvvvnvnnnnnnnnn. 318
SENSe:TRACe:MEASuUrement:PULSE:FREQUENCY?......uiiaiaieieeeeeeeeee et 318
SENSe:TRACe:MEASurement:PULSe:FREQuUency[:AVERAQE]?....ccceieeeeeeeaiaeaaeeeeeeeeeeeeeans 319
SENSe:TRACe:MEASurement:PULSe:FREQuUency:MAXIMUM?.......uuuermmmuaaaaaaeeeeeeeeeeaaenn 319
SENSe:TRACe:MEASurement:PULSe:FREQuency:MINImUM?...........coeevveeevevivrnrnnnnnneennnns 319
SENSe:TRACe:MEASurement:PULSe:FREQuency:SDEVIation?...........uuveeeeicieiiineieeeeeeenn. 319
SENSe:TRACe:MEASUrement:PULSE:PFREGEITOIM ... ..cceeeeiiiieeeeeeeetieeeeeeeeniieeeeeseetaaeeeaees 319
SENSe:TRACe:MEASurement:PULSe:PFReqerror:AVERAGE]?......cccvvviieiieeiiiiei e, 319
SENSe:TRACe:MEASurement:PULSe:PFReqerror:MAXIMUM?.....civveeeeierieeeeeeeeiceeeeeeeennaens 319
SENSe:TRACe:MEASurement:PULSe:PFReqgerror:MINIimumM?.........oooeeeeeiiiiiiiiieieieieiiiineeee 319
SENSe:TRACe:MEASurement:PULSe:PFReqerror:SDEViation?..........ccveeeeemeeiievininnnnnnnn. 319
SENSe:TRACe:MEASuUrement:PULSE:PPFREQUENCY?......ccvvvereriiiiiiiiiieeeieieeeeeeeeeeeeeeeeeeees 319
SENSe:TRACe:MEASurement:PULSe:PPFRequency[:AVERAQE]?.....uueeeeieieieieeeeeeeeeeeeeees 319
SENSe:TRACe:MEASurement:PULSe:PPFRequency:MAXIMUM?..........ccevvveeeevvennnnnnnnnnnnnns 319
SENSe:TRACe:MEASurement:PULSe:PPFRequency:MINIimuM?..........oovriiriemiimmimineneanns 319
SENSe:TRACe:MEASurement:PULSe:PPFRequency:SDEViation?...........coceeeeveieieienenennnnns 319
SENSe:TRACe:MEASuUrement:PULSE:RMSFIreqermor?. .....ccouuueeeeeaeaeeeeeeeeeeeeceeeeeeeieeeas 319
SENSe:TRACe:MEASurement:PULSe:RMSFreqgerror[:AVERage]?........cceveveeeeeeeeeeeneninnnnnnas 320
SENSe:TRACe:MEASurement:PULSe:RMSFregerror:MAXIMUM?.....cceeeieieeeeeeeeeeeeeeeeeeeeenens 320
SENSe:TRACe:MEASurement:PULSe:RMSFreqerror:MINIMUM?..........uvvrevreriieiieeeieeeneennns 320
SENSe:TRACe:MEASurement:PULSe:RMSFreqerror:SDEViation?.........ccceeeeeeeeveeeeeeeeeennnn. 320

[SENSe:]PULSe:FREQuency:CRATe? <QueryRange>
Returns the chirp rate (per ys) for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Chirp Rate" on page 23

[SENSe:]PULSe:FREQuency:CRATe:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:MAXimum? <QueryRange>
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[SENSe:]PULSe:FREQuency:CRATe:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:SDEViation? <QueryRange>

Returns the statistical value for the chirp rate (per ps) over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:FREQuency:DEViation? <QueryRange>

Returns the frequency at the measurement point for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Frequency Deviation" on page 23

[SENSe:]PULSe:FREQuency:DEViation:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:SDEViation? <QueryRange>

Returns the statistical value for the chirp rate (per ps) over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:FREQuency:PERRor? <QueryRange>

Returns the peak frequency error for the specified pulse(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Frequency Error (Peak)" on page 22

[SENSe:]PULSe:FREQuency:PERRor:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:SDEViation? <QueryRange>

Returns the statistical value for the peak frequency error over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:FREQuency:POINt? <QueryRange>

Returns the frequency at the measurement point for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Frequency" on page 22

[SENSe:]PULSe:FREQuency:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:MAXimum? <QueryRange>
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[SENSe:]PULSe:FREQuency:POINt:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:SDEViation? <QueryRange>

Returns the statistical value for the phase deviation over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:FREQuency:PPFRequency? <QueryRange>
Returns the Pulse-Pulse Frequency Difference for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Pulse-Pulse Frequency Difference" on page 22

[SENSe:]PULSe:FREQuency:PPFRequency:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:PPFRequency:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:PPFRequency:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:PPFRequency:SDEViation? <QueryRange>

Returns the statistical value for the Pulse-Pulse Frequency Difference over the speci-
fied pulses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:FREQuency:RERRor? <QueryRange>
Returns the Frequency Error (RMS) for the specified pulse(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Frequency Error (RMS)" on page 22

[SENSe:]PULSe:FREQuency:RERRor:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:RERRor:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:RERRor:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:RERRor:SDEViation? <QueryRange>

Returns the statistical value for the Frequency Error (RMS) over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:FRDeviation?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:FRDeviation[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:FRDeviation:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:FRDeviation:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:FRDeviation:SDEViation? <arg0>

Query the frequency deviation (over "measurement range") values in Hz from the cur-
rent capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:FREQuency?
Usage: Query only
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SENSe:TRACe:MEASurement:PULSe:FREQuency[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:FREQuency:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:FREQuency:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:FREQuency:SDEViation? <arg0>

Query the pulse frequency (at "measurement point") values in Hz from the current cap-

ture.

Parameters:

<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PFRegerror?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PFReqerror[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PFRegerror:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PFRegerror:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PFReqerror:SDEViation? <arg0>

Query the peak frequency error (over "measurement range") values in Hz from the cur-
rent capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PPFRequency?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PPFRequency[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPFRequency:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPFRequency:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPFRequency:SDEViation? <arg0>

Query the pulse-pulse frequency (at "measurement point") difference values in Hz from
the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:RMSFreqgerror?
Usage: Query only
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SENSe:TRACe:MEASurement:PULSe:RMSFreqgerror[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:RMSFreqerror:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:RMSFregerror:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:RMSFreqgerror:SDEViation? <arg0>

Query the RMS frequency error (over "measurement range") values in Hz from the cur-
rent capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

9.18.7 Retrieving Phase Parameters

The following commands return the calculated pulse parameters.

For details on the individual parameters see chapter 3.1.4, "Phase Parameters",
on page 23.

The [SENS:]TRAC:MEAS:PULS:PHAS... commands are maintained for compatibility
reasons only. For new remote control programs, use the corresponding
[SENS:]PULS: PHAS... commands instead.

[SENSE:JPULSE:PHASEDEVIAtON?..ccuttieieeieeiieee e e ettt e e e eeetee e e e s e e e e e e e eannn s e e e eeerna s 321
[SENSe:]PULSe:PHASe:DEViation:AVERAGE?. ...ttt 321
[SENSe:]PULSe:PHASe:DEViation:MAXIMUM?......ouiiii ettt e e 321
[SENSe:]PULSe:PHASEe:DEViation:MINIMUM 2. ...cuiiiiieiieie e e e e e 321
[SENSe:]PULSe:PHASE:DEViation:SDEVIAtion?.......uuuuuuciieeieieieeeeeeeeeeeeeeeeeeeeesesssserannnnnnnns 321
[SENSE:IPULSE:PHASEIPERROI?....uuiiiiiiettteeeeeeieetie e e e e e e tttee e e e e eettaeeeeeseesaaaeeeessesnasaaaeees 322
[SENSe:]PULSe:PHASE:PERRONAVERAJE?. ...iiiieieeeeeeeeeeeee ettt e e e 322
[SENSe:]PULSe:PHASE:PERROIMAXIMUM?. e uuiieieeieeiie e e e eeetee e e e e eeaie s e e e eeeanneeaeeeeenae s 322
[SENSe:]PULSe:PHASE:PERROMINIMUM?. ...ttt e e e e 322
[SENSe:]PULSe:PHASE:PERROIISDEVIAtoON?....iiuiieeieieeeeeei ettt 322
[SENSE:IPULSE:PHASEIPOINT?. ..cuieeiitee ettt e e e e e e e e e e e e e e e aanees 322
[SENSe:]PULSE:PHASE:POINEAVERAGE?....uvutuieiiiiieieeeeieeeeeeeeeeeieeeeeeeeeeesssesrarasnnnnns 323
[SENSe:]PULSEe:PHASE:POINEMAXIMUM?....cciiiiiii et eeee et e e e e eeree e e e e eeeb e e e e e eeannanes 323
[SENSe:]PULSE:PHASE:POINEMINIMUM?...uiiieieiiieieee ettt e e e et e e e e eeaeae s e e e s eeia e e e e eeeees 323
[SENSe:]PULSe:PHASE:POINt:SDEVIAtioN?...cccvveeieieeeeeeiiieeeeeeieice s e e e e eeiee e e e e e ennee e e e e eeannas 323
[SENSE:IPULSE:PHASEIPPPHASE?. ...ttt ettt 323
[SENSe:]PULSe:PHASE:PPPHASE:AVERAGE?. .. ..ttt eae 323
[SENSe:]PULSe:PHASE:PPPHasSe:MAXIMUM?.....uuuiriieiiiieieieieeeeeeeeeeeeeeeeeeeeeeessssssnnnnnnnnnnns 323
[SENSe:]PULSe:PHASE:PPPHAaSE:MINIMUM?......ccceeveeereiiiiiriiiieeieieeeeeeeeeaeaeeeeeeeeeeeeeesnnns 324
[SENSe:]PULSe:PHASE:PPPHase:SDEVIAtioN?.......uuccieeeiiiiiieeeeeeeeiiieeeeeeevnieeeeesenrnneeeaes 324
[SENSE:]PULSE:PHASEIRERROI?....cetttiiiiieieiiiieeeeee ettt s e s e eetasas e e e s eetaseeaeeeean s e e s eensannes 324
[SENSe:]PULSe:PHASE:RERROINAVERAGE?.....ciiiiiiiiiiieieieieeeaaaae e e e e e e e e e e aaaaaeeeeeeeeeeeaeeees 324
[SENSe:]PULSe:PHASE:RERROMIMAXIMUM?. ...ttt e e eee 324
[SENSe:]PULSe:PHASE:RERROMIMINIMUM?...c.uiiiiieeie ettt ea e 324
[SENSe:]PULSe:PHASE:RERROMSDEVIAtON?...cuvvvviiiiiiiiieieieieeeeeeeeeeeeeeeeeeeeesesssresennnnnnne 324
SENSe:TRACe:MEASUrement:PULSE:PHASE?.......uuiiiiiiieieee e e e ccccirtrreree e e e e e e e e e esnnneaaee s 324
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SENSe:TRACe:MEASurement:PULSe:PHASE[:AVERAGE]?.....uuuuuuieeieieieeeeeeeeeeeeeeeeeeeeeeenens 325
SENSe:TRACe:MEASurement:PULSe:PHASE:MAXIMUM?........oevvverrrernririiiieeeeeeeeseeeeeeenns 325
SENSe:TRACe:MEASurement:PULSe:PHASE:MINIMUM?........covuviieeeiiiiiiieeeeeeeerieeeeeeeeennnn 325
SENSe:TRACe:MEASurement:PULSe:PHASe:SDEViation?.........cccceviiiiiiiiiiiiiiiieeeeieeeeene, 325
SENSe:TRACe:MEASurement:PULSe:PHDeVIiation?..........ccoovueemmiiieiieeeeeeeeeee e, 325
SENSe:TRACe:MEASurement:PULSe:PHDeviation[:AVERAGE]?.....c.coveemiriiiiieeeiieeeneee 325
SENSe:TRACe:MEASurement:PULSe:PHDeviation:MAXiMmUM?.......ccoeuiiiiiiiiiieeieeeeeceeeenns 325
SENSe:TRACe:MEASurement:PULSe:PHDeviation:MINImUM?..........ceevvvvermrernnnneiieieenenenns 325
SENSe:TRACe:MEASurement:PULSe:PHDeviation:SDEVIation?...........eeveeeeeeieeieiereeenennnn. 325
SENSe:TRACe:MEASUrement:PULSE:PPHEQEITOI?.....uuueieeeeeeteeeeeeeetieeeeeeeeevee e e eeeannens 325
SENSe:TRACe:MEASurement:PULSe:PPHeqerror;AVERAGE]?.....civeveeereieeeereeiiceieeeeennnnn 325
SENSe:TRACe:MEASurement:PULSe:PPHeqerror:MAXIMUM?......ccooaieireieiieaaeeeeeeeeceeeeeees 325
SENSe:TRACe:MEASurement:PULSe:PPHeqgerror:MINIMUM?.......cccoueirieeeeeeeeeeeeeeeeeeeeeeeees 325
SENSe:TRACe:MEASurement:PULSe:PPHeqgerror:SDEVIation?........c.ccoeeeeeeeeeeeeeeeeeeeeeeennnns 325
SENSe:TRACe:MEASUrement:PULSE:PPPHESE?......ccccieieiieieieeeeeeeeeeeeeeeeeeeeevevv s 325
SENSe:TRACe:MEASurement:PULSe:PPPHase[:AVERAJE]?....cccceieveeeeeeeeeeeeeeeeeeeeeeeeannnnns 326
SENSe:TRACe:MEASurement:PULSe:PPPHase:MAXIMUM?.......ccoiivieiiiiiieiiieeeeiieeeeenes 326
SENSe:TRACe:MEASurement:PULSe:PPPHase:MINIimumM?........ccccooivueeeiiiiieeiiie e 326
SENSe:TRACe:MEASurement:PULSe:PPPHase:SDEViation?...........cccoevueiiiiiieeiiiiieeeenneee, 326
SENSe:TRACe:MEASuUrement:PULSE:RMSPREITOr?.......ccuoeeieueeeeeeeeeeeeeeeee e eeaans 326
SENSe:TRACe:MEASurement:PULSe:RMSPherror[:AVERAJE]?.....cceeeeieieieeeeeeeeeeeeeeeeeeeens 326
SENSe:TRACe:MEASurement:PULSe:RMSPherror:-MAXIMUM?.......ueeeieieeeeeeeeeeeeeeeeeeeeeenns 326
SENSe:TRACe:MEASurement:PULSe:RMSPherror:-MINIMUM?......ccceeeeirreeeeeeriiiiieeeeeeeeenann. 326
SENSe:TRACe:MEASurement:PULSe:RMSPherror:SDEViation?.........ccceceueieiiieeeiiiieeeennnnns 326

[SENSe:]PULSe:PHASe:DEViation? <QueryRange>
Returns the phase deviation for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Phase Deviation" on page 24

[SENSe:]PULSe:PHASe:DEViation:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:SDEViation? <QueryRange>

Returns the statistical value for the phase deviation over the specified pulses.
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Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:PHASe:PERRor? <QueryRange>
Returns the peak phase error for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Phase Error (Peak)" on page 24

[SENSe:]PULSe:PHASe:PERRor:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:SDEViation? <QueryRange>

Returns the statistical value for the peak phase error over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:PHASe:POINt? <QueryRange>

Returns the phase at the measurement point for the specified pulse(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Phase" on page 23

[SENSe:]PULSe:PHASe:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:POINt:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:POINt:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:POINt:SDEViation? <QueryRange>

Returns the statistical value for the phase at the measurement point over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:PHASe:PPPHase? <QueryRange>

Returns the Pulse-Pulse Phase Difference for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Pulse-Pulse Phase Difference" on page 23

[SENSe:]PULSe:PHASe:PPPHase:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:MAXimum? <QueryRange>
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[SENSe:]PULSe:PHASe:PPPHase:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:SDEViation? <QueryRange>

Returns the statistical value for the Pulse-Pulse Phase Difference over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:PHASe:RERRor? <QueryRange>
Returns the phase error (RMS) for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Phase Error (RMS)" on page 23

[SENSe:]PULSe:PHASe:RERRor:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:SDEViation? <QueryRange>

Returns the statistical value for the phase error (RMS) over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PHASe?
Usage: Query only
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SENSe:TRACe:MEASurement:PULSe:PHASe[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PHASe:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PHASe:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PHASe:SDEViation? <arg0>

Query the pulse phase (at "measurement point") values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PHDeviation?

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PHDeviation[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PHDeviation:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PHDeviation:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PHDeviation:SDEViation? <arg0>

Query the phase deviation (over "measurement range") values from the current cap-

ture.

Parameters:

<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PPHeqerror?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PPHegerror[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPHeqgerror:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPHeqgerror:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPHegerror:SDEViation? <arg0>

Query the phase peak error (over "measurement range") values from the current cap-

ture.

Parameters:

<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PPPHase?
Usage: Query only
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SENSe:TRACe:MEASurement:PULSe:PPPHase[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPPHase:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPPHase:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPPHase:SDEViation? <arg0>

Query the pulse-pulse phase (at "measurement point") difference values from the cur-
rent capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:RMSPherror?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:RMSPherror[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:RMSPherror:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:RMSPherror:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:RMSPherror:SDEViation? <arg0>

Query the RMS phase error (over "measurement range") values from the current cap-
ture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

Exporting Trace Results to an ASCII File

Trace results can be exported to an ASCII file for further evaluation in other (external)
applications.

FORMEUDATALL et eeeeeeeeeeeeeeeee et eeseeseeeeeeseeeseseeeeseseeseseseseseesesesseseeeseseeseeesenseneeaesesenasaens 326
FORMat:DEXPOIr:DSEPAIatOr. ... .c.cccevuieeeeeeeetieeeeeeetteee e e e e et e e e e e e eeae s e e s eeetaaeeeeseenrannnns 327
FORMAAt DEXP O HEADET ... ..t ittt ettt et et e et e e ea e eaeneeeneseaernrsernranrns 327
FORMat:DEXPOI:TRACES. .....ueeiei ettt e et e et e e e e e e e e e eae e e eeeeeenanas 328

FORMat[:DATA] <Format>

This command selects the data format that is used for transmission of trace data from
the R&S FSW to the controlling computer.

Note that the command has no effect for data that you send to the R&S FSW. The
R&S FSW automatically recognizes the data it receives, regardless of the format.
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Parameters:

<Format> ASCii
ASCii format, separated by commas.
This format is almost always suitable, regardless of the actual
data format. However, the data is not as compact as other for-
mats may be.
REAL,32
32-bit IEEE 754 floating-point numbers in the "definite length
block format".
In the Spectrum application, the format setting REAL is used for
the binary transmission of trace data.
For 1/Q data, 8 bytes per sample are returned for this format set-
ting.
*RST: ASCII

Example: FORM REAL, 32

Usage: SCPI confirmed

FORMat:DEXPort:DSEParator <Separator>

This command selects the decimal separator for data exported in ASCII format.

Parameters:
<Separator> COMMa
Uses a comma as decimal separator, e.g. 4,05.
POINt
Uses a point as decimal separator, e.g. 4.05.
*RST: *RST has no effect on the decimal separator.
Default is POINt.
Example: FORM:DEXP:DSEP POIN

Sets the decimal point as separator.

Manual operation: See "Decimal Separator" on page 116

FORMat:DEXPort:HEADer <State>

If enabled, additional instrument and measurement settings are included in the header
of the export file for result data. If disabled, only the pure result data from the selected
traces and tables is exported.

Parameters:

<State> ON|OFF |0 |1
*RST: 1

Usage: SCPI confirmed

Manual operation: See "Include Instrument Measurement Settings" on page 131
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FORMat:DEXPort:TRACes <Selection>

This command selects the data to be included in a data export file (see MMEMory :
STORe<n>:TRACe on page 278).

Parameters:

<Selection> SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.
ALL
Selects all active traces and result tables (e.g. Result Summary,
marker peak list etc.) in the current application for export to an
ASCII file.
The <trace> parameter for the MMEMory : STORe<n>: TRACe
command is ignored.
*RST: SINGle

Usage: SCPI confirmed

Manual operation: See "Export all Traces and all Table Results" on page 131

Exporting Table Results to an ASCII File
Table results can be exported to an ASCII file for further evaluation in other (external)
applications.

Useful commands for exporting table results described elsewhere:
® [FORMat:DEXPort:DSEParator on page 327
e chapter 9.13.7, "Configuring the Statistics and Parameter Tables", on page 242

Remote commands exclusive to exporting table results

MMEMOIY:STORESNZ TABLE....cvtttttttitiieieieieteeeeeeeeeeeeeeeeeeeerrertaterar———— e aeeeeeasasseseereee 328

MMEMory:STORe<n>:TABLe <Columns>, <FileName>

This command exports result table data from the specified window to an ASCii file
(.DAT).

For details on the file format see chapter A.1, "Reference: ASCII File Export Format",
on page 343.

Secure User Mode

In secure user mode, settings that are to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.
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For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Parameters:
<Columns> Columns to be stored in file
SELected
Export only the selected (visible) table columns
ALL
Export all table columns (all possible measured parameters)
*RST: SEL
<FileName> String containing the path and name of the target file.
Example: MMEM: STOR1:TABL SEL, 'TEST.DAT'
Stores the selected columns from the result table in window 1 in
the file TEST . DAT.
Example: See chapter 9.20, "Programming Example: Pulse Measure-
ment", on page 337.
Usage: SCPI confirmed

Manual operation: See "Columns to Export" on page 116
See "Export Table to ASCII File" on page 116
See "Columns to Export" on page 133

Exporting I/Q Results to an ig-tar File

The 1/Q data results can be exported to an ig-tar file. For details see chapter 6.5,
"Export Functions", on page 132.

MMEMOry:STORE:IQ:COMMENL.......ceeiiiiiiieiitiiritaaae e e e e e e e e e e e eeeetereeeeeeeeeeerenennan s 329
MMEMOTY:STORE:IQ:STATE. ettt e e e e e e e e e e e e e e e e et eeeeaeeeabebn s a e e e e as 330

MMEMory:STORe:IQ:COMMent <Comment>

This command adds a comment to a file that contains 1/Q data.

Parameters:
<Comment> String containing the comment.
Example: MMEM:STOR:IQ:COMM 'Device test 1b'
Creates a description for the export file.
MMEM: STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iqg.tar'
Stores 1/Q data and the comment to the specified file.
Example: See chapter 9.20, "Programming Example: Pulse Measure-

ment", on page 337.

Manual operation: See "I/Q Export" on page 135
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MMEMory:STORe:IQ:STATe 1, <FileName>
This command writes the captured I/Q data to a file.

The file extension is *.iq.tar. By default, the contents of the file are in 32-bit floating
point format.

Secure User Mode

In secure user mode, settings that are to be stored on the instrument are stored to vol-
atile memory, which is restricted to 256 MB. Thus, a "Memory full" error may occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSW User Manual.

Parameters:
1
<FileName> String containing the path and name of the target file.
Example: MMEM:STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iq.tar'
Stores the captured 1/Q data to the specified file.
Example: See chapter 9.20, "Programming Example: Pulse Measure-

ment", on page 337.

Manual operation: See "I/Q Export" on page 135

Working with Markers

o Individual Marker Settings........ccoii it 330
o General Marker Settings..........ccciiiiiiiie e 333
®  POSItIONING MArKErS.......coiiiiieiie e 334

Individual Marker Settings

CALCUIate<n>:MARKEI<M>: AOF F......uuuuuiieieieieieieeeeeeeeeeeeeeeeeeeeeerarsr e e eseeaeaaaans 331
CALCuUlate<n>:MARKEr<mM>[:STATE]......ceeerrererrrrrrrrnriraiaieieseseeeeeaeeeseeeerereeeeeerrsrsrrarasan.—. 331
CALCUIAtE<N>:MARKEISIMS X ciiiiiiiiieeeeeitiie e e e e eettee e e e e ettt e e eeeeesbaaaeseseaataaeaeseesanaeeaerenns 331
CALCUIAte<N>IMARKEISMZ Y 2. . ittt ee e e et e et e e et e e e ea e e eaaeeesaaeaeenannns 331
CALCulate<n>:DELTamarker:AOFF ........oou ittt 332
CALCulate<n>:DELTamarker<m>:MREF..........ccoommii i 332
CALCulate<n>:DELTamarker<m>[:STATE].....ccetrrrumumrununnaaaaaaaaeeeeeeeaaaeeeeeeeeeeeeeaneenennnnnnnnns 332
CALCulate<n>:DELTAMArKEr<IM>:X....ccieieieeieeeeeeeeieeeieeeeeeeerereraraiaeaaeaeseseeeaeaaaaaeseseeeeees 333
CALCUIate<n>:DELTAMAIKEr<O™ Y 2. .. uuueeieieieieeeeeeeeeeeieeeeeeeeeeerasrerar e ieseseeeaaaaaaseeeeees 333
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CALCulate<n>:MARKer<m>:AOFF
This command turns all markers off.

Example: CALC:MARK:AQOFF
Switches off all markers.

Usage: Event

Manual operation:  See "All Markers Off" on page 124

CALCulate<n>:MARKer<m>[:STATe] <State>

This command turns markers on and off. If the corresponding marker number is cur-
rently active as a deltamarker, it is turned into a normal marker.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:MARK3 ON

Switches on marker 3.

Manual operation: See "Marker State" on page 123
See "Marker Type" on page 124

CALCulate<n>:MARKer<m>:X <Position>
This command moves a marker to a particular coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal

marker.

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit is either Hz (frequency domain) or s (time domain) or
dB (statistics).
Range: The range depends on the current x-axis range.

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker Table" on page 26
See "X-value" on page 124

CALCulate<n>:MARKer<m>:Y?

This command queries the position of a marker on the y-axis.

If necessary, the command activates the marker first.
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To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweeps. See also INTITiate:CONTinuous on page 208.

Return values:
<Result> Result at the marker position.

Example: INIT:CONT OFF

Switches to single measurement mode.
CALC:MARK2 ON

Switches marker 2.
INIT; *WAT

Starts a measurement and waits for the end.
CALC:MARK2:Y?

Outputs the measured value of marker 2.
Usage: Query only

Manual operation: See "Marker Table" on page 26

CALCulate<n>:DELTamarker:AOFF
This command turns all delta markers off.

Example: CALC:DELT:AOQFF
Turns all delta markers off.

Usage: Event

CALCulate<n>:DELTamarker<m>:MREF <Reference>
This command selects a reference marker for a delta marker other than marker 1.

The reference may be another marker or the fixed reference.

Parameters:
<Reference> 1to 16
Selects markers 1 to 16 as the reference.
FiXed
Selects the fixed reference as the reference.
Example: CALC:DELT3:MREF 2
Specifies that the values of delta marker 3 are relative to marker
2.

Manual operation: See "Reference Marker" on page 124

CALCulate<n>:DELTamarker<m>[:STATe] <State>
This command turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.
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Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:DELT2 ON

Turns on delta marker 2.

Manual operation: See "Marker State" on page 123
See "Marker Type" on page 124

CALCulate<n>:DELTamarker<m>:X <Position>
This command moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference
marker to the peak power.

Parameters:
<Position> Numeric value that defines the marker position on the x-axis.
Range: The value range and unit depend on the measure-
ment and scale of the x-axis.
Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.

Manual operation: See "X-value" on page 124

CALCulate<n>:DELTamarker<qgq>:Y?

This command moves a marker to a particular coordinate on the x-axis. If necessary,
the command activates the marker.

Return values:
<Value>

Usage: Query only
General Marker Settings
DISPIAY:MTABIE. ...ttt et e e e e e e eeecct e e e e e eeeeeeeaseabaareaaeeeeaaaeessaaanntssseeeeeaaaeesessnannsnns 333

DISPlay:MTABIe <DisplayMode>

This command turns the marker table on and off.

Parameters:

<DisplayMode> ON
Turns the marker table on.
OFF
Turns the marker table off.
*RST: AUTO
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Example: DISP:MTAB ON
Activates the marker table.

Manual operation: See "Marker Table Display" on page 125

Positioning Markers

CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT...........cotvtirrrrrrrirnririrneeeene e e e e eeeeeeens 334
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT........ccuurrrurmrmiiiiiieieieeeeeeeeeeeeeeserereeeeenns 334
CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGHt...........cccceeiiiiiiiiiiiieeieiiicee e, 334
CALCulate<n>:DELTamarker<m>:MAXIimMUM[:PEAK]..........ceeiieriiuriiieeeeeeinee e eeeeeieneeeaeeenns 335
CALCulate<n>:DELTamarker<m>:MINIiMum:LEFT............coiiiiiiii e 335
CALCulate<n>:DELTamarker<m>:MINimum:NEXT .........oooiimmiiimiieeeeeeeeeee e 335
CALCulate<n>:DELTamarker<m>:MINIMUm:RIGHL..............coerrrrrrrirmriiiiicieceeeee e 335
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......cevrurmrmrmuriiiiiaieieieeeeeeeeeeeseeeeeeeeeeens 335
CALCulate<n>:MARKer<m>:MAXIMUM:LEF T......coiiiiiiiee it eeere e e eees 335
CALCulate<n>:MARKer<m=>:MAXIMUMINEXT.......ccuuiieieiiiiiiiiieeeeeetieeeeeeeeereeeeeeeenbaaeeeaees 336
CALCulate<n>:MARKer<m>:MAXIimUM:RIGH...........cceiiiiiiiiiiieee e, 336
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK].....ccotteieiiiiaeaeiiie et 336
CALCulate<n>:MARKer<m>:MINIMUM:LEFT.......ccoouiiiiiieeeee et e e 336
CALCulate<n>:MARKer<m>:MINIMUMINEXT..........coettrirrirrriiiiiiiiieeieieeeeeeeeeeeeeeeeeeeeeeeeeenns 336
CALCulate<n>:MARKer<m>:MINIMUM:RIGHL............cevvrrrirririiiiiiieieieieeeeeeeeeeeeeeeeeeeeeeeennnns 336
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK]........ceiiriiriiiiieeeeieetieieeeeeetiee e e e e eeereeeeeeeeeen 337

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
This command moves a delta marker to the next higher value.

The search includes only measurement values to the left of the current marker posi-
tion.

Usage: Event

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT
This command moves a marker to the next higher value.
Usage: Event

Manual operation: See "Search Next Peak" on page 126

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
This command moves a delta marker to the next higher value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event
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CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]

This command moves a delta marker to the highest level.

If the marker is not yet active, the command first activates the marker.
Usage: Event

Manual operation: See "Peak Search" on page 126

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

CALCulate<n>:DELTamarker<m>:MINimum:NEXT
This command moves a marker to the next higher minimum value.
Usage: Event

Manual operation: See "Search Next Minimum" on page 126

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]

This command moves a delta marker to the minimum level.

If the marker is not yet active, the command first activates the marker.
Usage: Event

Manual operation: See "Search Minimum" on page 126

CALCulate<n>:MARKer<m>:MAXimum:LEFT
This command moves a marker to the next lower peak.

The search includes only measurement values to the left of the current marker posi-
tion.

Usage: Event



Working with Markers

CALCulate<n>:MARKer<m>:MAXimum:NEXT
This command moves a marker to the next lower peak.
Usage: Event

Manual operation: See "Search Next Peak" on page 126

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
This command moves a marker to the next lower peak.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]

This command moves a marker to the highest level.

If the marker is not yet active, the command first activates the marker.
Usage: Event

Manual operation: See "Peak Search" on page 126

CALCulate<n>:MARKer<m>:MINimum:LEFT
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

CALCulate<n>:MARKer<m>:MINimum:NEXT
This command moves a marker to the next minimum value.
Usage: Event

Manual operation: See "Search Next Minimum" on page 126

CALCulate<n>:MARKer<m>:MINimum:RIGHt
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event
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CALCulate<n>:MARKer<m>:MINimum[:PEAK]

This command moves a marker to the minimum level.

If the marker is not yet active, the command first activates the marker.
Usage: Event

Manual operation: See "Search Minimum" on page 126

Programming Example: Pulse Measurement

This example demonstrates how to perform a pulse measurement in a remote environ-
ment.

Note that some of the used commands may not be necessary as they define default
values, but are included to demonstrate their use.

/)= Preparing the measurement ------------
//Reset the instrument

*RST

//Activate the pulse measurement application
INST:SEL 'PULSE'

/)= Configuring the measurement ------------
//Set the center frequency
FREQ:CENT 1GHz

// Set the filter, bandwidth, and implicitly the sample rate
SENS:BWID:DEM:TYPE GAUSS

SENS:BWID:DEM 80MHZ

SENS:SRAT?

//Configure the expected pulse:

//width between 1lms and 1.5ms, off time at least 0.5ms
SENS:TRAC:MEAS:DEF:DUR:AUTO OFF
SENS:TRAC:MEAS:DEF:DUR:MIN 1lms
SENS:TRAC:MEAS:DEF:DUR:MAX 1.5ms
SENS:TRAC:MEAS:DEF:DUR:OFF 0.5ms

//Assume amplitude droop

SENS:TRAC:MEAS:DEF:PULS:ADR ON

//Assume Linear FM modulation

SENS:TRAC:MEAS:DEF:PULS:MOD LFM

//Pulse starts with rising edge

SENS:TRAC:MEAS:DEF:PULS:PER LH

//Determine freq offset and chirp rate for each pulse automatically
SENS:TRAC:MEAS:DEF:FREQ:OFFS:AUTO ON
SENS:TRAC:MEAS:DEF:FREQ:RATE:AUTO ON
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//Input from RF input connector

INP:SEL RF

//Alternatively: Input from I/Q data file
//INP:SEL FIQ

//INP:FILE:PATH 'C:\R_S\Instr\user\data.iq.tar'

//Configure a power trigger at -20dBm (pulse level - 10dB default attenuation)
TRIG:SOUR RFP

TRIG:LEV:RFP -20dBm

//Avoid triggering on overshoot:

//level must remain below trigger level at least 0.5ms

TRIG:DTIM O.5ms

//Configure the conditions for pulse detection:

//max. 10 pulses, min. -30dB power level, 2dB hysteresis
DET:LIM ON

DET:LIM:COUN 10

DET:REF ABS

DET:THR -30dB

DET:HYST 2dB

//Configure how and which levels are used for pulse detection:
//mean level for top, power values in dBm, consider droop
//ripple calculated in first 5% of pulse top
SENS:TRAC:MEAS:ALG MEAN

SENS:TRAC:MEAS:DEF:AMPL:UNIT DBM

SENS:TRAC:MEAS:DEF:COMP:ADR ON

SENS:TRAC:MEAS:DEF:RIPP 5

// meas levels at 15,50,85% power
//in dB: -1.41, -6.02, -26.02
SENS:TRAC:MEAS:DEF:TRAN:HREF -1.41
SENS:TRAC:MEAS:DEF:TRAN:REF -6.02
SENS:TRAC:MEAS:DEF:TRAN:LREF -26.02

//boundary calculated in top 5% = 0.26dB
SENS:TRAC:MEAS:DEF:BOUN:TOP 0.26

//Configure which point is used to determine pulse characteristics:
//0.1lms from top center, window lms
SENS:TRAC:MEAS:DEF:PULS: INST:REF CENT

SENS:TRAC:MEAS:DEF:PULS:INST 0.1lms
SENS:TRAC:MEAS:DEF:PULS:INST:AWIN 1lms

//Configure the range used for estimation: 0.lms from either edge
SENS:TRAC:MEAS:DEF:PULS:EST:REF EDGE
SENS:TRAC:MEAS:DEF:PULS:EST:OFFS:LEFT 0.1lms

SENS:TRAC:MEAS:DEF:PULS:EST:OFFS:RIGH 0.1lms

//Configure the range for which individual pulse results are displayed:
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//300us starting from left edge of pulse top
SENS:TRAC:MEAS:DEF:RRAN:REF RISE
SENS:TRAC:MEAS:DEF:RRAN:ALIG LEFT
SENS:TRAC:MEAS:DEF:RRAN:LENG 300us

//Configure data acquisition for 10ms

SWE:TIME 10ms

[/———————————— Configuring the results —-—————-——————"—"—""—"——-————————————
//Result displays:

//upper row: (1)MagCapt (2)Pulse results (3)Pulse statistics
//bottom row: (4)Pulse magnitude (5)Pulse power dist vs occurance
// (6)Pulse power spectrum

LAY:REPL '1l',MCAP

LAY:REPL '2',PRES

LAY:ADD:WIND? '2',RIGH,PST

LAY:REPL '4',PMAG

LAY:REPL '5',PDIS

CALC5:DIST:POW POIN, OCC

LAY:REPL '6', PSP

CALC6:PSP:POW POIN

//Configure magnitude capture: automatic scaling
DISP:WIND1:TRAC:Y:SCAL:AUTO ON

//Configure parameters in pulse results table:

//Freq.: freq. at meas point, pulse-pulse difference, freq.dev., freq. err peak
CALC2:TABL:FREQ:POIN ON

CALC2:TABL:FREQ:PPFR ON

CALC2:TABL:FREQ:DEV ON

CALC2:TABL:FREQ:PERR ON

//Phase: phase deviation

CALC2:TABL:PHAS:DEV ON

//Power: average ON, droop, pulse-pulse difference, amplitude
CALC2:TABL:POW:ON ON

CALC2:TABL:POW:ADR ON

CALC2:TABL:POW: PPR ON

CALC2:TABL:POW:AMPL ON

//Timing: settling time, pulse width
CALC2:TABL:TIM:SETT ON
CALC2:TABL:TIM:PWID ON

//Configure pulse statistics table - same par. as results table
CALC3:TABL:FREQ:POIN ON
CALC3:TABL:FREQ:PPFR ON
CALC3:TABL:FREQ:DEV ON
CALC3:TABL:FREQ:PERR ON
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CALC3:TABL:PHAS:DEV ON
CALC3:TABL:POW:ON ON

CALC3:TABL:POW:ADR ON
CALC3:TABL:POW: PPR ON
CALC3:TABL:POW:AMPL ON
CALC3:TABL:TIM:SETT ON
CALC3:TABL:TIM:PWID ON

//Configure pulse magnitude:

//scaling is 25 dBm above and below pulse mid level
DISP:WIND4:TRAC:Y:SCAL:AUTO OFF
DISP:WIND4:TRAC:Y:SCAL:RPOS 50
DISP:WIND4:TRAC:Y:SCAL:RVAL O
DISP:WIND4:TRAC:Y:SCAL:PDIV 2

INIT:CONT OFF
//Selects single sweep mode.
INIT; *WAT

//Initiates a new measurement and waits until the sweep has finished.

//Select pulse for individual pulse results: pulse 1
SENS:TRAC:MEAS:DEF:PULS:SEL 1

// Determine pulse numbers in entire meas
SENS:PULS:NUMB? ALL

// Determine pulse numbers in current capture buffer

SENS:PULS:NUMB? CURR

//Retrieve parameter results from results table (pulse 1)
SENS:PULS:FREQ:POIN? SEL
SENS:PULS:FREQ:PPFR? SEL
SENS:PULS:FREQ:DEV? SEL
SENS:PULS:FREQ:PERR? SEL
SENS:PULS:PHAS:DEV? SEL
SENS:PULS:POW:ON? SEL
SENS:PULS:POW:ADR? SEL
SENS:PULS:POW: PPR? SEL
SENS:PULS:POW:AMPL? SEL
SENS:PULS:TIM:SETT? SEL
SENS:PULS:TIM:PWID? SEL

//Retrieve pulse statistics (aver., min., max) for all pulses in entire meas
SENS:PULS:FREQ:POIN:AVER? ALL
SENS:PULS:FREQ:POIN:MIN? ALL

SENS:PULS:FREQ:POIN:MAX? ALL

SENS:PULS:FREQ:PPFR:AVER? ALL
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SENS:PULS:FREQ:PPFR:MIN? ALL
SENS:PULS:FREQ:PPFR:MAX? ALL

SENS:PULS:FREQ:DEV:AVER? ALL
SENS:PULS:FREQ:DEV:MIN? ALL
SENS:PULS:FREQ:DEV:MAX? ALL

SENS:PULS:FREQ:PERR:AVER? ALL
SENS:PULS:FREQ:PERR:MIN? ALL
SENS:PULS:FREQ: PERR:MAX? ALL

SENS:PULS:PHAS:DEV:AVER? ALL
SENS:PULS:PHAS:DEV:MIN? ALL
SENS:PULS:PHAS:DEV:MAX? ALL

SENS:PULS:POW:ON:AVER? ALL
SENS:PULS:POW:ON:MIN? ALL
SENS:PULS:POW:ON:MAX? ALL

SENS:PULS:POW:ADR:AVER? ALL
SENS:PULS:POW:ADR:MIN? ALL
SENS:PULS:POW:ADR:MAX? ALL

SENS:PULS:POW: PPR:AVER? ALL
SENS:PULS:POW:PPR:MIN? ALL
SENS:PULS:POW: PPR:MAX? ALL

SENS:PULS:POW:AMPL:AVER? ALL
SENS:PULS:POW:AMPL:MIN? ALL
SENS:PULS: POW:AMPL:MAX? ALL

SENS:PULS:TIM:SETT:AVER? ALL
SENS:PULS:TIM:SETT:MIN? ALL
SENS:PULS:TIM:SETT:MAX? ALL

SENS:PULS:TIM:PWID:AVER? ALL
SENS:PULS:TIM:PWID:MIN? ALL
SENS:PULS:TIM:PWID:MAX? ALL

//Retrieve trace data for pulse magnitude (pulse 1)
//TRAC4 :DATA? TRACel
//TRAC4 :DATA:X? TRACel

//Export entire result table (all params) to an ASCII file
//MMEM:STOR2: TABL ALL, 'C:\R_S\Instr\user\AllResults.dat'

//Store I/Q data for result range to an ig-tar file

//MMEM: STOR:IQ:COMM 'I/Q data for result range'
//MMEM: STOR:IQ:RANG RRAN
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//MMEM:STOR:IQ:STAT 1,'C:\R_S\Instr\user\RRTestdata.iqg.tar'
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A.1 Reference: ASCII File Export Format

Trace data can be exported to a file in ASCII format for further evaluation in other
applications

The file consists of the header containing important scaling parameters and a data sec-
tion containing the trace data.

Generally, the format of this ASCII file can be processed by spreadsheet calculation
programs, e.g. MS-Excel. Different language versions of evaluation programs may
require a different handling of the decimal point. Thus you can define the decimal sep-
arator to be used (decimal point or comma, see "Decimal Separator" on page 116).

The data of the file header consist of three columns, each separated by a semicolon:
parameter name; numeric value; basic unit. The data section starts with the two lines
containing the measured parameter names and units, followed by the measured data
in multiple columns (depending on measurement) which are also separated by a semi-
colon.

Table 1-1: ASCII file format for table export

File contents Description

Header data

Type;R&S FSW; Instrument model

Version;5.00; Firmware version

Date;01.0ct 2006;

Date of data set storage

Mode;PULSE;

Application

Center Freq;55000;Hz

Center frequency

Freq Offset;0;Hz

Frequency offset

Meas BW;10000000,Hz

Measurement Bandwidth

Filter Type;GAUS;

Measurement filter type can be Gaussian (GAUS) or flat
(FLAT)

Ref Level;-30;dBm

Reference level

Level Offset;0;dB Level offset

Rf Att;20;dB Input attenuation

El Att;2.0;dB Electrical attenuation
SWT;0.005;s Sweep time (measurement time)
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File contents

Description

Sweep Count;20;

Number of sweeps set

Preamplifier;OFF

Preamplifier status

Top Pos.;CENT;

Top (100%) level position can be Edge (EDGE) or Center
(CENT)

Top Alg.;MEDI

Top level measurement algorithm can be Median (MEDI) or
Mean (MEAN)

Ripple Portion;50;%

Portion of pulse top where ripple is measured

High Level;90;%V

High (distal) threshold level

Mid Level;50;%V

Mid (mesial) threshold level

Low Level;10;%V

Low (proximal) threshold level

Boundary;3;%V

The (top +/-) boundary level

Point Ref;CENT;

Measurement point reference can be Rise (RISE), Center
(CENT) or Fall (FALL)

Point Offset;0;s

Measurement point offset

Range Ref,CENT;

Measurement range reference can be Center (CENT) or Edge
(EDGE)

Range Length;75;%

Measurement range length (only valid for “Range Ref:;CENT”)

Range Offset Rise;0;s

Measurement range offset from rising edge (only valid for
“Range Ref:;EDGE”)

Range Offset Fall;0;s

Measurement range offset from falling edge (only valid for
“Range Ref:;;EDGE”)

Data section

Values; 1001;

Number of rows of measured values in the table

ID:;Pulse No.:;Rise Time:;...

Pulse parameter names

N

Unit;;s;... Unit of pulse parameters

1;1;10.0e-9;... Measured values: <ID>, <Pulse No.>, <Param 1>, ... , <Param
2:2:10.1-9;... N>

1;3;9.9e-9;...

A.2 Effects of Large Gauss Filters

As an alternative to the nearly rectangular "flat" measurement filters, the R&S FSW
also provides Gaussian filters. Gaussian filters have an optimized settling behavior,
which avoids overshoot distortions in time domain data.

However, for Gaussian filters whose -3dB bandwidth is large compared to the maxi-
mum |/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
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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.

Gaussian filters with small -3dB bandwidths (without active bandwidth extension
options R&S FSW-B160/-B320/-B500)

For filter bandwidths of up to 10 MHz a sufficiently high attenuation occurs before
the edge of the 1/Q bandwidth range is reached (max. 80 MHz without the active band-
width extension option R&S FSW-B160). These filters are truly Gaussian shaped.

Without the bandwidth extension options R&S FSW-B160/-B320/-B500 being active,
filters with -3dB bandwidths larger than 10 MHz can follow the ideal filter shape only
in the range from approximately -25 MHz to +25 MHz.

The equalized IF filter amplitude
response. Limits the available
maximum bandwidth.

[H()

-3dB
Ideal Gaussian

filter shape for a
~._large -3 dB BW

The actual filter shape
for a large -3 dB BW.
Ideal Gaussian shape
only at the top.

Actual filter shape for a

, small -3 dB BW. Follows the \
/ ideal Gaussian shape in the \\
/ whole range of interest

About
-100 dB === |deal gaussian filter shape |\

for a small -3 dB BW

| /] | | | | | | i | p Freguency
\ /1 | \ \ \ \ | I \ [MHz]
-50 40 30 20 10 0  +10 +20 430 +40  +50

Table 1-2: Gauss filters with small - 3dB bandwidths (without active R&S FSW-B160/-B320/-B500)

-3 dB BW Max. freq. with | Attenuation at max. freq. Attenuation at I/Q range edge (240
Gaussian shape MHz)

40 MHz +/-24 MHz 4 dB >60dB

28 MHz +/-22 MHz 7 dB >65dB

18 MHz +/-28 MHz 29dB > 100 dB

10 MHz +/-25 MHz 75 dB > 100 dB

Gauss filters with larger -3dB bandwidths (with active R&S FSW-B160/-B320/-
B500)

With the bandwidth extension option R&S FSW-B160, -B320, or -B500 being active,
all Gauss filters can follow the ideal filter shape in the range from approximately -80
MHz to +80 MHz. Thus, the deviation from the Gauss filter only has an effect for filter
bandwidths > 40 MHz.
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Table 1-3: Gauss filters with larger bandwidths (with R&S FSW-B160)
-3dB BW Max. freq. with | Attenuation at max. freq. Attenuation at I/Q range edge
Gaussian shape (£100 MHz)
160 MHz +/-80 MHz 3dB >83dB
100 MHz +/-80 MHz 8dB > 88 dB
80 MHz +/-80 MHz 12 dB >92dB
50 MHz +/-80 MHz 31dB >100 dB
40 MHz +/-80 MHz 48 dB >100 dB
28 MHz +/-80 MHz 98 dB >100 dB

A.3 1/Q Data File Format (ig-tar)

I/Q data is packed in a file with the extension . ig. tar. An ig-tar file contains I/Q data
in binary format together with meta information that describes the nature and the
source of data, e.g. the sample rate. The objective of the ig-tar file format is to separate
I/Q data from the meta information while still having both inside one file. In addition, the
file format allows you to preview the I/Q data in a web browser, and allows you to
include user-specific data.

The ig-tar container packs several files into a single . tar archive file. Files in . tar
format can be unpacked using standard archive tools (see http://en.wikipedia.org/wiki/
Comparison_of_file_archivers) available for most operating systems. The advantage
of . tar files is that the archived files inside the . tar file are not changed (not com-
pressed) and thus it is possible to read the I/Q data directly within the archive without
the need to unpack (untar) the . tar file first.
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I/Q Data File Format (ig-tar)

Sample ig-tar files

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

A.31

Contained files

An ig-tar file must contain the following files:

e |/Q parameter XML file, e.g. xyz .xml
Contains meta information about the I/Q data (e.g. sample rate). The filename can
be defined freely, but there must be only one single 1/Q parameter XML file inside
an ig-tar file.

e |/Q data binary file, e.g. xyz.complex.float32
Contains the binary 1/Q data of all channels. There must be only one single 1/Q
data binary file inside an ig-tar file.

Optionally, an ig-tar file can contain the following file:

e 1/Q preview XSLT file, e.g. open IgTar xml file in web browser.xslt
Contains a stylesheet to display the I/Q parameter XML file and a preview of the
I/Q data in a web browser.
A sample stylesheet is available at http://www.rohde-schwarz.com/file/
open_lgTar_xml_file_in_web_browser.xslt.

I/Q Parameter XML File Specification

The content of the 1/Q parameter XML file must comply with the XML schema
RsIqTar.xsd available at: http://www.rohde-schwarz.com/file/RslqTar.xsd.

In particular, the order of the XML elements must be respected, i.e. ig-tar uses an
"ordered XML schema". For your own implementation of the ig-tar file format make
sure to validate your XML file against the given schema.

The following example shows an 1/Q parameter XML file. The XML elements and attrib-
utes are explained in the following sections.

Sample 1/Q parameter XML file: xyz.xml

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl"
href="open_IqTar_xml file in web browser.xslt"?>
<RS_IQ TAR FileFormat fileFormatVersion="1"
xsi:noNamespaceSchemalocation="RsIgTar.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<Name>FSV-K10</Name>

<Comment>Here is a comment</Comment>

<DateTime>2011-01-24T14:02:49</DateTime>

<Samples>68751</Samples>

<Clock unit="Hz">6.5e+006</Clock>


http://www.rohde-schwarz.com/file/open_IqTar_xml_file_in_web_browser.xslt
http://www.rohde-schwarz.com/file/open_IqTar_xml_file_in_web_browser.xslt
http://www.rohde-schwarz.com/file/RsIqTar.xsd
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<Format>complex</Format>

<DataType>float32</DataType>

<ScalingFactor unit="V">1</ScalingFactor>

<NumberOfChannels>1</NumberOfChannels>
<DataFilename>xyz.complex.float32</DataFilename>
<UserData>

<UserDefinedElement>Example</UserDefinedElement>
</UserData>

<PreviewData>...</PreviewData>

</RS_IQ TAR FileFormat>

Element Description

RS_IQ_TAR _File- | The root element of the XML file. It must contain the attribute fileFormatversion
Format that contains the number of the file format definition. Currently,
fileFormatVersion "2"is used.

Name Optional: describes the device or application that created the file.
Comment Optional: contains text that further describes the contents of the file.
DateTime Contains the date and time of the creation of the file. Its type is xs:dateTime (see

RsIgTar.xsd).

Samples Contains the number of samples of the I/Q data. For multi-channel signals all chan-
nels have the same number of samples. One sample can be:

e A complex number represented as a pair of | and Q values

e A complex number represented as a pair of magnitude and phase values

e Areal number represented as a single real value

See also Format element.

Clock Contains the clock frequency in Hz, i.e. the sample rate of the 1/Q data. A signal gen-
erator typically outputs the 1/Q data at a rate that equals the clock frequency. If the
1/Q data was captured with a signal analyzer, the signal analyzer used the clock fre-
quency as the sample rate. The attribute unit must be set to "Hz".

Format Specifies how the binary data is saved in the I/Q data binary file (see
DataFilename element). Every sample must be in the same format. The format can
be one of the following:
e complex: Complex number in cartesian format, i.e. | and Q values interleaved. |
and Q are unitless
real: Real number (unitless)
polar: Complex number in polar format, i.e. magnitude (unitless) and phase
(rad) values interleaved. Requires DataType = float32 or float64

DataType Specifies the binary format used for samples in the 1/Q data binary file (see
DataFilename element and chapter A.3.2, "I/Q Data Binary File", on page 350).
The following data types are allowed:

e int8: 8 bit signed integer data

int16: 16 bit signed integer data

int32: 32 bit signed integer data

float32: 32 bit floating point data (IEEE 754)

float64: 64 bit floating point data (IEEE 754)
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Element

Description

ScalingFactor

Optional: describes how the binary data can be transformed into values in the unit
Volt. The binary I/Q data itself has no unit. To get an I/Q sample in the unit Volt the
saved samples have to be multiplied by the value of the ScalingFactor. For polar
data only the magnitude value has to be multiplied. For multi-channel signals the
ScalingFactor must be applied to all channels.

The attribute unit must be set to "v".

The ScalingFactor must be > 0. If the ScalingFactor elementis not defined, a
value of 1 V is assumed.

NumberOfChan-
nels

Optional: specifies the number of channels, e.g. of a MIMO signal, contained in the
1/Q data binary file. For multi-channels, the I1/Q samples of the channels are expected
to be interleaved within the I/Q data file (see chapter A.3.2, "I/Q Data Binary File",

on page 350). If the NumberOfChannels element is not defined, one channel is
assumed.

DataFilename

Contains the filename of the 1/Q data binary file that is part of the ig-tar file.

It is recommended that the filename uses the following convention:
<xyz>.<Format>.<Channels>ch.<Type>

e  <xyz> = a valid Windows file name

e  <Format> = complex, polar or real (see Format element)

e  <Channels> = Number of channels (see NumberOfChannels element)

e <Type> = float32, float64, int8, int16, int32 or int64 (see DataType element)
Examples:

e  xyz.complex.1ch.float32
e  xyz.polar.1ch.float64

e xyz.real.1ch.int16

e  xyz.complex.16ch.int8

UserData

Optional: contains user, application or device-specific XML data which is not part of
the ig-tar specification. This element can be used to store additional information, e.g.
the hardware configuration. User data must be valid XML content.

PreviewData

Optional: contains further XML elements that provide a preview of the 1/Q data. The
preview data is determined by the routine that saves an ig-tar file (e.g. R&S FSW).
For the definition of this element refer to the RsIgTar . xsd schema. Note that the
preview can be only displayed by current web browsers that have JavaScript enabled
and if the XSLT stylesheet open IqTar xml file in web browser.xsltis
available.

Example: ScalingFactor

Data stored as int16 and a desired full scale voltage of 1V
ScalingFactor =1V /maximum int16 value = 1V /2% = 3.0517578125e-5 V

Scaling Factor Numerical value Numerical value x ScalingFac-
tor

Minimum (negative) int16 value -215=-32768 -1V

Maximum (positive) int16 value 215.1= 32767 0.999969482421875 V

Example: PreviewData in XML

<PreviewData>

<ArrayOfChannel length="1">

<Channel>
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<PowerVsTime>
<Min>
<ArrayOfFloat length="256">
<float>-134</float>
<float>-142</float>

<float>-140</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-70</float>
<float>-71</float>

<float>-69</float>
</ArrayOfFloat>
</Max>
</PowerVsTime>
<Spectrum>
<Min>
<ArrayOfFloat length="256">
<float>-133</float>
<float>-111</float>

<float>-111</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-67</float>
<float>-69</float>

<float>-70</float>
<float>-69</float>
</ArrayOfFloat>
</Max>
</Spectrum>
<IQ>

<Histogram width="64" height="64">0123456789...0</Histogram>

</IQ>
</Channel>
</ArrayOfChannel>

</PreviewData>

A.3.2 1/Q Data Binary File

The 1/Q data is saved in binary format according to the format and data type specified
in the XML file (see Format element and DataType element). To allow reading and
writing of streamed I/Q data, all data is interleaved, i.e. complex values are interleaved
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pairs of | and Q values and multi-channel signals contain interleaved (complex) sam-
ples for channel 0, channel 1, channel 2 etc. If the NumberOfChannels element is not
defined, one channel is presumed.

Example: Element order for real data (1 channel)

I[0], // Real sample 0
I[11, // Real sample 1
I[zi, // Real sample 2

Example: Element order for complex cartesian data (1 channel)

I[01, Ql01, // Real and imaginary part of complex sample 0
I[i1, oflir, // Real and imaginary part of complex sample 1
I[21, Ql21, // Real and imaginary part of complex sample 2

Example: Element order for complex polar data (1 channel)

Mag[0], Phi[O0], // Magnitude and phase part of complex sample 0
Mag([l], Phi[l], // Magnitude and phase part of complex sample 1
Mag([2], Phi[2], // Magnitude and phase part of complex sample 2

Example: Element order for complex cartesian data (3 channels)
Complex data: I[channel no][time index], Q[channel no][time index]

I[0]([0], Q[O][0O], // Channel 0, Complex sample 0
I[11[0], Q[11[0O], // Channel 1, Complex sample 0
I[21[01, Q([2][0], // Channel 2, Complex sample 0
I[01[1], Q[O1[1], // Channel 0, Complex sample 1
I[(1]([(11, Ql11([1], // Channel 1, Complex sample 1
I[(2][(11, Ql2]11[1], // Channel 2, Complex sample 1
I[01[2]1, Q[ol[2], // Channel 0, Complex sample 2
I[(1]1([(21, Ql1112]1, // Channel 1, Complex sample 2
I[21121, Q[21[2]1, // Channel 2, Complex sample 2

Example: Element order for complex cartesian data (1 channel)

This example demonstrates how to store complex cartesian data in float32 format
using MATLAB®.

o

% Save vector of complex cartesian I/Q data, i.e. igiqgiq...
N = 100

ig = randn(1,N)+1j*randn(1,N)

fid = fopen('xyz.complex.float32','w');

for k=1l:length(iq)
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fwrite (fid, single (real (iqg(k))), 'float32");
fwrite (fid, single (imag(ig(k))), 'float32");
end

fclose (fid)
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[SENSE:I[STATISHCKNZITYPE. ...ttt ettt et eae e e bt e e ebeeneeetenneeeean 272
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON]:AUTO.......ccciieiiiieeiie e aeeeeee e 272
[SENSe:][WINDow<n>:]DETector<trace>[:FUNCtion]

[SENSE:JAVERAGEICOUNL. ...ttt ettt ettt et a e e b e s e ne e te e eneas

[SENSE: JAVERAGE NS [:STATESES]. ..ttt ettt et et
[SENSE:IBANDWIAth:DEMOG..... ..ottt nr et nn e
[SENSe:IBANDwWidth|BWIDth:DEMOG: TYPE.........coiiiiiiiiiiieiiee ettt
[SENSE:IBWIDIN:DEMOU. ...t e
[SENSe:JCORRECHONICVLIBAND. ... .ottt ettt et ae e et eebe e bt e ehe e et e e eabeebeesneeens
[SENSe:]CORRection:CVL:BIAS
[SENSe:JCORRECHON:CVLICATAIOG?. ...ttt ettt ettt ettt ettt et ebe et e e er e e s 168
[SENSE:JCORRECHONICVLICLEAT. ... ciiiii ittt ettt ettt et e et e st e et e et eebeeanaeenes 168
[SENSe:]CORRECHON:CVLICOMMENL. ...ttt 169
[SENSe:JCORRECHONICVLIDATA. ... oot 169
[SENSe:]CORRECHON:CVLIHARMONIC. ...ttt ettt ettt ettt ettt bt e e e et e e b e e sbeeanneennne 170
[SENSE:JCORRECHONICVLIMIXE ...ttt ettt ettt ettt e ens 170
[SENSE:JCORRECHONICVLIPORTS. ....ciiiiiiieietiieeetie e ettt e st e e s tee e st eessaeeessneaeessseeeasseeeeasaeeesnseeeesnseeennnneens 170
[SENSE:JCORRECHONICVLISELECL. ..ottt ettt ettt et nbe e nne e 171
[SENSe:JCORRECHONICVLISNUMDET ...ttt ettt re et te e an 171
[SENSE: IDETECHHY STEIESIS. .. eeeeeiuiiteeiiie ettt ettt e et e e e e st e e e e steeeanteeeanteeeanneeeaasseaesanseeesneeeesnnseeanns

[SENSe:]DETect:LIMit...............
[SENSe:]DETect:LIMit: COUNt
[SENSE:IDETECEREFEIENCE. ... .eeiiiiiee ettt et e et e e et e e s nte e e anaeeeeanseeeenseeeeneeeennnneeenns

[SENSE:IDETECETHRESNOIM. ...ttt ettt ettt et eeneeeaneenees

[SENSE:JFREQUENCY:CENTE.......iiiiitiiitete ettt ettt ettt ettt et enn e be e e eee e 184
[SENSe:JFREQUENCY:CENTEMRSTEP......coiiiiii ittt 185
[SENSe:JFREQUENCY:CENTENSTEPIAUTO. ... oottt 185
[SENSe:]JFREQuency:OFFSet...
[SENSE:IMIXEr:BIAS:HIGH. ... e

[SENSE:IMIXEIBIASILOWI. ...ttt ettt ettt et h e e bt e ehe e e bt e et e et e e e nbe e eneeeneeeneas

[SENSe:IMIXer:FREQUENCY:HANDOVET........c.oiiiiiiii ittt 163
[SENSe:IMIXer:FREQUENCY:STARL?......uiiitiitie ettt ettt ee e 163
[SENSe:IMIXer:FREQUENCY:STOP? ... ..ottt ettt sttt et 163
[SENSe:]MIXer:HARMONIC:BAND:PRESEL.........couiiiiiiiiiiecieite e 163
[SENSe:]MIXer:HARMonic:BANDI[:VALue]....
[SENSe:IMIXer:HARMONICIHIGH:STATE. ...ttt bttt ettt sbe e e e e
[SENSe:]MIXer:HARMONIC:HIGH[:VALUE]......ccuviiiiiiiiiti et
[SENSE:IMIXEr:HARMONIC: TYPE...... oo et ettt et e e e et e e e nte e e s snteeesnaeaeanseeesneeeesnneeeesnnneeenns
[SENSe:IMIXEr:HARMONICILOWI. ...ttt ettt he ettt et e e eaeeeaeeeneas
[SENSE:IMIXEILOPOWET ...ttt et b ettt ettt e et e et e e e beeeaeeas
[SENSE:IMIXErLOSS:HIGH. ... .o e
[SENSe:IMIXEr:LOSS:TABLEIHIGH. ...ttt ettt
[SENSE:IMIXEr:LOSS:TABLE[ILOWT] ...ttt
[SENSE:IMIXEr:LOSSILOWI..... i
[SENSE:IMIXEIIPORTS. ...ttt ettt etttk e e h bt e e he e e bt e et b e e bt e ehe e e bt e eabeebeeanbeesnneenbeeanne
[SENSe:]MIXer:RFOVerrange[:STATe]..
[SENSE:IMIXEISIGNGL......ceeie ettt et e et e e et e e et e e e nteeeannteeeanneeeeasseeeaanseeennseeennnseeens




[SENSE:IMIXErTHRESNOIU. ........viieiiiiee ettt ettt e et e e e e e e e e e e s e e e snseeesnsaeeesnseeeensneaeanes 162
S TR Y Gl RS Y =) PR RUSRPS PR 160
[SENSE:IMSRA:CAPTUIEIOFFSEL. ...ttt ettt e sttt et e e e eneeens 274
[SENSe:]PROBE<Ch>:SETUPICMOFTSEL......uiiiiiiiie ettt re e e e e a e ennaeeeenes 176
[SENSe:]PULSe:FREQUENCY:CRATEAVERAQGE?. ... ..ttt 314
[SENSe:]PULSe:FREQuency:CRATe:MAXimum?..
[SENSe:]PULSe:FREQUENCY:CRATEIMINIMUM?...c.iiiiiiiiiieaitieitee ettt
[SENSe:]PULSe:FREQUeNCY:CRATE:SDEVIAtION?.......uiiiiiiiiiiii ettt 315
[SENSe:JPULSE:FREQUENCYICRATE?. ...ttt ettt ettt ettt et se e et esneesneeeneeeseesnae e 314
[SENSe:]PULSe:FREQuency:DEViation:AVERAGE?..........coiiiiiiiiiiiieeie et 315
[SENSe:]PULSe:FREQuency:DEVIation:MAXIMUM?........ooiiiiiiiiie ettt 315
[SENSe:]PULSe:FREQuency:DEViation:MINIMUM?.......cccooiiiiiiiiiieiii e 315
[SENSe:]PULSe:FREQuency:DEViation:SDEViation?..
[SENSe:]PULSe:FREQUENCY:DEVIGtIONT......c.eiiiiiiiieiiee ettt
[SENSe:]PULSe:FREQuUeNCY:PERROIAVERGQJE?.......coiiiiiii ittt 316
[SENSe:]PULSe:FREQuUeNcY:PERROIMAXIMUM?....c.uiiiiiiiieiii ettt 316
[SENSe:]PULSe:FREQuUeNcY:PERROIMINIMUM?.......iiiiiiiiiieiie ettt 316
[SENSe:]PULSe:FREQuency:PERRORSDEVIAtIONT.........oiiiiiiiiiiiii e 316
[SENSe:]PULSE:FREQUENCY:PERROI?. ...ttt ettt 315
[SENSe:]PULSe:FREQuency:POINt:AVERage?..... ...316
[SENSe:]PULSe:FREQuUeNCY:POINEMAXIMUM?......oiiiiiiiiiiie e 316
[SENSe:]PULSe:FREQUENCY:POINEMINIMUM?Z.....oiiiiiiiiiie et 317
[SENSe:]PULSe:FREQUeNCY:POINt:SDEVIGtON?.......ooouiiiiiiiie ittt 317
[SENSe:]JPULSE:FREQUENCY:IPOINL?.....oeiie ettt nee e neeene 316
[SENSe:]PULSe:FREQuency:PPFRequency:AVERAQGE?.........ccccoiiiiiiiieiiieee e 317
[SENSe:]PULSe:FREQuency:PPFRequency:MAXIMUM?........coiiiiiiiieiee et 317
[SENSe:]PULSe:FREQuency:PPFRequency:MINIMUM?.........c.coiiiiiiiiiiieee e 317
[SENSe:]PULSe:FREQuency:PPFRequency:SDEVIAtioN?.........ccuiiiiiiiiiiieiie i 317
[SENSe:]PULSe:FREQUENCY:PPFREGUENCY?...... ittt ettt et et e e e eae e 317
[SENSe:]PULSe:FREQuUeNCY:RERROMAVERAGE?.........coiiiiiiiiiiiieiie ettt 318
[SENSe:]PULSe:FREQuency:RERRor:MAXimum?....
[SENSe:]PULSe:FREQuUency:RERROFMINIMUM?......couiiiiiiiiiiinieetesie ettt
[SENSe:]PULSe:FREQuency:RERROMSDEVIAtION?.......cc.uiiiiiiiiiiiieieee e 318
[SENSe:]PULSEe:FREQUENCY:RERROI?.......coiiiiiieiie ettt ettt e e 317
[SENSEIPULSEIID?.....c ettt h e bt b e sttt s et he et eae et ebe et e bt e b e be e et s 280
[SENSE:JPULSEINUMBET?.......ceeeee ettt ettt ettt ettt e et es e nae s e st e s e teeneetenneeneesneeeeaneenee e 280
[SENSe:]PULSe:PHASE:DEVIation:AVERGQGE?........oiiiiiii ittt 321
[SENSe:]PULSe:PHASe:DEViation:MAXimum?..

[SENSe:]PULSe:PHASE:DEVIation:MINIMUM?......c.oiiiiieii et 321
[SENSe:]PULSe:PHASe:DEViation:SDEVIAtioN?..........ooiiiiie e a e enne e 321
[SENSE:JPULSE:PHASEDEVIGONT.......eiiiitiiieeiiee ettt ettt ne 321
[SENSe:]PULSE:PHASE:PERROINIAVERAGE?....c.eiiiiiiiieieeit ettt ettt eenneenee e 322
[SENSe:]PULSe:PHASE:PERROIMAXIMUM?.....ciiiiieiiiie ettt et e et e e stae e e snnreeesnneeeennee s 322
[SENSe:]PULSe:PHASE:PERROIMINIMUM?. ...ttt 322
[SENSe:]PULSe:PHASE:PERROINSDEVIGONT.......iiiiiiieieie ettt ene 322
[SENSE:JPULSEIPHASEIPERROI?.......eiieiieie ettt ettt e et e e et e e et e e et e e s eane e e e aeeeeanbaeeeansaeesnnreeeannnes 322
[SENSe:]PULSE:PHASE:POINEAVERAGE?. .....ciiiitiiiieitetete ettt sttt 323
[SENSe:]PULSE:PHASE:POINEMAXIMUM?. ...ttt e e ene s 323
[SENSe:]PULSe:PHASe:POINt:MINimum?...
[SENSe:]PULSE:PHASE:POINE:SDEVIGONT. .....eiiiiiiitieesteeese et 323



[SENSE:JPULSEIPHASEIPOINL? ...ttt e e e st e e e st e e e e s e e esaeaeesaeaesnseeeesnneeas 322
[SENSe:]PULSe:PHASE:PPPHASE:AVERAQJE?........oiiiiiiiiiieie e e 323
[SENSe:]PULSe:PHASE:PPPHASEMAXIMUM?......oiiiiiieieeieeese ettt enees 323
[SENSe:]PULSe:PHASE:PPPHASE:MINIMUM?.....oiiiiiieeiie ettt e e s e e enae e e ennnaeenes 324
[SENSe:]PULSe:PHASEe:PPPHase:SDEVIAtioN?.........cociiiiiiiiiiiiie e 324
[SENSe:]PULSe:PHASe:PPPHase?....................

[SENSe:]PULSe:PHASE:RERROINIAVERAGE?.......oiiiiiiiieiiii ettt 324
[SENSe:]PULSe:PHASE:RERROIMAXIMUM?. ..ottt 324
[SENSe:]PULSe:PHASE:RERROIMINIMUM? ...ttt ee e e neenneenee s 324
[SENSe:]PULSe:PHASE:RERRONSDEVIAtON?......ciiiiiiii ettt et enee e s 324
[SENSE:JPULSE:PHASEIRERROI?. ...ttt ettt 324
[SENSe:]PULSe:POWer:ADROOP:DB:AVERAJE?........e it eieesie sttt 284
[SENSe:]PULSe:POWer:ADRoop:DB:MAXimum?.. ...284
[SENSe:]PULSe:POWer:ADROOP:DB:MINIMUM?.....coiiiiiiiiiiiiie ettt 285
[SENSe:]PULSe:POWer:ADROOP:DB:SDEVItION?..........oiiiiieiiieieie et 285
[SENSE:]PULSE:POWENADROOPIDB?.......itiiiiiiee ettt ettt e e et e e e st e e et a e et e e e ensaeeesasaeeannneeeannes 284
[SENSe:]PULSe:POWer:ADROOP[:PERCEN:AVERAGE?. ... ..ottt 285
[SENSe:]PULSe:POWer:ADRoOP[:PERCENt]:MAXIMUM?.......ooiiiiiiiieiieie et 285
[SENSe:]PULSe:POWer:ADRoOP[:PERCENt]:MINIMUM?........uoiiiiiiie et ennea e 285
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:SDEViation?.

[SENSe:]PULSe:POWer:ADROOP[:IPERCENT]?.......eiieiieiieie ettt 285
[SENSe:]PULSe:POWer: AMPLIUAEIAVERAGE?......cc.uiiiiiiiiieiieeieee ettt 286
[SENSe:]PULSe:POWer:AMPLItUAE:MAXIMUM?.......ooiiiiiiiiieeeee e 286
[SENSe:]PULSe:POWer: AMPLItUAE:MINIMUM ..ottt 286
[SENSe:]PULSe:POWer:AMPLItUdE:SDEVIAtIoN?........cciiiiieiiiie ettt e snna e 286
[SENSE:]JPULSE:POWERAMPLIEUAE ...ttt ettt 285
[SENSE:]JPULSE:POWENAVGIAVERAGE?. ... .ccueiiieeieiie ettt ettt e e eneenneaneeeeene e 286
[SENSe:IPULSE:POWErAVG:IMAXIMUM?.....ciiiieeiiiee et eeite e et et e et e e s aaa e e s baeeesnaeaesnbaeesssaeesnnneeeasneas 286
[SENSe:]JPULSE:POWErAVGIMINIMUM?...coiiiiiiiiiieie ettt et 287
[SENSe:JPULSE:POWErAVG:SDEVIAONT. ..ottt ee e enee e 287
[SENSe:]PULSe:POWer:AVG?.........cccveeen.

[SENSe:]PULSE:POWErBASEIAVERGQJE?......c.eiiiiiiiitieiee ittt 287
[SENSe:]PULSEe:POWErBASE:MAXIMUM? ..ottt ettt et eesee e nneeneas 287
[SENSe:IPULSE:POWErBASE:MINIMUM?.....ooiiiiie ettt e e st e e s e e e st e e e snr e e e ennaeeesnnnaeenns 287
[SENSe:]PULSe:POWEr:BASE:SDEVIGtON?.....ccoiiiiiiiiiesiieie et 287
[SENSE:JPULSEIPOWEIBASE?.... .ottt ettt ae et et e ettt et e te e e te e e neeeneeneeanes 287
[SENSe:]PULSE:POWENMAXIAVERAGE?. .....uiiiiieiiie ettt ettt ettt 288
[SENSe:]PULSe:POWer:MAX:MAXimum?.... ...288
[SENSe:JPULSE:POWErMAX:MINIMUM ...ttt ettt eneenne s 288
[SENSe:IPULSE:POWErMAX:SDEVIAtON?.......oiiiiiiieecee ettt e e e e nnrae e snreeesnnnes 288
[SENSE:JPULSEIPOWETIMAX?. ...ttt ettt ettt h et ea e ab et e et e enbeeneeeeas 287
[SENSEe:JPULSE:POWENMIN:AVERAGE?......ce ittt ettt nne e ene s 288
[SENSe:IPULSE:POWErMIN:IMAXIMUM?.....cciiiiieiiiiee et eeitt e et e et e et e e s aaa e e e aaa e e snbe e e antaeesssaeeannnaeeanneas 288
[SENSe:]JPULSE:POWErMIN:MINIMUM?. ...ttt et 289
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CALCuUlate<n>:TABLEIPOWEPAVG.........ooiiiiieiit ettt ettt sbe et e e beesnee s

CALCulate<n>:TABLE:IPOWEPAVG:LIMIt........ccoiiiiiiiiiieie ettt

CALCulate<n>:TABLE:POWENPAVG:LIMIt:STATE. .....ciiiieiiieeie ettt enaeanee s

CALCulate<n>:TABLEIPOWEPMIN..........iiiiiiiiiiit ettt sbe et bee e s

CALCulate<n>:TABLEIPOWEPMIN:LIMIL.........cciiiiiiiiiii ittt et e e saee e enes

CALCulate<n>:TABLe:POWer:PMIN:LIMit:STATe... .
CALCulate<n>:TABLEIPOWEPOINL. ...ttt ettt et
CALCulate<n>:TABLE:POWEPOINELIMIL......c.ooiiiiii ittt ettt
CALCulate<n>:TABLE:POWErPOINtLIMit:STATE. ...ccuieitieeiie ettt
CALCuUIate<n>:TABLEIPOWEPON. .......ooiiiiiiiiiieie ettt ettt e beeanbeenaeeebeeanne
CALCulate<n>:TABLE:POWEIrPON:LIMIt........cooiiiiiiiiieiii ettt
CALCulate<n>:TABLE:POWErPON:LIMIt:STATE. .....coiieiieeiie ettt
CALCulate<n>:TABLEIPOWEPPRALIO. .......cciuiiiiiiiiiiieie ettt
CALCulate<n>:TABLe:POWer:PPRAtio:LIMit............ocoiiiiiiiiiiiiii e




CALCulate<n>:TABLe:POWer:PPRatio:LIMIit:STATE. ......cccoiiiiiiieeieiseeee s 256
CALCulate<n>:TABLE:POWETRIPPIEIDB..........cc.iiiiiiiiiieieeee ettt 250
CALCulate<n>:TABLe:POWEer:RIPPIE:DB:LIMIL..........cccoiiiiieiieiee et 257
CALCulate<n>:TABLe:POWer:RIPPIE:DB:LIMIt:STATE. ....ccciiiiiiieeeieeie s 256
CALCulate<n>:TABLe:POWer:RIPPIE[:PERCEN]........ccciiiiiiiriiiiiieisieee et 250
CALCulate<n>:TABLe:POWer:RIPPIE[:PERCENt:LIMIt........cceiiiieiiieeie e 257
CALCulate<n>:TABLe:POWer:RIPPIe[:PERCEeNt]:LIMit:STATE......cciiiieeieie ettt 256
CALCUIate<n>:TABLE:IPOWETTOP.......ccui ittt ettt ittt nb e eb et ee s 250
CALCulate<n>:TABLE:POWEITOP:LIMIL.......coiiriiieeeee ettt enes 257
CALCulate<n>:TABLe:POWeErTOP:LIMIt:STATE. .....oiieiieieiteeieite et 256
CALCulate<n>:TABLe:TIMING:ALL:LIMIt:STATE.....coiiiiieie e 256
CALCulate<n>:TABLE: TIMING:ALL S TATE] .. eeetiteeeeieeeetee ettt e e esae e ene e enees 250
CALCulate<n>:TABLe:TIMing:DCYCle

CALCulate<n>:TABLe:TIMING:DCYCIE:LIMIt........cccoiiiiiiiiiiei e 257
CALCulate<n>:TABLe:TIMING:DCY Cle:LIMit:STATE. ...ttt 256
CALCulate<n>:TABLE:TIMINGIDRATIO. ....cittiiit ittt ettt sttt be et e anbeenaeeebeeanne 251
CALCulate<n>:TABLe:TIMING:DRATIO:LIMIt.......cccooiiiiiiiie e 257
CALCulate<n>:TABLe:TIMING:DRATIO:LIMit:STATE...ciiiieieeese et 256
CALCulate<n>:TABLE:TIMINGIFALL. ....c..oiiiiieiie ettt et e et be e
CALCulate<n>:TABLe:TIMing:FALL:LIMit .
CALCulate<n>:TABLe: TIMING:FALL:LIMit:STATE. ...ciiieeeieeese et 256
CALCuUlate<n>:TABLE:TIMINGIOFF ...ttt ettt et e naeeeateenees 251
CALCulate<n>:TABLE: TIMING:OFF:LIMIit.......coiiiiiiiiiiiie et 257
CALCulate<n>:TABLe: TIMING:OFF:LIMit:STATE. ...cutiieieeesieeieeee ettt nee s 256
CALCulate<n>:TABLE:TIMING:IPRF .........oiii ittt et e e 251
CALCulate<n>:TABLE:TIMING:PRF:LIMIt.......ccooiiiiiiii e 257
CALCulate<n>:TABLe: TIMING:PRF:LIMit:STATE. ...ttt s 256
CALCuUlate<n>:TABLE:TIMING:PRI........oiiiitiiii ittt ettt e e 252
CALCulate<n>:TABLe:TIMING:PRELIMIL......ccoiiiiii e 257
CALCulate<n>:TABLE: TIMING:PRIELIMit:STATE. ..ttt enes 256

CALCulate<n>:TABLe:TIMing:PWIDth
CALCulate<n>:TABLe:TIMing:PWIDth:LIMit.

CALCulate<n>:TABLe:TIMING:PWIDth:LIMit:STATE.......eeiiiieieeee ittt 256
CALCulate<n>:TABLE:TIMING:RISE..........coiiiiiiiiieiie ettt 252
CALCulate<n>:TABLE:TIMING:RISE:LIMIt.........ccooiiiiiii e 257
CALCulate<n>:TABLe: TIMING:RISE:LIMit:STATE. .. .cctiieiiee ettt ne 256
CALCulate<n>:TABLE:TIMING:SETTING.....cciuttitieititiiie ittt ettt et e et e bt et e e ebeesaeeas
CALCulate<n>:TABLe:TIMing:SETTIing:LIMit
CALCulate<n>:TABLe:TIMING:SETTHNG:LIMit:STATE.....eeiitiieiteeeee ettt 256
CALCulate<n>:TABLE: TIMING: TSTAMP. .....coiiiitieiie ittt ettt sttt e bt e bttt e e sneeebeesaee s 253
CALCulate<n>:TABLe:TIMING:TSTamp:LIMit.........ccoiiiiii e 257
CALCulate<n>:TABLe:TIMING:TSTamp:LIMit:STATE. ....eiieiieieeeee et 256
CALCulate<n>:TREN:FREQUENCY.........cciiieiiiietiitieie sttt 227
CALCulate<n>:TRENd:FREQUENCY:X........ccoiiiiiiiiiiiiie ittt 228
CALCulate<n>:TRENd:FREQUENCY:Y .......oiiiiiiiiiiitiiie ittt ettt s 229
CALCUIate<n>TRENG:LLINES[:STATE].....cciiieeeiie ettt ettt e et e e s te e e s e e et ee e eenaeeeenseeesnnreeens 229
CALCUIate<n>:TREN:PHASE. ...ttt 230
CALCUIAtESN>TRENGIPHASE X ..ottt e e ee e te e e te et e e e neeeneeneeenes 230
CALCulate<n>:TRENd:PHASe:Y.....

CALCUIAtE<NZTRENGIPOWVET ...ttt ettt b et




CALCUIate<N>TRENGIPOWETX. ...ttt b et h ettt e e bt e sae e e e e enneebeeanaeenee 234
CALCUIate<n>TREN:POWETY ...ttt ettt et eet e e e e e s teeebe e saeeeseeeneeenbeeaneaenns 236
CALCUIAte<N>TRENG: TIMING. ... tttieeteeiieieeeie ettt e e et eeesne e e sneeneesneeneenneeneenen 238
CALCUIate<n>TRENG:TIMING X ...e ettt ettt ettt b e he et ettt e e nbeenaeeeaneenees 239
CALCulate<n>:TREN:TIMING:Y ...ttt ettt 240
CALCulate<n>:UNIT:FREQuency....

CALIbration:AIQ:DCOFTSEE:L. ...ttt ettt et et e e e beesnee e 176
CALibration:AlQ:DCOFFSEEIQL. .......eeeieeitie ettt ettt ettt et e e st e e bt e eae e e st e et e e abeeesneeaneeennaeaneas 176
DIAGNOSHIC:SERVICEINSOUITE. ...ttt e et e e et e e et e e et e e e e seeeesnneeeesnseeeeanseeeeneeeeanes
DISPIAYIFORMEL. ...ttt h et h ettt e bt e e bt e he et e Rt bt e ehe e bt nna et neas
DISPIAYIMTABIE. . ...ttt h e bt st et a e e bt e aa e s he e et e e b e e e e s e eaeee s
DISPIay[:WINDOWSNSTISIZE........oooiiiiiieiie ettt ettt et e et e et e e st e e eaeeenseesseeenteesseeenseesnneansee e
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:AUTO
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE:MAXIMUM........ccoiiiiiiiiiiiie it 259
DISPlay[:WINDow<n>]:TRACE:Y[:SCALELMINIMUM......cciiiiiieiiiei et 259
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE]:PDIVISION. .....cccuiiiiiiiiiiie ettt 259
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE[:RLEVEL........ccoeiiiiiiii e 186
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE]:RLEVEI:OFFSEL.......cccerieiiriieeieeese e 186
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE[:RPOSItION. .....ccuiiiiiiiiiiie et 260
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RVALue
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RVALUE:MAXIMUM......c.coiriiriaiiiaeie et 260
DISPlay[:WINDow<n>]:TRACe:Y[:SCALEe[:RVALUEIMINIMUM.......cciiiiiiiiiiiiieiit e 260
DISPlay[:WINDow<n>[:-TRACE<t>IMODE........ccoiiiiiiiiiie e 270
DISPlay[:WINDow<n>]:TRACe<t>:MODE:HCONHNUOUS.........ccertrmrairriieieiiee et 271
DISPIay[:WINDOWSN> [ TRACESEZ[:STATE]. .. eeeitee ittt ettt ettt 271
DISPIay[:WINDOWSN>]:ZOOM:AREA. ...ttt 268
DISPlay[:WINDow<n>]:ZOOM:MULTIple<ZOOM>IAREA........ooiiiiiieieee et 269
DISPlay[:WINDow<n>]:ZOOM:MULTIple<ZOOM>:ISTATE.....coiuiiiiiaiie ittt ettt 270
DISPIay[:WINDOWSNZ]:ZOOM:STATE. ...ttt ettt abe e bbbt be et 269
FORMat:DEXPOMDSEPAIAON. ... ieieiiiee ettt et et e e et e e et e e e nte e e e nneeeeanneeeeanseeeeanaeeesneeeens 327

FORMat:DEXPort:HEADer
FORMat:DEXPort: TRACes
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INITIAtE[:IMMEIALE].......eeeeiee ettt et eb et e et e 209
LN UL N I =Y U= 1T o SR 188
INPULATTENUAHONIAUTO ...ttt et h et eae et e e bt e bt e eae e e bt et e e beeanees 188
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INPULCOUPTING. ...ttt ettt ettt e st e e st e e bt e esseeeaeeeaseeeseeesseesseeensaeesseeseessseenneesnseenseeanns
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INPut:FILE:PATH...... ...183
INP UL F I LT @ HP A S S i S T AT ] ettt et e e e et e e e et e e e eas e e et e e e sseeeesasseeesssaeeansseaeensneeennns 158
[NV o [ =Y A [T RS AN =Y OSSPSR PP UURRUURROURRINE 159
IN P UL G AIN S T AT €.ttt ettt et e e st e e b e e s e e st e eateeeseeesseesseeensaeesseeseeessaeneeensaenseeanns 187
INPULIGAINIVALUE]. .ottt h et h ettt h e e bt e ehe e bt e e he e e bt e eae e e bt et e ebeeaneas 187
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INPULISELECL. ...ttt et h ekt b e bt e bt e eab e et eenb e e bt e ene e e bt e enbeenbeeannis 159
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INSTIUMENE[ESELECE]....t ettt ettt et bt et eb e ebe e nes 154
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LAY OUL: IDENEY[:VWVINDOW] 2.ttt ettt ettt ettt e e e e eat e e e e e sb e et e e eneeeseeemseeebeeanseesneeenneeanns 264
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LAY OULWINDOWSNZIADD? ...ttt ettt ettt ettt e et e et e e s e e e st e e eseesnseeseeenseeaseeennaeeneeenseenneas 267
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MMEMOIY:STORESNZITRACE. ...ttt ettt b e bt bt e et e bt e e nb e e abe e et e e eneeebeesaee s 278
OUTPut:DIQ
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