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Documentation overview

1 Preface

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

1.1 Documentation overview

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

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

www.rohde-schwarz.com/product/FSW

1.1.1 Getting started manual

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

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

1.1.2 User manuals and help

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

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

® Firmware application manual
Contains the description of the specific functions of a firmware application, includ-
ing remote control commands. Basic information on operating the R&S FSV/A is
not included.

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

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

User Manual 1178.9426.02 — 09 9
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1.1.3 Service manual

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

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

https://gloris.rohde-schwarz.com

1.1.4 Instrument security procedures

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

1.1.5 Printed safety instructions

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

1.1.6 Specifications and brochures

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

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

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

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

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

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

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

1.1.9 Videos

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

1.2 About this manual

This Pulse Measurements User Manual provides all the information specific to the
application. All general instrument functions and settings common to all applications
and operating modes are described in the main R&S FSV/A User Manual.

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

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

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

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

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

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

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

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

® |ndex
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1.3 Conventions used in the documentation

1.3.1 Typographical conventions

The following text markers are used throughout this documentation:

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

quotation marks.

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

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

program code guished by their font.

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

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

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

1.3.2 Conventions for procedure descriptions

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

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

1.3.3 Notes on screenshots

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

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

User Manual 1178.9426.02 — 09 12



R&S®PFSV3-K6 Welcome to the pulse measurements application

Starting the pulse application

2 Welcome to the pulse measurements appli-
cation

The R&S FSV3 Pulse application is a firmware application that adds functionality to
perform measurements on pulsed signals to the R&S FSV/A.

The R&S FSV3 Pulse application provides measurement and analysis functions for
pulse signals frequently used in radar applications, for example.

The R&S FSV3 Pulse application (R&S FSV/A-K6) features:

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

e Statistical analysis of pulse parameters
® Analysis of "parameter trends" over time and frequency
® Visualization of the dependency between parameters

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

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

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

http://www.rohde-schwarz.com/product/FSV3000.html.

Installation

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

2.1 Starting the pulse application
Pulse measurements require a separate application on the R&S FSV/A.

To activate the R&S FSV3 Pulse application
1. Press [MODE] on the front panel of the R&S FSV/A.

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

2. Select the "Pulse" item.

il pulse
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Understanding the display information

The R&S FSV/A opens a new measurement channel for the R&S FSV3 Pulse
application.

The measurement is started immediately with the default settings. It can be configured
in the Pulse "Overview" dialog box, which is displayed when you select "Overview"
from any menu (see Chapter 5.1, "Configuration overview", on page 62).

Multiple Measurement Channels and Sequencer Function

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

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

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

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

For details on the Sequencer function see the R&S FSV/A User Manual.

2.2 Understanding the display information

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

MultiView 2= Spectrum ! x Pulse ! x

Ref Level 0.00 dBm Meas Time)| 1
Meas BW
Inp: File

1 Magnitude Capture .1 v 2 Pulse Results
Pulse
1D No.
6 0.0s 18.728365318 m

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

- WMW ”

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

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

2 = Diagram area

= Channel bar for firmware and measurement settings

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

o o b

Channel bar information

In the R&S FSV3 Pulse application, the R&S FSV/A shows the following settings:

Table 2-1: Information displayed in the channel bar in the R&S FSV3 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 I/Q data file, most measurement settings related to data acquisition are not
known and thus not displayed.

(See Chapter 4.5, "Basics on input from 1/Q data files", on page 55)

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-
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played only when applicable for the current measurement. For details see the
R&S FSV/A Getting Started manual.

Window title bar information

For each diagram, the header provides the following information:

2 Magnitude Capture

Figure 2-1: Window title bar information in the R&S FSV3 Pulse application

1 = Window number
2 = Window type

3 = Trace color

4 = Trace number

6 = Trace mode

Diagram footer information

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

Status bar information

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

3 Measurements and result displays

3.1

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

Measurement range vs. result range vs. detection range

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

The detection range (if enabled) determines which part of the capture buffer is ana-
lyzed. The pulse numbers in the result displays are always relative to the current
detection range, that is: pulse number 1 is the first pulse within the detection range in
the capture buffer. If disabled (default), the entire capture buffer is used as the detec-
tion range. See also "Detection range" on page 49.

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 8.3, "How to export
table data", on page 140.

LI U | Y= o F= T =10 4= (= TSRS 17
e Evaluation methods for pulse measurements..........cccuueceieiiiieieiiei e, 31

Pulse parameters

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

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 44.)
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Figure 3-1: Definition of the main pulse parameters and characteristic values

In order to obtain these results, select the corresponding parameter in the result config-
uration (see Chapter 6.1, "Result configuration”, on page 99) or apply the required
SCPI parameter to the remote command (see Chapter 9.13, "Configuring the results",
on page 193 and Chapter 9.17, "Retrieving results", on page 283).

L I {0 T To o =T = 4 1= (= R 18
e  Power/amplitude Parameters........veeeiiiieccciiiiiiee e e e 21
LI o = To [T o To YA oY= =0 1= (= USRS 25
®  Phase Parameters......cccoc i it ———————————— 26
e Envelope model (cardinal data points) parameters...........ccccceeviiiirriiiieieiiiie, 27

Timing parameters

The following timing parameters can be determined by the R&S FSV3 Pulse applica-
tion.

B IR 0= ] 2= T o SRR 19
TS 41T TR I T2 1= PRSP 19
1T o = S 19
= I T S RPPRR 19
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Pulse Width (ON TIimME)...eeeeeeiieeieiiie ettt e e e e e e e e e e e e e e e e eannes 20
L 3 I 0T SO 20
DULY RAIO...ci it e e e e e e e e e 20
DULY CYCIE (0] uteeeeeeatteiee e ettt ettt ettt e ettt e e e sttt e e e s s aneee e e s aaneeeeesanneeeaenan 20
Pulse Repetition INterval.......... ..o e e e e e e e e e e e 20
Pulse Repetition FrequENCY (HZ)....coocie i e e e e e e e e e e 21
Timestamp

The time stamp uniquely identifies each pulse in the capture buffer. It is defined as the
time from the capture start point to the beginning of the pulse period of the current
pulse. (As opposed to the pulse number, which is always relative to the start of the
detection range, see also "Detection range" on page 49).

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 65.

Note: For external triggers, the trigger point within the sample (TPIS) is considered in
the timestamp (see TRACe: IQ: TPISample? on page 294).

Remote command:

[SENSe: ] PULSe:TIMing:TSTamp? on page 321
CALCulate<n>:TABLe:TIMing:TSTamp on page 249
[SENSe: ] PULSe:TIMing:TSTamp:LIMit? on page 347

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 320
CALCulate<n>:TABLe:TIMing:SETT11ing on page 249
[SENSe: ] PULSe:TIMing:SETT1ling:LIMit? on page 347

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 319
CALCulate<n>:TABLe:TIMing:RISE on page 249
[SENSe: ] PULSe:TIMing:RISE:LIMit? on page 346

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.
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See Figure 3-1

Remote command:

[SENSe: ] PULSe:TIMing:FALL? on page 315
CALCulate<n>:TABLe:TIMing:FALL on page 247
[SENSe: ] PULSe:TIMing:FALL:LIMit? on page 346

Pulse Width (ON Time)

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

See Figure 3-1

Remote command:

[SENSe:]PULSe:TIMing:PWIDth? on page 319
CALCulate<n>:TABLe:TIMing:PWIDth on page 248
[SENSe: ] PULSe:TIMing:PWIDth: L IMit? on page 346

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 316
CALCulate<n>:TABLe:TIMing:OFF on page 248
[SENSe: ] PULSe:TIMing:0FF:LIMit? on page 346

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 315
CALCulate<n>:TABLe:TIMing:DRATio on page 247
[SENSe: ] PULSe:TIMing:DRATio:LIMit? on page 346

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 314
CALCulate<n>:TABLe:TIMing:DCYCle on page 247
[SENSe: ] PULSe:TIMing:DCYCle:LIMit? on page 346

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 65) determines whether this value is calculated from con-
secutive rising or falling edges.
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Pulse parameters

Remote command:

[SENSe: ] PULSe:TIMing:PRI? on page 318
CALCulate<n>:TABLe:TIMing: PRI on page 248
[SENSe: ] PULSe:TIMing:PRI:LIMit? on page 346

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 317
CALCulate<n>:TABLe:TIMing:PRF on page 248
[SENSe: ] PULSe:TIMing:PRF:LIMit? on page 346

Power/amplitude parameters

The following power/amplitude parameters can be determined by the R&S FSV3 Pulse
application.

] o 3N 01V = PR 21
BaSE POWET ...ttt e e e e e e e e e e e e e 21
PUISE AMPIITUAE......ceeeeeeeee e s e e e e e e e aaaaaeaeeeeeeeeees 22
In-Phase Amplitude/Quadrature Amplitude..........coooiiiiii e 22
AVEIAgE ON POWET ... .. ettt e e s e e e e e e e e e e e s e e nreeeeeeaeaaeeean 22
AVEIAgE TX POWET ...ttt e e e e e e e e e s s s eeees 22
YT T T T T e =T 22
PEAK POWET ...ttt e e e e e e e e e 23
Peak-to-Avg ON Power Ratio..........cooviiiiiieeeeeceie s 23
Peak-to-Average TX POWEr RatiO........uuuuuiiiiiiiiiiiie e 23
Peak-to-Min POWer RatiO..........ueiiiiiiiiiiii et 23
130T o JE 23
[ o] o 24
OVEISNOOL. ...ccetiiiteittteeeee ettt e ettt e e e et e e e e e eeaeaeaaeaeeeeeeeeesesesersarasananan 24
oAV =T = G oY1 | TS EUUUU 24
Pulse-to-Pulse Power Ratio..........coiiiiiiiiiiecee e 24
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 93).

Remote command:

[SENSe: ] PULSe:POWer:TOP? on page 312

CALCulate<n>:TABLe:POWer:TOP on page 246

[SENSe: ] PULSe:POWer:TOP:LIMit? on page 346

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.
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Remote command:

[SENSe: ] PULSe:POWer :BASE? on page 302
CALCulate<n>:TABLe:POWer : BASE on page 243
[SENSe: ] PULSe:POWer:BASE:LIMit? on page 346

Pulse Amplitude

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

Remote command:

[SENSe: ] PULSe:POWer: AMPLitude? on page 299
CALCulate<n>:TABLe:POWer:AMPLitude on page 242
[SENSe: ] PULSe:POWer:AMPLitude:LIMit? on page 346

In-Phase Amplitude/Quadrature Amplitude

The pulse in-phase or quadrature amplitude as a voltage, measured at the measure-
ment point of the pulse (see Chapter 5.9.2, "Measurement point", on page 94). Values
range from -10 mV to +10 mV.

Remote command:

Querying results:

[SENSe: ] PULSe:POWer:AMPLitude:I? on page 300
[SENSe: ] PULSe:POWer:AMPLitude:Q? on page 301
Including results in result summary table:
CALCulate<n>:TABLe:POWer:AMPLitude: I on page 242
CALCulate<n>:TABLe:POWer : AMPL1itude:Q on page 242
Querying limit check results:

[SENSe: ] PULSe:POWer:AMPLitude:I:LIMit? on page 346
[SENSe: ] PULSe:POWer:AMPLitude:Q:LIMit? on page 346

Average ON Power
The average power during the pulse ON time

Remote command:

[SENSe: ] PULSe:POWer:0ON? on page 304
CALCulate<n>:TABLe:POWer :ON on page 244
[SENSe: ] PULSe:POWer:0ON:LIMit? on page 346

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

Remote command:

[SENSe: ] PULSe:POWer:AVG? on page 301
CALCulate<n>:TABLe:POWer :AVG on page 242
[SENSe: ] PULSe:POWer:AVG:LIMit? on page 346

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

[SENSe: ] PULSe:POWer:MIN? on page 304
CALCulate<n>:TABLe:POWer :MIN on page 243
[SENSe: ] PULSe:POWer:MIN:LIMit? on page 346

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

Remote command:

[SENSe: ] PULSe:POWer :MAX? on page 303
CALCulate<n>:TABLe:POWer :MAX on page 243
[SENSe: ] PULSe:POWer:MAX:LIMit? on page 346

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 309
CALCulate<n>:TABLe:POWer : PON on page 245
[SENSe: ] PULSe:POWer:PON:LIMit? on page 346

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 307
CALCulate<n>:TABLe:POWer : PAVG on page 244
[SENSe: ] PULSe:POWer: PAVG: LIMit? on page 346

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 307
CALCulate<n>:TABLe:POWer : PMIN on page 245
[SENSe: ] PULSe:POWer:PMIN:LIMit? on page 346

Droop

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

Droop values are only calculated if Pulse Has Droop is set to "On" (default ).
For more information see Chapter 4.1.1, "Amplitude droop", on page 45

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 94), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:ADRoop:DB? on page 298

[SENSe: ] PULSe:POWer:ADRoop [ : PERCent] ? on page 298
CALCulate<n>:TABLe:POWer : ADRoop: DB on page 241
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CALCulate<n>:TABLe:POWer :ADRoop [ : PERCent] on page 241
[SENSe: ] PULSe:POWer:ADRoop:DB:LIMit? on page 346
[SENSe: ] PULSe:POWer:ADRoop [ :PERCent] : LIMit? on page 346

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 45

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 94), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:RIPP1le:DB? on page 311

[SENSe: ] PULSe:POWer:RIPPle[:PERCent] ? on page 311
CALCulate<n>:TABLe:POWer:RIPPle:DB on page 246
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent] on page 246
[SENSe: ] PULSe:POWer:RIPPle:DB:LIMit? on page 346

[SENSe: ] PULSe:POWer:RIPPle[:PERCent] :LIMit? on page 346

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 47.

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 94), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:OVERshoot : DB? on page 305

[SENSe: ] PULSe:POWer:0VERshoot [ : PERCent] ? on page 306
CALCulate<n>:TABLe:POWer:OVERshoot : DB on page 244
CALCulate<n>:TABLe:POWer:OVERshoot [ : PERCent] on page 244
[SENSe: ] PULSe:POWer:OVERshoot:DB:LIMit? on page 346

[SENSe: ] PULSe:POWer:0OVERshoot [ : PERCent] : LIMit? on page 346

Power (at Point)
The power measured at the pulse "measurement point" specified by the Measurement
Point Reference and the "Offset" on page 95

Remote command:

[SENSe: ] PULSe:POWer: POINt? on page 308
CALCulate<n>:TABLe:POWer: POINt on page 245
[SENSe: ] PULSe:POWer:POINt:LIMit? on page 346

Pulse-to-Pulse Power Ratio
The ratio of the "Power" values from the first measured pulse to the current pulse.

Remote command:

[SENSe: ] PULSe:POWer:PPRatio? on page 310
CALCulate<n>:TABLe:POWer:PPRatio on page 245
[SENSe: ] PULSe:POWer:PPRatio:LIMit? on page 346
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3.1.3 Frequency parameters

The following frequency parameters can be determined by the R&S FSV3 Pulse appli-

cation.

=0 (U= o o USSRt 25
Pulse-Pulse Frequency DiffereNCe.........uuuuuciiiiieii it 25
Frequency Error (RMS)..... st r e e e e e e e e e e e 25
Frequency Error (PEaAK).........uiii i et 25
Frequency Deviation..........ociiiiiieiie e e 26
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Frequency

Frequency of the pulse measured at the defined Measurement point

Remote command:

[SENSe: ] PULSe: FREQuency: POINt? on page 325
CALCulate<n>:TABLe:FREQuency:POINt on page 238
[SENSe: ] PULSe:FREQuency:POINt:LIMit? on page 346

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 325
CALCulate<n>:TABLe:FREQuency:PPFRequency on page 239
[SENSe: ] PULSe:FREQuency: PPFRequency:LIMit? on page 346

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 326
CALCulate<n>:TABLe:FREQuency:RERRor on page 239
[SENSe: ] PULSe:FREQuency:RERRor: LIMit? on page 346

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 324
CALCulate<n>:TABLe:FREQuency:PERRor on page 238
[SENSe: ] PULSe:FREQuency:PERRor:LIMit? on page 346
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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 323
CALCulate<n>:TABLe:FREQuency:DEViation on page 238
[SENSe: ] PULSe:FREQuency:DEViation:LIMit? on page 346

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 322
CALCulate<n>:TABLe:FREQuency:CRATe on page 238
[SENSe: ] PULSe:FREQuency:CRATe:LIMit? on page 346

Phase parameters

The following phase parameters can be determined by the R&S FSV3 Pulse applica-
tion.

[ = 1T TP SRR 26
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PRase DEVIATION... ... ettt et e e e e e s e e et e e enaaes 27
Phase

Phase of the pulse measured at the defined Measurement point

Remote command:

[SENSe: ] PULSe:PHASe: POINt? on page 329
CALCulate<n>:TABLe:PHASe:POINt on page 240
[SENSe: ] PULSe:PHASe: POINt:LIMit? on page 346

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 330
CALCulate<n>:TABLe:PHASe:PPPHase on page 240
[SENSe: ] PULSe:PHASe: PPPHase:LIMit? on page 346
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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 331
CALCulate<n>:TABLe:PHASe:RERRor On page 241
[SENSe: ] PULSe:PHASe:RERRor:LIMit? on page 346

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 328
CALCulate<n>:TABLe:PHASe:PERRor on page 240
[SENSe: ] PULSe:PHASe: PERRor: LIMit? on page 346

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 328
CALCulate<n>:TABLe:PHASe:DEViation on page 240
[SENSe: ] PULSe:PHASe:DEViation:LIMit? on page 346

Envelope model (cardinal data points) parameters

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

Rise Top-Point

Fall Top-Point

¢b Rise High-Point

Fall High-Paint
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Fall Base-Point
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Figure 3-2: Envelope model parameters

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

You configure the desired high, mid and low thresholds for the rise and fall slopes rela-
tive to the base (0%) and top (100%) levels. See Chapter 5.9.1, "Measurement levels",
on page 92.

The power value of the rise base point and the fall base point is assumed to be equal
and is defined by the "Base Power" parameter found in the "Amplitude Parameters"
group of the table configuration (see "Base Power" on page 21).
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Rise Base Point Time
The time the amplitude starts rising above 0 %.
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Remote command:

[SENSe: ] PULSe:EMODel :RBPTime? on page 339
CALCulate<n>:TABLe:EMODel :RBPTime on page 235
[SENSe: ] PULSe:EMODel :RBPTime: LIMit? on page 345

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

Remote command:

[SENSe: ] PULSe:EMODel :RLPTime? on page 342
CALCulate<n>:TABLe:EMODel :RLPTime on page 236
[SENSe: ] PULSe:EMODel :RLPTime: LIMit? on page 346

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

Remote command:

[SENSe: ] PULSe:EMODel :RMPTime? on page 343
CALCulate<n>:TABLe:EMODel :RMPTime on page 237
[SENSe: ] PULSe:EMODel :RMPTime:LIMit? on page 346

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

Remote command:

[SENSe: ] PULSe:EMODel :RHPTime? on page 341
CALCulate<n>:TABLe:EMODel :RHPTime on page 236
[SENSe: ] PULSe:EMODel :RHPTime: LIMit? on page 346

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

Remote command:

[SENSe: ] PULSe:EMODel :RTPTime? on page 345
CALCulate<n>:TABLe:EMODel:RTPTime on page 237
[SENSe: ] PULSe:EMODel :RTPTime:LIMit? on page 346

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

Remote command:

[SENSe: ] PULSe:EMODel :RLPLevel? on page 341
CALCulate<n>:TABLe:EMODel :RLPLevel on page 236
[SENSe: ] PULSe:EMODel :RLPLevel : LIMit? on page 346

Rise Mid Point Level

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

[SENSe: ] PULSe:EMODel :RMPLevel? on page 343
CALCulate<n>:TABLe:EMODel :RMPLevel on page 236
[SENSe: ] PULSe:EMODel :RMPLevel : LIMit? on page 346
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Rise High Point Level
The amplitude of the High (Distal) Threshold in the rising edge.

Remote command:

[SENSe: ] PULSe:EMODel : RHPLevel? on page 340
CALCulate<n>:TABLe:EMODel :RHPLevel on page 235
[SENSe: ] PULSe:EMODel :RHPLevel : LIMit? on page 345

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

Remote command:

[SENSe: ] PULSe:EMODel :RTPLevel? on page 344
CALCulate<n>:TABLe:EMODel :RTPLevel on page 237
[SENSe: ] PULSe:EMODel :RTPLevel : LIMit? on page 346

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

Remote command:

[SENSe: ] PULSe:EMODel : FBPTime? on page 333
CALCulate<n>:TABLe:EMODel : FBPTime on page 233
[SENSe: ] PULSe:EMODel : FBPTime: LIMit? on page 345

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

Remote command:

[SENSe: ] PULSe:EMODel : FLPTime? on page 336
CALCulate<n>:TABLe:EMODel:FLPTime on page 234
[SENSe: ] PULSe:EMODel : FLPTime: LIMit? on page 345

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

Remote command:

[SENSe: ] PULSe:EMODel : FMPTime? on page 337
CALCulate<n>:TABLe:EMODel : FMPTime on page 234
[SENSe: ] PULSe:EMODel : FMPTime : LIMit? on page 345

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

Remote command:

[SENSe: ] PULSe:EMODel : FHPTime? on page 335
CALCulate<n>:TABLe:EMODel: FHPTime on page 233
[SENSe: ] PULSe:EMODel : FHPTime: LIMit? on page 345

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

[SENSe: ] PULSe:EMODel : FTPTime? on page 339
CALCulate<n>:TABLe:EMODel : FTPTime on page 235
[SENSe: ] PULSe:EMODel : FTPTime: LIMit? on page 345

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

Remote command:

[SENSe: ] PULSe:EMODel :FLPLevel? on page 335
CALCulate<n>:TABLe:EMODel:FLPLevel on page 233
[SENSe: ] PULSe:EMODel :FLPLevel : LIMit? on page 345

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

Remote command:

[SENSe: ] PULSe:EMODel : FMPLevel? on page 337
CALCulate<n>:TABLe:EMODel:FMPLevel on page 234
[SENSe: ] PULSe:EMODel : FMPLevel : LIMit? on page 345

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

Remote command:

[SENSe: ] PULSe:EMODel : FHPLevel? on page 334
CALCulate<n>:TABLe:EMODel :FHPLevel on page 233
[SENSe: ] PULSe:EMODel : FHPLevel : LIMit? on page 345

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

Remote command:

[SENSe: ] PULSe:EMODel : FTPLevel? on page 338
CALCulate<n>:TABLe:EMODel:FTPLevel on page 234
[SENSe: ] PULSe:EMODel:FTPLevel : LIMit? on page 345

3.2 Evaluation methods for pulse measurements

The data that was measured by the R&S FSV3 Pulse application can be evaluated
using various different methods.

All evaluation modes available for the Pulse measurement are displayed in the selec-
tion bar in SmartGrid mode.
For details on working with the SmartGrid see the R&S FSV/A Getting Started manual.

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

® "Pulse Frequency"
® "Pulse Magnitude"
® "Pulse Phase"

The following evaluation methods are available for Pulse measurements:

Magnitude CaplUre..........uiiiiiieee ettt s eanee e as 32
1Y =T =T 7= o) [ 33
Parameter DistriDULION..........oooi i 33
Parameter SPECIIUML.......uuiiiiii e e e e e e e e s s ree e e e e e aeeeeesnannnes 34
Parameter TreNd...... .o e e e e 35
PUISE FIEAUENCY....cceeeeieieett et e et e ettt e s e s e s e eeeaaaaaaaaaeeeeseenes 37
0 7= =T g o N SRR 37
PUISE MagGNItUAE.......eeiiiiiieei e e e e 38
UL T ST g o = Y 39
Pulse Phase (Wrapped).......cuue ittt e e e e 39
PUISE RESUIES....eeeeeeeiiee e e e e e e 40
PUISE-PUISE SPECITUM.....cceiiiiieeecc et e e e e e e e e e e e e e eeeeeees 41
PUISE SEALISTICS. ....eteeeeeeiieie e e e e e e 42
Result RaNge SPECIIUML.....uiiiii e 43

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

Additionally, the following parameters are indicated by horizontal lines in the diagram:
e "Ref": the pulse detection reference level (see Chapter 5.9.1, "Measurement lev-
els", on page 92)
"Det": the pulse detection threshold (see "Threshold" on page 90)
"100 %": a fixed top power level (see "Fixed Value" on page 93)
You can drag the line in the diagram to change the top power level.

The detection range is indicated by vertical lines ("DR", see "Detection Range"
on page 91). You can drag the lines within the capture buffer to change the detection
range.
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1 Magnitude Capture

tart0,.0s e ) B ] Stop 1.0 ms.

Remote command:

LAY:ADD:WIND '2',RIGH,MCAP see LAYout:ADD[:WINDow]? on page 259
Results:

TRACe<n>[:DATA] ? on page 284

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

This table is displayed automatically if configured accordingly.

1 Marker Table

Wind Type X-Value Y-Value Function Function Result
2 1 21725 ms
2 2 13.859 ms

4.6259 ms

9.2331 ms

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

Remote command:

LAY:ADD? '1l',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 259
Results:

CALCulate<n>:MARKer<m>:X on page 273
CALCulate<n>:MARKer<m>:Y? on page 353

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.
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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 259
Chapter 9.13.3, "Configuring a parameter distribution", on page 195

Results:

TRACe<n>[:DATA] ? on page 284

Parameter Spectrum

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

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

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

-60 dEll

-70 dEli

-80 dE|l

0.0 Hz 16.602 kHz/

Remote command:

LAY:ADD:WIND '2',RIGH,PSP see LAYout:ADD[:WINDow]? on page 259
Chapter 9.13.4, "Configuring a parameter spectrum”, on page 202

Results:

TRACe<n>[:DATA] ? on page 284

Parameter Trend

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

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

For each "parameter trend" window you can configure a different parameter to be dis-
played for both the x-axis and the y-axis, making this a very powerful and flexible
analysis tool.
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3 Pulse Width Trend

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

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

Upper 520.0 ns
Lower 500.0ns |~ P :

470.0 ns 10.0 ns/

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

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

If a limit is defined for a parameter that is displayed in a "Parameter Trend" diagram,
the "Auto Scale Once" on page 113 function is not available for the axis this parameter
is displayed on (see also "Activating a limit check for a parameter" on page 112). This
avoids the rapid movement of the limit lines which would occur if the axis scale
changed.

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

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

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

Remote command:
LAY:ADD:WIND '2',RIGH,PTR See LAYout:ADD[:WINDow]? on page 259
Chapter 9.13.6, "Configuring a parameter trend", on page 211

Pulse Frequency

Displays the frequency trace of the selected pulse. The length and alignment of the
trace can be configured in the "Result Range" dialog box (see Chapter 6.1.2, "Result
range", on page 100).

3 Pulse (1) Frequency

Start 6.4 ps

Note:
You can apply an additional filter after demodulation to help filter out unwanted signals
(see "FM Video Bandwidth" on page 103).

Remote command:

LAY:ADD:WIND '2',RIGH,PFR see LAYout:ADD[:WINDow]? on page 259
Results:

TRACe<n>[:DATA] ? on page 284

Pulse | and Q

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

on page 100).
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6 Pulse (2) I/Q

104.300001112 ps

Remote command:

LAY:ADD:WIND '2',RIGH,PIAQ see LAYout:ADD[:WINDow]? on page 259
Results:

[SENSe: ] PULSe:POWer:AMPLitude:I? on page 300

[SENSe: ] PULSe:POWer : AMPLitude:Q? on page 301

Pulse Magnitude

Displays the magnitude vs. time trace of the selected pulse. The length and alignment
of the trace can be configured in the "Result Range" dialog box (see Chapter 6.1.2,
"Result range", on page 100).

4 Pulse (1) Magnitude e 1 Clrw

0

Start 6.4 ps Stop 36.43 ps

Remote command:
LAY:ADD:WIND '2',RIGH,PMAG See LAYout:ADD[:WINDow]? on page 259

Results:
TRACe<n>[:DATA] ? on page 284
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Pulse Phase

Displays the phase vs. time trace of the selected pulse. The length and alignment of
the trace can be configured in the "Result Range" dialog box (see Chapter 6.1.2,
"Result range", on page 100).

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 259
Results:

TRACe<n>[:DATA] ? on page 284

Pulse Phase (Wrapped)

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

ter 6.1.2, "Result range", on page 100).

3 Pulse (1) Phase (Wrapped) o1 Clrw

13.44500015 ps 24.839999242 ps
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Remote command:

LAY:ADD:WIND '2',RIGH,PPW see LAYout:ADD[:WINDow]? on page 259
Results:

TRACe<n>[ :DATA] ? on page 284

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 99). The currently selected pulse is highlighted blue. The pul-
ses contained in the current capture buffer (or detection range, if enabled) are highligh-
ted green. The number of detected pulses in the current capture buffer ("Curr") and the
entire measurement ("Total") is indicated in the title bar.

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

Note:
You can apply an additional filter after demodulation to help filter out unwanted signals
(see "FM Video Bandwidth" on page 103).

Limit check

Optionally, the measured results can be checked against defined limits (see Chap-
ter 6.1.6.1, "Limit settings for table displays”, on page 111). The results of the limit
check are indicated in the Pulse Results table as follows:

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

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

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

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

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

-48,404

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

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

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

Remote command:

LAY:ADD:WIND '2',RIGH,PRES see LAYout:ADD[:WINDow]? on page 259
Chapter 9.13.8, "Configuring the statistics and parameter tables", on page 231
Results:

Chapter 9.17.4, "Retrieving parameter results", on page 295

Number of pulses: [SENSe: ] PULSe : COUNt? on page 292

Chapter 9.17.5, "Retrieving limit results", on page 345

Pulse-Pulse Spectrum

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

99.22 Hz/

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

Remote command:

LAY:ADD? '1l',RIGH,PPSP, see LAYout:ADD[:WINDow]? on page 259
Results:

TRACe<n>[:DATA] ? on page 284

Pulse Statistics

Displays statistical values (minimum, maximum, average, standard deviation) for the
measured pulse parameters in a table of results. The number of evaluated pulses is
also indicated. Both the current capture buffer data and the cumulated captured data
from a series of measurements are evaluated. The statistics calculated only from pul-
ses within the current capture buffer (or detection range, if enabled) are highlighted
green. For reference, the measured parameters from the "Selected Pulse" are also
shown, highlighted blue. The displayed parameters are the same as in the "Pulse
Results" and can be configured in the "Result Configuration" (see Chapter 6.1, "Result
configuration", on page 99).

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

Note: Limit checks are also available for "Pulse Statistics"; see "Pulse Results"
on page 40.

Remote command:

LAY:ADD:WIND '2',RIGH,PST see LAYout:ADD[:WINDow]? on page 259
Chapter 9.13.8, "Configuring the statistics and parameter tables", on page 231
Results:

Chapter 9.17.4, "Retrieving parameter results", on page 295
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[SENSe: ] PULSe:<ParameterGroup>:<Parameter>:COUNt? on page 293
Chapter 9.17.5, "Retrieving limit results”, on page 345

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 100.

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 e | Pk
44,33 dBm
KRS -9.2773 MHz

I
|

I

|

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

25.0 MHz/ Span 250 MHz

Remote command:
LAY:ADD:WIND '2',RIGH,RRSP see LAYout:ADD[:WINDow]? on page 259

Results:
TRACe<n>[:DATA] ? on page 284
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4 Measurement basics

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

tings.

o Parameter definitionS.........ooo oo —————— 44
O PUISE AEtECHON...cciii i 47
e Parameter spectrum calculation.............oooouiiiiiiiiiiii e 49
o Segmented data CaptUMNNG....ccoiviii it 52
e Basics on input from I/Q data fileS........cueeeiiieiiiiiii e 55
®  Trace €VaAlUALION........oooeiiieieit et a e e e e e e e e 56

4.1 Parameter definitions

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

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

Value | Description

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

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

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

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

Lian 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 measured

Lrip- The magnitude in V corresponding to the lowest measured level below the reference model which
occurs within the ripple portion of the pulse top

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

L N4 0] 0] 1148 o 1= Yo [ (o To] o U UUPUPR P RRRPN 45

L I ] o] o] LU PO PP PUPP P UPRORPPN: 45

L I @ V7= = o o T S 47
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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

72
100% 0%

L.
Droop (dB) = 20 xlog,,| —=
fall

Measured Magnitude (V)

Reference Magnitude (V)

I-ris. 3

Lfal

t(s)

Figure 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 behavior compensates for droop in the pulse top using the following formu-
lae:
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‘+_L0++Lo—_ rip—
Ripple (%V) ="~ o ? ‘ x100
LlOO% _Lo%
.- |+|[2 -1
Ripple (%W)="—-"—2"L_1 2~ ™ | x 100
L100% - LO%
2 L g2
. 100% rip+ top +
Ripple (dB) =10 x log,,| — Iz _p ‘
100% top — rip—

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

L“ + Lri
Ripple (%V) = ——"-x100

100% — 0%

2 2

L. —L
Ripple (%W) = —"——2=x100
100% ~ ~0%

. Lrip+
Ripple (dB)=20xlog,,
rip—
The following illustration indicates the levels used for calculation.

L
V)

Measured Magnitude (V) Reference Magnitude (V)

Ll.ip.,,____________ —_ e

Lio

I-ri|;l-

I .

(defined by user as % of
pulse top)

|
|
|
|
: Ripple Portion
|
|
|
|

k———100% of pulse top——

t(s)

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

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

L, —L,.,
Overshoot (%V) = —2—1%% %100

100% ~ 0%

2 2
LOV - LlOO%
2 72

100% 0%

Overshoot (%W) = x100

100%

L
Overshoot (dB) =20 x log 10[ o j

Reference Magnitude (V)

Measured Magnitude (V) ‘

Lo

Figure 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 falls below that threshold, or vice versa. Pulses that rise to and then remain at
a peak (positive) power level for a certain duration, and then fall again are referred to
as positive pulses. The opposite - falling to and remaining at a minimum (negative)
power level, then rising - is referred to as a negative pulse. The "ON" power level is
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referred to as the top or 100% level, whereas the "OFF" level is referred to as the
base or 0% level.

Top ~ Base

Base Top
Positive Negative

pulse pulse

A hysteresis can refine the detection process and avoid falsely interpreting unstable
signals as additional pulses. Optionally, detection can be restricted to a maximum num-
ber of pulses per capture process.

A top power level that is not constant is called an amplitude droop. Since the top level
is an important reference for several pulse parameters, take a droop into consideration
where possible. If a signal is known to have a droop, the reference level is not calcula-
ted as an average or median value over the ON time. Instead, it is calculated sepa-
rately for the rising and falling edges.

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

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

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

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

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

® Therise time

® The ON time

® The fall time

® The OFF time

To avoid taking noise, ripples, or other signal instabilities into consideration, the abso-

lute peak or minimum power values are not used to calculate these characteristic val-
ues. Instead, threshold values are defined.

See Chapter 3.1, "Pulse parameters"”, on page 17 for more precise definitions and an
illustration of how these values are calculated.
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4.3

Parameter spectrum calculation

Detection range

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

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

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

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

Parameter spectrum calculation

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

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

Frequency axis

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

Interpolation

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

The number of possible interpolation values is restricted to 100,000 by the R&S FSV3
Pulse application . Thus, the resulting spectrum is limited. By default, the frequency
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span for the resulting spectrum is determined automatically. However, to improve the
accuracy (and performance) of the interpolation, the maximum required frequency
span can be restricted further manually.

Non-contiguous pulses - sections vs gaps

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

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

Example: Non-contiguous pulse measurement

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

Blocks

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

Window functions

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

Various different window functions are provided in the R&S FSV3 Pulse application.
Each of the window functions has specific characteristics, including some advantages
and some trade-offs. Consider these characteristics carefully to find the optimum solu-
tion for the measurement task.
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Table 4-1: FFT window functions

Window type

Function

Rectangular

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

Hamming

Wi‘mmmmg(ﬂj = 0.54— 046( )

length—1

Hann

2mn
Wy ann (1) = 0.5 — 0.5( )

length — 1

Blackman
(default)

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

Bartlett

length —1 2 length —1
0.5
alpha =
1+cos———
length—1
2mn
Wyareteee (1) = 0.54 — 0-46(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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Figure 4-4: Calculating a parameter spectrum for non-contiguous pulses

4.4 Segmented data capturing

As described above, measuring pulses with a varying repetition interval is a common
task in the R&S FSV3 Pulse application. Pulses to be measured can have a relatively
short duration compared to the repetition interval (low duty cycle). Performing a mea-
surement over a long time period can lead to large volumes of data with only minor
parts of it being relevant. Thus, a new segmented data capturing function has been
introduced. Using this function, the input signal is measured for the entire time span,
which can be very long; however, only user-defined segments of the data are actually
stored on the R&S FSV/A. Thus, much less data, and only relevant data, 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-
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thermore, pretrigger information for the pulses within a segment is available, as
opposed to gates that are triggered by a rising or falling edge, and do not provide pre-
trigger data.

Trigger and trigger offset

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

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

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

Measuring... | VISA

Alignment based on trigger event

Since segment definition is based on the trigger event, this event can also be used as
a reference point for the measurement point and result range definition (see Chap-
ter 5.9.2, "Measurement point", on page 94 and "Alignment" on page 101).

To align the measurement point to a trigger event on a per-pulse basis, the R&S FSV3
Pulse application needs to associate one trigger event with each measured pulse. The
following rule applies to both power and external trigger sources:

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

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

”-I -3.0 us |-ﬂ

Trigger

Meas Point

Reference Center Trigger

Offset

Averaging Window

Reference for Pulse-Pulse Measurements

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

Number of events vs number of segments

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

[ triagor ovents |

captured

[ st ] [ sz | | [ 3 | segments

. measurement time .

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

Result displays for segmented data

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

pressed to eliminate the gaps between the captured segments. The segment ranges

User Manual 1178.9426.02 — 09 54



R&S®FSV3-K6 Measurement basics

Basics on input from 1/Q data files

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

on page 32.)

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

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

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

Timestamps vs. sample number

As mentioned above, timing information is available for the entire measurement span,
not only for the captured data segments. Thus, the absolute time that each segment
starts at is available as a timestamp. On the other hand, only the data samples within
the specified segments are actually stored. The samples are indexed. Thus, in addition
to the timestamps, the start of a segment can also be referenced by the index number
of the first sample in the segment. This is useful, for example, when retrieving the cap-
tured segment data in remote operation. (See also TRACe<n>:1Q:SCAPture:
BOUNdary? on page 288.)

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

(See Chapter 4.5, "Basics on input from 1/Q data files", on page 55)

4.5 Basics on input from 1/Q data files

The 1/Q data to be evaluated in a particular R&S FSV/A application can not only be
captured by the application itself, it can also be loaded from a file, provided it has the
correct format. The file is then used as the input source for the application.

For example, you can capture I/Q data using the 1/Q Analyzer application, store it to a
file, and then analyze the signal parameters for that data later using the Pulse applica-
tion (if available).

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

e _.ig.tar

e .igw
® .Csv
® _mat
e WV

e _aid

(For details, see the R&S FSV/A 1/Q Analyzer and 1/Q Input User Manual.)
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Trace evaluation

Only a single data stream can be used as input, even if multiple streams are stored in
the file.

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

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

For 1/Q file input, the stored I/Q data remains available as input for any number of sub-
sequent measurements. When the data is used as an input source, the data acquisi-
tion settings in the current application (attenuation, center frequency, measurement
bandwidth, sample rate) can be ignored. As a result, these settings cannot be changed
in the current application. Only the measurement time can be decreased, in order to
perform measurements on an extract of the available data (from the beginning of the
file) only.

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

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

Sample iq.tar files

If you have the optional R&S FSV/A VSA application (R&S FSV3-K70), some sample
iqg.tar files are provided inthe C: /R S/Instr/user/vsa/DemoSignals directory
on the R&S FSV/A.

Pre-trigger and post-trigger samples

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

Trace evaluation

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

ter 6.1.2, "Result range", on page 100) can be configured. For example, you can per-
form statistical evaluations over a defined number of measurements, pulses, or sam-
ples.
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You can configure up to 6 individual traces for the following result displays (see Chap-
ter 6.1.2, "Result range", on page 100):

® "Pulse Frequency" on page 37

® '"Pulse Magnitude" on page 38

® "Pulse Phase" on page 39

® "Pulse Phase (Wrapped)" on page 39

Trace STAtISTICS. . e a e 57
NOIMANIZING TrACES. ....eeeiiii it 58

Trace statistics

Each trace represents an analysis of the data measured in one result range. Statistical
evaluations can be performed over several traces, that is, result ranges. Which ranges
and how many are evaluated depends on the configuration settings.

Selected pulse vs all pulses

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

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

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

Result - ppus  RR#3
range #1
Capturef Sweep count. | s T s
#1
#2
#3
B H

Figure 4-7: Trace statistics - number of averaging steps
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4.6.2 Normalizing traces

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

Normalization based on a measurement point

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

The measurement point used for normalization is the same point used to determine the
pulse parameter results, see Chapter 5.9.2, "Measurement point", on page 94.

Y6 Pulse (1) Phase

il
|
1 1
J___.—-' ! | ||_|'q| f

100.0 ns/

Figure 4-8: Normalization of the Pulse Phase trace based on the measured pulse
By default, the measurement point is the center of the pulse. However, this position
can be moved arbitrarily within the pulse by defining an offset.

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

100.0 ns/

Figure 4-9: Normalization of the Pulse Phase trace based on the measured pulse + 100 ns offset

O Normalization + averaging window

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

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

100.0 ns/

Figure 4-10: Normalization based on the measured pulse with an average window
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Normalization based on a reference pulse

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

“6 Pulse (1) Phase : q e 3Mi Min

100.0 ns/

Figure 4-11: Normalization based on a reference pulse

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

@ parameter results is also normalized. Thus, normalization based on a reference pulse
modifies the results in the Pulse Results and "Pulse Statistics" on page 42 tables! The
pulse parameter values in the pulse tables for the (normalized) reference pulse are
always 0.

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

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

® A fixed pulse number

® The currently selected pulse

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

Normalization of pulse phase traces

Phase traces for an individual pulse can be normalized just like magnitude and fre-
quency traces, as described above. However, you can also define a phase offset. In
this case, the pulses are not normalized to 0, but to the phase offset value. The phase
measured at a specified point in the reference or measured pulse, plus the phase off-
set, is subtracted from each trace point.
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The phase offset for normalization is defined in the "Units" settings (see "Phase Nor-
malization" on page 115).

User Manual 1178.9426.02 — 09 61



R&S®PFSV3-K6 Configuration

Configuration overview

5 Configuration

Access: [MODE] > "Pulse"
Pulse measurements require a special application on the R&S FSV/A.

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

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

O Automatic refresh of results after configuration changes

The R&S FSV/A 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.

o  Configuration OVEIVIEW. ... .. ... it e e e e e 62
L JIS o o =1 o L= T o] 1T o TSR 64
e Input and outpuUt SELHINGS.....coiiiiiiiii s 67
®  Frontend SEtINGS......uuuiiiieiiiii e 72
L I Iy o o [T ==Y 1] o P 78
L I 7= 7= = oo [ 1] 1o ) 1S 84
@ SWEEP SEHINGS. oo ———————————— 87
O PUISE AeteCHiON. ..ot 89
e Pulse measurement SEtINGS. ... 92
L I N U (] g = L o T= 4 o 1T SRR 98

5.1 Configuration overview

Access: all menus

>N

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

Pulse Period High to Low Input RF50Q

Modulation CW Frequency 13.25 GHz

Droop On Ref Level 0.0 dBm Source Free Run Filter Gauss

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

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

‘—1

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

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

Preset Channel Specifics for 1: Magnitude Capture ~

In addition to the main measurement settings, the "Overview" provides quick access to
the main settings dialog boxes. Thus, you can easily configure an entire measurement
channel from input over processing to output and evaluation by stepping through the
dialog boxes as indicated in the "Overview".

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

See Chapter 5.2, "Signal description", on page 64

2. Input and Frontend Settings
See Chapter 5.3, "Input and output settings", on page 67

3. (Optionally:) Trigger/Gate
See Chapter 5.5, "Trigger settings", on page 78

4. Data Acquisition
See Chapter 5.6, "Data acquisition", on page 84

5. Pulse Detection
See Chapter 5.8, "Pulse detection", on page 89

6. Pulse Measurement
See Chapter 5.9, "Pulse measurement settings”, on page 92

7. Result Configuration
See Chapter 6.1, "Result configuration”, on page 99

8. Display Configuration
See Chapter 6.2, "Display configuration", on page 115

To configure settings

» Select any button in the "Overview" to open the corresponding dialog box.
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Signal description

Select a setting in the channel bar (at the top of the measurement channel tab) to
change a specific setting.

Preset CRanNEL... ... .ttt e e et as 64
SPECIIC SELHNGS fOr ...t e e e e e e 64

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

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

Remote command:
SYSTem:PRESet :CHANnel [ :EXEC] on page 151

Specific Settings for

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

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

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

Signal description

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

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

User Manual 1178.9426.02 — 09 64



R&S®PFSV3-K6 Configuration

Signal description

Input/Frontend

Input Source Frequency Amplitude Output Probes DC Config Sig °

Timing

Auto Mode

M Pulse Width— P} Min Pulse Width

Droop: On Max Pulse Width

Min Pulse Off Time

Frequency Offset

Auto Mode

Value
Model Chirp Rate

Pulse Period High to Low Auto Mode
Pulse Has Droop On Value (/us)

Pulse Modulation

UL T ST =Ty T o S 65
O ET= o F= T I o T o PSSP 65
PUISE MOAUIBTION. ...t e e e e e e 65
TimING AULO MOE......coeeeiiiec e e s e e e e e e e e e e e e e e e e e e e eeeeseeeeranes 66
Minimum Pulse WIdth...... ..o e 66
Maximum Pulse Width....... ..o 66
Min PUISE Off TIME......eeiiieieeee ettt e e e e e e e s e e e e e e e e e e s s s nnnreeeeees 66
Frequency Offset AULO MOE..........uuiiiiiiiiiiie e e 67
Frequency OffSEt ValUe..........coieeiiiiieeee ettt e e 67
Chirp Rate AULO MOAE...... oo e e e e e e e e e e e e e e e e e e e e e aanas 67
(O o1 T &= (= TS 67

Pulse Period
Defines how a pulse is detected.

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

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

Remote command:
SENSe:TRACe:MEASurement : DEFine: PULSe: PERiod on page 154

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 154

Pulse Modulation
Defines the expected pulse modulation:
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Signal description

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

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

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

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

Remote command:
SENSe:TRACe:MEASurement:DEFine:PULSe:MODulation on page 154

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 152

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

Remote command:
SENSe:TRACe:MEASurement :DEFine:DURation:MIN on page 152

Maximum Pulse Width

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

The analysis of a single pulse is limited to 1 million samples.

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

Meas BW Filter R&S FSV/A
10 MHz Gauss 25 ms

Flat 80 ms
1GHz Gauss 250 ps

Flat 800 ps

Remote command:
SENSe:TRACe:MEASurement : DEFine:DURation:MAX on page 152

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.
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Input and output settings

Remote command:
SENSe:TRACe:MEASurement :DEFine:DURation:OFF on page 152

Frequency Offset Auto Mode

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

Remote command:
SENSe:TRACe:MEASurement : DEFine:FREQuency:0FFSet : AUTO on page 153

Frequency Offset Value

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

Remote command:
SENSe:TRACe:MEASurement : DEFine: FREQuency:OFFSet on page 153

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 153

Chirp Rate

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

Remote command:
SENSe:TRACe:MEASurement : DEFine:FREQuency:RATE on page 153

Input and output settings

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

The R&S FSV/A 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 SOUMCE SEHINGS...uuueeiiiiiiiiiiie e e e e e e e e e e e e s s e e eeeeeee s 68
®  OULPUL SEHINGS. ..ot e s e e 71

User Manual 1178.9426.02 — 09 67



R&S®FSV3-K6 Configuration

5.3.1

5.3.1.1

Input and output settings

Input source settings

Access: "Overview" > "Input/Frontend" > "Input Source"
The input source determines which data the R&S FSV/A analyzes.

The default input source for the R&S FSV/A is "Radio Frequency", i.e. the signal at the
"RF Input" connector of the R&S FSV/A. If no additional options are installed, this is the
only available input source.

o  Radio freqUENCY INPUL..... e 68
e Settings for input from 1/Q data fileS........cueiiiiiii e, 70

Radio frequency input

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

Signal InputSource Frequency Amplitude Output

Radio On
Frequency

Input Coupling AC
I/QFile
Impedance 500

YIG-Preselector  On

RF Input Protection

The RF input connector of the R&S FSV/A must be protected against signal levels that
exceed the ranges specified in the specifications document. Therefore, the R&S FSV/A
is equipped with an overload protection mechanism for DC and signal frequencies up
to 30 MHz. This mechanism becomes active as soon as the power at the input mixer
exceeds the specified limit. It ensures that the connection between RF input and input
mixer is cut off.

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

Radio FrequenCy STate... ... 68
1T 010 1 07 0T o] 11 o A SRR 69
1 g oYY =1 g TS 69
D13 = 1 o SRR 69
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Radio Frequency State
Activates input from the "RF Input" connector.
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Remote command:
INPut:SELect on page 157

Input Coupling
The RF input of the R&S FSV/A can be coupled by alternating current (AC) or direct
current (DC).

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

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

Remote command:
INPut:COUPling on page 155

Impedance
For some measurements, the reference impedance for the measured levels of the
R&S FSV/A can be setto 50 Q or 75 Q.

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

Remote command:
INPut:IMPedance on page 156

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

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

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

mixer path.

"Auto" (Default) The direct path is used automatically for frequencies close
to zero.

"Off" The analog mixer path is always used.

Remote command:
INPut:DPATh on page 156

YIG-Preselector
Enables or disables the YIG-preselector.

This setting requires an additional option R&S FSV3-B11 on the R&S FSV/A.
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Input and output settings

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

Note: Note that the YIG-preselector is active only on frequencies greater than

7.5 GHz. Therefore, switching the YIG-preselector on or off has no effect if the fre-
quency is below that value.

For frequencies above 50 GHz (requires option R&S FSV3-B54G, for R&S FSVA3050
only), the YIG-preselector is automatically switched off (internally, not indicated in the
display). In this case, image frequencies can occur, as specified in the specifications
document.

Remote command:
INPut:FILTer:YIG[:STATe] on page 156

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

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

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

Remote command:
INPut:CONNector on page 155

Settings for input from 1/Q data files

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

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

On

Input File

C:\nd-e.ig.tar

Saved by: RsIqTar DLL Write Class
Comment:

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

Number of Samples: 2469888

Duration of Signal: 20.1 ms

Number of Channels: 1

For details, see the R&S FSV/A 1/Q Analyzer and 1/Q Input User Manual.
/Q INPUL File State. ..ot 70
ST (=oAL o b= = T ] =T 71

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

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

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

Remote command:
INPut:SELect on page 157

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

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

Ligw

.CsSV

.mat

WV

.aid
For details on formats, see the R&S FSV/A 1/Q Analyzer and 1/Q Input user manual.

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

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

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

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

Remote command:
INPut:FILE:PATH on page 157

5.3.2 Output settings

Access: [Input/Output] > "Output”
The R&S FSV/A can provide output to special connectors for other devices.

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

@ How to provide trigger signals as output is described in detail in the R&S FSV/A User
Manual.
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@ X

Output Audio

Noise Source On Off

Trigger 1 Input Output

Trigger 2 Input Output

Trigger 3 Output

Output Type Quitput OFF

NOISE SOUICE CONIIOL.ccuuuniiiiiiiie et e e e e e e s et e e e e s eab e e s e e aaaaaass 72

Noise Source Control

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

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

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

Remote command:
DIAGnostic:SERVice:NSOurce on page 159

5.4 Frontend settings

Access: "Overview" > "Input/Frontend"

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

setup.
®  FreqUENCY SEHNGS...cci i ——————————— 73
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Frontend settings

5.4.1 Frequency settings

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

Or: [FREQ]

Input/Frontend

Signal Input Source Frequency Amp

Frequency

Center Frequency Stepsize

Stepsize Manual WA'EITTS 1.0 MHz

Frequency Offset

(071 o1 (Y g o (=T [UT=Y o[y 73
Center FreqUENCY StEPSIZE.....coii it e e e e e e e e e e e e e e 73
FrequenCy OffSel.......coo e 74

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

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

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

Remote command:
[SENSe: ] FREQuency:CENTer on page 161

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

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

value.

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

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

in the "Value" field.

Remote command:
[SENSe: ] FREQuency:CENTer: STEP on page 161
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Frontend settings

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

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

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

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

Remote command:
[SENSe: ] FREQuency:OFFSet on page 162

Amplitude settings

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

Amplitude settings affect the y-axis values.

Input/Frontend

Signal Input Source Frequency Amplitude Output

Reference Level Input Settings

Value 0.0 dBm Preamplifier

Offset 0.0 dB Input Coupling

Auto Level Impedance
Attenuation Electronic Attenuation
Mode Auto Manual State
Value Mode

Optimization ”  Value

REFEIENCE LEVEL. ... ettt et e e e e nnes 75
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Reference Level

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

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

Since the hardware of the R&S FSV/A is adapted according to this value, it is recom-
mended that you set the reference level close above the expected maximum signal
level. Thus you ensure an optimal measurement (no compression, good signal-to-
noise ratio).

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel
on page 163

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

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

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

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

Remote command:
DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RLEVel:
OFFSet on page 163

RF Attenuation
Defines the mechanical attenuation for RF input.

Attenuation Mode / Value — RF Attenuation
Defines the attenuation applied to the RF input of the R&S FSV/A.

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

By default and when no (optional) electronic attenuation is available, mechanical
attenuation is applied.
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In "Manual" mode, you can set the RF attenuation in 1 dB steps (down to 0 dB). Other
entries are rounded to the next integer value. The range is specified in the specifica-
tions document. If the defined reference level cannot be set for the defined RF attenua-
tion, the reference level is adjusted accordingly and the warning "limit reached" is dis-
played.

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

Remote command:
INPut:ATTenuation on page 165
INPut:ATTenuation:AUTO on page 166

Using Electronic Attenuation
If the (optional) Electronic Attenuation hardware is installed on the R&S FSV/A, you
can also activate an electronic attenuator.

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

Note: Electronic attenuation is not available for stop frequencies (or center frequencies
in zero span) above 7 GHz.

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

When you switch off electronic attenuation, the RF attenuation is automatically set to
the same mode (auto/manual) as the electronic attenuation was set to. Thus, the RF

attenuation can be set to automatic mode, and the full attenuation is provided by the
mechanical attenuator, if possible.

The electronic attenuation can be varied in 1 dB steps. If the electronic attenuation is
on, the mechanical attenuation can be varied in 5 dB steps. Other entries are rounded
to the next lower integer value.

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 167
INPut:EATT:AUTO on page 166
INPut:EATT on page 166

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

For details see Chapter 5.3.1, "Input source settings", on page 68.

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

You can use a preamplifier to analyze signals from DUTs with low output power.
For R&S FSV/A, the following settings are available:
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"Off" Deactivates the preamplifier.

"15 dB" The RF input signal is amplified by about 15 dB.

"30 dB" The RF input signal is amplified by about 30 dB.

"On" Using the preamplifier with the option number 1330.3465.02: the

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

For R&S FSV/A3044 models, the preamplifier is only available under the following con-
ditions:
® In zero span, the maximum center frequency is 43.5 GHz
® For frequency spans, the maximum stop frequency is 43.5 GHz
® For I/Q measurements, the maximum center frequency depends on the analysis
bandwidth:
foenter < 43.5 GHz - (<Analysis_bw>/2)

If any of the conditions no longer apply after you change a setting, the preamplifier is
automatically deactivated.

Remote command:
INPut:GAIN:STATe on page 164
INPut:GAIN[:VALue] on page 164

Input Coupling < Input Settings
The RF input of the R&S FSV/A can be coupled by alternating current (AC) or direct
current (DC).

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

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

Remote command:
INPut:COUPling on page 155

Ext. PA Correction < Input Settings

This function is only available if an external preamplifier is connected to the

R&S FSV/A, and only for frequencies above 1 GHz. For details on connection, see the
preamplifier's documentation.

Using an external preamplifier, you can measure signals from devices under test with
low output power, using measurement devices which feature a low sensitivity and do
not have a built-in RF preamplifier.

When you connect the external preamplifier, the R&S FSV/A reads out the touchdown
(.s2p) file from the EEPROM of the preamplifier. This file contains the s-parameters of
the preamplifier. As soon as you connect the preamplifier to the R&S FSV/A, the pre-
amplifier is permanently on and ready to use. However, you must enable data correc-
tion based on the stored data explicitly on the R&S FSV/A using this setting.

When enabled, the R&S FSV/A automatically compensates the magnitude and phase
characteristics of the external preamplifier in the measurement results. Any internal
preamplifier, if available, is disabled.
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When disabled, no compensation is performed even if an external preamplifier remains
connected.

Remote command:
INPut:EGAIn[:STATe] on page 164

Impedance < Input Settings
For some measurements, the reference impedance for the measured levels of the
R&S FSV/A can be set to 50 Q or 75 Q.

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

Remote command:
INPut: IMPedance on page 156

5.5 Trigger settings

Access: "Overview" > "Trigger" > "Trigger Source"
Or: [TRIG] > "Trigger Config"

Trigger settings determine when the input signal is measured.

Trigger

Trigger Source Trigger In/Out Segmented Capture

Source Ext Trigger 1

Level 1.4V Drop-Out Time JIE

Offset _ Slope Rising Falling

Hysteresis Holdoff

External triggers from one of the [TRIGGER INPUT/OUTPUT] connectors on the
R&S FSV/A are also available.

For step-by-step instructions on configuring triggered measurements, see the
R&S FSV/A User Manual.
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Trigger Source
Defines the trigger source. If a trigger source other than "Free Run" is set, "TRG" is
displayed in the channel bar and the trigger source is indicated.

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

Remote command:
TRIGger [:SEQuence] : SOURce on page 170

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

Remote command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 170

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

(See "Trigger Level" on page 80).

Note: "External Trigger 1" automatically selects the trigger signal from the "Trigger 1
Input / Output" connector on the front panel.

For details, see the "Instrument Tour" chapter in the R&S FSV/A Getting Started man-
ual.

"External Trigger 1"
Trigger signal from the "Trigger 1 Input / Output" connector.

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

Remote command:
TRIG:SOUR EXT, TRIG:SOUR EXT2
See TRIGger [ : SEQuence] : SOURce on page 170
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I/Q Power — Trigger Source
If the R&S FSV3-B600/B601/B1000/B1001 bandwidth extension option is active, this
trigger is not available for bandwidths 2400 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 170

IF Power «— Trigger Source
The R&S FSV/A starts capturing data as soon as the trigger level is exceeded around
the third intermediate frequency.

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

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

This trigger source is only available for RF input.

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

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

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

Remote command:
TRIG:SOUR IFP, see TRIGger [:SEQuence] : SOURce on page 170

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

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

Remote command:

TRIGger [:SEQuence] : LEVel: IFPower on page 169

TRIGger [:SEQuence] : LEVel:IQPower on page 170

TRIGger [:SEQuence] : LEVel [ :EXTernal<port>] on page 169

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

Remote command:
TRIGger [:SEQuence] : DTIMe on page 167

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

Offset < 0: Measurement starts earlier (pretrigger)
Only possible for zero span (e.g. I/Q Analyzer application) and gated trigger switched off

Maximum allowed range limited by the measurement time:

Pretrigger ., = measurement time, .4

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

Remote command:
TRIGger [:SEQuence] :HOLDoff [ : TIME] on page 168

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

Remote command:
TRIGger [ :SEQuence] : SLOPe on page 170

Hysteresis

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

This setting is only available for "IF Power" trigger sources. The range of the value is
between 3 dB and 50 dB with a step width of 1 dB.

(For details see the R&S FSV/A 1/Q Analyzer and 1/Q Input User Manual.)

Remote command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 168

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

Remote command:
TRIGger [:SEQuence] : IFPower:HOLDoff on page 168

Segmented Capture
Access: "Overview" > "Trigger" > "Segmented Capture"

Configures data capturing with a gating function, that is non-continuous data acquisi-
tion.
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Trigger Source Trigger In/Out Segmented Capture

State

Events 2

Trigger Offset 00s

Segment Length [RES

Segmented capture is only possible if an external, IF Power, or RF Power trigger is
used (see "Trigger Source" on page 79).

For details on segmented data capture and recommended settings see Chapter 4.4,
"Segmented data capturing”, on page 52.

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 174

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 54).

Remote command:
[SENSe: ] SWEep:SCAPture:EVENts on page 174

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 174
TRACe<n>:IQ:SCAPture:TSTamp:SSTart? on page 288
TRACe<n>:I1Q:SCAPture:TSTamp:TRIGger? on page 290

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 54).

Remote command:
[SENSe: ] SWEep:SCAPture:LENGth[:TIME] on page 174
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Trigger 1/2

Output

MNoise Source On
Trigger 1 Input Output

Trigger 2 Input Output

Trigger 3 Output

Output Type Output OFF

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

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

Manual.

"Trigger 1" "Trigger 1" is input only.

"Trigger 2" Defines the usage of the variable "Trigger Input/Output" connector on
the front panel

"Trigger 3" Defines the usage of the variable "Trigger 3 Input/Output” connector
on the rear panel

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

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

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

Remote command:
OUTPut:TRIGger<tp>:DIRection on page 171

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

"Output Off" Deactivates the output. (Only for "Trigger 3", for which only output is
supported.)

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

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

Remote command:
OUTPut:TRIGger<tp>:0TYPe on page 172

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

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

v trigger v trigger
5 . 5 | -
CLT_D_) A il
low-level constant, high-level constant,
high-level trigger low-level trigger

Remote command:
OUTPut:TRIGger<tp>:LEVel on page 172

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

Remote command:
OUTPut:TRIGger<tp>:PULSe:LENGth on page 173

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

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

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

Remote command:
OUTPut : TRIGger<tp>:PULSe:IMMediate on page 173

5.6 Data acquisition

Access: "Overview" > "Data Acquisition" > "Acquisition"
Or: [MEAS CONFIG] > "Data Acquisition" > "Acquisition" tab

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

Acquisition / Detection

Acquisition Detection

Measurement Bandwidth

Filter Type Flat Gauss

[N ERTRENLiligl 200.0 MHz

Sample Rate

Measurement Time

Record Length

Long Capture Buffer Auto

@ Input from 1/Q data files
If the input source is an 1/Q data file, most measurement settings related to data acqui-
sition (attenuation, center frequency, measurement bandwidth, sample rate) cannot be
changed. The measurement time can only be decreased, in order to perform measure-
ments on an extract of the available data (from the beginning of the file) only.

For details, see Chapter 4.5, "Basics on input from 1/Q data files", on page 55.

10T o 1Y o 1= TSP PP PPP 85
Measurement BaNAWIAtN..........oiuiiei et e e e e e e e e e e eanaas 86
S T= 0] o1 (== (T PEEURRR 86
MEASUIEMENT TIM... i e et e et e e e e e eea e e s ebeeesaaeeennneereen 86
(=Y ot0] o I 1= o o | 1 1 86
LoNg Capture BUTfer.... . et e e e 87
Filter type

Defines the filter to be used for demodulation.

"Flat" Standard flat demodulation filter
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"Gauss" Filter with optimized settling behavior (default)

Note: For Gaussian filters whose -3dB bandwidth is large compared
to the maximum 1/Q bandwidth, the ideal Gaussian filter shape would
exceed the maximum I/Q bandwidth at its outer edges. Thus, the
actual filter only follows the ideal Gaussian filter shape in the inner
range of the set I/Q bandwidth. At a certain frequency offset it must
deviate from the ideal Gauss filter and drop off faster.

For details see Chapter B, "Effects of large gauss filters",

on page 365.

Remote command:
[SENSe: ] BWIDth:DEMod: TYPE on page 176

Measurement Bandwidth

The measurement bandwidth is defined by the used filter and the sample rate. Either a
flat or a Gauss filter are available. For information on supported sample rates and filter
bandwidths see the specifications document.

Note: If the input source is an I/Q data file, the measurement bandwidth cannot be
changed.
For details, see Chapter 4.5, "Basics on input from 1/Q data files", on page 55.

Remote command:
[SENSe: ] BANDwidth:DEMod on page 175

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 1/Q data file, the measurement time can only be
decreased, in order to perform measurements on an extract of the available data (from
the beginning of the file) only.

For details, see Chapter 4.5, "Basics on input from 1/Q data files", on page 55.

The maximum measurement time in the R&S FSV3 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 FSV/A.

Remote command:
[SENSe: ] SWEep:TIME on page 177

Record length

The record length for 1/Q data acquisition is indicated for reference only. It is calculated
from the defined measurement bandwidth and measurement time, or taken from the
I/Q data input file.
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5.7

Sweep settings

Remote command:
[SENSe: |RLENgth? on page 177

Long Capture Buffer
The long capture buffer provides functionality to use the full I/Q memory depth of the
R&S FSV/A for data acquisition.

The following settings are possible:

e Off: This is the default setting. Only the standard I/Q memory capacity of the
R&S FSV/A is used. The available I1/Q memory capacity is shared by all measure-
ment channels.

® On: The long capture buffer is activated permanently. A data capture in a different
measurement channel will overwrite and invalidate the acquired I/Q data. A red
"IQ" icon in the channel tab indicates that the results for the channel no longer
match the data currently in the capture buffer.

e Auto: The long capture buffer is activated in case that the record length exceeds
the amount of data which can be acquired within the standard memory capacity of
the R&S FSV/A. If the record length decreases again, the long capture buffer is
deactivated automatically.

Remote command:
TRACe:IQ:LCAPture on page 178

Sweep settings

Access: [SWEEP]

The sweep settings define how often data from the input signal is acquired and then
evaluated.

Continuous SWeepP / RUN CONt....iiiiiiiiiciiieie e a e e 87
Single SWeep / RUN SINGIE....co i 88
ContiNUE SINGIE SWEEP.......ueiiiiiitiiie e e e 88
MeasuremMENt TIME.. ... e e e e e e e e e 88
SWEEP/AVEIAgE COUNL......eeiiiiiiiiiiie ettt e e s e bt e e e s e b e e e e e enreas 89

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

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

Note: Sequencer. If the Sequencer is active, "Continuous Sweep" only controls the
sweep mode for the currently selected channel. However, the sweep mode only takes
effect the next time the Sequencer activates that channel, and only for a channel-
defined sequence. In this case, a channel in continuous sweep mode is swept repeat-
edly.
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If the Sequencer is active in MSRT mode, the "Continuous Sweep" function does not
start data capturing. It merely affects trace averaging over multiple sequences. In this
case, trace averaging is performed.

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

For details on the Sequencer, see the R&S FSV/A User Manual.

Remote command:
INITiate<n>:CONTinuous on page 189

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

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

Note: Sequencer. If the Sequencer is active, "Single Sweep" only controls the sweep
mode for the currently selected channel. However, the sweep mode only takes effect
the next time the Sequencer activates that channel, and only for a channel-defined
sequence. In this case, the Sequencer sweeps a channel in single sweep mode only
once.

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

If the Sequencer is off, only the evaluation for the currently displayed channel is upda-
ted.

For details on the Sequencer, see the R&S FSV/A User Manual.

Remote command:
INITiate<n>[:IMMediate] on page 190

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

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

Remote command:
INITiate<n>:CONMeas on page 189

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

Note: If the input source is an 1/Q data file, the measurement time can only be
decreased, in order to perform measurements on an extract of the available data (from
the beginning of the file) only.

For details, see Chapter 4.5, "Basics on input from 1/Q data files", on page 55.
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The maximum measurement time in the R&S FSV3 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 FSV/A.

Remote command:
[SENSe: ] SWEep: TIME on page 177

Sweep/Average Count

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

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

The "Average Count" also determines the number of measurements used to calculate
the pulse trace statistics for the result range displays (see Chapter 4.6.1, "Trace statis-
tics", on page 57).

Remote command:
[SENSe: ] SWEep:COUNt on page 191

5.8 Pulse detection

Access: "Overview" > "Detection"
Or: [MEAS CONFIG] > "Data Acquisition" > "Detection" tab

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

Acquisition f Dete

Acquisition = Detection

Pulse Waveform

Reference (Peak)

Threshold

Reference Detection Limit

Threshold Max Pulse Count

Hysteresis Detection Range

Detection Start

Detection Length

RETEIENCE SOUICE...uuue ittt e e ettt e e e e st et s e e e e e aaae s e e s eeabaaeeaens 90
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Maximum PUISE COUNL.......coeeeieeeeee e et e e e e e e e e eaaees 91
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DeteCtion LeNGtN.........eeeeeeeeeieee e 91

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 180

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.
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Remote command:
[SENSe: ] DETect:THReshold on page 181

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 179

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 178

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 179

Detection Range
Enables or disables the use of a detection range instead of the entire capture buffer for
analysis.

A detection range determines which part of the capture buffer is analyzed. It is defined
by the Detection Start and the Detection Length. An active detection range is indicated
in the "Magnitude Capture" Buffer display by vertical lines ("DR").

See also "Detection range" on page 49.

Remote command:
[SENSe: ] DETect :RANGe on page 179

Detection Start

Defines the beginning of the detection range as the time in seconds from the capture
buffer start. You can also change the detection start graphically by dragging the left
vertical line ("DR") in the "Magnitude Capture" Buffer.

The pulse numbers in the result displays are always relative to the current detection
range, that is: pulse number 1 is the first pulse within the detection range in the capture
buffer. (Timestamps are in relation to the capture buffer start.)

Remote command:
[SENSe: ] DETect :RANGe : STARt on page 180

Detection Length

Defines the length of the detection range as a time in seconds. You can also change
the detection length graphically by dragging one of the vertical lines ("DR") in the "Mag-
nitude Capture" Buffer.
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5.9

5.9.1

Pulse measurement settings

Remote command:
[SENSe: ] DETect :RANGe : LENGth on page 180

Pulse measurement settings

Access: "Overview" > "Measurement"

The pulse measurement settings determine how much data is measured for each
pulse, in relation to defined levels, points, or ranges. Which definition is actually used
during measurement depends on the selected evaluation method.

0  MeasuremMeNnt [EVEIS. .......... e 92
@  MeasuremMENt POINt.......oouiiiiiicicceie i e e e e e e e e e eaaaaaaaaeeeeeeeees 94
®  MeEasUrEMENT FANGE. ... ..uuiiiiiiiieiie et e e e e e s e s e e e e eee s 96

Measurement levels

Access: "Overview" > "Measurement" > "Meas Levels" tab
Or: [MEAS CONFIG] > "Pulse Meas" > "Meas Levels" tab

Some measurements are performed depending on defined levels.

Measurement Settings

Meas Levels Meas Point Meas Range

Top: Rise (100%:)

1 Pulse Width

Top (100%40) Level Reference Levels

Position Edge Center Unit W dBm

High (Distal) Threshold 90.0 %o
Meas Algorithm Median

Mid (Mesial) Threshold 50,0 %

Fixed Level
Low (Proximal) Threshold Jeleieies

- Ol 50 o :
Rppleierien Boundary (Top +/-)
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0TS 11 o T SRR 93
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Reference LeVEl UNit.........oocuiiiiii ettt e et e e e s eeeesnes 94
High (Distal) ThreShOld.........ccoo e s 94
Mid (Mesial) TRreShOId.........uuuiiiieie e e e e e e e e e e e e e e eeeeearaees 94
Low (Proximal) ThresShold............ciiiie e 94
BOUNAIY....ciiiiiiie et e e e e s s e e e e e e e e e 94
Position

Determines where the 100% value (from base to top) for the rise and fall time mea-
surements is calculated.

This allows you to consider a "droop" in the pulse top during the pulse measurements.
If a droop is to be considered, the 100% value must be calculated separately for the
rising and falling edges.

"Edge" The 100% value is measured separately for the rising and falling
edges.

"Center" The 100% value is measured at the pulse center and used for all
measurements.

Remote command:
SENSe:TRACe:MEASurement : DEFine:COMPensate : ADRoop on page 182

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

"Mean" The arithmetic average of the measured values

"Median" The level for which half the values lie above, the other half below in
the histogram

"Fixed" A Fixed Value is used.
Useful if some pulses do not reach the top level, but you want to
measure them nevertheless, while maintaining a specified top level.

"Peak Power" The peak power is used to detect the pulse top level.

Remote command:
SENSe:TRACe:MEASurement : ALGorithm on page 182

Fixed Value
Defines the value (in dBm) to be used by the "Fixed" measurement algorithm.

Note that if the fixed value is much higher than the actual pulse top level, pulse param-
eters cannot be measured ("---" indicated in the table results). In this case, reduce the
fixed power level or the High (Distal) Threshold used for rise/fall time measurements.

You can also change the fixed top power level graphically, by moving the "100 %" hori-
zontal line in the "Magnitude Capture" Buffer display.

Remote command:
SENSe:TRACe:MEASurement : DEFine:TOP:FIXed on page 183
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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 183

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 182

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 183

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

Remote command:
SENSe:TRACe:MEASurement :DEFine: TRANsition:REFerence on page 184

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 184

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 182

5.9.2 Measurement point

Access: "Overview" > "Measurement" > "Meas Point" tab
Or: [MEAS CONFIG] > "Pulse Meas" > "Meas Point" tab

Some specific pulse parameters, e.g. the phase or the frequency, are determined at a
specific time instant (measurement point) within the pulse. You can configure this point
based on a reference and offset value.
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Pulse measurement settings

Measurement Settings L ) X

Meas Levels Meas Point Meas Range Time Sidelobe Range Pulse -«

Trigger

Reference i Center

Offset

Averaging Window

Reference for Pulse-Pulse Measurements

Y=Y = o |1 o YA/ T o o 96
Reference for Pulse-Pulse Measurements..........c.uooiiiveiiiiiiiciee e 96

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 185

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

The "Offset" is indicated in the dialog box.

Remote command:
SENSe:TRACe:MEASurement :DEFine:PULSe: INSTant on page 184
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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 184

Reference for Pulse-Pulse Measurements
Reference pulse on which relative pulse results are based (e.g. for traces normalized
to reference pulse, see Chapter 4.6.2, "Normalizing traces", on page 58).

"Fixed" A fixed pulse number
Relative results for the specified pulse number itself are not valid and
are indicated as "...".

"Selected" The currently selected pulse (see Chapter 6.1.1, "Pulse selection”,
on page 99)
Relative results for the selected pulse itself are not valid and are indi-
catedas "...".

If you change the value for the reference pulse here, the Chap-
ter 6.1.1, "Pulse selection", on page 99 value is adapted accordingly,
and vice versa.

"Before Pulse" The nth pulse before the currently evaluated pulse, where n is the
specified number
No values are available for the first n pulses, as no valid reference
pulse is available. These results are indicated as "...".
For example, a value of 2 will use row 1 as the reference row for
Pulse-Pulse results for pulse number 3. In this case, pulse numbers 1
and 2 will not have a valid reference row and the Pulse-Pulse results
will be invalid for these rows.

"After Pulse" The nth pulse after the currently evaluated pulse, where n is the
specified number
No values are available for the last n pulses, as no valid reference
pulse is available. These results are indicated as "...".
For example, a value of 2 will use row 5 as the reference row for
Pulse-Pulse results for pulse number 3. In this case, the last two
pulse rows will not have a valid reference row and the Pulse-Pulse
results will be invalid for these rows.

Remote command:

SENSe:TRACe:MEASurement :DEFine:PULSe:REFerence:POSition
on page 185

SENSe:TRACe:MEASurement : DEFine:PULSe:REFerence on page 185

5.9.3 Measurement range

Access: "Overview" > "Measurement" > "Meas Range" tab

Or: [MEAS CONFIG] > "Pulse Meas" > "Meas Range" tab
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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.

Measurement Settings @ X

Meas Levels Meas Point  Meas Range Time Sidelobe Range @ Pulse ¢

_H—' 100% of Pulse Top |—ﬂ

Reference Center Edge

Length (% of Top) 75.0 %

Offset: Rise | Fall

Reference, Length, OffSet........cccuiiiiiiiiii e 97

Reference, Length, Offset
Defines the reference for the measurement range definition. Depending on the
selected reference type, an additional setting is available to define the range.

"Center" Defines a relative range around the center of the pulse. The range is
defined by its length in percent of the pulse top.

"Edge" Defines the start and stop of the measurement range with respect to
the pulse edges. The range is defined by a time offset from the mid-
dle of the rising edge and a time offset from the middle of the falling
edge.

Remote command:

SENSe: TRACe:MEASurement :DEFine:PULSe:ESTimation:REFerence

on page 187

Relative range (Center):

SENSe:TRACe:MEASurement :DEFine:PULSe:ESTimation:LENGth on page 187

Absolute range (Edge):

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

on page 187

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

on page 187
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5.10 Automatic settings

Access: [AUTO SET]

Some settings can be adjusted by the R&S FSV/A automatically according to the cur-
rent measurement settings.

Auto Scale CoNtINUOUS (All)....cceii ettt e e e e e 98
AULO SCaIE ONCE (Al e e e e e e e e e e e e e e e e e senn s e eareeeaaeaes 98

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 194

DISP:TRAC:Y:SCAL:AUTO ON, see DISPlay[:WINDow<n>] [:SUBWindow<n>] :
TRACe<t>:Y[:SCALe] : AUTO on page 254

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 194

DISP:TRAC:Y:SCAL:AUTO ONCE, see DISPlay[:WINDow<n>] [:
SUBWindow<n>] : TRACe<t>:Y[:SCALe] : AUTO on page 254
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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.

®  ResUlt CONfIGUIAtiON.......uuiiiiieiee e e e e e 99
o Display configUration...........ocoeeiiiiiiiiiiiccre e ——————— 115
L I V= T = - TP PPPPRTURP 116
® Trace CoNfiQUIatioN........co i ittt e e e e e e e e 123
e Trace / data export configuration............oooieiiiociiiiiie e 128
L J 5 do o] o 11 o3 1T 1= SRS 129

Result configuration

Access: "Overview" > "Result Configuration"
Or: [MEAS CONFIG] > "Result Config"

Some evaluation methods require or allow for additional settings to configure the result
display. Note that the available settings depend on the selected window (see "Specific
Settings for" on page 64).

®  PUISE SEIECHION. ...ttt ee e 99
@ RESUIL FANGE. ... e e e e e e e e e e as 100
e Result range spectrum configuration.............oooiiii e 101
e Result range frequency configuration.............ooeeiecceiiiieiiieee e 103
e Parameter configuration for result displays..........ccccoviiiiiiiiiiiiii e 103
e Table coNfigUuIratioN...........uuiiiiiiieie e e e a e 110
@ Y-S CaAlING i ie e —————————————— 112
L I O 01 T PO PP OTT SRR 114

Pulse selection

Access: [MEAS CONFIG] > "Selected Pulse"

The pulse traces (frequency, magnitude and pulse vs. time) always display the trace
for one specific pulse, namely the currently selected pulse. The currently selected
pulse is highlighted blue in the "Pulse Results" and "Pulse Statistics" displays.

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

The selected pulse (number) is relative to the currently defined detection range, if
enabled (see "Detection Range" on page 91). If you change the detection range within
the capture buffer, the selected pulse is adapted automatically, and all pulse-based
results are updated, if necessary.
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@ Linked markers
In "Parameter Trend" displays, the marker M1 can be linked to the selected pulse (see
"Link Trend M1 to Selected Pulse" on page 121). Thus, if you select a different pulse,
the marker M1 is also set to the same pulse, and vice versa.

Remote command:

SENSe:TRACe:MEASurement : DEFine: PULSe: SELected on page 193

6.1.2 Result range

Access: "Overview" > "Result Configuration" > "Result Range" tab
Or: [MEAS CONFIG] > "Result Config" > "Result Range" tab

The result range determines which data is displayed on the screen (see also "Mea-
surement range vs. result range vs. detection range" on page 17). This range applies
to the "pulse magnitude”, frequency and phase vs time displays.

Furthermore, the spectrum for the result range can be displayed (see "Result Range
Spectrum” on page 43).

Result Configuration

Result Range Markers Markers Settings Marker Search Units Y Scaling

Result
Range

Result
Range
Spectrum

Result
Range
Frequency

Automatic Range Scaling
Auto Auto Scale Once
Reference Point Result Range

Reference Rise Center Fall Trigger Alignment Left Center

Specifics for 1: Magnitude Capture

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

Automatic RanNge SCaliNg.......uuuiiiiiiie i e e eaaaaea 101
Result Range Reference Point.........ccooo e 101
L3 7= S 101
ALIGNMENT.... e e et r e e e e e e e s e s s e e e e e e e e e e 101
Y T 1 U EEEPER S 101
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Automatic Range Scaling
Defines whether the result range length is determined automatically according to the
width of the selected pulse (see Chapter 6.1.1, "Pulse selection”, on page 99).

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 194

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

"Rise" The result range is defined in reference to the rising edge.
"Center" The result range is defined in reference to the center of the pulse top.
"Fall" The result range is defined in reference to the falling edge.

Remote command:
SENSe:TRACe:MEASurement : DEFine:RRANge:REFerence on page 195

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 195

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 194

Length
Defines the length or duration of the result range.

Remote command:
SENSe:TRACe:MEASurement : DEFine :RRANge : LENGth on page 194

Result range spectrum configuration

Access: "Overview" > "Result Configuration" > "Result Range" tab > "Result Range
Spectrum" tab
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Or: [MEAS CONFIG] > "Result Config" > "Result Range" tab > "Result Range Spec-
trum" tab

For the "Result Range Spectrum" display additional settings are available for the FFT.

Result Configuration

Result Range Markers Markers Settings Marker Search Parameter

Window Type Blackman
Result

Range
RBW Auto On Off

Result Resolution Bandwicth Ryl gF

Range
Spectrum

Result
Range
Frequency

Specifics for 5: Result Range Spectrum

LAY T T (o T 1Y/ o T TS 102
RESBW MaNUAL......cceiiiiiiiiiecie ettt s e s e s e e e e e e e e e e e e e eeeeeeeeeaeanennes 102
[ U o F SR 103
Window Type

Used FFT window type for "Result Range Spectrum”. The same window types are
available as for "Parameter Spectrum"” displays (see "Window functions" on page 50).

Remote command:
CALCulate<n>:RRSPectrum:WINDow on page 230

ResBW Manual
Defines the resolution bandwidth for the "Result Range Spectrum".

The resolution bandwidth defines the minimum frequency separation at which the indi-
vidual components of a spectrum can be distinguished. Small values lead to high preci-
sion results, as the distance between two distinguishable frequencies is small, but
require a larger measurement interval (that is: longer Result Range length) for the cal-
culation. Higher values decrease the precision, but can increase measurement speed.

Remote command:
CALCulate<n>:RRSPectrum:RBW on page 231
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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 230

6.1.4 Result range frequency configuration

FM Video Bandwidth
Access: "Bandwidth" > "FM Video Bandwidth"

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

® Relative low pass filters:
Relative filters (3 dB) can be selected in % of the analysis (demodulation) band-
width. The filters are designed as 5th-order Butterworth filters (30 dB/octave) and
active for all demodulation bandwidths.

® "None" deactivates the FM video bandwidth (default).

Remote command:
[SENSe: ] DEMod: FMVF : TYPE on page 176

6.1.5 Parameter configuration for result displays

Access: "Overview" > "Result Configuration" > "Parameter" tab
Or: [MEAS CONFIG] > "Result Config" > "Parameter” tab

For "parameter trend", spectrum, or distribution displays you can define which parame-
ters are to be evaluated in each window.

e Parameter distribution configuration.............coooiio e 103
e Parameter spectrum configuration...........coocueeiiiiiiiiie e 105
o Parameter trend configuration...........oocuuiiii i 107

6.1.5.1 Parameter distribution configuration

Access: "Overview" > "Result Configuration" > "Parameter" > "Distribution”
Or: [MEAS CONFIG] > "Result Config" > "Parameter" tab > "Distribution" tab

The "parameter distribution” evaluations allow you to visualize the number of occurren-
ces for a specific parameter value within the current capture buffer. For each "parame-
ter distribution" window you can configure which measured parameter is to be dis-
played.
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Result Configuration

Result Range Markers Markers Settings Marker Search Parameter Units Y Scaling

Parameter Group Timing

Distribution

Rise Time

Pulse Count

Histogram Bins

Display Limit Lines

Specifics for 5: Parameter Distribution ~

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

V=0 g T=Y =Y ] o U o R 104
D N1 R 104
D 73 (1 TS 104
[ 1T (oo 7= 0 4 = 1 T S 105
Display LImit LINES......uuuuuiuieiiiiiieie e i e e e e e eeee e e ettt se s s s e e e e s aaaaaeeaeeeeseeseassnsnnes 105

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 17.

X-Axis
Defines the parameter for which the values are displayed on the x-axis. The available
parameters depend on the selected Parameter Group.

Remote command:
CALCulate<n>:DISTribution:<GroupName> <X-Axis>,<Y-Axis>, see e.d.
CALCulate<n>:DISTribution:FREQuency on page 197

Y-Axis
Defines the scaling of the y-axis.

"Pulse count”  Number of pulses in which the value occurred.

"Occurrence" Number of occurrences in percent of all measured values.
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Histogram Bins
Number of columns on the x-axis, i.e. the number of measurement value ranges for
which the occurrences are determined.

Remote command:
CALCulate<n>:DISTribution:NBINs on page 198

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 198
CALCulate<n>:TRENd:LLINes[:STATe] on page 219

6.1.5.2 Parameter spectrum configuration

Access: "Overview" > "Result Configuration" > "Parameter” > "Spectrum"

A "parameter spectrum” displays the results of an FFT for a selected column of the
"Pulse Results" table. This "spectrum” allows you to easily determine the frequency of
periodicities in the pulse parameters.

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

The pulse-to-pulse spectrum is basically a "parameter spectrum" based on complex
I/Q data. You cannot select a parameter for the spectrum. All other settings are identi-
cal to the "parameter spectrum".
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Result Configuration

Result Range Markers Markers Settings Marker Search Parameter

Parameter Group Timing

Parameter Rise Time

Spectrum
Full Auto

Maximum Frequency
Window Type

Block Size

Gap Threshold

Section Threshold

Specifics for 6: Parameter Spectrum -

@ This tab is only available for windows with a "Parameter Spectrum" evaluation.

For more information on how the "parameter spectrum" is calculated see Chapter 4.3,
"Parameter spectrum calculation", on page 49.

V=10 g T=Y =Y ] o U o R 106
=T =T 01 (T PSS 106
U (o TSP 107
MaXimMUM FrEQUENCY ....uuutuieeiieii i et e e e e e e e e e e e e e ee et ee et se s e s e e e e eaaaaaeaeeeeeeeeeeeeensnnes 107
LAY T Lo (oY Y o TS 107
[ oo 1S T U UEURRRP 107
(€= o T I 1 =15 o] o SRR 107
RS T=Tox 110 o TN I8 Ty == 7] o SRS 107

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 17.

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 204
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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 202

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 205

Window Type
Used FFT window type

Remote command:
CALCulate<n>:PSPectrum:WINDow on page 208

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 202

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

Remote command:
CALCulate<n>:PSPectrum:GTHReshold on page 204

Section Threshold
Minimum section size as a percentage of the block size. Sections that are smaller than
the threshold are ignored and considered to be in the detected gap.

Remote command:
CALCulate<n>:PSPectrum:STHReshold on page 207

6.1.5.3 Parameter trend configuration

Access: "Overview" > "Result Configuration" > "Parameter" tab > "Trend" tab
Or: [MEAS CONFIG] > "Result Config" > "Parameter" tab > "Trend" tab

The parameter trend result displays allow you to visualize changes in a specific param-
eter for all measured pulses within the current capture buffer. For each parameter trend
window you can configure which measured parameter is to be displayed on the x-axis
and which on the y-axis.
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Result Configuration

Result Range Markers Markers Settings Marker Search Parameter Units Y Scaling

Parameter Group Y Timing

Rise Time

Parameter Group X Timing

Pulse Number

Display Style

Display Limit Lines

Specifics for 5: Parameter Trend

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

V=0 L= =T ] o U o T SRR 108
T SR 108
L= =Y =Y ] o T o SRR 109
D N TSRS 109
11T 0] = VRS 1 (= TP 109
Display LIMit LINES......uuuuuieiiiiiiiieieieee e e e e ettt se s e s e s e e eaaaaaaaaaeeeseeeeassnnnnes 109

Parameter Group Y

Defines the group of parameters from which one can be selected to display the trend
on the y-axis. For a description of the parameters see Chapter 3.1, "Pulse parame-
ters", on page 17.

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 108.

Remote command:

CALCulate<n>:TRENd:<GroupName>:Y, see e.g. CALCulate<n>:TRENd:
FREQuency:Y on page 218

CALCulate<n>:TRENd:<GroupName> Y, X, see e.g. CALCulate<n>:TRENd:
FREQuency on page 216
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Parameter Group X

Defines the group of parameters from which one can be selected to display the trend
on the x-axis. For a description of the parameters see Chapter 3.1, "Pulse parame-
ters", on page 17.

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 217

CALCulate<n>:TRENd:<GroupName> Y, X, see e.g. CALCulate<n>:TRENd:
FREQuency on page 216

Display Style
Determines the trace style for the "parameter trend".

"Dots" Each result is displayed as a dot in the diagram.

"Lines"

"Both" Both the dots for individual results and the connecting lines are dis-
played in the diagram.

"Auto" The optimal display style is determined automatically depending on

the parameter type on the x-axis.

For chronological (time-based) parameters (pulse number or pulse
timestamp), lines are displayed.

For all other parameters, dots are displayed.

Remote command:
CALCulate<n>:TRENd:DSTYle on page 211

Display Limit Lines

Hides or shows the limit lines in the selected Parameter Trend or Parameter Distribu-
tion result display. You can drag these lines to a new position in the window. The new
position is maintained, the limit check is repeated, and the results of the limit check in
any active table displays are adapted.
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Note that this function only has an effect on the visibility of the lines in the graphical
displays, it does not affect the limit check in general or the display of the limit check
results in the table displays.

Remote command:
CALCulate<n>:DISTribution:LLINes[:STATe] on page 198
CALCulate<n>:TRENd:LLINes[:STATe] on page 219

6.1.6 Table configuration

Access: "Overview" > "Result Configuration" > "Table Config"
Or: [MEAS CONFIG] > "Result Config" > "Table Config" tab

During each measurement, a large number of statistical and characteristic values are
determined. The "Pulse Statistics" and "Pulse Results" result displays provide an over-
view of the parameters selected here.

Note that the "Result Configuration" dialog box is window-specific; table configuration
settings are only available if a table display is selected. However, the table configura-
tion applies to all tables, regardless of which table is selected.

Result Configuration L ) X
Result Range Markers | Markers Settings Marker Search | Parameter Table Config Units  Scale
Timing Timestamp ms -~  On Off Off Time us + On Off
Amplitude Settling Time us ~ On Off Duty Ratio 1 On Off

Freq Rise Time ns ~ On Off Duty Cyde % On Off

Phase Fall Time ns On Off Pulse Rep. Interval us On Off

Envelope Model pyjse width us On Off Pulse Rep. Frequency kHz On Off

Stability
Time Sidelobe
Table Export

Limits

Spedifics for 2: Pulse Results

Select the parameters to be included in the tables, and the required unit scaling, if
available. For a description of the individual parameters see Chapter 3.1, "Pulse
parameters”, on page 17.

Table export configuration is described in "Table Export Configuration" on page 130.
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Remote command:

CALCulate<n>:TABLe:<GroupName>:<ParamName>, see Chapter 9.13.8, "Config-
uring the statistics and parameter tables", on page 231

o Limit settings for table diSplays.........cccouiiiiiiiiie e 111

6.1.6.1 Limit settings for table displays

Access: "Overview" > "Result Configuration" > "Table Config" > "Limits"

Measurement results can be checked against defined limits and the results of the limit
check can then be indicated in the Result Table.

For details on limits see "Pulse Results" on page 40.

Result Configuration

Result Range Markers Markers Settings = Marker Search = Parameter Table Config Units ¢ 4
. Selected Parameter

Timing
Parameter Group Timing

Amplitude
Parameter Timestamp

Freq
Limit Settings (per parameter)

Phase e .
Limit On/Off

Envelope Model Lower Limit

Table Export Upper Limit

Limits Turn off all limits in group
Turn off limits in all parameter groups

Turn off limits

Specifics for 5: Result Range Spectrum <

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

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

@ Trend diagrams. You can drag these lines to a new position in the window. The new
position is maintained, the limit check is repeated, and the results of the limit check in
any active table displays are adapted.

L= 0 g T=Y =Y ] (o U o SRR 112
(= 1= 4= =Y PR 112
Activating a limit check for @ parameter........cccccveeeii e 112
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Defining lower and upper limits for a parameter...........ccccooiiiiiiiiiiii e 112
Deactivating a limit check for an entire parameter group.........ccccccceeeeeeeeeiieiccciieeeen. 112
Deactivating all limit checks for all parameter groups..........ccoooiiieeiiiiiiieee s 112

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 17.

Parameter
Defines the parameter for which the limits are to be defined. The available parameters
depend on the selected Parameter Group.

Activating a limit check for a parameter
To activate a limit check for the selected parameter, set "Limit On/Off" to "ON".

Note: If a limit is defined for a parameter that is displayed in a Parameter Trend dia-
gram, the "Auto Scale Once" on page 113 function is not available for the axis this
parameter is displayed on (see also "Automatic Grid Scaling" on page 113).

Remote command:
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATe
on page 250

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 252

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 251

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 251

6.1.7 Y-Scaling

Access: "Overview" > "Result Configuration" > "Y Scaling"
Or: [MEAS CONFIG] > "Result Config" > "Y Scaling" tab

The scaling for the vertical axis is highly configurable, using either absolute or relative
values.
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Result Configuration

Result Range | Markers Markers Settings Marker Search Parameter Table Config | Units Scale
Scaling for Y-Axis

Automatic grid scaling On

Auto Scale Once

Scaling according to min and max values:

Max 360.0 ©
Min -360.0 °

Scaling according to reference and per div:

Per Division

Ref Position

Ref Value

Spedifics for 6: Pulse Phase

Automatic Grid SCaliNG.......cccoiiiiiiieieeee e e —————— 113
AULO SCAIE ONCE... ..ottt et e e e e e e e s reeeeeeaaaae s 113
Absolute Scaling (Min/Max ValU€s).......ccouii i 114
Relative Scaling (Reference/ per DiVISION).....ccceeiiiieiiiiiicciiieeee e 114
L P DIVISION. ..ttt ettt en et en e 114
L RET POSIION. ...ttt et e e et e e e e 114
L REF VAIUE. ...ttt 114

Automatic Grid Scaling
The y-axis is scaled automatically according to the current measurement settings and
results (continuously).

Note: If a limit is defined for a parameter that is displayed in a Parameter Trend dia-
gram (see "Activating a limit check for a parameter" on page 112), 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 113 button or the softkey in the
[AUTO SET] menu.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<n>] :TRACe<t>:Y[:SCALe] :AUTO
on page 254

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

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

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<n>] :TRACe<t>:Y[:SCALe] :AUTO
on page 254
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Absolute Scaling (Min/Max Values)

Define the scaling using absolute minimum and maximum values.

Remote command:
DISPlay[:WINDow<n>] : TRACe<t>:Y[:SCALe] :MAXimum on page 255
DISPlay[:WINDow<n>] : TRACe<t>:Y[:SCALe] :MINimum on page 255

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

Per Division < Relative Scaling (Reference/ per Division)

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

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

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :PDIVision
on page 256

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

Remote command:
DISPlay [ :WINDow<n>] [ :SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RPOSition
on page 256

Ref Value — Relative Scaling (Reference/ per Division)
Defines the reference value to be displayed at the specified reference position.

Remote command:
DISPlay[:WINDow<n>] : TRACe<t>:Y[:SCALe] :RVALue on page 257

6.1.8 Units

Access: "Overview" > "Result Configuration" > "Units"
Or: [MEAS CONFIG] > "Result Config" > "Units" tab

The unit for phase display is configurable.
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Result Configuration

Result Range Markers Markers Settings Marker Search Parameter | Table Config Units Scale

Phase

Units deg rad

Norr"alization _

Frequency

Scaling

[ AT TSI L 1 O 115
Phase NOImMaliZation.........oooiue it e e e e e e e e e eeaaas 115
FrequenCy SCaliNg.....cco i 115
Phase Unit

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

Remote command:
UNIT:ANGLe on page 257

Phase Normalization
Normalizes "pulse phase" traces to a specific phase value. For details see "Normaliza-
tion of pulse phase traces" on page 60.

This function is only available for "Pulse Phase" and "Pulse Phase (Wrapped)" result
displays.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:NORMalize:PHASe on page 269

Frequency Scaling

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

Remote command:
CALCulate<n>:UNIT:FREQuency on page 254

Display configuration

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

The captured signal can be displayed using various evaluations. All evaluations availa-
ble for the Pulse application are displayed in the evaluation bar in SmartGrid mode.

Up to six evaluation methods can be displayed simultaneously in separate windows.
The Pulse evaluation methods are described in Chapter 3, "Measurements and result
displays", on page 17.
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@ For details on working with the SmartGrid see the R&S FSV/A Getting Started manual.

6.3 Markers

Access: "Overview" > "Result Configuration" > "Markers"
Or: [MKR]

Markers help you analyze your measurement results by determining particular values
in the diagram. Thus you can extract numeric values from a graphical display.

o Individual marker SEtINGS.......uuuuuueiieeeeee e 116
o General marker SEtHNGS......ocviiiiiiiie e —————— 119
o Marker Search SEtlNgS.......cociiiiiiiiiccrr e ——————— 121
o Marker positioning fuNCHONS.........c.eui e 122

6.3.1 Individual marker settings

Access: "Overview" > "Result Configuration" > "Markers"
Or: [MKR] > "Marker Config"

Up to 17 markers or delta markers can be activated for each window simultaneously.

s @& x|

Traces Trace / Data Export

Detector Statistics
Mode Auto Type Hold Evaluation Selected Pulse

Trace 1 | Clear Write

<

Auto Peak . All Pulses

Sweep Count:

Max. Trace Points:

<

Trace 2 Blank Auto Peak

<

Trace3 Blank Auto Peak

Trace 4 Blank

Auto Peak 100000

Normalization

<<

Trace 5 Blank Auto Peak

off

<

Trace 6 Blank Auto Peak

Quick Config

Set Trace Mode Set Trace Mode

Preset All Traces Max | Avg | Min Max | ClrWrite | Min

Specifics for 4: Pulse Frequency
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Delta Marker 1 / Marker 2 / Marker 3/ ... Marker 16 / Norm / Delta...............ccvvuuene.... 117
ST (=1 (= To I 1Y/ =T =T R 117
1Y =T T S = (YR 117
DG V= 111 1 117
Y =T =T Y o = YO 118
RETEIENCE MAIKET......cceeeteiiee ettt e et s e e e e e et e e e e e e eebaeeeeeeenan 118
LinKing t0 ANOThEr MarKer........uuu i e e e e e e e e e e e e e e eeeeeees 118
Assigning the Marker t0 @ TracCe........ooiuiiiiiiiiiee e 118
ST (=T Y F= T = R 119
F Y= T3 T £ 119

Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 / Norm / Delta

"Marker X" activates the corresponding marker and opens an edit dialog box to enter
the marker position ("X-value"). Pressing the softkey again deactivates the selected
marker.

Marker 1 is always the default reference marker for relative measurements. If activa-
ted, markers 2 to 16 are delta markers that refer to marker 1. These markers can be
converted into markers with absolute value display using the "Marker Type" function.

Note: If normal marker 1 is the active marker, pressing "Mkr Type" switches on an
additional delta marker 1.

Remote command:

CALCulate<n>:MARKer<m>[:STATe] on page 272
CALCulate<n>:MARKer<m>:X on page 273
CALCulate<n>:MARKer<m>:Y? on page 353
CALCulate<n>:DELTamarker<m>[:STATe] on page 275
CALCulate<n>:DELTamarker<m>:X on page 276
CALCulate<n>:DELTamarker<m>:X:RELative? on page 352
CALCulate<n>:DELTamarker<m>:Y? on page 353

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 272
CALCulate<n>:DELTamarker<m>[:STATe] on page 275

X-value
Defines the position of the marker on the x-axis.

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

Remote command:
CALCulate<n>:DELTamarker<m>:X on page 276
CALCulate<n>:MARKer<m>:X on page 273

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 272
CALCulate<n>:DELTamarker<m>[:STATe] on page 275

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

Remote command:
CALCulate<n>:DELTamarker<m>:MREFerence on page 275

Linking to Another Marker

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

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

Remote command:

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> on page 272
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> on page 274
CALCulate<n>:DELTamarker<m>:LINK on page 274

Assigning the Marker to a Trace

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

If a trace is turned off, the assigned markers and marker functions are also deactiva-
ted.
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Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 273

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

Select Marker @ X

Selected State Selected Selected

Marker 1 On Delta 6 Delta 12

Delta 1 On Delta 7 Delta 13

Delta 2 On Delta 8 Delta 14

Delta 3 On Delta 9 Delta 15

Delta 4 On Delta 10 Delta 16

Delta 5 Delta 11

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 272
CALCulate<n>:DELTamarker<m>[:STATe] on page 275

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 272

6.3.2 General marker settings

Access: "Overview" > "Result Configuration" > "Marker Settings"

Or: [MKR] > "Marker Config" > "Marker Settings" tab
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Result Configuration
Result Range Markers Markers Settings Mar
Marker Table
Auto
Marker Info
On
Linked Markers
Link Across Windows On Off
Link Trend M1 to Selected Pulse On Off
Marker Table Display
Defines how the marker information is displayed.
"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" No separate marker table is displayed.

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

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

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 278

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

D2[1] -22.18 dB
-28.980 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo|[:STATe] on page 278
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Linked Markers Across Windows

If enabled, the markers in all diagrams with the same x-axis are linked, i.e. when you
move a marker in one window, the markers in all other windows are moved to the
same x-value.

In particular, markers in all pulse measurement displays (such as "Pulse Magnitude",
"Pulse Phase" etc.) are linked, if enabled. Similarly, markers in all "Parameter Trend"
displays can be linked.

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 277

Link Trend M1 to Selected Pulse

If enabled, marker M1 in "Parameter Trend" displays is linked to the pulse selection.
Thus, if you move the marker M1 to a different pulse, the Pulse selection is set to the
same pulse, and vice versa.

Note that this function is only available if Linked Markers Across Windows is also
enabled.

Remote command:
CALCulate<n>:MARKer<m>:LINK:TRENd on page 277

6.3.3 Marker search settings

Access: [MKR TO] > "Search Config"

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

Result Range Markers Markers Settings Marker Search

Peak Search

Next Peak Mode Left Absolute Right

Exclude LO

R S0 6.0 dBm

Auto Max Peak

Auto Min Peak

Search Mode for NeXt PeaK.........uuueiiiiiiiiiiie i e e s e e e 121
P EAK EXCUISION. ...ttt e e e e st e e et e e e e e e s eae s e saaeeeaananes 122

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

User Manual 1178.9426.02 — 09 121



R&S®FSV3-K6

6.3.4

Analysis
Markers
"Left" Determines the next maximum/minimum to the left of the current
peak.
"Absolute" Determines the next maximum/minimum to either side of the current
peak.
"Right" Determines the next maximum/minimum to the right of the current
peak.

Remote command:
Chapter 9.16.3, "Positioning the marker", on page 279

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

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 278

Marker positioning functions

Access: [MKR ->]

The following functions set the currently selected marker to the result of a peak search
or set other characteristic values to the current marker value.

T (= To Y F= T 1= USSR 122
PEAK SEBAICN.....e et e 123
SEAINCN NEXE PBAK.....ceveeeei ittt e e e e et e e e e ee e e e e e e enaanns 123
STSY= el TN \Y/ T T 10T g 123
SearCh NEeXt IMINIMUM ... oo e e e e e e e e e e s e et e e e e e s eab e e e s eeeaanaees 123

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

Select Marker @ X

Selected Selected Selected

Marker 1 Delta 6 Delta 12

Delta 1 Delta 7 Delta 13

Delta 2 Delta 8 Delta 14

Delta 3 Delta 9 Delta 15

Delta 4 Delta 10 Delta 16

Delta 5 Delta 11
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Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 272
CALCulate<n>:DELTamarker<m>[:STATe] on page 275

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 280
CALCulate<n>:DELTamarker<m>:MAXimum|[:PEAK] on page 282

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

Remote command:

6.4

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
:DELTamarker<m>:MAXimum:RIGHt on page 282
CALCulate<n>:

CALCulate<n>

MARKer<m>:MAXimum:NEXT on page 279
MARKer<m>:MAXimum:RIGHt on page 280
MARKer<m>:MAXimum:LEFT on page 279
DELTamarker<m>:MAXimum:NEXT on page 282

DELTamarker<m>:MAXimum:LEFT on page 281

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

Remote command:

CALCulate<n>:
CALCulate<n>:

MARKer<m>:MINimum|[ : PEAK] on page 281
DELTamarker<m>:MINimum|[: PEAK] on page 283

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

Remote command:

CALCulate<n>:
CALCulate<n>:
:MARKer<m>:MINimum:RIGHt on page 281

:DELTamarker<m>:MINimum:NEXT on page 283
CALCulate<n>:
CALCulate<n>:

CALCulate<n>
CALCulate<n>

MARKer<m>:MINimum:NEXT on page 280
MARKer<m>:MINimum:LEFT on page 280

DELTamarker<m>:MINimum:LEFT on page 282
DELTamarker<m>:MINimum:RIGHt on page 283

Trace configuration

Access: [Trace] > "Trace Config"
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Traces in graphical result displays based on the defined result range (see Chap-
ter 6.1.2, "Result range", on page 100) can be configured, for example to perform stat-
istical evaluations over a defined number of measurements, pulses, or samples.

For details on trace evaluation see Chapter 4.6, "Trace evaluation", on page 56.

O Trace data can also be exported to an ASCII file for further analysis. For details see
= Chapter 6.5, "Trace / data export configuration", on page 128.

You can configure up to 6 individual traces for the following result displays (see Chap-
ter 6.1.2, "Result range", on page 100):

® "Pulse Frequency" on page 37

® "Pulse Magnitude" on page 38

® "Pulse Phase" on page 39

® "Pulse Phase (Wrapped)" on page 39

jtoces . » = |

Traces Trace / Data Export

Detector Statistics

Mode Auto Type Hold Evaluation Selected Pulse

<

Auto Peak . All Pulses

Trace 1 | Clear Write

Sweep Count:

<

Trace 2 Blank Auto Peak

Trace 3 Blank Auto Peak

<

Max. Trace Points:

Auto Peak 100000

<

Trace 4 Blank

Normalization

<

Trace 5 Blank Auto Peak

off

<

Trace 6 Blank Auto Peak

Quick Config

Set Trace Mode Set Trace Mode

Preset All Traces Max | Avg | Min Max | ClrWwrite | Min

Specifics for 4: Pulse Frequency

Statistical Evaluation...........oeeee s 126
L Selected PUISE VS All PUISES.........cooveeeeeeeeeeeeeeeeeeee e, 126
L SWEEP/AVErage COUNL.........coeveveveeeeeeeeeerereeeeeeeeteesee e seeeesesnasasaesesesssssssseenaes 126
L Maximum number of trace POINES...........ceeveueueeeereeeeeeeeeeeeeeeee s 126
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NOIMANZATION. ... e s e e s e as 127
Predefined Trace Settings - QUICK CoNfig........cuueiiiiiiiiiiiiiiiee e 127
Trace 1/ Trace 2/ Trace 3/ Trace 4 (SOftKEYS)....iouueriiiiiiieiei e 127

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

For the Magnitude Capture result display, only one trace is available, which cannot be
configured.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>]:TRACe<t>[:STATe] on page 269
Selected via numeric suffix of TRACe<t> commands

Trace Mode
Defines the update mode for subsequent traces.

"Clear/ Write"  Overwrite mode (default): the trace is overwritten by each measure-
ment.
All available detectors can be selected.

"Max Hold" The maximum value is determined over several measurements and
displayed. The R&S FSV/A saves the measurement 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 FSV/A saves the measurement result in the
trace memory only if the new value is lower than the previous one.

"Average" The average is formed over several measurements.
The Sweep/Average Count determines the number of averaging pro-
cedures.
(See also Chapter 4.6.1, "Trace statistics", on page 57.)

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

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

"Blank" Removes the selected trace from the display.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:MODE on page 267

Detector

Defines the trace detector to be used for trace analysis.

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

"Type" Defines the selected detector type.
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Remote command:
[SENSe: ] [WINDow<n>:]DETector<t>[:FUNCtion] on page 270
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] :AUTO on page 270

Hold
If activated, traces in "Min Hold", "Max Hold" and "Average" mode are not reset after
specific parameter changes have been made.

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

The default setting is off.

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:MODE:HCONtinuous
on page 268

Evaluation

Defines which signal component (1/Q) is evaluated in which trace for the Pulse | and Q
result display. This setting is not available for any other result displays. By default, the |
component is displayed by trace 1, while the Q component is displayed by trace 4.

Remote command:
CALCulate<n>:TRACe<t>[:VALue] on page 354

Statistical Evaluation

If the trace modes "Average", "Max Hold" or "Min Hold" are set, you can define how
many pulses, measurements and measurement samples are included in the statistical
evaluation.

For details see Chapter 4.6.1, "Trace statistics", on page 57.

Selected Pulse vs All Pulses — Statistical Evaluation
Defines which pulses are included in the statistical evaluation.

"Selected Only the selected pulse from each measurement is included in the
pulse" statistical evaluation.
"All Pulses" All measured pulses from each measurement are included in the stat-

istical evaluation.

Remote command:
[SENSe:]STATistic<n>:TYPE on page 271

Sweep/Average Count «— Statistical Evaluation
Defines the number of measurements to be performed in the single sweep mode.

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 100) is larger than this value, the trace data is reduced to the defined maxi-
mum number of trace points using the selected detector.
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Restricting this value can improve performance during statistical evaluation of large
result range lengths.

Remote command:
[SENSe: ] SWEep:POINts on page 271

Normalization
Enables or disables normalization of the trace in reference to the measured pulse or a
reference pulse. For details see Chapter 4.6.2, "Normalizing traces", on page 58.

"Off" Traces are not normalized
"Measured The value in the measurement point (that is: the value in the "Pulse
Pulse" Results" table) for each pulse in phase, amplitude or frequency is

subtracted from the respective trace to normalize each trace to 0.
An additional phase offset may be defined, see "Phase Normaliza-
tion" on page 115.

"Reference The value in the measurement point (that is: the value in the "Pulse
Pulse" Results" table) for the Reference Pulse is subtracted from the respec-
tive trace to normalize the traces.
The reference pulse is defined in the "Measurement Point" settings,
see "Reference for Pulse-Pulse Measurements" on page 96.
An additional phase offset may be defined, see "Phase Normaliza-
tion" on page 115.

Remote command:
DISPlay[:WINDow<n>] : TRACe<t>:NORMalize:MODE on page 268

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.
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Trace / data export configuration

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>[:STATe] on page 269

Trace / data export configuration

Access: "Save" > "Export" > "Export Configuration"
Or: [TRACE] > "Trace Config" > "Trace / Data Export"

The R&S FSV/A provides various evaluation methods for the results of the performed
measurements. However, if you want to evaluate the data with other, external applica-
tions, you can export the measurement data to an ASCII file.

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FSV/A applications are not described here.

See the R&S FSV3000/ FSVA3000 base unit user manual for a description of the stan-
dard functions.

Traces

Traces Trace / Data Export Copy Trace

. Export all Traces and all Table Results

Include Instrument & Measurement Settings

Trace to Export 1
Decimal Separator Paoint Comma

Export Trace to ASCII File

Export all Traces and all Table RESUILS..........oooviiiiiiiiiiicccccicie e, 128
Include Instrument & Measurement SettingS........c.uuvviiiiiiiiiiiiiiiee e, 129
I = o= (o = o o P 129
D= Yo g B IS T=T o= = | (o ) R 129
EXPOrt Trace t0 ASCII File....uuuiiiiiiiiiee ettt e e e e e e 129

Export all Traces and all Table Results
Selects all displayed traces and result tables (e.g. "Result Summary", marker table
etc.) in the current application for export to an ASCII file.

Alternatively, you can select one specific trace only for export (see Trace to Export).
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Export functions

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 349

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 348

Trace to Export
Defines an individual trace to be exported to a file.

This setting is not available if Export all Traces and all Table Results is selected.

Decimal Separator

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

FORMat:DEXPort:DSEParator on page 348

Export Trace to ASCII File
Opens a file selection dialog box and saves the selected trace in ASCII format (.dat)

to the specified file and directory.

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

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

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Remote command:
MMEMory : STORe<n>: TRACe on page 287

6.6 Export functions

= Access: "Save" > "Export"
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®

Export functions

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FSV/A applications are not described here.

See the R&S FSV/A User Manual for a description of the standard functions.

EXPOrt table 10 ASCI File..... et 130
Table EXport ConfigUIation...........oi e 130
L COIUMNS 10 EXPOMt......eeieeeeeeeceeeeeee e 131
L EXPOI LIMIES. ..ot ee et e e s s e s s s e et et e s eeenans 131
L DECIMAl SEPAIALOL.......eeeeeeeeeeeeeeeeeeeeeeeee e eee et e s ee s e et eese s enas 131
L EXpOrt table 10 ASCH File....c.oveeeeeeeeeeeeeeeeeee et 131
ADSOIULE TIME STAMIP.. .o 132
EXPOrt Trace t0 ASCIH FilE...uuuuu i e e e e e e e e e e e e e e e e e e eeeeeaaens 132
Trace Export Configuration..........ccooi i 132
@ T oo T USSR 132
L EXPOIt RANGE......cvvveeeeeeeeeeeeeereee ettt ee et en s s st ssasassan s e sananananeees 133
L FHE EXPIOTE ...ttt ettt s s n e 133

Export table to ASCII File
Opens a file selection dialog box and saves the selected result table in ASCII format
(.DAT) to the specified file and directory.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 363.
Note: To store the measurement results for all traces and tables in all windows, use

the Export Trace to ASCII File command in the "Save/Recall" > "Export" menu.
(See also Chapter 6.5, "Trace / data export configuration", on page 128.)

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

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

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Remote command:
MMEMory : STORe<n>: TABLe on page 349

Table Export Configuration
Access: "Overview" > "Result Config" > "Table Config" tab > "Table Export" tab

Or: "Save/Recall" > "Export"
The settings are window-specific and only available for result tables.
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Export functions

Table Config

Timing Columns to Export Visible All

Amplitude Export Limits off On

Freq Decimal Separator Point Comma

Phase Abs Time Stamp off On

Envelope Model Export Table to ASCII File

Table Export

Limits

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

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

Remote command:
MMEMory : STORe<n>: TABLe on page 349

Export Limits < Table Export Configuration
If activated, any limits defined for the table will be included in the export file.

Remote command:
MMEMory : STORe<n>:TABLe:LIMit on page 350

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

Remote command:
FORMat : DEXPort:DSEParator on page 348

Export table to ASCII File — Table Export Configuration
Opens a file selection dialog box and saves the selected result table in ASCII format
(.DAT) to the specified file and directory.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 363.

Note: To store the measurement results for all traces and tables in all windows, use
the Export Trace to ASCII File command in the "Save/Recall" > "Export" menu.
(See also Chapter 6.5, "Trace / data export configuration", on page 128.)

Note: Secure user mode.
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In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

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

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Remote command:
MMEMory : STORe<n>: TABLe on page 349

Absolute Time Stamp
If the function is enabled, it prints the absolute time stamp for the pulse in the first pos-
tition before the rest of the ASCII table export.

In addition to the current capture part, absolute time stamp also works for the cumula-
tive part of the table.

Remote command:
FORMat : DEXPort:TSTamp on page 349

Export Trace to ASCII File
Opens a file selection dialog box and saves the selected trace in ASCII format (.dat)
to the specified file and directory.

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

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

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 287

Trace Export Configuration
Opens the "Traces" dialog box to configure the trace and data export settings. See
Chapter 6.5, "Trace / data export configuration", on page 128.

1/Q Export

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

For details, see the description in the R&S FSV/A 1/Q Analyzer User Manual ("Import-
ing and Exporting 1/Q Data").

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

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

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

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Remote command:

MMEMory: STORe<n>:IQ:STATe on page 352

MMEMory : STORe<n>:IQ:COMMent on page 351

Export Range — 1/Q Export
Defines the range of the 1/Q data to store.

"Entire Cap- The entire capture buffer is exported.
ture"

"Result Range" The result range only (that is, the currently selected pulse; see Chap-
ter 6.1.1, "Pulse selection", on page 99) is exported.

Remote command:
MMEMory : STORe<n>:TIQ:RANGe on page 351

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

Remote command:
not supported
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/ Export functions

= Access: "Save" > "Export"

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FSV/A applications are not described here.

See the R&S FSV/A User Manual for a description of the standard functions.

Export table t0 ASCI File.....ceeeieieeeeeeee ettt e e 134
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L DECIMal SEPAIALON........ceeeeeeeceeeeeeeeee et eeeee et ee et 135
L EXport table 10 ASCI File........ououeeee oo, 135
ADSOIULE TIME STAMIP....uiiiiiiiiiieeee i e e s e e e e e e e e e s e s e s enee e e e e e aaeeeeeaaan 136
EXPOrt Trace 10 ASCIHI File.....uueiiiii et 136
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Export table to ASCII File
Opens a file selection dialog box and saves the selected result table in ASCII format
(.DAT) to the specified file and directory.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 363.

Note: To store the measurement results for all traces and tables in all windows, use
the Export Trace to ASCII File command in the "Save/Recall" > "Export" menu.
(See also Chapter 6.5, "Trace / data export configuration”, on page 128.)

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

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

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Remote command:
MMEMory: STORe<n>:TABLe on page 349

Table Export Configuration
Access: "Overview" > "Result Config" > "Table Config" tab > "Table Export" tab

Or: "Save/Recall" > "Export"
The settings are window-specific and only available for result tables.
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Table Config

Timing Columns to Export Visible All

Amplitude Export Limits off On

Freq Decimal Separator Point Comma

Phase Abs Time Stamp off On

Envelope Model Export Table to ASCII File

Table Export

Limits

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

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

Remote command:
MMEMory : STORe<n>: TABLe on page 349

Export Limits < Table Export Configuration
If activated, any limits defined for the table will be included in the export file.

Remote command:
MMEMory : STORe<n>:TABLe:LIMit on page 350

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

Remote command:
FORMat : DEXPort:DSEParator on page 348

Export table to ASCII File — Table Export Configuration
Opens a file selection dialog box and saves the selected result table in ASCII format
(.DAT) to the specified file and directory.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 363.

Note: To store the measurement results for all traces and tables in all windows, use
the Export Trace to ASCII File command in the "Save/Recall" > "Export" menu.
(See also Chapter 6.5, "Trace / data export configuration", on page 128.)

Note: Secure user mode.
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In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

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

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Remote command:
MMEMory : STORe<n>: TABLe on page 349

Absolute Time Stamp
If the function is enabled, it prints the absolute time stamp for the pulse in the first pos-
tition before the rest of the ASCII table export.

In addition to the current capture part, absolute time stamp also works for the cumula-
tive part of the table.

Remote command:
FORMat : DEXPort:TSTamp on page 349

Export Trace to ASCII File
Opens a file selection dialog box and saves the selected trace in ASCII format (.dat)
to the specified file and directory.

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

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

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 287

Trace Export Configuration
Opens the "Traces" dialog box to configure the trace and data export settings. See
Chapter 6.5, "Trace / data export configuration", on page 128.

1/Q Export

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

For details, see the description in the R&S FSV/A 1/Q Analyzer User Manual ("Import-
ing and Exporting 1/Q Data").

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

User Manual 1178.9426.02 — 09 136



R&S®PFSV3-K6 Export functions

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

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

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Remote command:

MMEMory: STORe<n>:IQ:STATe on page 352

MMEMory : STORe<n>:IQ:COMMent on page 351

Export Range — 1/Q Export
Defines the range of the 1/Q data to store.

"Entire Cap- The entire capture buffer is exported.
ture"

"Result Range" The result range only (that is, the currently selected pulse; see Chap-
ter 6.1.1, "Pulse selection", on page 99) is exported.

Remote command:
MMEMory : STORe<n>:TIQ:RANGe on page 351

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

Remote command:
not supported
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How to perform a standard pulse measurement

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 FSV/A-K6 option.

e How to perform a standard pulse measurement..........ccccceeeeeeiiieiiiiiieeeeeeeceeeeeeeeens 138
e How to configure a limit check for a pulse measurement.............ccooeviiiiiiiiennn... 139
e How to exporttable data............ooooiiiiiiiiiii e 140

8.1 How to perform a standard pulse measurement

To perform a standard pulse measurement

1. Press [MODE] on the front panel and select the "Pulse" application.

2. Select "Overview" to display the "Overview" for a Pulse measurement.

3. Select "Signal Description" and configure the expected pulse characteristics.
4

Select "Input/Frontend" to define the input signal's center frequency, amplitude and
other basic settings.

5. Optionally, select "Trigger" and define a trigger for data acquisition, for example an
external trigger to start capturing data only when a useful signal is transmitted.

6. Select "Data Acquisition" and define the bandwidth parameters for the input signal:
e "Measurement Bandwidth": the amount of signal bandwidth to capture
e "Measurement Time": how long the input signal is captured

7. Select "Pulse Detection" and define the criteria to detect the individual pulses
within the input signal.

8. Select "Measurement" and define the general measurement settings concerning:

e The measurement levels
e The measurement point
e The measurement range

9. Select "Display" 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 "Overview" to display the "Overview" again.

11. Select "Result Config" in the "Overview" to configure which data is displayed in the
individual result displays, and other settings for specific evaluation methods. These
settings are window-specific, so select the window before you configure the set-
tings.
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How to configure a limit check for a pulse measurement

e Define the "Result Range", which determines the extent of measured data dis-
played in "pulse magnitude", frequency and phase vs time traces.

e Configure specific settings for the selected evaluation methods.

e Configure a limit check (see "To configure a limit check for a pulse measure-
ment" on page 139).

e Configure markers and delta markers to determine deviations and offsets within
the results, e.g. when comparing errors or peaks.
Adapt the diagram scaling to the displayed data.
Optionally, configure the trace to display the average over a series of sweeps.
If necessary, increase the "Sweep/Average Count" in the "Sweep Config" dia-
log box.

12. Stop the continuous sweep and start a new sweep with the new configuration (e.g.
using [RUN SINGLE]).

13. Press "Selected Pulse" and select a specific pulse to be evaluated.

The result displays are updated to show the results for the selected pulse.

8.2 How to configure a limit check for a pulse measure-
ment

To configure a limit check for a pulse measurement

Measurement results can be checked against defined limits and the results of the limit
check can then be indicated in the Result Table. This procedure assumes a standard
pulse measurement has been defined (as described in "To perform a standard pulse
measurement” on page 138) and a Result Table display is active.

1. Select "Result Config" in the "Overview".

2. If necessary, select the Result Table from the "Specifics for" list of windows.
3. Switch to the "Table Config" tab, then select the "Limits" tab.
4

Select the parameter for which you want to perform a limit check.
For details on available parameters and parameter groups, see Chapter 3.1, "Pulse
parameters", on page 17.

5. Toggle the "Limit On/Off" setting to "On".
6. Define the lower or upper limit value, or both.
7. Repeat step 4 to step 6 for each parameter you want to perform a limit check on.

The measured values and all newly measured values for the specified parameter
are compared to the defined limit values.

If the measured value remains above the lower limit and below the upper limit, it is
displayed in green in the Result Table.

If the measured value exceeds either limit value, it is displayed in red in the Result
Table.
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8.3

How to perform measurements in the pulse application

How to export table data

Changing the limit values graphically

Limit lines can also be displayed in "Parameter Trend" or "Parameter Distribution"
result displays ("Result Config" > "Parameter" tab > "Display Limit Lines").

You can drag these limit lines to a new position in the window. The new position is
maintained, the limit check is repeated, and the results of the limit check in any active
table displays are adapted.

To deactivate a limit check

1. Select "Result Config" in the "Overview".

2. If necessary, select the Result Table from the "Specifics for" list of windows.
3. Switch to the "Table Config" tab, then select the "Limits" tab.
4

e To deactivate the limit check for a single parameter, select the parameter and
toggle the "Limit On/Off" setting to "Off".

e To deactivate the limit check for an entire parameter group, select "Turn off all
limits in group".

e To deactivate the limit check for all parameters in all parameter groups, select
"Turn off limits".

How to export table data
The measured result table data can be exported to an ASCII file. For each parameter,
the measured values are output.

For details on the storage format, see Chapter A, "Reference: ASCII file export format",
on page 363.

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 B "Save" icon in the toolbar.
Select "Export".

2
3
4. If necessary, change the decimal separator used in the ASCII export file.
5. Select "ASCII Table Export".

6

In the file selection dialog box, select the storage location and file name for the
export file.

7. Select "Save" to close the dialog box and export the table data to the file.
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How to perform measurements in the pulse application

How to export table data

To export from the "Result configuration” dialog box

1.

2
3
4.
5
6

N

Press "Overview".

Select "Result Config".

Select the window that contains the result table in the "Specifics for" selection box.
Select the "Table Config" tab.

Select the vertical "Table Export" tab.

Select whether you want to export all columns or only the currently visible columns
of the table.

If necessary, change the decimal separator used in the ASCII export file.
Select "Export Table to ASCII File".

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.

User Manual 1178.9426.02 — 09 141



R&S®PFSV3-K6 Remote commands for pulse measurements

Introduction

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 FSV/A must already be set up for remote oper-
ation in a network as described in the base unit manual.

Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the R&S FSV/A 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)

After a short introduction, the tasks specific to the Pulse application are described

here:

L JB 10 o T VT3 1T o TSR 142
®  COMMON SUMIXES...uuiieiiieieeiiie ittt e e e r e e e e e e e e e s ee e e e e e eeeeseesnnnnne 147
e Activating pulsSe MeasuUremMeENtS........couvuiuiiiiieiicciieie e 148
@ SigNal deSCrIPION.....cccc e ——————————— 151
®  INPUL/OULPUL SELHINGS. ..o e 154
o Frontend configuration....... ..o 161
® Triggering MEASUIEMENTS. ...ccciiiii e eeiiiee et e e e e e e e e e ee e e e e e e e e e s eeeeeeaeaeees 167
o Segmented data CapUMNG........c.ueeiii it 173
L I BT | = - oo [ U153 1 (o) o PSS 175
O PUISE AEtECHION...cciii i 178
e Configuring the pulse measurement............uucceeiiiiiiii e 181
e Configuring and performing SWEEPS.......ccoiveiieieiiiiieeeeeeeee e e 188
o  Configuring the reSUILS. ... e 193
o Configuring the result diSplay........ccueie i 257
o Configuring standard tracCes.........ccoooiuiiii i 266
®  WOrking With Markers........uueeeiiiiiii it a e e 271
®  REtrieVING rESUIS....cceeeeeeieee e e e e e e e e e e e e e e eeeees 283
o Retrieving marker results..........ooo i —————- 352
o Deprecated COMMANGS.......ceiiiiieieiiiieee et e e e e e e e e e aaeaaaeeeeeeeeeeeenens 353
e Programming example: pulse measurement............ccccvvveeeeeiiiicciciiieeeee e 355

9.1 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 SCPl command consists of a header and, usually, one or more param-
eters. To use a command as a query, you have to append a question mark after the
last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (ASCIl code 0 to 9, 11 to 32 decimal, e.g. blank).
If there is more than one parameter for a command, they are separated by a comma
from one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the user
manual of the R&S FSV/A.

@ Remote command examples
Note that some remote command examples mentioned in this general introduction are
possibly not supported by this particular application.

9.1.1 Conventions used in descriptions

The following conventions are used in the remote command descriptions:

e Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitly.

® Parameter usage
If not specified otherwise, a parameter can be used to set a value, and it is the
result of a query.
Parameters required only for setting are indicated as Setting parameters.
Parameters required only to refine a query are indicated as Query parameters.
Parameters that are only returned as the result of a query are indicated as Return
values.

e Conformity
Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the R&S FSV/A follow the SCPI syntax rules.

® Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an Asynchronous
command.

® Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as *RST values, if available.

o Default unit
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The default unit is used for numeric values if no other unit is provided with the
parameter.

® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

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 uppercase letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.

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 do not quote a suffix for keywords that support one, a 1 is assumed.

Example:

DISPlay[:WINDow<1l...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4: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.

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:Z00M:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

9.1.5 Alternative keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.

Example:
[SENSe: ]BANDwidth |BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect
as BWID 1MHZ.

9.1.6 SCPI parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, they are separated by a comma.

Example:
LAYout :ADD:WINDow Spectrum,LEFT,MTABle

Parameters can have different forms of values.

@ NUMIEBIIC VAIUEBS. ... ettt ettt e et e e e et e e et e e e et e e e e s s e eeaesestaaeeeanns 145
L = To Y] (<= | o 146
L N O o P =i (= o [ = T 147
L I O o =1 = T3 (= = 1 o [ 147
L =1 o Tt Qo F= | = T 147

9.1.6.1 Numeric values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent.
For physical quantities, you can also add the unit. If the unit is missing, the command
uses the basic unit.

Example:
With unit: SENSe: FREQuency:CENTer 1GHZ
Without unit: SENSe: FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.
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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. for discrete steps), the command
returns an error.

Instead of a number, you can also set numeric values with a text parameter in special

cases.
*  MIN/MAX

Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. Sometimes, you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. For physical quantities,
it applies the basic unit (e.g. Hz for frequencies). The number of digits after the decimal
point depends on the type of numeric value.

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1£9

Sometimes, numeric values are returned as text.

® INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

e NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned if errors
occur.

9.1.6.2 Boolean

Boolean parameters represent two states. The "on" state (logically true) is represented
by "ON" or the numeric value 1. The "off" state (logically untrue) is represented by
"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 O ("OFE™").

Example:
Setting: DISPlay:WINDow: ZOOM: STATe ON
Query: DISPlay:WINDow: ZOOM: STATe? would return 1
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9.1.6.3 Character data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information, see Chapter 9.1.2, "Long and short form",
on page 144.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe : BANDwidth:RESolution: TYPE NORMal
Query: SENSe :BANDwidth:RESolution:TYPE? would return NORM

9.1.6.4 Character strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).

Example:
INSTRument:DELete 'Spectrum'

9.1.6.5 Block data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. The data bytes follow. Dur-
ing the transmission of these data bytes, all end or other control signs are ignored until
all bytes are transmitted. #0 specifies a data block of indefinite length. The use of the
indefinite format requires an NL.*END message to terminate the data block. This format
is useful when the length of the transmission is not known or if speed or other consid-
erations prevent segmentation of the data into blocks of definite length.

9.2 Common suffixes

In the R&S FSV3 Pulse application, the following common suffixes are used in remote

commands:

Table 9-1: Common suffixes used in remote commands in the R&S FSV3 Pulse application
Suffix Value range Description

<m> 1to4 Marker

<n> 1t06 Window (in the currently selected channel)
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Suffix Value range Description
<t> 1 Trace
<li> 1t0 8 Limit line

9.3 Activating pulse measurements

Pulse measurements require a special application on the R&S FSV/A. The measure-
ment is started immediately with the default settings.

INSTrument:CREAtE:DUPLICALE. ........ceuieiiieeeee ettt e et e e e 148
INSTrument:CREAE[INEW].....cccieiii et e e e e e e e e e e e e e e e e e e e e e e e eneanas 148
INSTrument:CREAIEIREPLACE. ........ueeeei e ettt e e e e e e eeanes 149
TN ISR U =T gL ) = =Y (N 149
NS 0T g L= a1 o I PP PP 149
INSTIrUMENERENGIME. .. .ceeiiiiieiee e et e e ettt e e e e e ettt ee s e e e eee b e eeeeseataeeeseesntaaeeesersannaaaeees 150
INSTIUMENEESELECE]. e eieeeteieee et e ettt e e e et e e e e e et e e e e e eest e eeseeaaaaeseeeeesanneeeeeesnan 151
SYSTem:PRESEt:CHANNEIEXEC]. it e e e e e e 151

INSTrument:CREate:DUPLicate

Duplicates the currently selected channel, i.e creates a new channel of the same type
and with the identical measurement settings. The name of the new channel is the
same as the copied channel, extended by a consecutive number (e.g. "IQAnalyzer" ->
"IQAnalyzer 2").

The channel to be duplicated must be selected first using the INST: SEL. command.

Example: INST:SEL 'IQAnalyzer'
INST:CRE:DUPL
Duplicates the channel named 'IQAnalyzer' and creates a new
channel named 'lQAnalyzer2'.

Usage: Event

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>

Adds a measurement channel. You can configure up to 10 measurement channels at
the same time (depending on available memory).

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types, see TNSTrument:LIST?
on page 149.

<ChannelName> String containing the name of the channel.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.

Example: INST:CRE SAN, 'Spectrum 2'

Adds a spectrum display named "Spectrum 2".
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INSTrument:CREate:REPLace <ChannelName1>, <ChannelType>,
<ChannelName2>

Replaces a channel with another one.

Setting parameters:
<ChannelName1>  String containing the name of the channel you want to replace.

<ChannelType> Channel type of the new channel.
For a list of available channel types, see TNSTrument :LIST?
on page 149.

<ChannelName2> String containing the name of the new channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see TNSTrument:LIST? on page 149).
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", ™", "?".

Exanuﬂe: INST:CRE:REPL 'IQAnalyzer2',6IQ, 'IQAnalyzer'
Replaces the channel named "IQAnalyzer2" by a new channel of
type "IQ Analyzer" named "IQAnalyzer".

Usage: Setting only

INSTrument:DELete <ChannelName>
Deletes a channel.

Setting parameters:
<ChannelName> String containing the name of the channel you want to delete.
A channel must exist to delete it.

Usage: Setting only

INSTrument:LIST?

Queries all active channels. The query is useful to obtain the names of the existing
channels, which are required to replace or delete the channels.

Return values:
<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see tables below).
Tip: to change the channel name, use the INSTrument :
REName command.

Example: INST:LIST?
Result for 3 channels:
'ADEM', 'Analog Demod', 'IQ','IQ
Analyzer','IQ','IQ Analyzer2'

Usage: Query only
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Table 9-2: Available channel types and default channel names

Application <ChannelType> Parameter Default Channel Name®)
Spectrum SANALYZER Spectrum
5G NR (R&S FSV3-K144) | NR5G 5G NR
3GPP FDD BTS BWCD 3G FDD BTS
(R&S FSV3-K72)

3GPP FDD UE MWCD 3G FDD UE
(R&S FSV3-K73)

Amplifier Measurements AMPLifier Amplifier
(R&S FSV3-K18)

AM/FM/PM Modulation ADEM Analog Demod
Analysis

Bluetooth (R&S FSV3-K8) | BTO Bluetooth
GSM (R&S FSV3-K10) GSM GSM

1/Q Analyzer 1Q IQ Analyzer
LTE (R&S FSV3-K10x) LTE LTE

NB-IoT (R&S FSV3-K106) | NIOT NB-loT
Noise Figure Measure- NOISE Noise

ments

OFDM VSA (R&S FSV3- OFDMVSA OFDM VSA
K96)

Phase Noise (R&S FSV3- | PNOISE Phase Noise
K40)

Pulse (R&S FSV3-K6) PULSE Pulse

Vector Signal Analysis DDEM VSA

(VSA, R&S FSV3-K70)

WLAN (R&S FSV3-K91) WLAN WLAN

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.

INSTrument:REName <ChannelName1>, <ChannelName2>
Renames a channel.

Setting parameters:
<ChannelName1> String containing the name of the channel you want to rename.

<ChannelName2> String containing the new channel name.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", "*", "?".
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Example: INST:REN 'IQAnalyzer2', 'IQAnalyzer3'
Renames the channel with the name 'IQAnalyzer2' to 'lQAna-
lyzer3'.

Usage: Setting only

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 148.
For a list of available channel types see INSTrument : LIST? on page 149.

Parameters:
<ChannelType> PULSe
Pulse option, R&S FSV/A-K6

SYSTem:PRESet:CHANnel[:EXEC]
Restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum2'

Selects the channel for "Spectrum2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual operation: See "Preset Channel" on page 64

Signal description

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

SENSe:TRACe:MEASurement:DEFine:DURatION:AUTO.......ucviiinieeeeeeeeee e e 152
SENSe:TRACe:MEASurement:DEFine:DURAtiON:MAX........coeeiiiiiiiieieeiieiiiiee et eeeens 152
SENSe:TRACe:MEASurement:DEFine:DURAtION:MIN........ccuueieeiiiiiiiieieeeieeriieeeeeeeeerieeeeees 152
SENSe:TRACe:MEASurement:DEFINe:DURAION:OFF.......ccccevviiieieeeieeiieeeeeeeeetee e 152
SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet.........coooviiieiiiiiiiiiiieiiiiiieee 153
SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTO......uuvuuuuieiaaiaaaeeeeee e 153
SENSe:TRACe:MEASurement:DEFine:FREQUENCY:RATE.........ccceeeieiieeeeieieeeeeeeeeeeeeeee 153
SENSe:TRACe:MEASurement:DEFine:FREQUeNCY:RATE:AUTO......uccceieieieeeeeeeeeeeeeeeeeeeees 153
SENSe:TRACe:MEASurement:DEFINE:PULSE:ADROOP.......ccvvuiereeieiriiieeeeeernaeeeeeeennanns 154
SENSe:TRACe:MEASurement:DEFine:PULSe:MODUIAtioN.........ccvueeeeeiieriiieeeeeeeeiiceeeeeeeenn, 154
SENSe:TRACe:MEASurement:DEFINe:PULSE:PERIOC.........ccuueieeeeiieieeieeeeeeee e 154
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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 |01

*RST: 1

Manual operation: See "Timing Auto Mode" on page 66

SENSe:TRACe:MEASurement:DEFine:DURation:MAX <PulseMaxWidth>

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

Parameters:

<PulseMaxWidth> Range: 50ns to 100s
*RST: 5ms
Default unit: S

Manual operation: See "Maximum Pulse Width" on page 66

SENSe:TRACe:MEASurement:DEFine:DURation:MIN <PulseMinWidth>

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

Parameters:

<PulseMinWidth> Range: 50ns to 100s
*RST: 50 ns
Default unit: S

Manual operation: See "Minimum Pulse Width" on page 66

SENSe:TRACe:MEASurement:DEFine:DURation:OFF <PulseMinOff>

The minimum time the pulse is "off", i.e. the time between successive pulses. This
value is used to determine noise statistics and to reject short drops in amplitude during
pulse "ON" time. The available value range may be restricted by the sample rate.

Parameters:

<PulseMinOff> Range: 50ns to 100s
*RST: 1 us
Default unit: S

Manual operation: See "Min Pulse Off Time" on page 66
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SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet <Offset>

For SENSe:TRACe:MEASurement : DEFine: FREQuency:OFFSet : AUTO OFF, this
command defines the value to use when calculating pulse frequency and phase error
on a pulse-by-pulse basis. The same value is used for all pulses. Note that compensa-
tion for a frequency offset is reflected in the pulse frequency/phase error results, but
does not alter the original 1/Q data or the pulse frequency/phase trace displays.

Parameters:
<Offset> *RST: 0
Default unit: HZ

Manual operation: See "Frequency Offset Value" on page 67

SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTO <State>

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

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Frequency Offset Auto Mode" on page 67

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/ps

Manual operation: See "Chirp Rate" on page 67

SENSe:TRACe:MEASurement:DEFine:FREQuency:RATE:AUTO <State>
If enabled, the chirp rate is estimated automatically for each individual pulse.

Parameters:
<State> ON|OFF |01

*RST: 1
Manual operation: See "Chirp Rate Auto Mode" on page 67
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SENSe:TRACe:MEASurement:DEFine:PULSe:ADRoop <State>

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Pulse Has Droop" on page 65

SENSe:TRACe:MEASurement:DEFine:PULSe:MODulation <Modulation>

The type of pulse modulation which is expected.

Parameters:
<Modulation> ARB | CW | LFM | RIQ
ARB
Arbitrary
Cw
Continuous wave
LFM
Linear FM (fixed value)
*RST: Ccw

Manual operation: See "Pulse Modulation" on page 65

SENSe:TRACe:MEASurement:DEFine:PULSe:PERiod <PulsePeriod>
Defines how a pulse is detected.

Parameters:

<PulsePeriod> HL | LH

HL
The pulse period begins with the falling edge of the preceding
pulse and ends with the falling edge of the current pulse.

LH
The pulse period begins with the rising edge of the current pulse
and end with the rising edge of the succeeding pulse.

*RST: HL

Manual operation: See "Pulse Period" on page 65

9.5 Input/output settings

The R&S FSV/A 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.

User Manual 1178.9426.02 — 09 154



R&S®PFSV3-K6 Remote commands for pulse measurements

9.5.1

Input/output settings

L I S [ o 10 S U PU 155
o Input from I/Q data fileS.......cei i 157
o  Configuring the OUIPULS......ceiii i 158
RF input

INPut:ATTenuation:PROTECHONIRESEL......ccviiieiiieii ettt e e eanas 155
INP UL CONNECION. 1.1utututiiieieieieeeeeeeeeeeeeeeeeeeeeeeeeetersbs s s aaeseseeeeeaaaesesersereesssrsssrarasnnnnnnns 155
INPULICOUPIING. ..eetttieeeeeeettteee e ettt e e e e ettt e e e e eeeataeeeeseesaa s eeessasananaaesrssnnasaesesnsansaaasens 155
1N 3N N PP 156
1N U o o =T A L] RS A - S 156
INPULIMPEAANCE. ... . et e e e et e et e e e e e e e eee e e eeaeeeeen 156
TN LT o] o =Y o 157

INPut:ATTenuation:PROTection:RESet

Resets the attenuator and reconnects the RF input with the input mixer for the

R&S FSV/A after an overload condition occurred and the protection mechanism inter-
vened. The error status bit (bit 3 in the STAT: QUES : POW status register) and the
INPUT OVLD message in the status bar are cleared.

(For details on the status register see the R&S FSV3000/ FSVA3000 base unit user
manual).

The command works only if the overload condition has been eliminated first.

Example: INP:ATT:PROT:RES

INPut:CONNector <ConnType>

Determines which connector the input for the measurement is taken from.

Parameters:
<ConnType> RF
RF input connector
RFPRobe
Active RF probe
*RST: RF
Example: INP:CONN RF

Selects input from the RF input connector.

Manual operation: See "Input Connector" on page 70

INPut:COUPIing <CouplingType>
Selects the coupling type of the RF input.

Parameters:
<CouplingType> AC |DC
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AC
AC coupling

DC
DC coupling

*RST: AC
Example: INP:COUP DC

Manual operation:  See "Input Coupling” on page 69

INPut:DPATh <DirectPath>
Enables or disables the use of the direct path for frequencies close to 0 Hz.

Parameters:
<DirectPath> AUTO | OFF

AUTO | 1
(Default) the direct path is used automatically for frequencies
close to 0 Hz.

OFF | 0
The analog mixer path is always used.

Example: INP:DPAT OFF

Manual operation: See "Direct Path" on page 69

INPut:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.

Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "YIG-Preselector" on page 69

INPut:IMPedance <Impedance>

Selects the nominal input impedance of the RF input. In some applications, only 50 Q
are supported.

Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See "Impedance" on page 69

User Manual 1178.9426.02 — 09 156



R&S®PFSV3-K6 Remote commands for pulse measurements

9.5.2

Input/output settings

INPut:SELect <Source>

Selects the signal source for measurements, i.e. it defines which connector is used to
input data to the R&S FSV/A.

If no additional input options are installed, only RF input or file input is supported.

Parameters:
<Source> RF
Radio Frequency ("RF INPUT" connector)

FlQ
1/Q data file
(selected by TNPut:FILE: PATH on page 157)

*RST: RF

Manual operation: See "Radio Frequency State" on page 68
See "I/Q Input File State" on page 70

Input from 1/Q data files
The input for measurements can be provided from 1/Q data files. The commands
required to configure the use of such files are described here.

Useful commands for retrieving results described elsewhere:
® TINPut:SELect on page 157

Remote commands exclusive to input from 1/Q data files:

INPULFILE:PATH. ... e s 157

INPut:FILE:PATH <FileName>[, <AnalysisBW>]
Selects the 1/Q data file to be used as input for further measurements.

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

® _ig.tar

e .igw
® _.Csv
® _mat
® WV

e _.aid

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

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

<FileName> String containing the path and name of the source file.
The file type is determined by the file extension. If no file exten-
sion is provided, the file type is assumed to be .iqg.tar.
For .mat files, Matlab® v4 is assumed.

<AnalysisBW> Optionally: The analysis bandwidth to be used by the measure-
ment. The bandwidth must be smaller than or equal to the band-
width of the data that was stored in the file.
Default unit: HZ

Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iqg.tar'
Uses I/Q data from the specified file as input.

Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iqg.tar',
10MHz
Uses an analysis bandwidth of 10 MHz of the data provided in
the file.

Example: //Load an IQW file

INP:SEL:FIQ

INP:FILE:PATH 'C:\R S\Instr\user\data.iqw'
//Define the sample rate

TRAC:IQ:SRAT 10MHz

//Define the measurement time
SENSe:SWEep:TIME 0.001001

//Start the measurement

INIT:IMM

Manual operation: See "Select |/Q data file" on page 71

9.5.3 Configuring the outputs

The following commands are required to provide output from the R&S FSV/A.

Configuring trigger input/output is described in Chapter 9.7.2, "Configuring the trigger
output”, on page 171.

DIAGNOSHIC:SERVICEINSOUICE. ....u.cieteeeee e eeeee et e et e et e et e e et e e e e e e s e e eeaneeeenneeeean 159
OU T P UL F ST AT . 1t tttttteeeeeiete ettt et eeeeee et et eeeeeeeeesaresa s b b e seseseseasaaaaaesseseeeeeerssssrsrrsrasnnnn 159
OUT PUL VI D0 S TAT . ettt ettt ee e e ettt ee e e e e ettt aeeeeeeeat e eeeeeeastaseeeeretanaeaeersstaneaesersnnnnnns 159
O = RS o o T R T VN 1] RO SURP 159
SYSTem:SPEAKEr:MAXVOIUME. ....uueeeeieerieeeeeeeeieee e e e ettt e e e e e e eaaaeeeeeeesbeaeeeeeesnanaeeeesenranns 160
SYSTEMISPEAKEIMUTE. ... ..ot et e e e e e e e e e e etaeeeenannas 160
SY STEM:SPEAKEIVOLUME. .. .ceuneieeee et et ee et e et e e eee e et e e e e e e e e e e e et e e e ena e e eaneeeenans 160
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DIAGnostic:SERVice:NSOurce <State>

Turns the 28 V supply of the BNC connector labeled [noise source control] on the
R&S FSV/A on and off.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: DIAG:SERV:NSO ON

Manual operation: See "Noise Source Control" on page 72

OUTPut:IF:STATe <State>

Enables or disables output of the measured IF value at the "IF" output connector.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: OUTP:IF:STAT ON

OUTPut:VIDeo:STATe <State>

Enables or disables output of the displayed video signal (i.e. the filtered and detected
IF signal) at the "Video" output connector.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: OUTP:VID:STAT ON

SYSTem:SPEaker[:STATe] <State>

Switches the built-in loudspeaker on or off for demodulated signals. This setting
applies only to the current application.
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The command is available in the time domain in Spectrum mode and in Analog Modu-
lation Analysis mode.

To set the volume, use the SYSTem: SPEaker : VOLume command.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: SYST:SPE ON

SYST:SPE:VOL 0.5
Sets the loudspeaker to half the full volume.

SYSTem:SPEaker:MAXVolume <Volume>

Defines the maximum volume to be output as a percentage of the maximum possible

volume.

Parameters:

<Volume> percentage
Example: SYST:SPE:MAXV 50

SYSTem:SPEaker:MUTE
Temporarily disables the audio output via the built-in loudspeakers.

Example: SYST:SPE:MUTE

SYSTem:SPEaker:VOLume <Volume>

Defines the volume of the built-in loudspeaker for demodulated signals. This setting is
maintained for all applications.

The command is available in the time domain in Spectrum mode and in Analog Modu-
lation Analysis mode.

Parameters:

<Volume> Percentage of the maximum possible volume.
Range: 0 to 1
*RST: 0.5

Example: SYST:SPE:VOL 0

Switches the loudspeaker to mute.
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9.6 Frontend configuration

9.6.1

The following commands are required to configure frequency and amplitude settings,
which represent the "frontend" of the measurement setup.

L I Yo [0 1= o SRR 161
L I N 00T o] 1108 o Lo Y= 1 o [ SRR 162
e Configuring the attenuation............oooociiiii e 165
Frequency

[SENSE: IFREQUENCY:CENTE . ..uuuieiieietieeeeee ettt ee e e et eetee e e e e e ettt e e e e s eesbaeeeeeeasta e eeseerananns 161
[SENSE:IFREQUENCY:CENTENSTEP. .....cveieeeeeeteeeeeeeeeeeeeseeee et seses et seseseeseeseesesesseseenseneens 161
[SENSe:]JFREQuUeNcY:CENTErSTEP:AUTO. ...ttt et 162
[SENSE:JFREQUENCY:OFFSEL....uuiiiiiiiieiieieee et e e e e e ettt s e e e e et e e e e e ee e e e e e eaen s e e e eenannanes 162

[SENSe:]FREQuency:CENTer <Frequency>

Defines the center frequency.

Parameters:

<Frequency> For the allowed range and f,,., refer to the specifications docu-
ment.
*RST: fmax/2
Default unit; Hz

Example: FREQ:CENT 100 MHz

FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Manual operation: See "Center Frequency" on page 73

[SENSe:]JFREQuency:CENTer:STEP <StepSize>
Defines the center frequency step size.

You can increase or decrease the center frequency quickly in fixed steps using the
SENS:FREQ UP AND SENS:FREQ DOWN commands, see [SENSe: | FREQuency:
CENTer on page 161.

Parameters:

<StepSize> For f.x refer to the specifications document.
Range: 1 to fMAX
*RST: 0.1 x span
Default unit: Hz

Example: //Set the center frequency to 110 MHz.

FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
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Manual operation: See "Center Frequency Stepsize" on page 73

[SENSe:]JFREQuency:CENTer:STEP:AUTO <State>

Couples or decouples the center frequency step size to the span.

Parameters:
<State> ON|OFF |01
*RST: 1
Example: FREQ:CENT:STEP:AUTO ON

Activates the coupling of the step size to the span.

[SENSe:]JFREQuency:OFFSet <Offset>
Defines a frequency offset.

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 74.

Parameters:

<Offset> Range: -1 THz to 1 THz
*RST: 0 Hz
Default unit: HZ

Example: FREQ:OFFS 1GHZ

Manual operation: See "Frequency Offset" on page 74

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 155
® INPut:IMPedance on page 156

® DISPlay[:WINDow<n>] [:SUBWindow<n>]:TRACe<t>:Y[:SCALe] :AUTO
on page 254

Remote commands exclusive to amplitude settings:

[SENSE:JADJUSELEVEL.......cceeiieeeeeeeeeetette e te e e e e e e e e e e e e e e e e e e e eeeees s s s bbb e e e eeeeaeaens 163
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel............ervrrrrrreunnnn. 163
DISPlay[:WINDow<n>][:SUBWindow<w>]:-TRACe<t>:Y[:SCALe]:RLEVel:OFFSet................ 163
IN P UL E G AN S T AT ettt ettt ettt ettt e e et e et et e ee e e e e e e e et e en e enneenns 164
NV R 7 | RS I 1= TP 164
INPUEGAINVALUE]. ¢ et e e e e e e e e e e e e e e e e e e e ettt eeeeeeeeatn s s s s e e e e e e eeaaaaaaeaaeeeeeeeeeeensnnnnnnnnnnn 164
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[SENSe:]JADJust:LEVel

Initiates a single (internal) measurement that evaluates and sets the ideal reference
level for the current input data and measurement settings. Thus, the settings of the RF
attenuation and the reference level are optimized for the signal level. The R&S FSV/A
is not overloaded and the dynamic range is not limited by an S/N ratio that is too small.

Example: ADJ:LEV

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel
<ReferencelLevel>

Defines the reference level (for all traces in all windows).

With a reference level offset * 0, the value range of the reference level is modified by

the offset.

Suffix:

<n> irrelevant

<w> subwindow
Not supported by all applications

<t> irrelevant

Parameters:

<ReferencelLevel> The unit is variable.
Range: see specifications document
*RST: 0 dBm

Default unit: DBM
Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level" on page 75

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet
<Offset>

Defines a reference level offset (for all traces in all windows).

Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB
Example: DISP:TRAC:Y:RLEV:0OFFS -10dB

Manual operation: See "Shifting the Display (Offset)" on page 75
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INPut:EGAIn[:STATe] <State>

Before this command can be used, the external preamplifier must be connected to the
R&S FSV/A. See the preamplifier's documentation for details.

When activated, the R&S FSV/A automatically compensates the magnitude and phase
characteristics of the external preamplifier in the measurement results.

Note that when an optional external preamplifier is activated, the internal preamplifier is
automatically disabled, and vice versa.

When deactivated, no compensation is performed even if an external preamplifier
remains connected.

Parameters:

<State> ON|OFF |01
OFF | 0
No data correction is performed based on the external preampli-
fier
ON |1
Performs data corrections based on the external preamplifier
*RST: 0

Example: INP:EGA ON

Manual operation: See "Ext. PA Correction" on page 77

INPut:GAIN:STATe <State>

Turns the internal preamplifier on and off. It requires the optional preamplifier hard-
ware.

For R&S FSV/A44 models, note the restrictions described in "Preamplifier" on page 76.

Parameters:
<State> ON|OFF|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:GAIN:STAT ON

INP:GAIN:VAL 15
Switches on 15 dB preamplification.

Manual operation: See "Preamplifier" on page 76

INPut:GAIN[:VALue] <Gain>

Selects the "gain" if the preamplifier is activated (INP:GAIN: STAT ON, see INPut:
GAIN:STATe on page 164).
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The command requires the additional preamplifier hardware option.

For R&S FSV/A44 or higher models, note the restrictions described in "Preamplifier”

on page 76.

Parameters:

<Gain> The following settings are available:
15 dB and 30 dB
All other values are rounded to the nearest of these two.
Default unit: DB

Example: INP:GAIN:STAT ON

INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Manual operation: See "Preamplifier" on page 76

9.6.3 Configuring the attenuation

[N Uy A E=Y g T =Y (1o o TSR 165
INPUt:ATTeNUAtiON:AUTO. ... et e et e e e e et e e e et e e e ene e e eenaeeees 166
LN L = I 166
INP UL EAT TEAUTO . ettt ettt et e ettt e e e s e e e s e s s e s s s e ra e ensenenrenansen 166
DN VT A I RS A =Y PP 167

INPut:ATTenuation <Attenuation>
Defines the total attenuation for RF input.

If an electronic attenuator is available and active, the command defines a mechanical
attenuation (see TNPut :EATT: STATe on page 167).

If you set the attenuation manually, it is no longer coupled to the reference level, but
the reference level is coupled to the attenuation. Thus, if the current reference level is
not compatible with an attenuation that has been set manually, the command also
adjusts the reference level.

Parameters:

<Attenuation> Range: see specifications document
Increment: 5 dB (with optional electr. attenuator: 1 dB)
*RST: 10 dB (AUTO is set to ON)
Default unit: DB

Example: INP:ATT 30dB

Defines a 30 dB attenuation and decouples the attenuation from
the reference level.

Manual operation: See "Attenuation Mode / Value" on page 75
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INPut:ATTenuation:AUTO <State>

Couples or decouples the attenuation to the reference level. Thus, when the reference
level is changed, the R&S FSV/A determines the signal level for optimal internal data
processing and sets the required attenuation accordingly.

Parameters:

<State> ON|OFF |01
*RST: 1

Example: INP:ATT:AUTO ON

Couples the attenuation to the reference level.

Manual operation: See "Attenuation Mode / Value" on page 75

INPut:EATT <Attenuation>

Defines an electronic attenuation manually. Automatic mode must be switched off
(INP:EATT:AUTO OFF, see INPut:EATT:AUTO on page 166).

If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

Parameters:
<Attenuation> attenuation in dB
Range: see specifications document
Increment: 1 dB
*RST: 0 dB (OFF)
Default unit: DB
Example: INP:EATT:AUTO OFF

INP:EATT 10 dB

Manual operation: See "Using Electronic Attenuation” on page 76

INPut:EATT:AUTO <State>
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
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 1

Example: INP:EATT:AUTO OFF

Manual operation: See "Using Electronic Attenuation" on page 76
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9.7

9.71

Triggering measurements

INPut:EATT:STATe <State>
Turns the electronic attenuator on and off.

Parameters:
<State> ON|OFF |01

OFF | 0
Switches the function off

ON |1
Switches the function on
*RST: 0

Example: INP:EATT:STAT ON
Switches the electronic attenuator into the signal path.

Manual operation: See "Using Electronic Attenuation" on page 76

Triggering measurements

Useful commands for triggering described elsewhere:
® [SENSe:]FREQuency:CENTer on page 161

Remote commands exclusive to triggering:

e Configuring the triggering conditions............uvueeiiiiei i 167
e Configuring the trigger OUIPUL..........coir i 171

Configuring the triggering conditions

TRIGGEN: SEQUENCELDTIME. ..uuiiiiiiiiiiee et ettt e ettt e s e e e e s e e s e e e e e e e e eaaan s e e e eenraneeaaens 167
TRIGger[:SEQUeNCE]:HOLDO: TIME]. ...uuiiiieeeiuuieieeeeeeiiie e e s eeenie s s e e s eeia e e e e e e eann e e e s eesnnaens 168
TRIGger[:SEQuence]:IFPoWer:HOLDOR . ........ciiii et e e e e e e e e 168
TRIGger[:SEQUENCE]:IFPOWETIHY STEIESIS. ... cieeeeiiiieeeeeeeiiiie e e e eeeeee e e e e eeee e e e e e eeaa e e e eeeenen 168
TRIGger[:SEQuence]:LEVEI[:EXTErnal<port>]........ccueeeieieeiiieeiiiiiieieieieeeese e e e e e e e aaaeaeens 169
TRIGQEr[:SEQUENCEI:LEVELIFPOWEN..........cceeeeeeeeeeeererritiseeseaeseseeeeeaeaeeeseeeeeeeeesesssraranes 169
TRIGQer:SEQUENCE]:LEVEIIQPOWEN.......iiieieeiiiieeeeeeeetiee e e e e ettt e e e et e e e e e eeae e e e eeeaannes 170
TRIGQEN:SEQUENCE]:SLOPE.....ciiieiitie it eeeeiicie et e e et e e e e e et e e e e eeaaaa e s e e eeesnaeaaees 170
TRIGQEr:SEQUENCE]:SOURCE. ....ceitiueieieeeeiiiei e e ee et e e e e e et e e e e e e et e e e e e e eaar e e e e e eeeaaaeaaees 170

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: 0st0o10.0s
*RST: Os
Default unit: S

Manual operation: See "Drop-Out Time" on page 80

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>
Defines the time offset between the trigger event and the start of the measurement.
A negative offset is possible for time domain measurements.

Parameters:

<Offset> For measurements in the frequency domain, the range is 0 s to
30 s.
For measurements in the time domain, the range is the negative
measurement time to 30 s.

*RST: Os
Default unit: S

Example: TRIG:HOLD 500us

Manual operation: See "Trigger Offset" on page 80

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
Defines the holding time before the next trigger event.

Note that this command can be used for any trigger source, not just IF Power
(despite the legacy keyword).

Parameters:
<Period> Range: Os to 10s
*RST: Os
Default unit: S
Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation: See "Trigger Holdoff" on page 81

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>
Defines the trigger hysteresis, which is only available for "IF Power" trigger sources.

Parameters:

<Hysteresis> Range: 3 dB to 50dB
*RST: 3dB
Default unit: DB
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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 81

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>
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<tp>:DIRection command.

Suffix:
<port> Selects the trigger port.
1 = trigger port 1 (TRIGGER INPUT connector on front panel)
2 = trigger port 2 (TRIGGER INPUT/OUTPUT connector on front
panel)
3 = trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on
rear panel)
<port> Selects the trigger port.
1 = trigger port 1 (TRIG IN connector on rear panel)
2 = trigger port 2 (TRIG AUX connector on rear panel)
Parameters:
<TriggerLevel> Range: 05V to 35V
*RST: 14V
Default unit: V
Example: TRIG:LEV 2V

Manual operation: See "Trigger Level" on page 80

TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

Defines the power level at the third intermediate frequency that must be exceeded to
cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the specifications document.
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:IFP -30DBM

Manual operation: See "Trigger Level" on page 80
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TRIGger[:SEQuence]:LEVel:IQPower <TriggerLevel>
Defines the magnitude the I/Q data must exceed to cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Parameters:

<TriggerLevel> Range: -130 dBm to 30 dBm
*RST: -20 dBm
Default unit: DBM

Example: TRIG:LEV:IQP -30DBM

Manual operation: See "Trigger Level" on page 80

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 81

TRIGger[:SEQuence]:SOURce <Source>
Selects the trigger source.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure that this situation is avoided in your remote control programs.

Parameters:
<Source> IMMediate
Free Run
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EXTernal

Trigger signal from the "Trigger Input" connector.

Trigger signal from the "Trigger In" connector.

If power splitter mode is active, this parameter activates the
"EXT TRIGGER INPUT" connector on the oscilloscope. Then
the R&S FSV/A triggers when the signal fed into the "EXT TRIG-
GER INPUT" connector on the oscilloscope meets or exceeds
the specified trigger level.

EXT2

Trigger signal from the "Trigger Input/Output” connector.
Note: Connector must be configured for "Input”.

Trigger signal from the "Trigger AUX" connector.

IFPower
Second intermediate frequency

IQPower

Magnitude of sampled 1/Q data

For applications that process I/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 79
See "Free Run" on page 79
See "External Trigger 1/2" on page 79
See "I/Q Power" on page 80
See "IF Power" on page 80

9.7.2 Configuring the trigger output

The following commands are required to send the trigger signal to one of the variable
"TRIGGER INPUT/OUTPUT" connectors on the R&S FSV/A.

OUTPULTRIGGEr<tp>:DIRECHON. ......ccieeieieeeeeeeieieieiti i ressese e e e e e e eeeaeeaeeeeeeeeeeeeessasesenrnnnnas 171
OUTPULTRIGEISPZILEVEL cuuuueiieieie i e e e e eeeeee ettt e e s e s e e e e e e e aaaaaaeeeeeeeeeees 172
OUTPULTRIGEISIP>IOTYPE. ..ottt e e e e et e e e e e e e e e e e e e e e e e e eeeeeee b et aeeaeeeas 172
OUTPUt:TRIGGer<tp>:PULSE:IMMEIAte. .......uuueueiaaaaaaie e e e e e e e e s 173
OUTPUL:TRIGGEr<tp>:PULSE:ILENGHN. .....uciieieieeeeee e e e e e e e e aaees 173

OUTPut:TRIGger<tp>:DIRection <Direction>
Selects the trigger direction for trigger ports that serve as an input as well as an output.

Suffix:
<tp>

Parameters:
<Direction> INPut | OUTPut
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INPut
Port works as an input.

OUTPut
Port works as an output.

*RST: INPut

Manual operation: See "Trigger 1/2" on page 83

OUTPut:TRIGger<tp>:LEVel <Level>
Defines the level of the (TTL compatible) signal generated at the trigger output.

Works only if you have selected a user-defined output with OUTPut : TRIGger<tp>:

OTYPe.
Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
2 = Trigger 2 Input / Output
Parameters:
<Level> HIGH
5V
Low
ov
*RST: LOW
Example: OUTP:TRIG2:LEV HIGH

Manual operation: See "Level" on page 84

OUTPut:TRIGger<tp>:0TYPe <OutputType>
Selects the type of signal generated at the trigger output.

Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
2 = Trigger 2 Input / Output

Parameters:

<OutputType> DEVice
Sends a trigger signal when the R&S FSV/A has triggered inter-
nally.
TARMed
Sends a trigger signal when the trigger is armed and ready for
an external trigger event.
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UDEFined
Sends a user-defined trigger signal. For more information, see
OUTPut:TRIGger<tp>:LEVel.

*RST: DEVice
Manual operation: See "Output Type" on page 83

OUTPut:TRIGger<tp>:PULSe:IMMediate
Generates a pulse at the trigger output.

Suffix:
<tp> 1..n
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
2 = Trigger 2 Input / Output

Manual operation: See "Send Trigger" on page 84

OUTPut:TRIGger<tp>:PULSe:LENGth <Length>

Defines the length of the pulse generated at the trigger output.

Suffix:
<tp> Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
2 = Trigger 2 Input / Output
Parameters:
<Length> Pulse length in seconds.
Default unit: S
Example: OUTP:TRIG2:PULS:LENG 0.02

Manual operation: See "Pulse Length" on page 84

9.8 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 79).

[SENSE:]SWEEP:SCAPIUIEIEVENTLS. ....cvuuiieieeiiiiie i eeeeetee e e e et e e e e e et s e e e e e et e e e e eeeranns 174
[SENSe:]SWEep:SCAPUre:LENGHNLTIME].....ccuuuiiieeiieiriiieeeeeeeteeiee e e et e e e e eeeteeeeeeeannanns 174
[SENSe:]SWEEpP:SCAPUrE:OFFSEL: TIME]. ... v veeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseseseseeeeeeeeeesesenenes 174
[SENSE:ISWEED:SCAPIUIE[:STATE] v eeeeeeereeeeeeeseseeeeeseeeeeeeeeesesesesereeeeeeeeeeseseseseneneeeeneeen 174
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[SENSe:]SWEep:SCAPture:EVENts <Count>
Specifies the number of trigger events for which data segments are to be captured.

Parameters:
<Count> numeric value

*RST: 2

Manual operation: See "Events" on page 82

[SENSe:]SWEep:SCAPture:LENGth[: TIME] <Time>

Defines a time period (starting from the trigger offset) in which data is captured. If mul-
tiple events occur within one segment length, the segment is extended (see "Number
of events vs number of segments" on page 54).

Parameters:
<Time> *RST: 0
Default unit: s

Manual operation: See "Segment Length" on page 82

[SENSe:]SWEep:SCAPture:OFFSet[:TIME] <Time>

Defines an offset to the trigger event at which data capturing starts. For a negative off-
set, data capturing starts before the actual trigger event.

Parameters:
<Time> *RST: 0
Default unit: s

Manual operation:  See "Trigger Offset” on page 82

[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|0]1
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
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Data acquisition

Exarnple: //Configure a power trigger at -20dBm
TRIG:SOUR RFP
TRIG:LEV:RFP -20dBm
//Activate segmented capture
SENS:SWE:SCAP ON
//Define a pretrigger offset of 5 us
SENS:SWE:SCAP:OFFS -5 us
//Capture data for 20us for 20 trigger events
SENS:SWE:SCAP:EVEN 20
SENS:SWE:SCAP:LENG 20 us

//Select single sweep mode.

INIT:CONT OFF

//Initiate a new measurement and wait until the sweep
//has finished.

INIT; *WAT

//Query the timestamps at which segments were captured
TRAC:IQ:SCAP:TST:SST?
//Query the timestamps at which trigger events occured

TRAC:IQ:SCAP:TST:TRIG?

Manual operation: See "Activating/de-activating segmented data capturing”
on page 82

Data acquisition

The following commands are required to configure how much and how data is captured
from the input signal.

[SENSEe:]BANDWIAIh:DEMOG. .. cuuiiiieiiiiiieii et e e e e e e e s e e e ee e ea e eaeeannns 175
[SENSE:IBWIDIh:DEMOG. ... cuiiiiiiiiee i e et e e e e e e e eans 175
[SENSE:IFREQUENCY:SPAN.....co.eeeeeeereeeeeeeeeeeeeeeseststeseseseseseeeesesesseseseseetesesesseseseeseseseesenes 176
[SENSe:]BANDWIdth:DEMOG: TYPE.... et e e e e e e e e e eans 176
[SENSEe:IBWIDth:DEMOG: TYPE. ... oo i ee e et e e e et e e e e e e a e e aeneenns 176
[SENSE:IDEMOA:FMVEFTYPE. .. oo ittt e e et r e e e e e e e e enns 176
[SENSEIIRLENGHN?. ... vevveeeeeeeeeeeeeeeseeeseeeeeseeeeeseseseeeeseneseseseeeeesesesessseseeseneneseeeeeeesesesesesens 177
[SEN S SRATE?. ..cetuteieeeeeetiee e e e ettt eee e e et ettt e e e e e e e eatt e seeseettaa e saesrastanseeeeessnnsaesssstanaaaaeens 177
[SENSE:ISWEED: TIME ... eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee et seeeeeeeeeseseseseseseeseeeeseneeeeeseseeaeeeesenenens 177
QLR O [ O Y o {0 = TSN 178

[SENSe:]BANDwidth:DEMod <Bandwidth>
[SENSe:]BWIDth:DEMod <Bandwidth>

Sets/queries the measurement bandwidth in Hz.
The measurement bandwidth is defined by the used filter and the sample rate. For

information on supported sample rates and filter bandwidths see the specifications
document.
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Parameters:
<Bandwidth> *RST: 80.0 MHz
Default unit: HZ

[SENSe:]FREQuency:SPAN <Span>
Defines the frequency span.

Parameters:

<Span> Range: 80 Hz to depends on options installed
*RST: maximum allowed
Default unit: Hz

[SENSe:]BANDwidth:DEMod:TYPE <FilterType>
[SENSe:]1BWIDth:DEMod:TYPE <FilterType>

Defines the type of demodulation filter to be used. For information on supported filter
bandwidths see the specifications document.

Parameters:

<FilterType> FLAT | GAUSs
FLAT
Standard flat demodulation filter
GAUSs

Gaussian filter for optimized settling behavior

For Gaussian filters with a large 3dB bandwidth (> 40 MHz, only
available with the bandwidth extension option) the actual filter
shape deviates strongly from the ideal Gauss filter outside a
range of approximately +80 MHz. For this range the flat filter is
more accurate.

For details see Chapter B, "Effects of large gauss filters",

on page 365.

*RST: GAUS

Manual operation: See "Filter type" on page 85

[SENSe:]DEMod:FMVF:TYPE <Filter>

Activates or deactivates additional filters applied after demodulation to filter out unwan-
ted signals, or correct pre-emphasized input signals.

Parameters:
<Filter> NONE | LPO1 | LP1 | LP5 | LP10 | LP25
NONE
No video filter applied
LPO1
Low pass filter 0.1 % bandwidth
LP1

Low pass filter1 % bandwidth
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LP5
Low pass filter 5 % bandwidth

LP10
Low pass filter 10 % bandwidth

LP25
Low pass filter 25 % bandwidth

Example: SENS:DEM: FMVF:TYPE LPO1

Manual operation: See "FM Video Bandwidth" on page 103

[SENSe:]RLENgth?
Returns the record length in samples set up for current measurement settings.
Usage: Query only

Manual operation: See "Record length" on page 86

[SENSe:]SRATe?
Returns the sample rate set up for current measurement settings.

Return values:
<SampleRate> Current sample rate used by the application.

Usage: Query only

[SENSe:]SWEep:TIME <Time>

Defines the measurement time. It automatically decouples the time from any other set-
tings.

The maximum measurement time in the R&S FSV3 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 FSV/A.

Parameters:
<Time> refer to specifications document
*RST: depends on current settings (determined automati-
cally)

Default unit: S

Manual operation: See "Measurement Time" on page 86
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9.10

Pulse detection

TRACe:IQ:LCAPture <State>

The long capture buffer provides functionality to use the full I/Q memory depth of the
R&S FSV/A for data acquisition.

Parameters:
<State> AUTO | ON | OFF

AUTO

The long capture buffer is activated in case that the record
length exceeds the amount of data which can be acquired within
the standard memory capacity of the R&S FSV/A. If the record
length decreases again, the long capture buffer is deactivated
automatically.

ON

The long capture buffer is activated permanently. A data capture
in a different measurement channel will overwrite and invalidate
the acquired 1/Q data. A red "IQ" icon in the channel tab indi-
cates that the results for the channel no longer match the data
currently in the capture buffer.

OFF

This is the default setting. Only the standard I/Q memory
capacity of the R&S FSV/A is used. The available I/Q memory
capacity is shared by all measurement channels.

Manual operation: See "Long Capture Buffer" on page 87

Pulse detection

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

[SENSE:IDETECHLIMIL....euieiiiieei it e s e e e e s e r e e eaneanen 178
[SENSe:IDETECt:LIMIt:COUNTL. ...ttt e st e e e e e eeeanes 179
[SENSE: I DETECHHY STIESIS. cuuuueeeieereeeeeeeitetieeeeeeeettaeeeeseeeataeeaeseesaaseeeeersssaaseeseesrnaaeaeees 179
[SENSE:IDETECERANGE. ... ceuiiie ettt e e e e e e e e e e e e e e et e e e e e e e eneeaneens 179
[SENSe:]DETECt:RANGELENGEN.....ccvviii et e e e en s 180
[SENSE:|IDETECERANGEISTARL.....ciieeeeeeieeeeeee ettt as s e e e e e e e e e e e aaeaeeeeeeeeeeeeeeeeensnnnnan 180
[SENSE:IDETECHREFEIENCE. .. cceevetiieeeieiiiieeeeeeettiee e e e e e etteeeeeeeeett s eeseeetaaaeeeessestaaeeeeeeennn 180
[SENSE:IDETECETHRESNOIA. ...ctuueiiieiiiieeeee et e ettt e e e e e e e ee e e e e e e eeaae e e e e eeernaanes 181

[SENSe:]DETect:LIMit <State>

If enabled, the number of pulses to be detected is restricted. When the maximum num-
ber is exceeded, measurement is stopped for the current capture buffer. This limitation
can be used to speed up the measurement if only a small number of pulses is of inter-
est.
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The maximum number of pulses to be detected is defined using the [SENSe:
]DETect:LIMit:COUNt command.

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0

Manual operation: See "Detection Limit" on page 91

[SENSe:]DETect:LIMit: COUNt <MaxPulseCount>
Defines the maximum number of pulses to be detected.

This limit is only considered if [SENSe: ] DETect :LIMit is enabled.

Parameters:

<MaxPulseCount> integer
Range: 0 to see specifications document
*RST: 1000

Manual operation: See "Maximum Pulse Count" on page 91

[SENSe:]DETect:HYSTeresis <Hysteresis>

Defines a hysteresis for pulse detection in dB in relation to the defined threshold (see
[SENSe:]DETect : THReshold on page 181). 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 91

[SENSe:]DETect:RANGe <State>

Enables or disables the use of a detection range instead of the entire capture buffer for

analysis.

Parameters:

<State> ON|OFF |01
OFF | 0
The entire capture buffer is analyzed.
ON |1

The range defined by [SENSe: ] DETect :RANGe : STARt and
[SENSe: ] DETect :RANGe : LENGth is analyzed.
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*RST: 0

Example: SENS:DET :RANG ON
SENS:DET:RANG:STAR 10ms
SENS:DET:RANG:LENG 100ms

Manual operation: See "Detection Range" on page 91

[SENSe:]DETect:RANGe:LENGth <DetectionStart>
Defines the length of the detection range as a time in seconds.

Is only available for [SENSe: | DETect : RANGe ON.

Parameters:
<DetectionStart> Default unit: S
Example: SENS:DET:RANG ON

SENS:DET:RANG:STAR 10ms
SENS:DET:RANG:LENG 100ms

Manual operation: See "Detection Length" on page 91

[SENSe:]DETect:RANGe:STARt <DetectionStart>

Defines the beginning of the detection range as the time in seconds from the capture
buffer start.

Is only available for [SENSe: ] DETect : RANGe ON.

Parameters:

<DetectionStart> Time from the capture buffer start
Default unit: S

Example: SENS:DET:RANG ON

SENS:DET:RANG:STAR 10ms
SENS:DET:RANG:LENG 100ms

Manual operation: See "Detection Start" on page 91

[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
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NOISe

Noise level determined from the current capture data according
to SENSe: TRACe:MEASurement : DEFine:DURation:MIN
on page 152.

ABSolute

Absolute level defined by [SENSe: ] DETect: THReshold

on page 181.

*RST: PEAK

Manual operation: See "Reference Source" on page 90

[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 90

9.11 Configuring the pulse measurement

The following commands determine how much data is measured for each pulse, in
relation to defined levels, points, or ranges.

@  MeasuremMENt IEVEIS..... ... e e e e e e e e e 181
@  Measurement POINt.........uuuiiieeiecirie e e e e e e e e e e e e e ereee 184
@ MEASUIEMENT FANGE . e it i i e ie et e e e e ettt re s e s e e e e e aaaaaaeeeeeeeeeeeenennns 186

9.11.1 Measurement levels

SENSe:TRACEe:MEASUrement:ALGOMtNM........uiieiiiiiiiee et eee et e e e e e e 182
SENSe:TRACe:MEASurement:DEFine:AMPLItUdE:UNIT......cviiiiiiiii e eeaes 182
SENSe:TRACe:MEASurement:DEFine:BOUNAry: TOP........cuuuuuuuuuaaiaaae e e e e e e eeaaaaeeeeeeeees 182
SENSe:TRACe:MEASurement:DEFine:COMPensate:ADROOP. .....ccuueereeririnieeeeeeienieeeeeenns 182
SENSe: TRACe:MEASUrement:DEFINE:RIPPIE..........ciiiiieeeee e e e e 183
SENSe:TRACe:MEASurement:DEFINE: TOP:FIXEd.......ciiiiiiiiiiiieeeeeeeice et 183
SENSe:TRACe:MEASurement:DEFine:TRANSsition:HREFErence...........ccveeeeeeeeevvvnceeeeseennn. 183
SENSe:TRACe:MEASurement:DEFine:TRANSition:LREFErence.......ccccceeeeeeevvvvneeeeerenvnnnnnn. 184
SENSe:TRACe:MEASurement:DEFine:TRANSsition:REFerence...........cccceeevueeeiincieiinceennnn.. 184
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SENSe:TRACe:MEASurement:ALGorithm <Algorithm>

The measurement algorithm used for finding the pulse top and base levels.

Parameters:

<Algorithm> MEAN
The arithmetic average of the measured values
MEDian
The level for which half the values lie above, the other half below
in the histogram
PEAKpower
The peak power is used to detect the pulse top level.
FIXed
A fixed pulse top level value is used
*RST: MEDian

Example: SENS:TRAC:MEAS:ALG PEAK

Manual operation: See "Measurement Algorithm" on page 93

SENSe:TRACe:MEASurement:DEFine:AMPLitude:UNIT <Unit>

Defines the unit of the pulse amplitude values, i.e. whether magnitude (V) or power (W,
dBm) values are used to determine the threshold levels for fall and rise times.

Parameters:
<Unit> V|W | DBM

*RST: \Y,

Manual operation: See "Reference Level Unit" on page 94

SENSe:TRACe:MEASurement:DEFine:BOUNdary:TOP <Pulselnstant>

The boundary in percent of the pulse amplitude to either side of the pulse top (ON
state). Used to determine the settling time, for example. Once the signal remains within
the boundary, it is assumed to have settled.

Parameters:

<Pulselnstant> percentage
Range: 1 to 20
*RST: 3

Manual operation: See "Boundary" on page 94

SENSe:TRACe:MEASurement:DEFine:COMPensate:ADRoop <State>

Determines whether the 100% value (from base to top) for the rise and fall time mea-
surements is calculated from the Edges.
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This allows you to consider a "droop" in the pulse top during the pulse measurements.
If a droop is to be considered, the 100% value must be calculated separately for the
rising and falling edges.

Parameters:

<State> ON |1
The 100% value is measured separately for the rising and falling
edges.
OFF | 0
The 100% value is measured at the pulse center and used for all
measurements.

*RST: 1

Manual operation: See "Position" on page 93

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 94

SENSe:TRACe:MEASurement:DEFine:TOP:FIXed <TopFixed>
Defines the top power level value to be used by the pulse measurement algorithm.

Is only available for SENSe : TRACe :MEASurement : ALGorithmFIXed

Parameters:
<TopFixed> numeric value
Default unit: dBm
Example: SENS:TRAC:MEAS:ALG FIXED

SENS:TRAC:MEAS:DEF:TOP:FIX -10

Manual operation: See "Fixed Value" on page 93

SENSe:TRACe:MEASurement:DEFine:TRANsition:HREFerence <Threshold>

The upper threshold in percent of the pulse amplitude used to signify the end of a ris-
ing or beginning of a falling signal level.

Parameters:

<Threshold> percentage
Range: 0 to 100
*RST: 90

Manual operation: See "High (Distal) Threshold" on page 94
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Configuring the pulse measurement

SENSe:TRACe:MEASurement:DEFine:TRANsition:LREFerence <Threshold>

The lower threshold in percent of the pulse amplitude used to signify the end of a fall-
ing or beginning of a rising signal level.

Parameters:

<Threshold> percentage
Range: 0 to 100
*RST: 10

Manual operation: See "Low (Proximal) Threshold" on page 94

SENSe:TRACe:MEASurement:DEFine:TRANsition:REFerence <Threshold>

The threshold in percent of the pulse amplitude used to signify the mid-transition level
between pulse states.

Parameters:

<Threshold> percentage
Range: 0 to 100
*RST: 50

Manual operation: See "Mid (Mesial) Threshold" on page 94

Measurement point

SENSe:TRACe:MEASurement:DEFiNe:PULSE:INSTANt........ccvniiiieeieiieeeeee e eeeenns 184
SENSe:TRACe:MEASurement:DEFine:PULSe: INSTant: AWINAOW. .......uveeeerevveeereeieeevnneeeens 184
SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence.......ccccceueveeennriivvncrennnn. 185
SENSe:TRACe:MEASurement:DEFiNe:PULSE:REFEIENCE......ccceeevvvveeieeeieiiiiieeeeeeeeieeeeeeens 185
SENSe:TRACe:MEASurement:DEFine:PULSe:REFerence:POSItioN.........ccuueeeeeevevvvneieneens 185

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant <Pulselnstant>
The time instant used for in-pulse measurements e.g. power, phase or frequency.

Parameters:
<Pulselnstant> *RST: 0
Default unit: S

Manual operation: See "Offset" on page 95

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:AWINdow <Length>

The length of an averaging window centered on the Measurement Point.
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Parameters:

<Length> Size of the window around the measurement point used for
averaging
Range: 0 to 10000
*RST: 0.0

Default unit: s

Manual operation: See "Averaging Window" on page 96

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence <Reference>
The reference point used for specifying the pulse time instant.

Parameters:

<Reference> RISE
The measurement point is defined in reference to the rising edge
(mid-level crossing).
CENTer
The measurement point is defined in reference to the center of
the pulse (equal distance from the rising and falling mid-level
crossings).
FALL
The measurement point is defined in reference to the falling
edge (mid-level crossing).

*RST: CENTer

Manual operation: See "Measurement Point Reference" on page 95

SENSe:TRACe:MEASurement:DEFine:PULSe:REFerence <RefPulseNumber>

Selects a particular pulse to be used as a reference for relative pulse parameters (see
SENSe: TRACe:MEASurement :DEFine:PULSe:REFerence:POSition
on page 185).

The number of the current or all detected pulses can be queried using [SENSe:
]PULSe : NUMBer? on page 294 or [SENSe: ] PULSe: ID? on page 294.

Parameters:
<RefPulseNumber> Range: 0 to number of detected pulses
*RST: 0

Manual operation: See "Reference for Pulse-Pulse Measurements" on page 96

SENSe:TRACe:MEASurement:DEFine:PULSe:REFerence:POSition <Mode>

Defines the eference pulse on which relative pulse results are based (e.g. for traces
normalized to reference pulse, see Chapter 4.6.2, "Normalizing traces", on page 58).

Parameters:
<Mode> FIXed | SELected | BPULse | APULse
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FIXed

A fixed pulse number; the pulse number is specified by sENSe :
TRACe:MEASurement :DEFine:PULSe:REFerence

on page 185

SELected

The currently selected pulse (see SENSe: TRACe:
MEASurement:DEFine:PULSe:SELected on page 193)

BPULse

The nth pulse before the currently evaluated pulse, where n is
the number specified by SENSe : TRACe : MEASurement :
DEFine:PULSe:REFerence on page 185.

No values are available for the first n pulses.

APULse

The nth pulse after the currently evaluated pulse, where n is the
number specified by SENSe : TRACe : MEASurement : DEFine:
PULSe:REFerence on page 185.

No values are available for the last n pulses.

Example: SENS:TRAC:MEAS:DEF: PULS:REF:POS FIX
SENS: TRAC:MEAS:DEF:PULS:REF 1
All relative pulse results are based on pulse number 1.

Example: SENS:TRAC:MEAS :DEF:PULS:SEL 2
SENS:TRAC:MEAS:DEF: PULS:REF:POS SEL
All relative pulse results are based on the currently selected
pulse number 2.

Example: SENS: TRAC:MEAS:DEF:PULS:REF:POS BPUL
SENS: TRAC:MEAS:DEF:PULS:REF 1
For each pulse evaluation, the previous pulse is used as a refer-
ence. The first pulse has no results.

Example: SENS:TRAC:MEAS:DEF:PULS:REF:POS APUL
SENS:TRAC:MEAS:DEF:PULS:REF 2
For each pulse evaluation, the second-next pulse is used as a
reference. The last 2 pulses have no results.

Manual operation: See "Reference for Pulse-Pulse Measurements" on page 96

Measurement range

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth.........ccevvveeriieiierieeeenns 187
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:LEFT.....ccccoevvveevennnnene. 187
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGH!............ccevuennneeees 187
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:REFerence...........cccceeeeeeeeenee.. 187
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SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth <Length>

Parameters:

<Length> percentage
Range: 1 to 100
*RST: 75

Manual operation: See "Reference, Length, Offset” on page 97

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:LEFT
<OffsetlLeft>

The offset in seconds from the pulse rising edge at which the estimation range begins.

Parameters:
<OffsetlLeft> *RST: 0
Default unit: S

Manual operation: See "Reference, Length, Offset" on page 97

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGHt
<OffsetRight>

The offset in seconds from the pulse falling edge at which the estimation range ends.

Parameters:
<OffsetRight> *RST: 0
Default unit: S

Manual operation: See "Reference, Length, Offset" on page 97

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, Length, Offset" on page 97
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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 14).

Useful commands for configuring sweeps described elsewhere:
® [SENSe:]SWEep:TIME on page 177
® [SENSe:]SWEep:POINts on page 271

Remote commands exclusive to configuring sweeps:

Y = SRR 188
INITIAtE N> CONMEES. ... .ceuniiereeeeeeee et e et e et e e e et e e e eae e e st e e eeaaeeeeaeesaaeeeennseeenneeeran 189
INITIGte<N>ICONTINUOUS. ..evvvrrrrtururnneeaeietereeeeeeeeeserereeeeressssrstarssasanaeseseseesaeesseesesereeeeenns 189
INITIAtE<N>[IIMMEAIALE].. e e eieerie i ee et e et e et e e e e et e e e e e e et e e e eesesbaeaeseesnaaaeaaes 190
INITiate:SEQUENCENABORI.... ...ttt e et e e et e e et e e e e e e e e e e eaaaaeenns 190
INITiate:SEQuencer:IMMEIate. .........coouuiiiiieeee et eeaaes 190
INITiate:SEQUENCENMODE........ .o et e e e e e e e e e e eeaans 191
[SENSE:ISWEEP:COUNTL....cetiieiieiiitiiie e e e e ettt s e e e e et ae e e e e e ee e e e s eseata e eeseeennaaeeeeeensnnnaeaaens 191
[SENSe:]SWEEP:COUNECURRENE?. ...uuiiiieieieeeeeeeeeeeieeeeeceeeeeeeeeeaensenase s e e e e e e eaaaaaaaneeenenes 192
SY STEMISEQUENCET ... .ceeeiitteeeeeeeetia e e e e ettt eeeeeeeetat e eeeeseatanaeeseessnnasaesersanneeaeresnnnnsaneeees 192
ABORt

Aborts the measurement in the current channel and resets the trigger system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *OPC? or *WAI command after ABOR and
before the next command.

For details on overlapping execution see Remote control via SCPI.

To abort a sequence of measurements by the Sequencer, use the INTTiate:
SEQuencer : ABORt command.

Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel to the R&S FSV/A is blocked for further commands. In this case, you must
interrupt processing on the remote channel first in order to abort the measurement.

To do so, send a "Device Clear" command from the control instrument to the
R&S FSV/A on a parallel channel to clear all currently active remote channels.
Depending on the used interface and protocol, send the following commands:

® Visa:viClear ()

Now you can send the ABORt command on the remote channel performing the mea-
surement.
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Example: ABOR; : INIT:IMM
Aborts the current measurement and immediately starts a new
one.

Example: ABOR; *WAT
INIT:IMM

Aborts the current measurement and starts a new one once
abortion has been completed.

Usage: Event

INITiate<n>:CONMeas

Restarts a (single) measurement that has been stopped (using 2BORt) or finished in
single measurement mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.

Suffix:
<n> irrelevant
Usage: Asynchronous command

Manual operation: See "Continue Single Sweep" on page 88

INITiate<n>:CONTinuous <State>
Controls the measurement mode for an individual channel.

Note that in single measurement mode, you can synchronize to the end of the mea-
surement with *OPC, *OPC? or *WAI. In continuous measurement mode, synchroniza-
tion to the end of the measurement is not possible. Thus, it is not recommended that
you use continuous measurement mode in remote control, as results like trace data or
markers are only valid after a single measurement end synchronization.

For details on synchronization see Remote control via SCPI.

If the measurement mode is changed for a channel while the Sequencer is active (see
INITiate:SEQuencer:IMMediate on page 190), the mode is only considered the
next time the measurement in that channel is activated by the Sequencer.

Suffix:

<n> irrelevant

Parameters:

<State> ON|OFF |01
ON |1
Continuous measurement
OFF |0

Single measurement
*RST: 1 (some applications can differ)
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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 87

INITiate<n>[:IMMediate]
Starts a (single) new measurement.

With measurement count or average count > 0, this means a restart of the correspond-
ing number of measurements. With trace mode MAXHold, MINHold and AVERage, the
previous results are reset on restarting the measurement.

You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see Remote control via SCPI.

Suffix:
<n> irrelevant
Usage: Asynchronous command

Manual operation: See "Single Sweep / Run Single" on page 88

INITiate:SEQuencer:ABORt
Stops the currently active sequence of measurements.

You can start a new sequence any time using INITiate:SEQuencer: IMMediate
on page 190.

Usage: Event

INITiate:SEQuencer:IMMediate
Starts a new sequence of measurements by the Sequencer.

Before this command can be executed, the Sequencer must be activated (see
SYSTem: SEQuencer on page 192).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement is per-
formed once.
INIT:SEQ:IMM
Starts the sequential measurements.
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INITiate:SEQuencer:MODE <Mode>

Defines the capture mode for the entire measurement sequence and all measurement
groups and channels it contains.

Note: To synchronize to the end of a measurement sequence using *OPC, *OPC? or
*WAT, use SINGle Sequencer mode.

Parameters:

<Mode> SINGle
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence is finished.

CONTinuous

Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence restarts with the first one and
continues until it is stopped explicitly.

*RST: CONTinuous

[SENSe:]SWEep:COUNt <SweepCount>
Defines the number of measurements that the application uses to average traces.

See also Chapter 4.6.1, "Trace statistics", on page 57.

In continuous measurement mode, the application calculates the moving average over
the average count.

In single measurement mode, the application stops the measurement and calculates
the average after the average count has been reached.

Parameters:

<SweepCount> When you set a sweep count of 0 or 1, the R&S FSV/A performs
one single measurement in single measurement mode.
In continuous measurement mode, if the sweep count is set to 0,
a moving average over 10 measurements is performed.

Range: 0 to 200000
*RST: 0

<SweepCount> If you set a sweep count of 0 or 1, the application performs one
single sweep in single sweep mode.
In continuous sweep mode, if the average count is setto 0, a
moving average over 10 sweeps is performed.

Range: 0 to 100000
*RST: 0
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Example: SWE : COUN 64

Sets the number of measurements to 64.
INIT:CONT OFF

Switches to single measurement mode.
INIT; *WAT

Starts a measurement and waits for its end.

Manual operation: See "Sweep/Average Count" on page 89

[SENSe:]SWEep:COUNt:CURRent?

This query returns the current number of started sweeps or measurements. This com-
mand is only available if a sweep count value is defined and the instrument is in single
sweep mode.

Return values:
<CurrentCount>

Usage: Query only

SYSTem:SEQuencer <State>

Turns the Sequencer on and off. The Sequencer must be active before any other
Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error occurs.

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSV/A User Manual.

Parameters:

<State> ON|OFF |01
ON |1
The Sequencer is activated and a sequential measurement is
started immediately.
OFF | 0
The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are notavailable.

*RST: 0

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement is
performed once.
INIT:SEQ:IMM
Starts the sequential measurements.
SYST:SEQ OFF
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9.13.1

9.13.2

Configuring the results

Configuring the results

Some evaluation methods require or allow for additional settings to configure the result
display.

o Selecting the PUISE........eiiiii e 193
o Defining the result raNge.....ccco i 193
e Configuring a parameter distribution..........cccccceeiii i, 195
e Configuring a parameter SPeCtrUm............cuvieiiiiiiiiiiiiieie e 202
e Configuring a pulse-pulsSe SPECrUM..........cuuiiiiiiiiiiiiiiieie e 208
e Configuring a parameter trend........ ..o 211
e Configuring a result range SPECIIUM.........iiiiiiiiii e 230
e Configuring the statistics and parameter tables.........c.cocoiiiiiie, 231
e  Configuring liMit CNECKS.......ccuueiiiieiiiiie e e e e e e e e senenes 249
e Configuring the Y-Axis scaling and UNitS..........ceevveiiiiiiiiiiiiiiiiieeeee e, 253

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:SELECEd.......cocvuiiiieiiieiiieieeeee e 193

SENSe:TRACe:MEASurement:DEFine:PULSe:SELected <PulseNumber>

Selects a particular pulse for which the traces, parameters and results are displayed,
or queries the number of the selected pulse.

The pulse number is always relative to the current detection range, that is: pulse num-
ber 1 is the first pulse within the detection range in the capture buffer.

Query the number of the current or all detected pulses using [SENSe: ] PULSe:
NUMBer? on page 294 or [SENSe: | PULSe: ID? on page 294.

Note that this command causes an error if no measurement results are available.

Parameters:

<PulseNumber> Range: 0 to number of detected pulses
*RST: 0

Example: SENS:TRAC:MEAS:DEF:PULS:SEL 2

Defining the result range

The result range determines which data is displayed on the screen (see also "Mea-
surement range vs. result range vs. detection range" on page 17). This range applies
to the pulse magnitude, frequency and phase vs time displays.
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SENSe:TRACe:MEASurement:DEFine:RRANGE:ALIGNMENt . ...ccevuiurureneiiiaaee e e e e e e 194
SENSe:TRACe:MEASurement:DEFiNe:RRANGEAUTO. ....cciiiiieeeeieaeeeee e 194
SENSe:TRACe:MEASurement:DEFine:RRANGE:LENGth. ........uiiiiiiiieieie e, 194
SENSe:TRACe:MEASurement:DEFine:RRANGE:OFFSEt.........ccceveveveieieeeieieiiiiieee e 195
SENSe:TRACe:MEASurement:DEFine:RRANgE:REFErence........cccceeeeevvueieeeieeinneeeeeeennnnn. 195

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 101

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 193).

Parameters:
<State> OFF
Switch the function off
ON
Switch the function on
ONCE
Execute the function once and then switch it off
*RST: ON

Manual operation: See "Auto Scale Continuous (All)" on page 98
See "Auto Scale Once (All)" on page 98
See "Automatic Range Scaling" on page 101

SENSe:TRACe:MEASurement:DEFine:RRANge:LENGth <Length>

Parameters:
<Length> *RST: 30 us
Default unit: S

Manual operation: See "Length" on page 101
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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 101

SENSe:TRACe:MEASurement:DEFine:RRANge:REFerence <Reference>

Specifies the reference point used to define the result range.

Parameters:

<Reference> 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 101

Configuring a parameter distribution

The parameter distribution evaluations allow you to visualize the number of occurren-
ces for a specific parameter value within the current capture buffer. For each parame-
ter distribution window you can configure which measured parameter is to be dis-
played.

Useful commands for configuring a parameter distribution described elsewhere:

® TAYout:ADD[:WINDow]? on page 259

Remote commands exclusive to configuring a parameter distribution:

CALCulate<n>:DISTrDUtION:EMODEL.......cccceiieiieeieeeeeeiiee e eeeeeteee e e e ee e e e e ee e e e e e e eeb s 195
CALCulate<n>:DISTribution:FREQUENCY.......uuciiiiieiiiiieieeeeetieieeeeeeianaseseresinnaseeeressnneeaaees 197
CALCulate<n>:DISTribution:LLINES[:STATE]...ceruuuiiieeeietieieeeeeereie e e e e eerie e e e e e eaaae e e e eeeanaes 198
CALCulate<n>:DISTribUtION:NBINS. ......couuiiiiieeeie e e 198
CALCulate<n>:DISTriDUON:PHASE. ......ceeeeeeeeee e e e e e e eeees 198
CALCulate<n>:DISTriDULION:POWET.......cceveeeeeee ettt e e e e e e e e e e e e eeeas 199
CALCulate<n>:DISTriDUtION: TIMING...cuuuieieeeiiiiieieeeeeeiiee e e e et ee e e e e eeaae s e e e eeeraaeeeeeeennanens 200

CALCulate<n>:DISTribution:EMODel <XAxis>, <YAXxis>

Configures the Parameter Distribution result display.
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Suffix:
<n> 1..n
Window

Setting parameters:

<XAxis> RBPTime | RLPTime | RMPTime | RHPTime | RTPTime |
RLPLevel | RMPLevel | RHPLevel | RTPLevel | FBPTime |
FLPTime | FMPTime | FHPTime | FTPTime | FLPLevel |
FMPLevel | FHPLevel | FTPLevel

RBPTime

Rise Base Point Time
RLPTime

Rise Low Point Time
RMPTime

Rise Mid Point Time
RHPTime

Rise High Point Time
RTPTime

Rise Top Point Time
RLPLevel

Rise Low Point Level
RMPLevel

Rise Mid Point Level
RHPLevel

Rise High Point Level
RTPLevel

Rise Top Point Level
FBPTime

Fall Base Point Time
FLPTime

Fall Low Point Time
FMPTime

Fall Mid Point Time
FHPTime

Fall High Point Time
FTPTime

Fall Top Point Time
FLPLevel

Fall Low Point Level
FMPLevel

Fall Mid Point Level
FHPLevel

Fall High Point Level
FTPLevel

Fall Top Point Level
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<YAxis> COUNLt | OCCurrence
Parameter to be displayed on the y-axis.
COUNt
Number of pulses in which the parameter value occurred.
OCCurrence
Percentage of all measured pulses in which the parameter value
occurred.
*RST: COUNt
Usage: Setting only

CALCulate<n>:DISTribution:FREQuency <XAxis>, <YAxis>
Configures the Parameter Distribution result display.

Suffix:
<n> 1..n
Window

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 25.

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

<YAXxis> 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
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Manual operation: See "X-Axis" on page 104

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.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1
Example: CALC:DIST:LLIN ON

Manual operation: See "Display Limit Lines" on page 105

CALCulate<n>:DISTribution:NBINs <# bins>

Sets the number of bins used to calculate the historgram

Suffix:

<n> 1..n
Window

Parameters:

<# bins> Range: 1 to 1000
*RST: 100

Manual operation: See "Histogram Bins" on page 105

CALCulate<n>:DISTribution:PHASe <XAxis>, <YAxis>
Configures the Parameter Distribution result display.

Suffix:
<> 1..n
Window

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 26.

POINt
Pulse phase at measurement point
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PPPHase
Pulse-Pulse Phase Difference

RERRor

Phase Error (RMS)
PERRor

Phase Error (Peak)
DEViation

Phase Deviation

*RST: POINt

<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.
COUNt
Number of pulses in which the parameter value occurred.

OCCurrence
Percentage of all measured pulses in which the parameter value
occurred.

*RST: COUNt
Usage: Setting only

CALCulate<n>:DISTribution:POWer <XAxis>, <YAxis>
Configures the Parameter Distribution result display.

Suffix:
<n> 1..n
Window

Setting parameters:

<XAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio | 1 | Q

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 26.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude
ON

Average ON Power
AVG

Average Tx Power

MIN
Minimum Power
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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

<YAxis> COUNt | OCCurrence

Parameter to be displayed on the y-axis.

COUNt
Number of pulses in which the parameter value occurred.

OCCurrence
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.
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Suffix:
<n> 1..n
Window

Setting parameters:
<XAxis> TSTamp | SETTIling | RISE | FALL | PWIDth | OFF | DRATI0 |
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 18.

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

<YAxis> COUNTt | OCCurrence
Parameter to be displayed on the y-axis.

COUNt
Number of pulses in which the parameter value occurred.

OCCurrence
Percentage of all measured pulses in which the parameter value
occurred.

*RST: COUNt
Usage: Setting only
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9.13.4 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.

Useful commands for configuring a parameter spectrum described elsewhere:

® T[AYout:ADD[:WINDow]? on page 259

Remote commands exclusive to configuring a parameter spectrum:

CALCulate<n>:PSPecCtrUm:AUTO.......cceuieieieeeeeee et e et e e eee e e e e e e e e e e e eaeeeennnnas 202
CALCulate<n>:PSPectrUm:BLOCKSIZE.......cccuueeietieeeeeee et eeeee e et e e e e e e e e e e v e e eenns 202
CALCulate<n>:PSPeCtrUmM:EMODEL..........ccevurururririiiiieeieieeeeeeeeeaeeeeeeeeeereeeeerersrssraran—————— 203
CALCulate<n>:PSPecCtrum:FREQUENCY........ccvvtueieeieitiiiieeeeeettteeseeeeeetaeeeeeeeataeeeeseesanannns 204
CALCulate<n>:PSPectrum:GTHRESNOIA. ........c.ueiiiiiiiiiieeeeeieetiee e e ee e 204
CALCulate<n>:PSPectrum:MAXFrEQUENCY....cccieeeeieeeeeeeeeeeeeeeeeeeeeeetarnnnan e e e s e e eeaaaaaaaaees 205
CALCulate<n>:PSPeCtrUm:PHASE. ..o e e 205
CALCUIate<n>:PSPeCtUMIPOWEN........cun et e e e e e e e 205
CALCUIate<n>:PSPeCtrUMIRBW?......ceeeiiete e et e e e e e e et e e e e e et e e s e e e eeaneas 207
CALCulate<n>:PSPectrum:STHRESNOIA. .......ccuuuieiieiiiiiiiieeceeecee e 207
CALCUIate<n>:PSPeCtUM:TIMING. .. cieeiiittiieeeeeitieeeeeeeeeteaeeeeeeeataeeeeserranaeeesresraasaeseeesnns 207
CALCUIate<n>:PSPeCtrUMIWINDOW. ......ccceeuruuieeeeeirttieeeeeeeetataaeeeeseetaaeeeeeressnaasasserssnaaeaaees 208

CALCulate<n>:PSPectrum:AUTO <State>

Enables or disables automatic configuration for Parameter Spectrum displays. If
enabled, the commands for individual settings are not available.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1

Manual operation: See "Full Auto" on page 107

CALCulate<n>:PSPectrum:BLOCksize <BlockSize>

Defines the size of blocks used in Pulse-to-Pulse Spectrum calculation. The block size
also determines the resulting RBW of the Pulse-to-Pulse Spectrum (see
CALCulate<n>:PSPectrum:RBW? on page 207).

Suffix:
<n> 1..n
Window
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Parameters:
<BlockSize> Range: 8 to 100k
*RST: 1024

Manual operation: See "Block Size" on page 107

CALCulate<n>:PSPectrum:EMODel <Param>

Suffix:
<n> 1..n
Window

Setting parameters:

<Param> RBPTime | RLPTime | RMPTime | RHPTime | RTPTime |
RLPLevel | RMPLevel | RHPLevel | RTPLevel | FBPTime |
FLPTime | FMPTime | FHPTime | FTPTime | FLPLevel |
FMPLevel | FHPLevel | FTPLevel

RBPTime

Rise Base Point Time
RLPTime

Rise Low Point Time
RMPTime

Rise Mid Point Time
RHPTime

Rise High Point Time
RTPTime

Rise Top Point Time
RLPLevel

Rise Low Point Level
RMPLevel

Rise Mid Point Level
RHPLevel

Rise High Point Level
RTPLevel

Rise Top Point Level
FBPTime

Fall Base Point Time
FLPTime

Fall Low Point Time
FMPTime

Fall Mid Point Time
FHPTime

Fall High Point Time
FTPTime

Fall Top Point Time
FLPLevel

Fall Low Point Level

User Manual 1178.9426.02 — 09 203



R&S®PFSV3-K6 Remote commands for pulse measurements

Configuring the results

FMPLevel

Fall Mid Point Level
FHPLevel

Fall High Point Level

FTPLevel
Fall Top Point Level

CALCulate<n>:PSPectrum:FREQuency <Param>
Configures the Parameter Spectrum result display.

Suffix:
<n> 1..n
Window

Setting parameters:
<Param> 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 25.

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

Manual operation: See "Parameter” on page 106

CALCulate<n>:PSPectrum:GTHReshold <GapThreshold>

Defines the minimum time that must pass before a gap is detected as such for Pulse-
to-Pulse Spectrum displays.

Suffix:
<n> 1..n
Window
Parameters:
<GapThreshold> Range: minimum spacing between pulses to meas time

Default unit: S
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Manual operation: See "Gap Threshold" on page 107

CALCulate<n>:PSPectrum:MAXFrequency <MaxFrequncy>

Defines the maximum frequency span for which the Pulse-to-Pulse Spectrum is calcu-
lated. Internally, the span is limited by the number of possible interpolation samples

(100 000).
Suffix:
<n> 1..n
Window
Parameters:
<MaxFrequncy> Range: >0 to 1/10 of sample rate

Default unit: HZ

Manual operation: See "Maximum Frequency" on page 107

CALCulate<n>:PSPectrum:PHASe <Param>
Configures the Parameter Spectrum result display.

Suffix:
<n> 1..n
Window

Setting parameters:
<Param> 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 26.

POINt
Pulse phase at measurement point

PPPHase
Pulse-Pulse Phase Difference

RERRor
Phase Error (RMS)

PERRor
Phase Error (Peak)

DEViation
Phase Deviation

*RST: POINt

CALCulate<n>:PSPectrum:POWer <Param>

Configures the Parameter Spectrum result display.
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Suffix:
<n> 1..n
Window

Setting parameters:

<Param> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio | | | Q

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 26.

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 %
oDB

Overshoot in dB

POINt
Pulse power measured at measurement point
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PPRatio
Pulse-to-Pulse Power Difference
*RST: TOP

CALCulate<n>:PSPectrum:RBW?

Queries the resulting resolution bandwidth for the spectrum. Depends on the block size
(see CALCulate<n>:PSPectrum:BLOCksize on page 202).

Suffix:
<n> 1..n

Window
Return values:
<RBW> Default unit: Hz
Usage: Query only

CALCulate<n>:PSPectrum:STHReshold <Threshold>

Defines the minimum section size for Pulse-to-Pulse Spectrum displays. Sections that
are smaller than the threshold are ignored and considered to be part of the detected

gap.
Suffix:
<n> 1..n
Window
Parameters:
<Threshold> Minimum section size as a percentage of the block size (see

CALCulate<n>:PSPectrum:BLOCksize on page 202)
Range: 0 to 100
*RST: 50

Manual operation: See "Section Threshold" on page 107

CALCulate<n>:PSPectrum:TIMing <Param>
Configures the Parameter Spectrum result display.

Suffix:
<n> 1..n
Window

Setting parameters:
<Param> 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 18.
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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

CALCulate<n>:PSPectrum:WINDow <WindowType>

Defines the used FFT window type for Pulse-to-Pulse Spectrum displays

Suffix:

<n> 1..n
Window

Setting parameters:

<WindowType> RECTangle | BARTIlett | HAMMing | HANNing | BLACkman
*RST: BLACkman

Manual operation: See "Window Type" on page 107

9.13.5 Configuring a pulse-pulse spectrum
The pulse-to-pulse spectrum evaluation allows you to visualize the spectrum of | and
Q-based results for all measured pulses within the current capture buffer.

Useful commands for configuring a pulse-to-pulse spectrum distribution described
elsewhere:

® I AYout:ADD[:WINDow]? on page 259
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Remote commands exclusive to configuring a pulse-to-pulse spectrum:

CALCulate<n>:PPSPecCtrUm:AUTO.......cceeueeiei et e e ee e e e e e e e e e e eeeeaeeaeenaeeeaan 209
CALCulate<n>:PPSPectrum:GTHRESNOIG. ........uvvrririiiiiiieieieieeieeeeeeeeeeeeereeeeeeeeeseresrerannn.—.- 209
CALCulate<n>:PPSPectrUum:MAXFIrEQUENCY ... .ccceevurieeeeeieetieeeeeereetiieseeseestnaeeaessssnaieaaeens 209
CALCuUlate<n>:PPSPeCtrUMIRBW?2........coviiieeie ettt iee ettt e e ettt e e e e e eetae e e e e e eebaeeeaeeenes 210
CALCulate<n>:PPSPectrum:STHRESNOIG. ........cccvvueieeeeieiieeeeeeeeeteee e e e e e e e e e eeveeeeeeeeee 210
CALCulate<n>:PPSPeCtrum:WINDOW. ..........ueieiiieeeie e eeeee e et e e e e e eeeeeeaaeeeennnnas 210

CALCulate<n>:PPSPectrum:AUTO <State>

Enables or disables automatic configuration for Pulse-to-Pulse Spectrum displays. If
enabled, the commands for individual settings are not available.

Suffix:
<> 1..n
Window
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: CALC:PPSP:AUTO OFF

CALCulate<n>:PPSPectrum:GTHReshold <GapThreshold>

Defines the minimum time that must pass before a gap is detected as such.

Suffix:

<n> 1..n
Window

Parameters:

<GapThreshold> Range: minimum spacing between pulses to meas time
Default unit: S

Example: CALC:PPSP:GTHR 100us

CALCulate<n>:PPSPectrum:MAXFrequency <MaxFrequncy>

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).

Suffix:
<n> 1..n
Window
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Parameters:

<MaxFrequncy> Range: >0 to 1/10 of sample rate
Default unit: HZ

Example: CALC:PPSP:MAXF 10000Hz

CALCulate<n>:PPSPectrum:RBW?

Queries the resulting resolution bandwidth for the spectrum. Depends on the block size
(see CALCulate<n>:PSPectrum:BLOCksize on page 202).

Suffix:
<n> 1..n
Window
Return values:
<RBW>
Example: CALC:PPSP:RBW?
Usage: Query only

CALCulate<n>:PPSPectrum:STHReshold <Threshold>

Defines the minimum section size. Sections that are smaller than the threshold are
ignored and considered to be part of the detected gap.

Suffix:

<n> 1..n
Window

Parameters:

<Threshold> Minimum section size as a percentage of the block size (see
CALCulate<n>:PSPectrum:BLOCksize on page 202)
Range: 0 to 100
*RST: 50

Example: CALC:PSPS:STHR 0.1

CALCulate<n>:PPSPectrum:WINDow <WindowType>

Defines the used FFT window type for pulse-to-pulse spectrum displays.

Suffix:

<n> 1..n
Window

Setting parameters:

<WindowType> RECTangle | BARTIlett | HAMMing | HANNing | BLACkman
*RST: BLACkman

Example: CALC:PPSP:WIND BART
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9.13.6 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.

Useful commands for configuring a parameter trend described elsewhere:
® TAYout:ADD[:WINDow]? on page 259

Remote commands exclusive to configuring a parameter trend:

CALCUIAtESN> TRENG: D ST Y 8. u ettt ettt e e e e e e e e e e e e e ene e eaenaens 211
CALCUIate<n>TRENG:EMODEL.......uuoiiiiieeereeieeieete e e e e eeeeae e e e s eeer e eeseeeesseseessesraneeeeeeenes 211
CALCulate<n>:TRENA:EMODEIX......ccceuieieeeeeeeeeee e ee e et e e e e e e e e e e e eea e e eeneeeerans 213
CALCulate<n>TRENG:EMODELY .........cetttiereeririirireiieieieieeeeeeeeeaeaassesereeeeeesrsrssreranann———. 215
CALCulate<n>TRENA:FREQUENCY........cetuuieeeeeiietiieeeeteetieeeeeeeeetteseeeeeetnnaasaeseestaaeeeeeesnns 216
CALCulate<n>TRENd:FREQUENCY:X...cuuuuieieeiiriueierieeirniesaeseeesnsesseeesnnseessensneeeesssnnns 217
CALCulate<n>TRENd:FREQUENCY:Y c.ccrtitiuuiuuaaaaae e e e e e e e e e e e e e eeeeeeeeeeeeeesbsbas e 218
CALCulate<n>:TREN:LLINES[:STATE]...ccuiiuieeeiieeeeeee e e e e e et e e e ee e e e e eeenns 219
CALCUIate<N>TRENG:PHASE. ... eeteeeeee ettt e e e e e e e e e e e eeeans 219
CALCUIAtE<N>TRENG:PHASE X . ..cetn ittt e et e e et e e et e e e e e e s e e eeanaas 221
CALCUIate<n>TRENG:PHASE:Y ...uuii ettt e et tee s e e e et e e e e e e eaaae e e e e e enranas 221
CALCUIAte<N>TRENG:POWET......ccttuiieieeieeiiiiieeeeeetiie e e e e eeeteeeeeeeeaataeeeeseesnaaeeeeesstanaeaeees 222
CALCUIate<N>:TRENG:POWEIX....cuiiiiiiiieiieteeieteeetee et e ssa e ee e eeeaeeasaeenstasnrenrnsenenrenns 224
CALCUIate<N>:TRENG:POWETLY ....cuiiiiiiiieiieeeeeee ettt ettt e e ae et e e e e e e enrenannenns 225
CALCuUIate<n>TRENG:TIMING. ...ttt et e e e e e et e e e e e e eaaeees 226
CALCUlate<n>TREN:TIMING:X.....ceitieeeeieeeieeiiiieieieeeeeaaaaeae e e e e e e eeeaaaaaeeeeeeeeeeneneneenennnnnnnn 228
CALCUIlate<n>TREN:TIMING:Y ....cciieeieieieeeeeeeieieieeinteeeeesasse e e e e e e eeeaaaaaaaeseeeeeeeaneneennnsnnnnnn 229

CALCulate<n>:TRENd:DSTYle <Type>

Suffix:
<n> 1..n
Window
Parameters:
<Type> AUTO | DOTS | LINes | DLINes

Manual operation: See "Display Style" on page 109

CALCulate<n>:TRENd:EMODel <YAxis>, <XAxis>

Configures the Parameter Trend result display for envelope model trends. This com-
mand defines both x-axis and y-axis parameters in one step. It is equivalent to the two
subsequent commands:

CALCulate<n>:TRENd:EMODel:X TSTamp | PNUMber (see CALCulate<n>:
TRENd: EMODel : X on page 213)

CALCulate<n>:TRENd:EMODel:Y <YAxis> (see CALCulate<n>:TRENd:
EMODel :Y on page 215)
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Suffix:
<n> 1..n
Window

Setting parameters:

<YAxis> RBPTime | RLPTime | RMPTime | RHPTime | RTPTime |
RLPLevel | RMPLevel | RHPLevel | RTPLevel | FBPTime |
FLPTime | FMPTime | FHPTime | FTPTime | FLPLevel |
FMPLevel | FHPLevel | FTPLevel

RBPTime

Rise Base Point Time
RLPTime

Rise Low Point Time
RMPTime

Rise Mid Point Time
RHPTime

Rise High Point Time
RTPTime

Rise Top Point Time
RLPLevel

Rise Low Point Level
RMPLevel

Rise Mid Point Level
RHPLevel

Rise High Point Level
RTPLevel

Rise Top Point Level
FBPTime

Fall Base Point Time
FLPTime

Fall Low Point Time
FMPTime

Fall Mid Point Time
FHPTime

Fall High Point Time
FTPTime

Fall Top Point Time
FLPLevel

Fall Low Point Level
FMPLevel

Fall Mid Point Level
FHPLevel

Fall High Point Level
FTPLevel

Fall Top Point Level
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<XAxis> PNUMber | 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 18.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 294). 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
Usage: Setting only

CALCulate<n>:TRENd:EMODel: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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Suffix:
<n> 1..n
Window

Setting parameters:

<XAxis> RBPTime | RLPTime | RMPTime | RHPTime | RTPTime |
RLPLevel | RMPLevel | RHPLevel | RTPLevel | FBPTime |
FLPTime | FMPTime | FHPTime | FTPTime | FLPLevel |
FMPLevel | FHPLevel | FTPLevel

RBPTime

Rise Base Point Time
RLPTime

Rise Low Point Time
RMPTime

Rise Mid Point Time
RHPTime

Rise High Point Time
RTPTime

Rise Top Point Time
RLPLevel

Rise Low Point Level
RMPLevel

Rise Mid Point Level
RHPLevel

Rise High Point Level
RTPLevel

Rise Top Point Level
FBPTime

Fall Base Point Time
FLPTime

Fall Low Point Time
FMPTime

Fall Mid Point Time
FHPTime

Fall High Point Time
FTPTime

Fall Top Point Time
FLPLevel

Fall Low Point Level
FMPLevel

Fall Mid Point Level
FHPLevel

Fall High Point Level
FTPLevel

Fall Top Point Level
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Usage: Setting only

CALCulate<n>:TRENd:EMODel: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.

Suffix:
<n> 1..n
Window

Setting parameters:

<YAxis> RBPTime | RLPTime | RMPTime | RHPTime | RTPTime |
RLPLevel | RMPLevel | RHPLevel | RTPLevel | FBPTime |
FLPTime | FMPTime | FHPTime | FTPTime | FLPLevel |
FMPLevel | FHPLevel | FTPLevel

RBPTime

Rise Base Point Time
RLPTime

Rise Low Point Time
RMPTime

Rise Mid Point Time
RHPTime

Rise High Point Time
RTPTime

Rise Top Point Time
RLPLevel

Rise Low Point Level
RMPLevel

Rise Mid Point Level
RHPLevel

Rise High Point Level
RTPLevel

Rise Top Point Level
FBPTime

Fall Base Point Time
FLPTime

Fall Low Point Time
FMPTime

Fall Mid Point Time
FHPTime

Fall High Point Time
FTPTime

Fall Top Point Time
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FLPLevel
Fall Low Point Level

FMPLevel

Fall Mid Point Level
FHPLevel

Fall High Point Level

FTPLevel
Fall Top Point Level

Usage: Setting only

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: TIMing:X on page 228)

CALCulate<n>:TRENd:FREQuency:Y <YAxis> (see CALCulate<n>:TRENd:
FREQuency:Y on page 218)

Suffix:
<> 1..n
Window

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 25.

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> PNUMber | TSTamp | SETTling | RISE | FALL | PWIDth | OFF |
DRATio | DCYCle | PRI | PRF
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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 18.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 294). 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
Usage: Setting only

Manual operation: See "Y-Axis" on page 108
See "X-Axis" on page 109

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.
Suffix:
<n> 1..n
Window
Setting parameters:
<XAxis> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

User Manual 1178.9426.02 — 09 217



R&S®PFSV3-K6 Remote commands for pulse measurements

Configuring the results

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 25.

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
Example: CALC2:TREN:FREQ:X PERR
Usage: Setting only

Manual operation: See "X-Axis" on page 109

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.

Suffix:
<n> 1..n
Window

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 25.

POINt

Frequency at measurement point
PPFRequency

Pulse-Pulse Frequency Difference
RERRor

Frequency Error (RMS)

PERRor

Frequency Error (Peak)

DEViation
Frequency Deviation
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CRATe
Chirp Rate

*RST: POINt
Usage: Setting only

Manual operation: See "Y-Axis" on page 108

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.

Suffix:

<n> Window

Parameters:

<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 1

Manual operation: See "Display Limit Lines" on page 105

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 228)

CALCulate<n>:TRENd:PHASe:Y <YAxis> (see CALCulate<n>:TRENd:PHASe:Y
on page 221)

Suffix:
<n> 1..n
Window

Setting parameters:
<YAxis> 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 26.
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POINt
Pulse phase at measurement point

PPPHase
Pulse-Pulse Phase Difference

RERRor
Phase Error (RMS)

PERRor

Phase Error (Peak)
DEViation

Phase Deviation

*RST: POINt

<XAxis> PNUMber | 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 18.

TSTamp

Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?

on page 294). 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
Usage: Setting only
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CALCulate<n>:TRENd:PHASe: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.

Suffix:
<n> 1..n
Window

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 26.

POINt
Pulse phase at measurement point

PPPHase
Pulse-Pulse Phase Difference

RERRor
Phase Error (RMS)

PERRor
Phase Error (Peak)

DEViation
Phase Deviation

*RST: POINt

Example: CALC2:TREN:PHAS:X PERR

Usage: 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.

Suffix:
<n> 1..n
Window

Setting parameters:
<YAxis> 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 26.

POINt
Pulse phase at measurement point
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PPPHase
Pulse-Pulse Phase Difference

RERRor
Phase Error (RMS)

PERRor
Phase Error (Peak)

DEViation
Phase Deviation

*RST: POINt
Usage: Setting only

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 228)

CALCulate<n>:TRENd:POWer:Y <YAxis> (see CALCulate<n>:TRENd:POWer:Y
on page 225)
Suffix:

<n> 1..n
Window

Setting parameters:

<YAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio | | | Q

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see Chapter 3.1.2, "Power/ampli-
tude parameters", on page 21.

TOP

Top Power

BASE

Base Power
AMPLitude

Pulse Amplitude
ON

Average ON Power
AVG

Average Tx Power
MIN

Minimum Power

MAX
Peak Power
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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 %

oDB

Overshoot in dB

POINt

Pulse power measured at measurement point

PPRatio
Pulse-to-Pulse Power Difference

*RST: TOP

<XAxis> PNUMber | 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 18.

TSTamp

Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 294). Intervals without pulses are not displayed.
SETTling

Settling Time

RISE

Rise Time

FALL
Fall Time

PWIDth
Pulse Width (ON Time)

OFF
Off Time
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DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF

Pulse Repetition Frequency (Hz)

*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.

Suffix:
<n> 1..n
Window

Setting parameters:

<XAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio | 1 | Q

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see Chapter 3.1.2, "Power/ampli-
tude parameters", on page 21.

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
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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

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 COmM-
mands.

Suffix:
<n> 1..n
Window

Setting parameters:

<YAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio | I | Q
Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see Chapter 3.1.2, "Power/ampli-
tude parameters", on page 21.
TOP
Top Power
BASE
Base Power
AMPLitude
Pulse Amplitude
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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
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 228)

CALCulate<n>:TRENd:TIMing:Y <YAxis> (see CALCulate<n>:TRENd:
TIMing:Y on page 229)
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Suffix:
<n> 1..n
Window

Setting parameters:

<YAxis> TSTamp | SETTIling | RISE | FALL | PWIDth | OFF | DRATI0 |
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 18.

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

<XAxis> PNUMber | TSTamp | SETTIing | 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 18.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 294). Intervals without pulses are not displayed.
SETTling

Settling Time

RISE
Rise Time
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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
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.

Suffix:
<n> Window

Setting parameters:

<XAxis> PNUMber | TSTamp | SETTIing | 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 18.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 294). Intervals without pulses are not displayed.
SETTling

Settling Time

RISE
Rise Time
FALL

Fall Time

PWIDth
Pulse Width (ON Time)
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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 CAL.Culate<n>:TRENd:<GroupName>:X com-
mands.

Suffix:
<n> Window

Setting parameters:
<YAXxis> TSTamp | SETTIling | RISE | FALL | PWIDth | OFF | DRATi0 |
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 18.

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 (%)
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PRI
Pulse Repetition Interval

PRF
Pulse Repetition Frequency (Hz)

*RST: RISE
Example: CALC2:TREN:TIM:Y DCYCle

Usage: Setting only

Configuring a result range spectrum

The following commands determine the FFT parameters for spectrum calculation.

CALCulate<n>:RRSPECHUM:WINDOW. ......ccuuniiietniieieieeteeeei s eeeaeeesteeersnsessaneessrseessnnnas 230
CALCulate<n>:RRSPECHUMAUTO . .....iiitiieiee et e et e et e et e e s e e e esa e s s st s e saaeeesaneeeens 230
CALCuUlate<n>:RRSPECIIUMIRBW . .....uciiuiiiiii e e e e e e e e e s e e s eb e eanerennas 231

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 50).

Suffix:
<n> 1..n
Window
Setting parameters:
<WindowType> RECTangle | BARTIlett | HAMMing | HANNing | BLACkman

Manual operation: See "Window Type" on page 102

CALCulate<n>:RRSPectrum:AUTO <State>

If activated, the optimal RBW for the Result Range Spectrum is selected automatically.

Suffix:

<n> 1..n
Window

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 103
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CALCulate<n>:RRSPectrum:RBW <RBW>

Defines the resolution bandwidth for the Result Range Spectrum.

Suffix:
<n> 1..n
Window
Parameters:
<RBW> *RST: 1000

Default unit: Hz

Manual operation: See "ResBW Manual" on page 102

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 17.

CALCulate<n>:TABLE:EMODEl: ALL:STATE]  tuuitii et e e ee e 232
CALCulate<n>:TABLE:EMODEI:FBPTIME......ceuueeeeiee e 233
CALCulate<n>:TABLE:EMODEIFHPLEVEL.......ccceunieieieeeeeeeeeeeee et 233
CALCulate<n>:TABLE:EMODEI:FHPTIME. ..uuuuiieieieieieieeeeeeeeeieeeeeeeeeerersrerernaa e seseeaeeas 233
CALCulate<n>:TABLE:EMODELFLPLEVEL.......cciieiiiiieieeeieeiiee ettt e eetee e e eate e e eees 233
CALCulate<n>:TABLE:EMODEI:FLPTIME....ccuuuieieeeieetiieeeeeettieeeeeeeeteeeeeeeeetaeeeeseeaanaeeaees 234
CALCulate<n>:TABLE:EMODEI:FMPLEVEL.......cciiuiiiiiiiieieii et eens 234
CALCulate<n>:TABLE:EMODEI:FMPTIME.....iiiuiiiieiiiieieeee ettt e e e enne 234
CALCulate<n>:TABLE:EMODEIFTPLEVEL. ......ccceeeieeeeeee et enes 234
CALCulate<n>:TABLE:EMODEIFTPTIME. ....cuuiieieeeeeieeeeeeteee e ee e e e e e e e e e e e eeeanns 235
CALCulate<n>:TABLE:EMODEIRBPTIME....cuuuiieeiiiiiiiieeeeeeetiieieeeeeetnteseeseeernaeseeeeestaaeaaeens 235
CALCulate<n>:TABLE:EMODEIRHPLEVEL.........uceeieiiiiiiieieee ettt e s 235
CALCulate<n>:TABLE:EMODEI:RHPTIME.....iiiiiiiiiii et r e e e e e 236
CALCulate<n>:TABLE:EMODEI:RLPLEVEL ......ccoiuiiiiiiiiei e eneas 236
CALCulate<n>:TABLE:EMODEI:RLPTIME. . ..t e e eaeens 236
CALCulate<n>:TABLE:EMODEIRMPLEVEL.......ccuuceeeieeeeiieeeeeee e 236
CALCulate<n>:TABLE:EMODEIRMPTIME......cceuuiiiieieeeiieee et ee e et e e e e e e e eeannas 237
CALCulate<n>:TABLE:EMODEIRTPLEVEL.....ccicevtuiieieeiieiiiiieeeeeeiee e e e et eeeeerne e e e e e eeranns 237
CALCulate<n>:TABLE:EMODEIRTPTIME. ...cieiiiiriiieieeeieeteieeeeeetneeeeeeeeetiaeeeeseestaaeeeseesanas 237
CALCulate<n>:TABLe:FREQUENCY:ALL:STATE] . cuuuuieiiieiiriieieeeeeeiiieeeeeeanneeeeeseeiaaeeeaeeeens 237
CALCulate<n>:TABLE:FREQUENCY:CRATE. ....eututututuuaaaaaaaaeeeeeeeaaaeaeeeeeeeeeeeeeeenennnnaaee e ens 238
CALCulate<n>:TABLe:FREQUENCY:DEVIatioN...... . uuuuuuaaaaaae e eeeeeeeeaeeeeeeeeeieeeeeeenees 238
CALCulate<n>:TABLe:FREQUENCY:PERRON........ccciieiiieiiieieiieiiiieeeee s e e e e e e e e e e aeeeeeeeeeeees 238
CALCulate<n>:TABLE:FREQUENCY:POINL.....uiiiieieieieieeeeeeeieeeeeeeeeeeeeereres e n e e e e e e 238
CALCulate<n>:TABLe:FREQUENCY:PPFREQUENCY.......cuuiiieiieiiiiieeeereeriiieeeeeesnteseeeeeernnnnns 239
CALCulate<n>:TABLe:FREQUENCY:RERROL.......ccuuuiiiiiiiiiiiieieeieiiiee e e e eeeiee e e e eeeran e e e e eeeens 239
CALCulate<n>:TABLE:PHASE: ALL L STATE]. ..ttt et e e eaaas 239
CALCulate<n>:TABLE:PHASE:DEVIAtioN.......ccuueiiiiieeii e 240
CALCulate<n>:TABLE:PHASEIPERRON.........cieeee et eeee e e e ennn s 240
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CALCulate<n>:TABLE:PHASE:POINL. ... e e 240
CALCulate<n>:TABLE:PHASE:PPPHASE.......cccceieiiieiieiieeeiiicee e et e e et e e e e e e e e e e eees 240
CALCulate<n>:TABLE:PHASEIRERRO........ccueeiiiee ettt e e e e e eeeans 241
CALCulate<n>:TABLEe:POWEr:ADROOP:DB..........cceeeeeeeieiiiieininnnnaaaaaeeeeeeeeeaaaaaaaeeeseeeennees 241
CALCulate<n>:TABLe:POWer:ADROOP[:PERCENt].....cceiieiieriieieeieiiiiceeeeeeerce e e e e eeenne e eeeens 241
CALCuUlate<n>:TABLE:POWE ALL:STATE] curuuieieeeeeetiieeeeeetttieeeeeeeetaaeeeeerestnaeeeesersnnaeaaees 241
CALCulate<n>:TABLE:POWErAMPLITUAE. ......ccuiiiii e 242
CALCulate<n>:TABLe:POWer: AMPLItUdE:|.......cccieie e e e 242
CALCulate<n>:TABLe:POWer:AMPLItUdE:Q........ceieeiieiieieeeeeiiee e e e e e e e e e e e ee s 242
CALCUlate<n>:TABLE:POWEAVG........eeeeeeeeee et eeeee et e et e e e eee e e e e e e eaeeeeaaneeennnnas 242
CALCuUlate<n>:TABLE:POWEIBASE. ......cccoeieeeeeeeieeeeeeeeeeeetttb s se e e e e e e e eaeaeeeeeeseeeeeeeens 243
CALCUIate<n>:TABLE:IPOWEIMAX......ciiieiietiieeeeeeettieeeeeeeettee e e e s eetteaeeeeeesaaeseeesessnnaaaas 243
CALCUIate<n>:TABLE:POWEMIN......uuiiiiieieieeeeeeeeeeeieeeeeee e se s e e e e e e e aaaaaaaaaeeeeens 243
CALCUIate<n>:TABLEIPOWEION......ccuuuiiuiiuiiiiiiiieieeeeeeeeeaeeeeeeeeeeeeeeeessrs s e eaeeeens 244
CALCulate<n>:TABLe:POWer:OVERSNOOL:DB........uuuueiieieieieieeieeeeeeeeeeeeeeeeeeeeeveveav e 244
CALCulate<n>:TABLe:POWer:OVERShOOI[:PERCENt]......cccivereeieeieeieiieeeeereere e eeeeeevae s 244
CALCulate<n>:TABLE:POWEIPAVG........coieeeeeeee ettt e e e e e e e eannes 244
CALCulate<n>:TABLE:IPOWEPMIN........ccuuuieiieiiiiiiiieeeeeeeiiee e e e eetaeee e e e s eetae e e e e eeesnaeeaeeenes 245
CALCulate<n>:TABLE:POWEPOINL........ueiiiiiiiiiieieee it ee et e e e e et e e e e e e eere e e e e eeannas 245
CALCulate<n>:TABLE:POWEIPON.........ccceeiiiiieeeeeeeieiet s s e s e s e e e e e e e e e e e eeeeeeeeeeeeeenennnnas 245
CALCulate<n>:TABLE:POWEIPPRALIO. .....ciceeeiiiiieeeeeeiie e eeeeees e st e e e e e e e e 245
CALCulate<n>:TABLe:POWEIRIPPIE:DB........cciieeiieeeee et e e e 246
CALCulate<n>:TABLe:POWer:RIPPIE[:PERCENL].......ccceeeeiieiiieieiieiniiieeaeee e e e e e e eaeeen 246
CALCUIate<n>:TABLE:POWETOP......cuuieiiie et e e e et e et e e e ee e e e e e eeaeesebeeeeannas 246
CALCulate<n>:TABLE:TIMING:ALL:STATE].ceutuuieieeeeeetieeeeeeeieeeeeeeeetie e e e e eeesnaeeeesersnnaeeaes 246
CALCulate<n>:TABLE:TIMING:DCYCIE......cceuruieeeeeeietiieeeeeeieeeeeeeeerie e e e e eeesaaeeeesersanaeeans 247
CALCulate<n>:TABLE:TIMING:DRATIO. .. .cuutetiieeeee ettt e et e e e e e e e e ee e aeanas 247
CALCulate<n>:TABLE:TIMING:FALL. ....uuiiee ettt e e e 247
CALCulate<n>:TABLE:TIMING:OFF ... . et e e e e e e e ee 248
CALCuUlate<n>:TABLE:TIMING:PRF .......coiiiiiiiiiiieiaaeaeaa e e e e e e e e eeeeeeeeeeeeeeeeeeeeeeenennnnns 248
CALCulate<n>:TABLE:TIMING:PRI......ccciiiiiiiiieieeeeeeeeeeteret e e e se s e s e e e eeeeaeeeeeeeeeeeeeessseres 248
CALCulate<n>:TABLE:TIMING:PWIDIN......uuuiiiiiiiiiiiee et e et e e ee e e e e e e eeane s e e e eeeeaas 248
CALCulate<n>TABLE:TIMING:RISE........uiiiiiiiiiiee ettt e et e e e et e e e e e eebanens 249
CALCulate<n>:TABLE:TIMING:SETTING....ccceeeeeieieieeeieeeietieiet e esse e e e e e eeeaaeaeeeeeeeeeeeenennns 249
CALCulate<n>:TABLE:TIMING: TSTaMP....ccieieiiiiiiieaeinnnnnaaaaaaa e e e e e e eeeaaaeaeeeeeeeeeaeeesenennnnnnenns 249

CALCulate<n>:TABLe:EMODel:ALL[:STATe] <State>

If enabled, all envelope model parameters are included in the result tables.

Suffix:
<n> 1..n
Window
Setting parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on

User Manual 1178.9426.02 — 09 232



R&S®PFSV3-K6 Remote commands for pulse measurements

Configuring the results

*RST: 0
Usage: Setting only

CALCulate<n>:TABLe:EMODel:FBPTime <State>

If enabled, the Fall Base Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall Base Point Time" on page 30

CALCulate<n>:TABLe:EMODel:FHPLevel <State>

If enabled, the Fall High Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall High Point Level" on page 31

CALCulate<n>:TABLe:EMODel:FHPTime <State>

If enabled, the Fall High Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall High Point Time" on page 30

CALCulate<n>:TABLe:EMODel:FLPLevel <State>
If enabled, the Fall Low Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
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Parameters:
<State> ON|OFF|1]|0

*RST: 0

Manual operation: See "Fall Low Point Level" on page 31

CALCulate<n>:TABLe:EMODel:FLPTime <State>

If enabled, the Fall Low Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall Low Point Time" on page 30

CALCulate<n>:TABLe:EMODel:FMPLevel <State>

If enabled, the Fall Mid Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall Mid Point Level" on page 31

CALCulate<n>:TABLe:EMODel:FMPTime <State>

If enabled, the Fall Mid Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Fall Mid Point Time" on page 30

CALCulate<n>:TABLe:EMODel:FTPLevel <State>

If enabled, the Fall Top Point Level is included in the result tables.
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Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Fall Top Point Level" on page 31

CALCulate<n>:TABLe:EMODel:FTPTime <State>

If enabled, the Fall Top Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Fall Top Point Time" on page 30

CALCulate<n>:TABLe:EMODel:RBPTime <State>

If enabled, the Rise Base Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Rise Base Point Time" on page 28

CALCulate<n>:TABLe:EMODel:RHPLevel <State>

If enabled, the Rise High Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Rise High Point Level" on page 30
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CALCulate<n>:TABLe:EMODel:RHPTime <State>

If enabled, the Rise High Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Rise High Point Time" on page 29

CALCulate<n>:TABLe:EMODel:RLPLevel <State>

If enabled, the Rise Low Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Rise Low Point Level" on page 29

CALCulate<n>:TABLe:EMODel:RLPTime <State>

If enabled, the Rise Low Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Rise Low Point Time" on page 29

CALCulate<n>:TABLe:EMODel:RMPLevel <State>

If enabled, the Rise Mid Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0
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Manual operation: See "Rise Mid Point Level" on page 29

CALCulate<n>:TABLe:EMODel:RMPTime <State>

If enabled, the Rise Mid Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Rise Mid Point Time" on page 29

CALCulate<n>:TABLe:EMODel:RTPLevel <State>

If enabled, the Rise Top Point Level is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Rise Top Point Level" on page 30

CALCulate<n>:TABLe:EMODel:RTPTime <State>

If enabled, the Rise Top Point Time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Rise Top Point Time" on page 29

CALCulate<n>:TABLe:FREQuency:ALL[:STATe] <State>
If enabled, all frequency parameters are included in the result tables.

Suffix:
<n> 1..n
Window
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Setting parameters:

<State> ON|OFF|1]0
*RST: 0
Usage: Setting only

CALCulate<n>:TABLe:FREQuency:CRATe <State>

If enabled, the chirp rate (per us) is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Chirp Rate" on page 26

CALCulate<n>:TABLe:FREQuency:DEViation <State>

If enabled, the frequency deviation is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Frequency Deviation" on page 26

CALCulate<n>:TABLe:FREQuency:PERRor <State>

If enabled, the peak frequency error is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Frequency Error (Peak)" on page 25

CALCulate<n>:TABLe:FREQuency:POINt <State>

If enabled, the frequency at the measurement point is included in the result tables.
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Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1

Manual operation: See "Frequency" on page 25

CALCulate<n>:TABLe:FREQuency:PPFRequency <State>

If enabled, the Pulse-Pulse Frequency Difference is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Pulse-Pulse Frequency Difference" on page 25

CALCulate<n>:TABLe:FREQuency:RERRor <State>

If enabled, the RMS frequency error is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Frequency Error (RMS)" on page 25

CALCulate<n>:TABLe:PHASe:ALL[:STATe] <State>

If enabled, all phase parameters are included in the result tables.

Suffix:
<n> 1..n
Window
Setting parameters:
<State> ON|OFF|1]0
*RST: 0
Usage: Setting only
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CALCulate<n>:TABLe:PHASe:DEViation <State>

If enabled, the Phase Deviation is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Phase Deviation" on page 27

CALCulate<n>:TABLe:PHASe:PERRor <State>

If enabled, the Phase Error (Peak) is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Phase Error (Peak)" on page 27

CALCulate<n>:TABLe:PHASe:POINt <State>

If enabled, the phase at the measurement point is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1

Manual operation: See "Phase" on page 26

CALCulate<n>:TABLe:PHASe:PPPHase <State>

If enabled, the Pulse-Pulse Phase Difference is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0
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Manual operation: See "Pulse-Pulse Phase Difference" on page 26

CALCulate<n>:TABLe:PHASe:RERRor <State>
If enabled, the Phase Error (RMS) is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Phase Error (RMS)" on page 27

CALCulate<n>:TABLe:POWer:ADRoop:DB <State>

If enabled, the Droop in dB is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Droop" on page 23

CALCulate<n>:TABLe:POWer:ADRoop[:PERCent] <State>

If enabled, the droop in percent is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Droop" on page 23

CALCulate<n>:TABLe:POWer:ALL[:STATe] <State>
If enabled, all power parameters are included in the result tables.

Suffix:
<n> 1..n
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Setting parameters:

<State> ON|OFF|1]0
*RST: 0
Usage: Setting only

CALCulate<n>:TABLe:POWer:AMPLitude <State>

If enabled, the pulse amplitude is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Pulse Amplitude" on page 22

CALCulate<n>:TABLe:POWer:AMPLitude:l <State>

If enabled, the in-phase amplitude is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "In-Phase Amplitude/Quadrature Amplitude" on page 22

CALCulate<n>:TABLe:POWer:AMPLitude:Q <State>

If enabled, the quadrature amplitude is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "In-Phase Amplitude/Quadrature Amplitude" on page 22

CALCulate<n>:TABLe:POWer:AVG <State>

If enabled, the average Tx power is included in the result tables.
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Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1

Manual operation: See "Average Tx Power" on page 22

CALCulate<n>:TABLe:POWer:BASE <State>

If enabled, the base power is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Base Power" on page 21

CALCulate<n>:TABLe:POWer:MAX <State>

If enabled, the maximum Tx power is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Peak Power" on page 23

CALCulate<n>:TABLe:POWer:MIN <State>

If enabled, the minimum Tx power is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Minimum Power" on page 22
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CALCulate<n>:TABLe:POWer:ON <State>

If enabled, the average ON power is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1

Manual operation: See "Average ON Power" on page 22

CALCulate<n>:TABLe:POWer:OVERshoot:DB <State>

If enabled, the overshoot in dB is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Overshoot" on page 24

CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent] <State>

If enabled, the overshoot in percent is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Overshoot" on page 24

CALCulate<n>:TABLe:POWer:PAVG <State>

If enabled, the Peak-to-Average Tx Power Ratio is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0
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Manual operation: See "Peak-to-Average Tx Power Ratio" on page 23

CALCulate<n>:TABLe:POWer:PMIN <State>

If enabled, the Peak-to-Min Power Ratio is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Peak-to-Min Power Ratio" on page 23

CALCulate<n>:TABLe:POWer:POINt <State>

If enabled, the power at the measurement point is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Power (at Point)" on page 24

CALCulate<n>:TABLe:POWer:PON <State>

If enabled, the Peak-to-Avg ON Power Ratio is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Peak-to-Avg ON Power Ratio" on page 23

CALCulate<n>:TABLe:POWer:PPRatio <State>
If enabled, the Pulse-to-Pulse Power Difference
is included in the result tables.

Suffix:
<n> 1..n
Window
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Parameters:
<State> ON|OFF|1]|0

*RST: 0

Manual operation: See "Pulse-to-Pulse Power Ratio" on page 24

CALCulate<n>:TABLe:POWer:RIPPle:DB <State>

If enabled, the ripple in dB is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Ripple" on page 24

CALCulate<n>:TABLe:POWer:RIPPle[:PERCent] <State>

If enabled, the ripple in percent is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Ripple" on page 24

CALCulate<n>:TABLe:POWer:TOP <State>

If enabled, the Top power is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Top Power" on page 21

CALCulate<n>:TABLe:TIMing:ALL[:STATe] <State>

If enabled, all timing parameters are included in the result tables.
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Suffix:
<n> 1..n
Window
Setting parameters:
<State> ON|OFF|1]0
*RST: 0
Usage: Setting only

CALCulate<n>:TABLe:TIMing:DCYCle <State>

If enabled, the duty cycle (in %) is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 1

Manual operation: See "Duty Cycle (%)" on page 20

CALCulate<n>:TABLe:TIMing:DRATio <State>

If enabled, the duty ratio (in dB) is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Duty Ratio" on page 20

CALCulate<n>:TABLe:TIMing:FALL <State>

If enabled, the fall time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Fall Time" on page 19
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CALCulate<n>:TABLe:TIMing:OFF <State>

If enabled, the "OFF" time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Off Time" on page 20

CALCulate<n>:TABLe:TIMing:PRF <State>

If enabled, the pulse repetition frequency is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Pulse Repetition Frequency (Hz)" on page 21

CALCulate<n>:TABLe:TIMing:PRI <State>

If enabled, the pulse repetition interval is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1

Manual operation: See "Pulse Repetition Interval" on page 20

CALCulate<n>:TABLe:TIMing:PWIDth <State>

If enabled, the pulse width is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1
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Manual operation: See "Pulse Width (ON Time)" on page 20

CALCulate<n>:TABLe:TIMing:RISE <State>

If enabled, the rise time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 1

Manual operation: See "Rise Time" on page 19

CALCulate<n>:TABLe:TIMing:SETTIling <State>

If enabled, the settling time is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]0
*RST: 0

Manual operation: See "Settling Time" on page 19

CALCulate<n>:TABLe:TIMing:TSTamp <State>

If enabled, the timestamp is included in the result tables.

Suffix:
<n> 1..n
Window
Parameters:
<State> ON|OFF|1]|0
*RST: 0

Manual operation: See "Timestamp" on page 19

9.13.9 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 40.

Useful commands for configuring limit checks described elsewhere:
® (CALCulate<n>:DISTribution:LLINes|[:STATe] on page 198
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® CALCulate<n>:TRENd:LLINes|[:STATe] on page 219

For commands required to retrieve the results of the limit check for individual parame-
ters see Chapter 9.17.5, "Retrieving limit results", on page 345.

Remote commands exclusive to configuring limit checks:

CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FBPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FHPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FHPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FLPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FLPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FMPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FMPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FTPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:FTPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RBPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RHPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RHPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RLPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RLPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RMPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RMPTime:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RTPLevel:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel:RTPTime: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:AMPLitude:l:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:AMPL.itude:Q: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>
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent]:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:PAVG:LIMit:STATe <State>
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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 252.

Suffix:

<n> 1..n
Parameters:

<State> ON|OFF|1]0

*RST: 0

CALCulate<n>:TABLe:<ParameterGroup>:ALL:LIMit:STATe <State>
CALCulate<n>:TABLe:EMODel: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.

Suffix:
<n> 1..n

Setting parameters:

<State> ON|OFF|1]0
*RST: 0
Usage: Setting only

CALCulate<n>:TABLe:ALL:LIMit:STATe <State>

Activates or deactivates a limit check for all parameters in all parameter groups.
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Suffix:
<n> 1..n
Window
Setting parameters:
<State> ON|OFF|1]0
*RST: 0
Usage: Setting only

Manual operation: See "Deactivating all limit checks for all parameter groups"
on page 112

CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit <LowLimit>,
<UppLimit>
CALCulate<n>:TABLe:EMODel:FBPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FHPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FHPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FLPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FLPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FMPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FMPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FTPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:FTPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RBPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RHPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RHPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RLPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RLPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RMPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RMPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RTPLevel:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:EMODel:RTPTime:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:FREQuency:CRATe:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:FREQuency:DEViation:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:FREQuency:PERRor:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:FREQuency:POINt:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit <LowerLimit>,
<UpperLimit>
CALCulate<n>:TABLe:FREQuency:RERRor:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:PHASe:DEViation:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:PHASe:PERRor:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:PHASe:POINt:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:PHASe:PPPHase:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:PHASe:RERRor:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:ADRoop:DB:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:ADRoop[:PERCent]:LIMit <LowerLimit>,
<UpperLimit>
CALCulate<n>:TABLe:POWer:AMPLitude:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:AMPLitude:l:LIMit <LowerLimit>, <UpperLimit>
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CALCulate<n>:TABLe:POWer:AMPLitude:Q:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:AVG:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:BASE:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:MAX:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:MIN:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:ON:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:OVERshoot:DB:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent]:LIMit <LowerLimit>,
<UpperLimit>
CALCulate<n>:TABLe:POWer:PAVG:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:PMIN:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:POINt:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:PON:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:PPRatio:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:RIPPle:DB:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent]:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:POWer:TOP:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:DCYCle:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:DRATio:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:FALL:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:OFF:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:PRF:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:PRI:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:PWIDth:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:RISE:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:SETTIling:LIMit <LowerLimit>, <UpperLimit>
CALCulate<n>:TABLe:TIMing:TSTamp:LIMit <LowerLimit>, <UpperLimit>

Defines the valid value range for the limit check for the selected parameter if limit
check is active (CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:
LIMit:STATeON).

For details on the individual parameters see Chapter 3.1, "Pulse parameters”,

on page 17.

Suffix:

<n> 1..n

Parameters:

<LowerLimit> Lower limit of the valid value range.
Default unit: S

<UpperLimit> Upper limit of the valid value range.

Default unit: S
9.13.10 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.
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Useful commands for configuring scaling described elsewhere:

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe] :RLEVel
on page 163

Remote commands exclusive to scaling the y-axis

CALCUIate<n>:UNIT:FREQUENCY...ceieeeeeeeeeeeeeeeeeeeeeieeeeeeeetnnenennaaaaaaseseseeaaaaaaaeeseeeeesmnnnnes 254
DISPlay[:WINDow<n>]:TRACEe<t>:X[:SCALEJ:UNIT2...cceterirrrrrinrnnnaaiaieieeeeeeeeeeeaaeeeeeeeeeennes 254
DISPlay[:WINDow<n>][:SUBWindow<n>]:-TRACe<t>:Y[:SCALE[:AUTO........cevrrceerrerrrrrnnnnnn. 254
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]l:MAXIMUM......cceitiriiiiiiieie e eee e 255
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:MINIMUM.....cccoiiiiiiiiiiiiiei e 255
DISPlay[: WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALE]:PDIVISION.....c.cvevrvrererereeens 256
DISPlay[:WINDow<n>][:SUBWindow<w>]:-TRACe<t>:Y[:SCALe]:RPOSItion.......cc...cccvuureeee. 256
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEJ:RVALUE.......uueeereeieieeeieeeeeeeeeieeeeeeeeeeeeenennnnnnns 257
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEJIUNIT?2...ccireieirririnrnnieieieseeeeeeeeeeeeeeeeeeeeennenns 257
CALCUIAtESNZIUNITANGLE. ... .eteteeteeeee e e e e ettt e e e e e e e e e e e e e e e e e e e e e anneereeeeeeas 257
UNIT AN G ettt ettt e et e et e e a e ee e et e ea e eea e e e e ennaeenaen 257

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.

Suffix:

<> 1..n
Window

Parameters:

<Unit> REL | ABS

Manual operation: See "Frequency Scaling" on page 115

DISPlay[:WINDow<n>]:TRACe<t>:X[:SCALe]:UNIT?

This command reads the unit type currently configured for the X-axis

Suffix:
<n> 1..n
Window
<t> 1..n
Trace
Usage: Query only

DISPlay[:WINDow<n>][:SUBWindow<n>]:TRACe<t>:Y[:SCALe]:AUTO <State>
If enabled, the Y-axis is scaled automatically according to the current measurement.

Suffix:
<n> Window
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<w> subwindow
Not supported by all applications

<t> irrelevant

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 98
See "Auto Scale Once (All)" on page 98
See "Automatic Grid Scaling" on page 113
See "Auto Scale Once" on page 113

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MAXimum <Value>

Defines the maximum value on the y-axis in the specified window.

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Max> numeric value

Example: DISP:WIND2:TRAC:Y:SCAL:MAX 10

Manual operation: See "Absolute Scaling (Min/Max Values)" on page 114

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MINimum <Value>

Defines the minimum value on the y-axis in the specified window.

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Min> numeric value

Example: DISP:WIND2:TRAC:Y:SCAL:MIN -90

Manual operation: See "Absolute Scaling (Min/Max Values)" on page 114
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:PDIVision
<Value>

This remote command determines the grid spacing on the Y-axis for all diagrams,
where possible.

In spectrum displays, for example, this command is not available.

Suffix:

<n> Window

<w> subwindow
Not supported by all applications

<t> irrelevant

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
Default unit: DBM

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 114

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RPOSition
<Position>

Defines the vertical position of the reference level on the display grid (for all traces).

The R&S FSV/A adjusts the scaling of the y-axis accordingly.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> irrelevant
Parameters:
<Position> 0 PCT corresponds to the lower display border, 100% corre-
sponds to the upper display border.
*RST: 100 PCT = frequency display; 50 PCT = time dis-
play
Default unit: PCT
Example: DISP:TRAC:Y:RPOS 50PCT

Manual operation: See "Ref Position" on page 114
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9.14.1

Configuring the result display

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RVALue <Value>

This command defines the reference value assigned to the reference position in the
specified window. Separate reference values are maintained for the various displays.

Suffix:

<n> Window

<t> irrelevant

Parameters:

<Value> numeric value WITHOUT UNIT

Default unit;: dBm

Manual operation: See "Ref Value" on page 114

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:UNIT?

This command reads the unit type currently configured for the Y-axis

Suffix:
<n> 1..n
Window
<t> 1..n
Trace
Usage: Query only

CALCulate<n>:UNIT:ANGLe <Unit>
UNIT:ANGLe <Unit>

Parameters:

<Unit> DEG | RAD

Manual operation: See "Phase Unit" on page 115

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 17.

o General WindOW COMMANTAS......ccuuiiiieeiiieiee e et e et e e e e s e e e b e s e s e e s aaeeaeaaaas 257
e Working with windows in the display..........ooocoeeiiii e 258
General window commands

The following commands are required to configure general window layout, independent
of the application.
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Configuring the result display

Note that the suffix <n> always refers to the window in the currently selected channel
(see INSTrument [:SELect] on page 151).

DISPIAY:FORMEL. . .. ettt ettt et e et e e e et e et et e e e e e e e anaeaneeean 258
DISPIay[:WINDOWSNZ]:SIZE . ... eueuteaaaaaaeae e e e e e e eeeee e e e ee e et e eeeasantnaaaaaanaeeeeeeeaeaaaaaaeeeeeenne 258

DISPlay:FORMat <Format>

Determines which tab is displayed.

Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active chan-
nels
SINGle
Displays the measurement channel that was previously focused.
*RST: SING

Example: DISP:FORM SPL

DISPlay[:WINDow<n>]:SIZE <Size>

Maximizes the size of the selected result display window temporarily. To change the
size of several windows on the screen permanently, use the LAY : SPL, command (see
LAYout:SPLitter on page 262).

Suffix:
<n> Window
Parameters:
<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.
SMALI
Reduces the size of the selected window to its original size.
If more than one measurement window was displayed originally,
these are visible again.
*RST: SMALI
Example: DISP:WIND2:SIZE LARG

Working with windows in the display

The following commands are required to change the evaluation type and rearrange the
screen layout for a 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 channel.

Note that the suffix <n> always refers to the window in the currently selected channel.

(See INSTrument [:SELect] on page 151).
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LAYOUL ADD:VWIND OW] 2. sttt eeee ettt et et e e e e e e e e e e et e e s e e et s s e e s e s en e eaneanraneenneen 259
LAYOUt:CATaIOG[:WINDOW] 2. .. ettt ettt ettt e e et e et e e e e ee e e e e e e e e e e e eea e eeans 260
LAYOUL: IDENLIfY[:WINDOW] 2. eeeeeeeetieieit e aeae s e e e e e e e eaaeaeeeeeeeeeeeeeeenen e e aeaeeeeeeaaeens 261
LAYOUE:MOVE[:WINDOW]. .. eeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeetesessnesaaaasaeaeaeeeaaaaaaaeeesseeseenennsnsnnes 261
LAYOUt:REMOVE[IWINDOW]....cvtuunieeeeietuiaeieeeiettiiaeeeeeetstaeeeesestannaeeessestaneeeseessnaasaesensnnnnns 262
LAYOUt:REPLACE[IWINDOW]....cevtuueeeeiietiiiieeeeeettiieeeeeeettaieeeeeessnansesesestannaeeesesstaaeeesensnnnnnns 262
N U o] o (=Y U URUPRPPR 262
LAYOULWINDOWSNZ I ADD 2. .. e ettt e et et et e e e e e s s e n et e e e e e e enneaneenns 264
LAYOUE:WINDOWSNZIIDENLTY 2.ttt et e e e e e e 264
LAYOUL:WINDOWSN>IREMOVE. .....unceeereeeeeeeee et e et e ettt e e e e e e e e e e e e e e e e e e e ennneeeenn 265
LAYOUE:WINDOWSNZIREPLACE. ..1uutuuiieeieieieeeeeeeeeeeeeeeeeeeeeeeeseretasaasasaaeaeseseeeeeaasaseseseenenes 265
LAYOUL:WINDOWSNZTYPE. ... it iiiitiieiee ettt e e e ettt e e e et e e e e e e ee b e e e s eeaabaeeeeseebaaneeeereees 266

LAYout:ADD[:WINDow]? <WindowName>, <Direction>, <WindowType>
Adds a window to the display in the active channel.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

To replace an existing window, use the LAYout : REPLace [ : WINDow] command.

Query parameters:

<WindowName> String containing the name of the existing window the new win-
dow is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing win-
dow.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:ADD? 'l',LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only
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Manual operation: See "Magnitude Capture" on page 32
See "Marker Table" on page 33
See "Parameter Distribution" on page 33
See "Parameter Spectrum" on page 34
See "Parameter Trend" on page 35
See "Pulse Frequency" on page 37
See "Pulse | and Q" on page 37
See "Pulse Magnitude" on page 38
See "Pulse Phase" on page 39
See "Pulse Phase (Wrapped)" on page 39
See "Pulse Results" on page 40
See "Pulse-Pulse Spectrum" on page 41
See "Pulse Statistics" on page 42
See "Result Range Spectrum" on page 43

For a detailed example, see Chapter 9.20, "Programming example: pulse measure-
ment", on page 355.

Table 9-3: <WindowType> parameter values for Pulse application

Parameter value Window type

MCAPture "Magnitude Capture Buffer"
MTABle "Marker Table"
PDIStribution "Parameter Distribution”
PFRequency "Pulse Frequency"

PIAQ "Pulse | and Q"
PMAGnitude "Pulse Magnitude"
PPHase "Pulse Phase"
PPSPectrum "Pulse-Pulse Spectrum"”
PPWrapped "Pulse phase, wrapped"
PRESults "Pulse Results"
PSPectrum "Parameter Spectrum"”
PSTatistics "Pulse Statistics"
PTRend "Parameter Trend"
RRSPectrum "Result Range Spectrum"

LAYout:CATalog[:WINDow]?

Queries the name and index of all active windows in the active channel from top left to
bottom right. The result is a comma-separated list of values for each window, with the
syntax:

<WindowName_1>,<WindowIndex_1>..<WindowName_n>,<WindowIndex_n>

User Manual 1178.9426.02 — 09 260



R&S®PFSV3-K6 Remote commands for pulse measurements

Configuring the result display

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>
Queries the index of a particular display window in the active channel.

Note: to query the name of a particular window, use the TLAYout : WINDow<n>:
IDENtify? query.

Query parameters:
<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAY:IDEN:WIND? '2"'
Queries the index of the result display named '2".
Response:
2

Usage: Query only

LAYout:MOVE[:WINDow] <WindowName>, <WindowName>, <Direction>

Setting parameters:

<WindowName> String containing the name of an existing window that is to be
moved.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout :CATalog [ :WINDow] ? query.

<WindowName> String containing the name of an existing window the selected
window is placed next to or replaces.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout :CATalog [ :WINDow] ? query.
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<Direction> LEFT | RIGHt | ABOVe | BELow | REPLace

Destination the selected window is moved to, relative to the ref-
erence window.

Example: LAY:MOVE '4','1',LEFT
Moves the window named '4' to the left of window 1.
Example: LAY:MOVE '1l','3',REPL
Replaces the window named '3' by window 1. Window 3 is
deleted.
Usage: Setting only

LAYout:REMove[:WINDow] <WindowName>
Removes a window from the display in the active channel.

Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named '2'".

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

Replaces the window type (for example from "Diagram" to "Result Summary") of an
already existing window in the active channel while keeping its position, index and win-
dow name.

To add a new window, use the LAYout : ADD[ : WINDow] ? command.

Setting parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout :CATalog [ :WINDow] ? query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout :ADD[ :WINDow] ? on page 259 for a list of availa-
ble window types.

Example: LAY:REPL:WIND '1',MTAB
Replaces the result display in window 1 with a marker table.

Usage: Setting only

LAYout:SPLitter <Index1>, <Index2>, <Position>

Changes the position of a splitter and thus controls the size of the windows on each
side of the splitter.
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Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command does not
work, but does not return an error.

x=100 x=100, y=100

1 Frequency Sweep P 7 'mﬁtr[r » P Clr z ‘|-

CF 185 Gl 1M1 s F0% G Span M5 e | OF 1R 25 GHz 1001 pteSpan 265 GHel rome & 0

A Presaloctos

x=0, y=0 y=100
Figure 9-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:

<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.

<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
figure above, to the left.
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Example: LAY:SPL 1,4,70
Moves the splitter between window 1 (‘Frequency Sweep') and 3
("Marker Peak List™) towards the top (70%) of the screen.
The following commands have the exact same effect, as any
combination of windows above and below the splitter moves the
splitter vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

Adds a measurement window to the display. Note that with this command, the suffix
<n> determines the existing window next to which the new window is added. Unlike
LAYout:ADD[:WINDow] ?, for which the existing window is defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

Suffix:
<n> Window

Query parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow

<WindowType> Type of measurement window you want to add.
See LAYout:ADD[ :WINDow] ? on page 259 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:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

Queries the name of a particular display window (indicated by the <n> suffix) in the
active channel.

Note: to query the index of a particular window, use the LAYout : IDENtify|[:
WINDow] ? command.
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Suffix:
<n> Window

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
L} 2 L}

Usage: Query only

LAYout:WINDow<n>:REMove
Removes the window specified by the suffix <n> from the display in the active channel.

The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Suffix:
<n> Window
Example: LAY :WIND2 :REM
Removes the result display in window 2.
Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

Changes the window type of an existing window (specified by the suffix <n>) in the
active channel.

The effect of this command is identical to the LAYout :REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout :WINDow<n>:ADD? command.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[ :WINDow] ? on page 259 for a list of availa-
ble window types.

Example: LAY :WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only
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Configuring standard traces

LAYout:WINDow<n>:TYPE <WindowType>

Queries or defines the window type of the window specified by the index <n>. The win-
dow type determines which results are displayed. For a list of possible window types,
see LAYout :ADD[:WINDow] ? on page 259.

Note that this command is not available in all applications and measurements.

Suffix:
<n> 1..n
Window
Parameters:
<WindowType>
Example: LAY :WIND2:TYPE?

Configuring standard traces

Useful commands for configuring traces described elsewhere:
® [SENSe:]SWEep:COUNt on page 191

Remote commands exclusive to configuring traces

CALCulate<n>TRACe<t>[:VALUE]:PIAQ.......cciiereiiteiie e e e eeitiee e e e et e e e e e e e e e e e e enneeeeeeees 266
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:MODE.........ccceeeirriereeeereeeeeeeeerereeeeeens 267
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtiNUOUS.......ccceeeerrrrrrunne 268
DISPlay[:WINDow<n>]:-TRACe<t>:NORMalize:MODE........cccceeterereerereeeeeieiereeeeeeeeeieaenennnnas 268
DISPlay[:WINDow<n>]:-TRACe<t>:NORMalize:PHASE........cccceuiiiireiieeeeeeeee e 269
DISPlay[:WINDow<n>][:SUBWINdow<w>]: TRACE<IS[:STATE]..eveeereeeereereereeeesesesseseeseeens 269
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON].......c.uciireiieiiieeeeeeeeiie e eeeeeeniee e e e e eren e ee e 270
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHONJ:AUTO.....cceeereriieieeeeeiiiie e eeeeeee e e e eeeananns 270
[SENSE:[STATISHCSN>TYPE.....tittitiuutuiaaaaaaeieseeeeeeeeeeeeeeeeeeeteeeeaeentnnnnanaaaaaaeaeeeeaaaaaaeaeees 271
[SENSE:ISWEEP:POINLS....ccutuieieeiiiiiiieeee ettt e e e e e ettt ae e e e e seetaeeeeeeeataeeesesssnaaaeaesenrannaaaeens 271

CALCulate<n>:TRACe<t>[:VALue]:PIAQ <Detector>

Defines which signal component (1/Q) is evaluated in which trace for the Pulse | and Q
result display. By default, the | component is displayed by trace 1, while the Q compo-
nent is displayed by trace 4.

This setting is not available for any other results displays.

Suffix:
<n> 1..n
Window
<t> 1..n
Trace
Parameters:
<Detector> ITIMe | QTIMe
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ITIMe
The | component is evaluated by the selected trace.

QTIMe
The Q component is evaluated by the selected trace.

Example: CALC2:TRAC2 QTIM
Trace 2 in window 2 evaluates the Q component of the signal.

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE <Mode>

Selects the trace mode. If necessary, the selected trace is also activated.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> Trace
Parameters:
<Mode> WRITe
(default:) Overwrite mode: the trace is overwritten by each
sweep.
AVERage

The average is formed over several sweeps. The "Sweep/Aver-
age Count" determines the number of averaging procedures.
MAXHold

The maximum value is determined over several sweeps and dis-
played. The R&S FSV/A saves the sweep result in the trace
memory only if the new value is greater than the previous one.
MINHold

The minimum value is determined from several measurements
and displayed. The R&S FSV/A saves the sweep result in the
trace memory only if the new value is lower than the previous
one.

VIEW

The current contents of the trace memory are frozen and dis-
played.

BLANk

Hides the selected trace.

*RST: Trace 1: WRITe, Trace 2-6: BLANk

User Manual 1178.9426.02 — 09 267



R&S®PFSV3-K6 Remote commands for pulse measurements

Configuring standard traces

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 125

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtinuous
<State>

Turns an automatic reset of a trace on and off after a parameter has changed.
The reset works for trace modes min hold, max hold and average.

Note that the command has no effect if critical parameters like the span have been
changed to avoid invalid measurement results

Suffix:
<n> Window
<w> subwindow
<t> Trace
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: DISP:WIND:TRAC3:MODE:HCON ON

Switches off the reset function.

Manual operation: See "Hold" on page 126

DISPlay[:WINDow<n>]:TRACe<t>:NORMalize:MODE <Mode>

Enables or disables normalization of the traces in reference to the measured pulse or a
reference pulse. For details see Chapter 4.6.2, "Normalizing traces", on page 58.

Is valid only for Magnitude Time, Frequency Time, Phase Time and Phase Time Wrap-
ped result displays.

Suffix:
<n> 1..n
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<t> 1..n

Parameters:

<Mode> OFF
Traces are not normalized
MEASured

The value in the measurement point (that is: the value in the
Pulse Results table) for each pulse in phase, amplitude or fre-
quency is subtracted from the respective trace to normalize each
trace to 0.

REFerence

The value in the measurement point (that is: the value in the
Pulse Results table) for the Reference Pulse is subtracted from
the respective trace to normalize the traces.

The reference pulse is defined using SENSe : TRACe :
MEASurement :DEFine:PULSe:REFerence:POSition

on page 185 and SENSe: TRACe :MEASurement : DEFine:
PULSe:REFerence on page 185.

*RST: OFF
Example: DISP:WINDZ2:TRAC:NORM:MODE MEAS

Manual operation: See "Normalization" on page 127

DISPlay[:WINDow<n>]:TRACe<t>:NORMalize:PHASe <Phase>

Normalizes pulse phase traces to a specific phase value. For details see "Normaliza-
tion of pulse phase traces" on page 60.

Is valid only for Phase Time and Phase Time Wrapped result displays.

Suffix:
<n> 1..n
Window
<t> 1..n
irrelevant
Parameters:
<Phase> floating point value
Phase offset in degrees or radians
*RST: 0
Default unit: DEG
Example: DISP:WIND2:TRAC:NORM: PHAS 45

Manual operation: See "Phase Normalization" on page 115

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>[:STATe] <State>

Turns a trace on and off.
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The measurement continues in the background.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<t> Trace
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: DISP:TRAC3 ON

Manual operation: See "Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6"
on page 125
See "Trace 1/ Trace 2/ Trace 3/ Trace 4 (Softkeys)" on page 127

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion] <Detector>

Defines the trace detector to be used for trace analysis.

Suffix:

<n> Window
<t> Trace
Example: DET POS

Sets the detector to "positive peak”.

Manual operation: See "Detector" on page 125

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion]:AUTO <State>

Couples and decouples the detector to the trace mode.

Suffix:

<n> Window

<t> Trace

Parameters:

<State> ON|OFF |01
*RST: 1

Example: DET:AUTO OFF

The selection of the detector is not coupled to the trace mode.

Manual operation: See "Detector” on page 125
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[SENSe:]STATistic<n>:TYPE <TraceStatistic>

Suffix:

<n> 1..n
Window

Parameters:

<TraceStatistic> SEL | ALL
SEL

Only the selected pulse from each capture is included in the
statistical evaluation of trace results. The pulse is selected using
SENSe: TRACe:MEASurement :DEFine:PULSe:SELected
on page 193.

ALL
All measured pulses from each capture are included in the stat-
istical evaluation of trace results.

Manual operation: See "Selected Pulse vs All Pulses" on page 126

[SENSe:]SWEep:POINts <SweepPoints>

Sets/queries the number of trace points to be displayed and used for statistical evalua-
tion.

Parameters:
<SweepPoints>

Manual operation: See "Maximum number of trace points" on page 126

9.16 Working with markers

o Individual marker SEtINGS.......uuuuciiiiieie e 271
o General marker SettiNgsS......oo oo 277
o Positioning the Marker..........ooo oo 279

9.16.1 Individual marker settings

CALCulate<n>:MARKEIr<mM>:IAOFF ......ou ittt e e et e e e e e eeennn s 272
CALCulate<n>:MARKer<ms>:LINK:TO:MARKEr<mMA>........cccervrieieieeiireeeeeeeeeeneee e eeeennes 272
CALCUIate<n> MARKEIr<MS[:STATE] cttuueteetiettiieeeeetttteeeeeeeeetaaeeeesreataaeeeseesntaeeeesesrnnnnnns 272
CALCUIate<n>:MARKEIr<M>:TRACE........cieieeeittteeeeeeeeiieeeeeeeeetaeeeeseettaaeeeeseartaaeeeeeerananns 273
CALCUIAtE<N>IMARKEISIMS X et iittiiieeeeiitteeeeeeeetteeeeeeeeestaaeeeeseetasaeeeerastanasaesersannaeeeerenes 273
CALCulate<n>:DELTamarker<m>:AOFF..........cuuuuiieeeiieeeieee e et e e e e e e e e e e e e e eeeaananns 274
CALCulate<n>:DELTamarker<m>:LINK........cccoiiieeuriieieieeiee e eee et e e e e eeese e e e e e eevaeeeeeeenes 274
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEr<md>...........cceeeerruieeerreeeeeneeeeeneeennnn. 274
CALCulate<n>:DELTamarker<m>:MREFEIENCE.............eevrrrrrermrniiiiiaieieseeeeeeeeeseesereeeeeeesenns 275
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CALCulate<n>:DELTamarker<m>[:STATE]......ccuuuttreeeriurieieeeeeeriiaeeeereerinseeeereeennseeeeeernnnns 275
CALCulate<n>:DELTamarker<m>:TRACE. ......ccuuiiiteiei e e e e s e e e e s s e e e e eeas 276
CALCUIate<n>:DELTAMArKEr<M> X . cuuiieeieiiiieiete et et e s e et e s eeasssaeseassansesnsesnseansranss 276

CALCulate<n>:MARKer<m>:AOFF

Turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AOQOFF

Switches off all markers.

Manual operation: See "All Markers Off" on page 119

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> <State>

Links the normal source marker <ms> to any active destination marker <md> (normal
or delta marker).

If you change the horizontal position of marker <md>, marker <ms> changes its hori-
zontal position to the same value.

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF|0]1

OFF |0

Switches the function off

ON |1

Switches the function on
Example: CALC:MARK4 : LINK:TO:MARK2 ON

Links marker 4 to marker 2.

Manual operation: See "Linking to Another Marker" on page 118

CALCulate<n>:MARKer<m>[:STATe] <State>

Turns markers on and off. If the corresponding marker number is currently active as a
delta marker, it is turned into a normal marker.

Suffix:
<n> Window
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<m> Marker

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

Example: CALC:MARK3 ON
Switches on marker 3.

Manual operation: See "Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 /
Norm / Delta" on page 117
See "Marker State" on page 117
See "Marker Type" on page 118
See "Select Marker" on page 119

CALCulate<n>:MARKer<m>:TRACe <Trace>
Selects the trace the marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window

<m> Marker

Parameters:

<Trace>

Example: //Assign marker to trace 1

CALC:MARK3:TRAC 2

Manual operation: See "Assigning the Marker to a Trace" on page 118

CALCulate<n>:MARKer<m>:X <Position>
Moves a marker to a specific coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal

marker.
Suffix:
<n> Window
<m> Marker
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Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker Table" on page 33
See "Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 /
Norm / Delta" on page 117
See "X-value" on page 117

CALCulate<n>:DELTamarker<m>:AOFF

Turns off all delta markers.

Suffix:

<n> Window

<m> irrelevant
Example: CALC:DELT:AQFF

Turns off all delta markers.

CALCulate<n>:DELTamarker<m>:LINK <State>
Links delta marker <m> to marker 1.

If you change the horizontal position (x-value) of marker 1, delta marker <m> changes
its horizontal position to the same value.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:DELT2:LINK ON

Manual operation: See "Linking to Another Marker" on page 118

CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> <State>

Links the delta source marker <ms> to any active destination marker <md> (normal or
delta marker).
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Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
Example: CALC:DELT4:LINK:TO:MARK2 ON

Links the delta marker 4 to the marker 2.

Manual operation:  See "Linking to Another Marker" on page 118

CALCulate<n>:DELTamarker<m>:MREFerence <Reference>

Selects a reference marker for a delta marker other than marker 1.

Suffix:
<n> Window
<m> Marker
Parameters:
<Reference> 1to 16
Selects markers 1 to 16 as the reference.
D1
Selects the deltamarker 1 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 118

CALCulate<n>:DELTamarker<m>[:STATe] <State>
Turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.

Suffix:

<n> Window

<m> Marker
Parameters:

<State> ON|OFF |01
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OFF | 0

Switches the function off
ON |1

Switches the function on

Example: CALC:DELT2 ON
Turns on delta marker 2.

Manual operation: See "Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 /
Norm / Delta" on page 117
See "Marker State" on page 117
See "Marker Type" on page 118
See "Select Marker" on page 119

CALCulate<n>:DELTamarker<m>:TRACe <Trace>
Selects the trace a delta marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window

<m> Marker

Parameters:

<Trace> Trace number the marker is assigned to.
Example: CALC:DELT2:TRAC 2

Positions delta marker 2 on trace 2.

CALCulate<n>:DELTamarker<m>:X <Position>
Moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference
marker to the peak power.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
Range: The value range and unit depend on the measure-

ment and scale of the x-axis.
Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.
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Manual operation: See "Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 /
Norm / Delta" on page 117
See "X-value" on page 117

General marker settings

CALCulate<n>:MARKEIr<mM>:LINK......cccouuiiiieeie et e e e e e e e e e e e e e e e e eaaneeeerans 277
CALCulate<n>:DELTamarker<m>:LINK:TRENG........cccuveriiiiiiiiiee et eeeer e e eeeanaaes 277
CALCulate<n>:MARKer<m>:LINK:TRENG......ccuuiiieuiiiiieieei e eee et e e e e e e s e s eeeaneeees 277
CALCulate<n>:MARKEr<m>:PEXCUISION..........uuieieeiieitiieeeeeirniieeeeeeeetiaeeeeeeentaeeeeseerannnnns 278
DISPIay[:WINDOWSN>T:MINFOLSTATE]. e eevereeeeeereeseseeseseeseeeeseseesessesessesessesesseseasesesesens 278
DISPIay[:WINDOWSNZ]IMTABIE. ... ettt e et e e e e e e e eaaas 278

CALCulate<n>:MARKer<m>:LINK <State>

Defines whether the markers in all diagrams with the same x-axis are linked. If
enabled, and you move one marker along the x-axis, all other markers are moved to
the same x-axis position.

Note that if the CALCulate<n>:MARKer<m>:LINK:TRENd is enabled, this command
is automatically also enabled, if necessary.

Suffix:

<m> irrelevant

<n> irrelevant

Parameters:

<State> ON|OFF|1]0
*RST: 0

Example: CALC2:MARK:LINK ON
Links all markers across all diagrams. The window selection 2 is
irrelevant.

Manual operation: See "Linked Markers Across Windows" on page 121

CALCulate<n>:DELTamarker<m>:LINK:TRENd <State>
CALCulate<n>:MARKer<m>:LINK:TRENd <State>

If enabled, marker M1 in Parameter Trend displays is linked to the pulse selection.
Thus, if you move the marker M1 to a different pulse, the Pulse selection is set to the
same pulse, and vice versa.

Requires the markers to be linked across all windows (CATLCulate<n>:MARKer<m>:
LINK ON). If the CALCulate<n>:MARKer<m>:LINK:TRENd command is enabled, the
CALCulate<n>:MARKer<m>:LINK command is automatically also enabled, if neces-
sary.

Suffix:
<n>, <m> irrelevant
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Parameters:
<State> ON|OFF|1]|0

*RST: 0
Example: CALC:MARK:LINK ON

CALC:MARK:LINK:TREN ON

Manual operation: See "Link Trend M1 to Selected Pulse" on page 121

CALCulate<n>:MARKer<m>:PEXCursion <Excursion>
Defines the peak excursion (for all markers in all windows).

The peak excursion sets the requirements for a peak to be detected during a peak
search.

The unit depends on the measurement.

Suffix:
<n> irrelevant
<m> irrelevant

Manual operation: See "Peak Excursion" on page 122

DISPlay[:WINDow<n>]:MINFo[:STATe] <State>

Turns the marker information in all diagrams on and off.

Suffix:

<n> irrelevant

Parameters:

<State> ON |1
Displays the marker information in the diagrams.
OFF | 0
Hides the marker information in the diagrams.
*RST: 1

Example: DISP:MINF OFF

Hides the marker information.

Manual operation: See "Marker Info" on page 120

DISPlay[:WINDow<n>]:MTABIe <DisplayMode>

Turns the marker table on and off.

Suffix:

<n> irrelevant
Parameters:

<DisplayMode> ON |1

Turns on the marker table.
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OFF | 0
Turns off the marker table.

AUTO
Turns on the marker table if 3 or more markers are active.

*RST: AUTO

Example: DISP:MTAB ON
Activates the marker table.

Manual operation: See "Marker Table Display" on page 120

Positioning the marker

This chapter contains remote commands necessary to position the marker on a trace.

e Positioning NOrmMal Markers..........coooiiiiiiiiiiccrcre e e e e ee e 279
e Positioning delta Markers. ... 281

Positioning normal markers

The following commands position markers on the trace.

CALCulate<n>:MARKer<m>:MAXIMUM:LEF T......coiiiiiiieieiietieee et e e eeaae e e e e 279
CALCulate<n>:MARKer<m>:MAXIMUMINEXT .......ccuuiieieriiiriiieeeeieriieeieeeeeernaeeeeseesranaeeeeees 279
CALCulate<n>:MARKer<m>:MAXimUM[:PEAK]. .. ccittieeieieee et e e e e e 280
CALCulate<n>:MARKer<m>:MAXIimMUM:RIGH...........oooiiiiiiiiee e 280
CALCulate<n>:MARKer<m>:MINIMUM:LEFT.......ccoouiiiiii et e e 280
CALCulate<n>:MARKer<m>:MINIMUMINEXT .......couuieieiiieeeeeeeeeeeeeveee e e e eeae e e e e e eenneees 280
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK]........ceieriiiiriiieeeeeeeiieieeeeeetnee e e e e eeeteeeeeeeenn 281
CALCulate<n>:MARKer<m=>:MINimUM:RIGHTL...........cccciiiiiiiiiiiie e 281

CALCulate<n>:MARKer<m>:MAXimum:LEFT
Moves a marker to the next positive peak.

The search includes only measurement values to the left of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 123

CALCulate<n>:MARKer<m>:MAXimum:NEXT
Moves a marker to the next positive peak.

Suffix:
<n> Window
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<m> Marker

Manual operation: See "Search Next Peak" on page 123

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
Moves a marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 123

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
Moves a marker to the next positive peak.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 123

CALCulate<n>:MARKer<m>:MINimum:LEFT
Moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 123

CALCulate<n>:MARKer<m>:MINimum:NEXT

Moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 123
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CALCulate<n>:MARKer<m>:MINimum[:PEAK]
Moves a marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 123

CALCulate<n>:MARKer<m>:MINimum:RIGHt
Moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 123

9.16.3.2 Positioning delta markers

The following commands position delta markers on the trace.

CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT.......cccoiiiiiiiiiieeeeiriice e 281
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ......cccecimtrriieieeeieeiieeeeeeeeeiee e e e e eeraeae e 282
CALCulate<n>:DELTamarker<m>:MAXimMUM[:PEAK].........ccietiimriuiieieeeeeeicieeeeeeene e e e eenennns 282
CALCulate<n>:DELTamarker<m>:MAXimUum:RIGHL..............ccoouiiiiiiiiiii e, 282
CALCulate<n>:DELTamarker<m>:MINIiMUM:LEFT........covuiiiiiiii e 282
CALCulate<n>:DELTamarker<m>:MINIiMUMINEXT.........cccvrrrrrrrrmrmrmiiiiaieieseeeeeeeeeeeseerereeeens 283
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......ccettriiiiiiiieiiieee et eee e e 283
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL............cocetriiiiiiiiiiice e, 283

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
Moves a delta marker to the next positive peak value.

The search includes only measurement values to the left of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 123
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CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

Moves a marker to the next positive peak value.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Manual operation: See "Search Next Peak" on page 123

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
Moves a delta marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 123

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
Moves a delta marker to the next positive peak value on the trace.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 123

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 123
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CALCulate<n>:DELTamarker<m>:MINimum:NEXT

Moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 123

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
Moves a delta marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 123

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 123

9.17 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:

® ALL: for all pulses detected in the entire measurement
® CURRent: for all pulses in the current capture buffer
® 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:

® AVER: average of the results
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® MIN: minimum of the results
® MAX: maximum of the results
® SDEV: standard deviation of the results

To determine how many pulses were considered for statistical evaluation, see
[SENSe: ] PULSe:<ParameterGroup>:<Parameter>:COUNt? on page 293.

e Retrieving and storing trace data..............uuuiiiiiiiiiiii 284
e Retrieving information on data segments.........ccoooiiiiiiiiiii e 288
e Retrieving information on detected pulSes..........oov i, 290
o Retrieving parameter resultS..........oooooeiiiiiiiiiei e 295
o  Retrieving liMit reSUIS......uuiiiiiiee e 345
e Exporting trace results to an ASCII fil.......cooiiiiiiiiiiie e, 347
e Exporting table results to an ASCII fil€........uueveeiiiiiiiiiii e, 349
e Exporting I/Q results to an ig-tar fil€.........cceeeeeeeiiii 351

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.

Suffix:
<n> Window

Query parameters:
<Trace> TRACE1 | TRACE2 | TRACE3 | TRACE4 | TRACE5 | TRACE6

The trace number whose values are to be returned.
Usage: Query only

Manual operation: See "Magnitude Capture" on page 32
See "Parameter Distribution" on page 33
See "Parameter Spectrum" on page 34
See "Pulse Frequency" on page 37
See "Pulse Magnitude" on page 38
See "Pulse Phase" on page 39
See "Pulse Phase (Wrapped)" on page 39
See "Pulse-Pulse Spectrum" on page 41
See "Result Range Spectrum" on page 43
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TRACe<n>[:DATA]:X? <Trace>

This remote control command returns the X values only for the trace in the selected
result display. Depending on the type of result display and the scaling of the x-axis, this
can be either the pulse number or a timestamp for each detected pulse in the capture
buffer.

Is only available for graphical displays, except for the Magnitude Capture display.

Suffix:
<n> 1..n
Window

Query parameters:
<Trace> TRACe1 | TRACe2 | TRACe3 | TRACe4 | TRACe5 | TRACe6

The trace number whose values are to be returned.

Return values:
<Data> <char_data>

Example: See Chapter 9.20, "Programming example: pulse measure-
ment", on page 355.

Usage: Query only

TRACe:IQ:DATA?

Initiates a measurement with the current settings and returns the captured data from
I/Q measurements.

Corresponds to:
INIT:IMM; *WAI; : TRACe:IQ:DATA:MEMory?
However, the TRACe: IQ: DATA? command is quicker in comparison.

Return values:
<Results> Measured voltage for | and Q component for each sample that
has been captured during the measurement.

Default unit: V

Example: TRAC:IQ:STAT ON
Enables acquisition of 1/Q data
TRAC:IQ:SET NORM, 10MHz, 32MHz, EXT, POS,0,4096
Measurement configuration:
Sample Rate = 32 MHz
Trigger Source = External
Trigger Slope = Positive
Pretrigger Samples =0
Number of Samples = 4096
FORMat REAL, 32
Selects format of response data
TRAC:IQ:DATA?
Starts measurement and reads results
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Usage: Query only

TRACe:IQ:DATA:MEMory? [<OffsetSamples>,<NoOfSamples>]
Queries the 1/Q data currently stored in the capture buffer of the R&S FSV/A.

By default, the command returns all I/Q data in the memory. You can, however, narrow
down the amount of data that the command returns using the optional parameters.

If no parameters are specified with the command, the entire trace data is retrieved.

In this case, the command returns the same results as TRACe : 10 : DATA?. (Note, how-
ever, that the TRAC: I1Q: DATA? command initiates a new measurement before return-
ing the captured values, rather than returning the existing data in the memory.)

The command returns a comma-separated list of the measured values in floating point
format (comma-separated values = CSV). The number of values returned is 2 * the
number of complex samples.

The total number of complex samples is displayed in the channel bar in manual opera-
tion and can be calculated as:

<SampleRate> * <CaptureTime>

Query parameters:

<OffsetSamples> Selects an offset at which the output of data should start in rela-
tion to the first data. If omitted, all captured samples are output,
starting with the first sample.

Range: 0 to <# of samples> — 1, with <# of samples> being
the maximum number of captured values
*RST: 0
<NoOfSamples> Number of samples you want to query, beginning at the offset

you have defined. If omitted, all captured samples (starting at
offset) are output.

Range: 1 to <# of samples> - <offset samples> with <# of
samples> maximum number of captured values

*RST: <# of samples>

Return values:

<|QData> Measured value pair (1,Q) for each sample that has been recor-
ded.
The first half of the list contains the | values, the second half the
Q values.

The data format of the individual values depends on FORMat [ :
DATA] on page 347.

Default unit: V
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Example: /I Perform a single 1/Q capture.
INIT; *WAT

/I Determine output format (binary float32)
FORMat REAL, 32

/I Read 1024 1/Q samples starting at sample 2048.
TRAC:IQ:DATA:MEM? 2048,1024

Usage: Query only

TRACe:IQ:DATA:RRANge?

This command queries the 1/Q data currently stored in the memory of the R&S FSV/A
for the defined result range (seeChapter 9.13.2, "Defining the result range",
on page 193).

Return values:

<IQData> Measured value pair (1,Q) for each sample that has been recor-
ded.
The data format depends on FORMat [ : DATA].

Default unit: V
Example: TRAC:IQ:DATA:RRAN?

Usage: Query only

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
Exports trace data from the specified window to an ASCII file.

For details on the file format, see Chapter A, "Reference: ASCII file export format",
on page 363.

Secure User Mode

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

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

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FSV3000/ FSVA3000 base unit user manual.

Suffix:

<n> Window

Parameters:

<Trace> Number of the trace to be stored

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR1:TRAC 1, 'C:\TEST.ASC'

Stores trace 1 from window 1 in the file TEST . ASC.
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Example: See Chapter 9.20, "Programming example: pulse measure-
ment", on page 355.

Manual operation: See "Export Trace to ASCII File" on page 129

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 173).

TRACEe<N>:1Q:SCAPIUre:BOUNCAIY?....cceiiiiiiiiiiitiieeaeaa e e e e e e e e e e e e aeeeeeeeeeeeeeeesbnnaee s 288
TRACe<N>:IQ:SCAPUIre: TSTampP:SSTart 2. .. i e eeeeeie e eeeeeiee e e e e et e e e e e e e e e e eer e e e eeeees 288
TRACEe<n>:1Q:SCAPUre: TSTampP: TRIGGEI ?....euutueeaaaaaeee e e e e e e eeeeeeeeeeeeeeeeeeeeeaeeenennnns 290

TRACe<n>:1Q: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 174.

Suffix:

<n> 1..n
Window

Return values:

<Data>

Example: See TRACe<n>:IQ:SCAPture:TSTamp:SSTart?
on page 288.

Usage: Query only

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: ] SiiEep: SCAPture:EVENts on page 174. For details see
"Timestamps vs. sample number" on page 55.

Suffix:
<n> 1..n
Window

Return values:
<Data>
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Exarnple: //Configure a power trigger at -20dBm
TRIG:SOUR RFP
TRIG:LEV:RFP -20dBm
//Activate segmented capture
SENS:SWE:SCAP ON
//Define a pretrigger offset of 5 us
SENS:SWE:SCAP:OFFS -5 us
//Capture data for 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; *WATI

//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

Manual operation: See "Trigger Offset" on page 82
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TRACe<n>:IQ: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 174.

Suffix:

<n> 1..n
Window

Return values:

<Data>

Usage: Query only

Manual operation: See "Trigger Offset" on page 82

Retrieving information on detected pulses

The following commands return general information on the currently selected or all
detected pulses.

[SENSEPULSE:COUNE. .. v eseeeeteeeeeeeeeeeeeeeeeeseseseeeseseeeesesesseeseeseseseeeeseseseeseseseneens 292
[SENSe:]PULSe:EMODEl:FBPTIMEICOUNL?. .. .iiiieieeeeeeeeeeeeeeeee e e 292
[SENSe:]PULSe:EMODEl:FHPLEVEI:COUNI?.......coeeeeeeereririieiiiieeeseieieseeeeeeeeeeeeeseerereeeeeens 292
[SENSe:]PULSe:EMODEl:FHPTIMEICOUNL?......iiiiii ettt e e e e 292
[SENSe:]IPULSe:EMODEl:FLPLEVEL:COUNL?. .. ...t 292
[SENSe:]IPULSe:EMODEel:FLPTIME:COUNL?... .o e e 292
[SENSe:]IPULSe:EMODEl:FMPLEVEL:COUNL?... ... e e e e 292
[SENSe:]PULSe:EMODEl:FMPTIMEICOUNL?.....ccieeiiieeeee et e e e e eeecnce e e e e eeiee e e e e eeana e aeeens 292
[SENSe:]PULSe:EMODEI:FTPLEVEI:COUNI?.....cceeeeeiieeeiiiieiieeaeaeee e e e e e e eeeeeeeeeeeeeeeeeneennnnns 292
[SENSe:]PULSe:EMODEl:FTPTIME:COUNL?Z.....ciiiiiiiiei ettt ettt e e ee e 292
[SENSe:]IPULSe:EMODEel:RBPTIME:COUNL?. ..cuiiiii it 292
[SENSe:]IPULSe:EMODEel:RHPLEVEL:COUNL?. ...ttt e e 292
[SENSe:]IPULSe:EMODEel:RHPTIME:COUNL?. .. e e 292
[SENSe:]IPULSe:EMODEl:RLPLEVEL:COUNL?. ...t e e e e 292
[SENSe:]PULSe:EMODEl:RLPTIMEICOUNL?. ... e e e e e 292
[SENSe:]PULSe:EMODEI:RMPLEVEI:COUNL?.....uuieeeeeeaaeieie e e e eeeeeeeeeeeeeeeeeeeeeeeeeennnnnaenens 292
[SENSe:]PULSe:EMODEl:RMPTIME:COUNL?....ccuiii et e e e e 292
[SENSe:]PULSe:EMODEl:RTPLEVEI:COUNL?.....ieiiiiiiiie ettt ee ettt e e et e eeeea e 292
[SENSe:]IPULSe:EMODEel:RTPTIME:COUNL . ...t eas 292
[SENSe:]PULSe:FREQuUeNCY:CRATE:COUNL?. ...ttt 292
[SENSe:]PULSe:FREQuency:DEViation:COUNL?.......ccuuueiiieeeeieiie et e e e e e e 292
[SENSe:]PULSe:FREQUeNCY:PERROMCOUNL?.....uuieieeeeaaaeieee e e e e eeeeeeeeeseeeeeeeeeeeeeennnnnnnnnes 292
[SENSe:]PULSe:FREQUENCY:POINECOUNI?.......ceeeeeeeereriteriiiseeeeeeseseeeeeaeeeaeseseeseeeeeseens 292
[SENSe:]PULSe:FREQuency:PPFRequency:COUNL?.........ceeiieiiiiiiiee et e e e 292
[SENSe:]PULSe:FREQuUency:RERROICOUNL?Z.....cuii et 292
[SENSe:]IPULSe:PHASE:DEVIiation:COUNL?......coii et 292
[SENSe:]IPULSe:PHASE:PERROMICOUNL?. ....ceii et e e e 292
[SENSe:]PULSE:PHASEPOINECOUNL?....ceiieie i e eeeeiiie i e e eeeiee e e e e ee e e e e e e enae e e e e s eeana e e e e e 292
[SENSe:]PULSe:PHASE:PPPHASE:COUNL?....cccieieieieeeeeeeeeeeeeeeeeeee e e e e e e e e eae e 292
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[SENSe:]PULSe:PHASE:RERROICOUNL?. ..ttt e eaas 292
[SENSe:]PULSe:POWer:ADROOP:DB:COUNL?. ...ttt et 292
[SENSe:]PULSe:POWer:ADROOP[:PERCENt:COUNI?. .......eeeveeeeeeeeeeeeeeeeeseeseseeeeseeseeeseeean, 292
[SENSe:]PULSEe:POWErAMPLIIECOUNL?....ceviiiiiiiieeeaaeee e e e e e e e e e e e eeeeeeeeeeeeaeeeeennnne e ees 292
[SENSe:]PULSe:POWer: AMPLIQ:COUNL?....uuiiiiieeiiieie e eeiiee e e eeeeie s s e eeiann s s s e eeeran e e e aees 293
[SENSe:]PULSe:POWer:AMPLItUAE:COUNL?......ciiiiiieiie ettt e eaa e 293
[SENSe:]PULSE:POWEAVG:COUNL .. .ceiii et e e e e e e e e e e e 293
[SENSe:]IPULSe:POWeErBASE:COUNL?... oo ee e 293
[SENSe:]PULSe:POWEr:MAX:COUNL?. ...ttt ettt e e e e e e eas 293
[SENSe:]PULSEe:POWErMIN:COUNI?....coeiieeeeieieeeiieieteeeeas e e e e e e e e e e e e eeaeeaeeeeeeeeeeeeneenennnnas 293
[SENSE:]PULSE:POWENON:COUNL?....cccieiieieeeeeeeeieeeeeeeeeeeererebebiaesseeseseeeeeeeaeseseseseeeeees 293
[SENSe:]PULSe:POWer:OVERShOOt:DB:COUNL?......uuieeiiiiiiceieeeeetie e ee e eeeeeve e 293
[SENSe:]PULSe:POWer:OVERShoOt[:PERCENt:COUNL?......cceeiiiiriieeeeeeeeicee et 293
[SENSe:]PULSE:POWErPAVG:COUNL . ..ttt e e e e e e e 293
[SENSe:]IPULSE:POWErPMIN:COUNL?....cuiiie et e e e e e e e 293
[SENSe:]PULSe:POWEr:POINECOUNL?....iiieeeie ettt e e e e e e e e e eaes 293
[SENSe:]PULSE:POWENPON:COUNL?....ceviiieietieaaaeaeae e e e e e e eeeaeaeeeeeeeeeeeaeaeeeeennnnnnnnananaeens 293
[SENSe:]PULSe:POWer:PPRatio:COUNL?.......iiiieiiiiieiee et e e e et e e e e et e e e e e eeanaaeee e 293
[SENSe:]PULSe:POWer:RIPPIE:DB:COUNL?.....ciiiiiiiiiieeeeeeeettce e e e et e e e e e eeetee e e e e eeraaa e 293
[SENSe:]PULSe:POWer:RIPPIe[:PERCENt:COUNL?.......ccvvvieeeeeieiiiiieeeeeeeetceeeeeeeeeee e ee e 293
[SENSe:]PULSE:POWErTOPR:COUNL?...ceiiiiieee et e e e e e s e e e e e e e 293
[SENSe:]PULSe:STABIlity: AMPLitude:COUNL?. ....ceuiee ettt 293
[SENSe:]PULSe:STABIlity:BURSECOUNL?.....ceiee ettt ee e e e e 293
[SENSe:]PULSe:STABIlity:PHASE:COUNL?....ceviiiiieieieteeaeaeae e e e e e e e e eeeeeeeseseeeeeeeeeeeennennnnnnns 293
[SENSe:]PULSe:STABIlity:PIBUrSt:COUNL?.....cceiiiiieieeeeeeiee ettt eeveee e e e e eete e e e e eeeees 293
[SENSe:]PULSe:STABIlity:TOTal:COUNI?...cvuueeeieieiieeeeeeeetee e e eeeeetee e e s et ae e e e s eeaa e eeeeens 293
[SENSe:]PULSe:TIMING:DCYCIE:COUNL?. ...ttt e e e e e e e eeas 293
[SENSe:]PULSe:TIMING:DRATIO:COUNL?. ...ttt ettt e e e e e e 293
[SENSe:]PULSe:TIMING:FALL:COUNIL?... ..ttt et e e e e e 293
[SENSe:]PULSE:TIMING:OFF:COUNL?....ciieieeeeeeeee ettt a e e e e e e e e e e e e e e e eeeeeeeeeenees 293
[SENSe:]PULSE:TIMING:PRF:COUNL?....cciiiiiieeeeeeieieeeeeeeeeersreteeeeaeseseeeeeaeaeaeeeeseeeeeeeeenns 293
[SENSe:]PULSE:TIMING:PRICOUNL?...ccttiieieeeiietiieee ettt ee e e et e e e e e e eete e e e e eeesneeeeeeeennas 293
[SENSe:]PULSe:TIMING:PWIDth:COUNL?. ....eeeee ettt eaas 293
[SENSe:]PULSe:TIMING:RISE:COUNL?.... ...ttt et e e 293
[SENSe:]PULSe:TIMING:SETTING:COUNL?Z. ..ttt e e 293
[SENSe:JPULSE: TIMING: TSTAMP:COUNE?. ...eeeeeeeeseeeeseeseseeseeees e eeee s s eneesesee e eeeens 293
[SENSe:]PULSe:TSIDelobe:AMPOWEr:COUNL?.......ccceeiieeeieeeieeieiiieese e e e e e e e e e e e e eeeeeeeeeees 293
[SENSe:]PULSe:TSIDelobe:CRATIO:COUNL?. ....ciiieieeeeeeeeeeeeeeeeeeeeeeeeeete e e e e 293
[SENSe:]PULSe:TSIDelobe:IMPOWEr:COUNL?.......ccuviiieeeiieiieee e eeeeetce e eeeeeeree e e e eena e eeeens 293
[SENSe:]PULSe:TSIDelobe:ISLeVEI:COUNL?......ccceeeeeiee et ee ettt e et e e eebae e 293
[SENSe:]PULSe:TSIDelobe:MFRequency:COUNL?.......ccuvucieieeeeiiien e e eeeie e e e eeeeve e e e eeennas 293
[SENSe:]PULSe:TSIDelobe:MPHase:COUNL?......ccii e eeeeeee e et e e e 293
[SENSe:]PULSe:TSIDelobe:MWIDth:COUNI?......ceeieeieei et 293
[SENSe:]PULSe:TSIDelobe:PCORrelation:COUNL?........cceeeieeiieceeeeeeeeieiiere e 293
[SENSe:]PULSe:TSIDelobe:PSLEVEI:COUNL?......cie et eeeeeeiecee et e ee e 293
[SENSe:]PULSe:TSIDelobe:SDELaY:COUNL?......ccuvueieieeeeeiiieeeeeeeeteee e e e e eeree e e e e eeeanneeaeeeees 293
[SENSe:]PULSe:<ParameterGroup>:<Parameter>:COUNLI?...........ccceeeieeeiiiriieeeeeeenrieeeeees 293
[SENSE:IPULSE:ID 2. .. e e e e et e e e e e e e et et e e e e eaean e e e enrenns 294
[SENSEIPULSEINUMBEI?.... ettt ettt ettt e et et e e e e ee e e e ea e ee e e e 294
TRACEIQ:TPISAMPIE?...c e ettt r e e e e e e e e e e e e e e e e e e e e ee et eeeeeeaeeenennnnn e aaaaeaeeeeaeaaaens 294
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[SENSe:]PULSe:COUNt? <QueryRange>

Queries the number of detected pulses in the current capture buffer or the entire mea-
surement.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Example: PULS:COUN?
Usage: Query only

Manual operation: See "Pulse Resulis" on page 40

[SENSe:]PULSe:EMODel:FBPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FHPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FHPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FLPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FLPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FMPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FMPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FTPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:FTPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RBPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RHPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RHPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RLPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RLPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RMPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RMPTime:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RTPLevel:COUNt? <QueryRange>
[SENSe:]PULSe:EMODel:RTPTime:COUNt? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:COUNt? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:COUNt? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:COUNt? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:COUNt? <QueryRange>
[SENSe:]PULSe:FREQuency:PPFRequency:COUNt? <QueryRange>
[SENSe:]PULSe:FREQuency:RERRor:COUNt? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:COUNt? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:COUNt? <QueryRange>
[SENSe:]PULSe:PHASe:POINt:COUNt? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:COUNt? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop:DB:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:AMPL:I:COUNt? <QueryRange>
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[SENSe:]PULSe:POWer:AMPL:Q:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:AVG:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:BASE:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:MAX:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:MIN:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:ON:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:PAVG:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:PMIN:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:POINt:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:PON:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:COUNt? <QueryRange>
[SENSe:]PULSe:POWer:TOP:COUNt? <QueryRange>
[SENSe:]PULSe:STABIlity:AMPLitude:COUNt? <QueryRange>
[SENSe:]PULSe:STABIlity:BURSt:COUNt? <QueryRange>
[SENSe:]PULSe:STABIlity:PHASe:COUNt? <QueryRange>
[SENSe:]PULSe:STABIlity:PIBurst:COUNt? <QueryRange>
[SENSe:]PULSe:STABIlity:TOTal:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:DCYCle:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:DRATio:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:OFF:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:PRF:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:PWIDth:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:SETTIling:COUNt? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:AMPower:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:CRATio:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:IMPower:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:ISLevel:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:MFRequency:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:MPHase:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:MWIDth:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:PCORrelation:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:PSLevel:COUNt? <QueryRange>
[SENSe:]PULSe:TSIDelobe:SDELay:COUNt? <QueryRange>
[SENSe:]PULSe:<ParameterGroup>:<Parameter>:COUNt? <QueryRange>

Returns the number of pulses considered for statistical evaluation of the specified
result.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer
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ALL
All detected pulses in the entire measurement.

Return values:
<Result> integer
Number of pulses
Example: PULS: POW:ADR:DB: COUN? CURR

Returns the number of pulses used to determine the statistical
values for amplitude droop in dB in the current capture buffer.

Usage: Query only

Manual operation: See "Pulse Statistics" on page 42

[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

TRACe:IQ:TPISample?

Queries the time offset from the sample start to the trigger event (trigger point in sam-
ple = TPIS). Since the R&S FSV/A usually samples with a much higher sample rate
than the specific application actually requires, the trigger point determined internally is
much more precise than the one determined from the (downsampled) data in the appli-
cation. Thus, the TPIS indicates the offset from the sample start to the actual trigger
event.
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9.17.4.1

Retrieving results

A I
1
1
1
1
1
1
1
TPIS :
1
} >
1
Sample Trigger
start event

This value can only be determined in triggered measurements using external or
IFPower triggers, otherwise the value is 0.

Return values:
<TPIS> numeric value

Default unit: s

Example: TRAC:IQ:TPIS?
Result for a sample rate of 1 MHz: between 0 and 1/1 MHz, i.e.
between 0 and 1 ps (the duration of 1 sample).

Usage: Query only

Retrieving parameter results

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 21.

To determine how many pulses were considered for statistical evaluation, see
[SENSe: ] PULSe:<ParameterGroup>:<Parameter>:COUNt? on page 293.

e Retrieving power / amplitude parameters...........coovrreriiiiiiiiciccccrr e 295
e Retrieving timing parameters..........oooiiiiiiiiicccccccre e —————— 313
e Retrieving frequenCy parameters. ... ... .. i 322
o Retrieving phase parameters........ooo i 327
e Retrieving envelope model parameters. ..o 331

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 21.
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[SENSe:]IPULSE:POWErADROOP:DB?. ..ttt e e e e e e e e e e e e eas 298
[SENSe:]PULSe:POWer:ADROOP:DB:AVERAGE?.....cciiieiieinininiaaaaaaaaaaeeeeeeaaaaaaeaeeeeeeeeaenenens 298
[SENSe:]PULSe:POWer:ADROOP:DB:MAXIMUM?.....iiiiiiiiieiieeie e eee e e e e eee e eeas 298
[SENSe:]PULSe:POWer:ADROOP:DB:MINIMUM?....cieieeeieeeeeeeeeeeeeeeeeeeeeee e e e e e 298
[SENSe:]PULSe:POWer:ADR0OOP:DB:SDEVIatioN?......cccvvvuiieieeiiiiiceieeeeeetieeeeeeeeeveeeeeeeeenes 298
[SENSe:]PULSe:POWer:ADROOP[:PERCEN]Z...uueiieeiiiiiieeeeeeeiiieeee ettt e e e et e e e e eenb e 298
[SENSe:]PULSe:POWer:ADRoOP[:PERCEN]:AVERAGE?....cceeeeeeeeeeeeeeeeeeeeeeeeeeeeeveeevee 299
[SENSe:]PULSe:POWer:ADRoop[:PERCENt:MAXIMUM?....uuuieieeeeierieeeeeeeeineeeeeeeeneneeeeeeens 299
[SENSe:]PULSe:POWer:ADRoop[:PERCENt]:MINIMUM?....coeiiiiiiiiiaaaaaaaae e e e e e e e e e eeeaeeeeeeees 299
[SENSe:]PULSe:POWer:ADRoop[:PERCENt]:SDEVIation?........uuuueaaaaeaeeeeeeeeeeeeeeeeeeeeeeeeeeens 299
[SENSE:]PULSE:POWENAMPLITUAE?....cccieieeeeeeeeeeeeeeeeeeeveterriribeeseeeseeeeeeeeeaaaeeeeeeeeeeeeensns 299
[SENSe:]PULSe:POWer:AMPLItUAE:AVERAGE?......cieieeiiiieeeeeeeeiee ettt e e eeeeevaaans 299
[SENSe:]PULSe:POWer:AMPLItUdE:MAXIMUM?...uuuieeeiiiiieeeeeeeeeeeeeeeeeereeeeeeeeeeaaeeeeeeeenaas 299
[SENSe:]IPULSe:POWer:AMPLitude:MINIMUM?.. .ot e e e e 300
[SENSe:]PULSe:POWer:AMPLIitude:SDEVIation?.......ccuiiiieie e eeeeeeee e e e 300
[SENSe:]PULSE:POWEr AMPLITUAE:I?. ...ttt 300
[SENSe:]PULSe:POWer:AMPLItUAE:1:AVERAGE?.....cevivvieeieieiniaaaaaaeeeeeeeeeaaaaeeeeeeeeeeeeneneenes 300
[SENSe:]PULSe:POWer:AMPLIitude: EMAXIMUM?......ccuuieieeiieiieee et eeeaaees 300
[SENSe:]PULSe:POWer:AMPLIitude: MINIMUM?.......ccovuiieiieieiiiie e e 300
[SENSe:]PULSe:POWer:AMPLIitude::SDEVIatioN?........ccuveeieeeeiiiiieieeeeeeiieeeeeeeeeveeeeeeeeennn 300
[SENSe:]PULSe:POWEr: AMPLItUAEIQ .. en ittt e et e e e e e e 301
[SENSe:]PULSe:POWer:AMPLitude:Q:AVERAGE?.....ccuiieieeiei ettt e 301
[SENSe:]PULSe:POWer:AMPLIitude:Q:MAXIMUM?....cceeieei et e e e e e e e e e 301
[SENSe:]PULSe:POWer:AMPLitude:Q:MINIMUM?.....ciiiieeeeee e e 301
[SENSe:]PULSe:POWer:AMPLIitude:Q:SDEVIation?........cuueeeeeeiiiiieieeceeeiieeeeeeeeeie e e e eeeenen 301
[SENSE:JPULSE:POWEIAVG?.....cceetiieeeeeeetiieieeeeeettaeeeeeseataaeeeseesstnaeaesersannaeeeesessannsaneeees 301
[SENSe:]PULSE:POWENAVG:AVERAGE?.....ccieeeeeeeeeeeeeeeeeetettettsesese e e e e e e aaaaaaaaaeeeeeeeeens 302
[SENSe:]IPULSe:POWEr:AVG:MAXIMUM? ... e et et e e e e e e e e e e e e eaeens 302
[SENSe:]PULSe:POWeEr:AVG:MINIMUM? ...ttt e e e e e e e e e e eeas 302
[SENSe:]PULSEe:POWErAVG:SDEVIAtON?....eveiieieaaaaaeae e e e e eeeeeeeeeeeeeeeeeeeeeeeaeneneeeeae s 302
[SENSE:JPULSEIPOWERBASE?.......cceieeeeeeeeeeetetettititssseaeieseeeeeeeaeaaaaeseseeeeeeessssrsssesannnnnan 302
[SENSe:]PULSE:POWErBASE:AVERAQJE?....cutuiiieeieeiiiieeeeeeetce e e e e eeetaee s e e e eeebaeeeeseenna s 302
[SENSe:]PULSE:POWErBASE:MAXIMUM?...ccvtiieeeeeieeiieeeeeeetteeeeeeeeetae e eeeeeeanneeeeseeesnnnnns 302
[SENSe:]IPULSe:POWer:BASE:MINIMUM?.. oot e e e e e e 302
[SENSe:]IPULSe:POWer:BASE:SDEVIatioN?....c.oiuiiieeiieeeeee ettt e e e 302
[SENSE:IPULSEIPOWEIIMAX ...ttt ettt ettt et e et e e e e s e e e e e s e e e ee e e e e 303
[SENSe:]PULSE:POWErMAX:AVERAGE?.....ceeeeeeeeieieieitnnaaaaaaaaeeeeeeeeaaaaeseeeeeeseeeeeansnsnnnnnnnn 303
[SENSe:]PULSE:POWErMAX:MAXIMUM?.....cceeieieeeeeeeeeeeresreratiieaeaeseseseeeaeaeaesesseseeeeesesnses 303
[SENSe:]PULSE:POWEr:MAX:MINIMUM?....ccceiiiieeee et eeeeeetee e e e e et eeeeeeetane e e e e eeeban s 303
[SENSe:]PULSE:POWEr:MAX:SDEVIAtoN?....ccvvueeieeieeiieieeeeeetiieeeeeeeeeteeeeeeeevnteeeeeeeebannns 303
[SENSE:IPULSE:IPOWEMIN?. ...t e e e e e e e e e e e eaeeanen 304
[SENSe:]PULSE:POWErMIN:AVERAGE?. .. ettt ettt e e e e e e 304
[SENSe:]PULSe:POWEr:MIN:MAXIMUM?. ...ttt ettt e e e e e e e e e e eans 304
[SENSe:]PULSe:POWErMIN:MINIMUM?...euiiiiiereeeaaaaeieeeeeeeeeeeaaeeeseeeeeeeeneeeennnennnnnnnnaannees 304
[SENSe:]PULSE:POWEr:MIN:SDEVIAtiON?....ccieieiiiieieeeieeiiieeeeeeetce e et e e e e e enaee e e e e eennaas 304
[SENSE:JPULSE:POWEION?. ... eiiitieieeeeeetiieeeeeeette s e e e s eetataeeeessestaasaeseesnsaaesaesensanasaneeees 304
[SENSe:]PULSE:POWEON:AVERAGE?. .. uuuuuciieieieieeieeeeeeeeieeeeeeeeeeeaesenrernnnnaaneeeeasaeaaaeas 305
[SENSe:]IPULSE:POWEr:ON:MAXIMUM?. .. r e e et e e e e e e e e e e e e e eaeens 305
[SENSe:]PULSe:POWEr:ON:MINIMUM?. ...ttt e e e e e e e ea e 305
[SENSe:]PULSe:POWEr:ON:SDEVIAtiON?...cceeeieeeieeeeieieieieeeeeae s e e e e e e e e e eeeeaeeeeeeeeeeeeneanenens 305
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[SENSe:]IPULSe:POWeEr:OVERSNOOLDB?....c..ieiiiiiii ettt e e s e e e e e e 305
[SENSe:]PULSe:POWer:OVERSh0Ot:DB:AVERAGE?.....cceiieeeeeeeeeeeeeeeeieeiereae e 305
[SENSe:]PULSe:POWer:OVERshoot:DB:MAXIMUM?......cuiiiiieiiieeeeee et e e 305
[SENSe:]PULSe:POWer:OVERShoOt:DB:MINIMUM?....evivieiiieiaaaaeaeieeeeeeeeeeeeeeeeeeeeeeeennenees 306
[SENSe:]PULSe:POWer:OVERShoot:DB:SDEVIation?........ccvuuieieeeiiiiiiieeeeeriieeeeeeeernee e 306
[SENSe:]PULSe:POWer:OVERShOO[:PERCEN]?.....iiiiiiiiiieieeeeeeieieeeeeeviee e e eeete e e eeeeen 306
[SENSe:]PULSe:POWer:OVERShoOt[:PERCEN:AVERAQGE?.....uuuueeieieeeeeeeeeeeeeeeeeeeeeeeeeeenens 306
[SENSe:]JPULSe:POWer:OVERshoot[:PERCent]:MAXIMUM?.......coeiii e e 306
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MINIimum?........cciiiiiiiiiiiieeieeeeeeeeeee 306
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:SDEViation?..........cceeeeeemeeeieriiiniecaaaennnn 306
[SENSE:JPULSEIPOWEPAVG?....ciiiieieeeeeeeeeeeeeeeeeeeeeeetabab e aeseseeeeeaeaaaaesesereseeessssrenes 307
[SENSe:]PULSE:POWEr:PAVG:AVERAQGE?.....ccvvueieeeieeiieeeeeeetteee e e e e eetee e e e e e eate e e e e eeeananns 307
[SENSe:]PULSE:POWEr:PAVG:IMAXIMUM?....ccceviiieeeeeietieeeeeeeeetee e e e e eeebe e e e e eeesnnaeeeeeseeranns 307
[SENSe:]IPULSe:POWer:PAVG:MINIMUM?....iii ettt e et e e e e e eaas 307
[SENSe:]IPULSe:POWer:PAVG:SDEVIAtioN?. ... cc et e e 307
[SENSE:IPULSE:POWEIPMINT. ...ttt ettt e e e e e e e s e e e e e e e e eaa e eeas 307
[SENSe:]PULSE:POWENPMIN:AVEREAGE?....ccetieeereuenrunnnaaaaaieeeeeeeaaaaaaaaererseeeeeeeeennennnnnnnnns 308
[SENSe:]PULSE:POWEr:PMIN:MAXIMUM?...uuuiiieiiiiiiieeeeeietieieeeeeetaneseeseestnnaeseeseessanaeaaeens 308
[SENSe:]PULSE:POWEr:PMIN:MINIMUM?...cvuuiieeeieitiieeeeeeetitieeeeeseetieseeeeeesnneseeseesnanaeaaeens 308
[SENSe:]PULSE:POWEr:PMIN:SDEVIGtON?..ccutueiieeeietiieeeeeeeetieeeee et e e e et e e e e eeva s 308
[SENSE:IPULSE:POWEPOINL?. ...t et et e e e e e e eans 308
[SENSe:]PULSe:POWer:POINEAVERAGE?. ...c.u ettt e 309
[SENSe:]PULSe:POWer:POINEMAXIMUM?. . ceiieie ettt e e e e e e e e e e eaa e ees 309
[SENSe:]PULSe:POWeEr:POINEMINIMUM?...ceeiiieiiieieiiiieeaaaaaaeeeeeeeeeeeeeeeeeeeeeeeeeeneensnnnnnnnnns 309
[SENSe:]PULSe:POWer:POINt:SDEVIAtiON?.....ciieiieiieieeeeeetiee ettt e e e eer e 309
[SENSE:JPULSE:POWEIPON?...cotuieieeietiieeieeeeeetee e e e et et e e e e e eeaabaaeeeseesaneeeesentannaeeeerenes 309
[SENSe:]PULSe:POWErPON:AVERAGE?......cceieeeeieietiiiiiiiiseeieseeeeeaaaeeaseseseseeeesssssnnnnnnnnns 309
[SENSe:]PULSe:POWeEr:PON:MAXIMUM?. . .cui e e e e et e e e e e e e e aeeaas 309
[SENSe:]PULSe:POWer:PON:MINIMUM?. ... ettt e e e e e 309
[SENSe:]PULSe:POWErPON:SDEVIAtioN?. .. cceieieeeeeeeeeeeeeeeeeeeeeeeeeeeeesese e e e e e e e eaeeas 309
[SENSE:]PULSE:POWENPPRALO?.......ceeeeeeeeeeeeeeeeeeeeteratiieeeeeeseseseeeeaaaseseseseeeeesssesssrasanes 310
[SENSe:]PULSEe:POWer:PPRatiO:AVERAGE?....uuuieieeiietieieeeeeetiie e e e e eeetee e e e eeeeaneeeeesenrana s 310
[SENSe:]PULSe:POWer:PPRatio:MAXIMUM?....cvueiiieiiieiiiieeeeeeetieeeeeeeeetaeeeeeeeeebaaeeeeeesnnanns 310
[SENSe:]IPULSe:POWer:PPRatio:MINIMUM?... ..t e e e 310
[SENSe:]IPULSe:POWer:PPRatio:SDEVIatioN?.....c.ccuiiiiiieeic ettt eee e e e 310
[SENSe:]PULSE:POWEIRIPPIEIDB?.... ettt ettt et e e e e e e e e eas 311
[SENSe:]PULSe:POWEr:RIPPIE:DB:AVERAGE?. .. . caieieeeeeieeeeeeeeeeeeeeeeeeeeeeeeveeenesenean s 311
[SENSe:]PULSe:POWer:RIPPIE:DB:IMAXIMUM?...uuuuerieeeeieieeeeeeeeeeeeeeeereeeeeeeeeserssssrannnnnnnn 311
[SENSe:]PULSe:POWer:RIPPIE:DB:MINIMUM?.....covuieieeiiiiiieieeeeeetieeeeeeeeeteeeeeeeernneeeeeeeens 311
[SENSe:]PULSe:POWer:RIPPIe:DB:SDEVIAtioN?......cuuceieeieieiiieeeeeeeeeieieeeeeeriiaeseeeeeevnneeees 311
[SENSE:]PULSE:POWET:RIPPIE[:PERCEN?. .. e.eeeevreereeereseeseesseseeeeseseeseessessessesseeseessesseees 311
[SENSe:]PULSe:POWer:RIPPIe[:PERCEeNt:AVERAQGE?.....ceuieiieieeieee et 312
[SENSe:]PULSe:POWer:RIPPIe[:PERCeNt:MAXIMUM?.....ccuiiiiiiieieiiie e eeee e ee e 312
[SENSe:]PULSe:POWer:RIPPIe[:PERCeNt]:MINIMUM?.......cceeieeeieeeeceeeeieinieieean e 312
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:SDEVIation?......ccccevvvveieeeiieiiieeeeeeeeeice e e eeeennnn 312
[SENSE:JPULSE:POWEITOP?. .. ccettiiieeeeeettteieeeeettiaeeeeeseataaeeeseesatnaeeesersannaeeeeresnannsansenes 312
[SENSe:]PULSE:POWErTOP:AVERAJE?.....ccieieeeeeeeeeeeeeeeetetteietsesese s e s e e e aaaaaaaeeeeeseeeeens 312
[SENSe:]IPULSe:POWeEr:TOP:MAXIMUM?....ii e et e e e et et e e e e e e e e e e eaeens 312
[SENSe:]PULSe:POWEr:TOP:MINIMUM? ...ttt ettt e e e e e e e e e eea 312
[SENSe:]PULSEe:POWErTOP:SDEVIAtON?....euetueeeaaaaaaae e e e e eeeeeeeeeeeeeeeeeeeeeeeaeeeneneene s 312
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[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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Droop" on page 23

[SENSe:]PULSe:POWer:ADRoop:DB:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop:DB:MAXimum? <QueryRange>
[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.

Return values:
<Result> <char_data>

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.
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Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Droop" on page 23

[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.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:AMPLitude? <QueryRange>
Returns the pulse amplitude 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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse Amplitude" on page 22

[SENSe:]PULSe:POWer:AMPLitude:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:MAXimum? <QueryRange>
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[SENSe:]PULSe:POWer:AMPLitude:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:SDEViation? <QueryRange>

Returns the statistical value for the pulse 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.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:AMPLitude:I? <QueryRange>
Returns the in-phase amplitude 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 "In-Phase Amplitude/Quadrature Amplitude" on page 22
See "Pulse | and Q" on page 37

[SENSe:]PULSe:POWer:AMPLitude:l:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:l:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:I:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:l:SDEViation? <QueryRange>

Returns the statistical value for the in-phase 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
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[SENSe:]PULSe:POWer:AMPLitude:Q? <QueryRange>
Returns the quadrature amplitude 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 "In-Phase Amplitude/Quadrature Amplitude" on page 22
See "Pulse | and Q" on page 37

[SENSe:]PULSe:POWer:AMPLitude:Q:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:Q:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:Q:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:Q:SDEViation? <QueryRange>

Returns the statistical value for the quadrature 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.

Return values:
<Result> <char_data>

Usage: Query only
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Manual operation: See "Average Tx Power" on page 22

[SENSe:]PULSe:POWer:AVG:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:AVG:MAXimum? <QueryRange>
[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.

Return values:
<Result> <char_data>

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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Base Power" on page 21

[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
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CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:MAX? <QueryRange>

Returns the maximum 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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Peak Power" on page 23

[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.

Return values:
<Result> <char_data>

Usage: Query only
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[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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Minimum Power" on page 22

[SENSe:]PULSe:POWer:MIN:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:MIN:MAXimum? <QueryRange>
[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.

Return values:
<Result> <char_data>

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
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ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Average ON Power" on page 22

[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.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:OVERshoot:DB? <QueryRange>
Returns the overshoot 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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Overshoot" on page 24

[SENSe:]PULSe:POWer:OVERshoot:DB:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:MAXimum? <QueryRange>
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[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.

Return values:
<Result> <char_data>

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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Overshoot" on page 24

[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MAXimum? <QueryRange>
[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.

Return values:
<Result> <char_data>
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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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Peak-to-Average Tx Power Ratio" on page 23

[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.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:POWer:PMIN? <QueryRange>
Returns the Peak-to-Min Power Ratio for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse
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CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Peak-to-Min Power Ratio" on page 23

[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.

Return values:
<Result> <char_data>

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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Power (at Point)" on page 24
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[SENSe:]PULSe:POWer:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:POINt:MAXimum? <QueryRange>
[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.

Return values:
<Result> <char_data>

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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Peak-to-Avg ON Power Ratio" on page 23

[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
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ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse-to-Pulse Power Ratio" on page 24

[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.

Return values:
<Result> <char_data>

Usage: Query only
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[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 24

[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.

Return values:
<Result> <char_data>

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.

Return values:
<Result> <char_data>
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Usage: Query only

Manual operation: See "Ripple" on page 24

[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.

Return values:
<Result> <char_data>

Usage: Query only

[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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Top Power" on page 21

[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
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CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

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 18.

[SENSEe:IPULSE:TIMING:DCY CIE ...ttt ettt e e e e e e 314
[SENSE:JPULSE: TIMING:DCYCIEIAVERAGE?. .....eeeeeeeeseeeeseeeeseeeeseseereseereseeseseenesseneseenenean 314
[SENSe:]PULSe:TIMINg:DCY CIe:MAXIMUM?....cieeeeeeeieeeiieinranaaaaaeseseeseeeeaaaeeeeeeeeeeeeneensnnes 314
[SENSe:]PULSe:TIMING:DCYCIEIMINIMUM?.ceetuieeeeieiiiieeeeeeeeteeeeeeeeernaeeeesersaaseeeeeesnnaaaes 314
[SENSe:]PULSe:TIMIng:DCYCIe:SDEVIAtioN?......ccceeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e 314
[SENSE:]PULSE:TIMING:DRATIO?...cccieteeeeeeeeeeettntntunnnaaaaseeeeseeaaaaaaasesesereeeeessssnsnrnsnnnnnnnnns 315
[SENSe:]PULSe:TIMING:DRATIO:AVERAGE?....ceeee ettt ettt e e 315
[SENSe:]PULSe:TIMINg:DRATIO:MAXIMUM?. ..ttt ettt et e e e 315
[SENSe:]PULSe:TIMINg:DRATIO:MINIMUM?....iieieieee e e e e eeeee e e e e e e e e e e 315
[SENSe:]PULSe:TIMINg:DRATIO:SDEVIAtON?...uuucieeieieieeeeeeeeeieeeeeeeeeeeeerrerararean e sen s 315
[SENSE:JPULSE:TIMINGIFALL?. .. .cceiiiiie e ettt eee et e e ettt e e e e e et e e e e s eeraaeeeaeseeranaaaaees 315
[SENSe:]PULSE:TIMING:FALLIAVERAQJE?. ... ciieieieeeeeeeeeeeee ettt e e e e e e e e e e e e 316
[SENSe:]PULSe:TIMING:FALL:MAXIMUM?. . ettt ettt e e e e e e e e 316
[SENSe:]PULSe:TIMING:FALL:MINIMUM?....niieiee ettt e e e e e e 316
[SENSe:]PULSe:TIMING:FALL:SDEVIAtiON?...c.uiiiieieei ettt 316
[SENSE:IPULSE:TIMING:OFF 2. .. etueeiaeaeeee e e e e e e e e e e eee et e eeeeeeeeeeeesansasaanaeaeeeesesaaaaaaeeeeeeeenens 316
[SENSe:]PULSE:TIMING:OFF:AVERAQGE? ... i eeiieeiiieeeeeettee i e e e eeetee e e e e e eate e e e e e e eaane e e e e eensanns 317
[SENSe:]PULSE:TIMING:OFF:IMAXIMUM?..0uuiiiieeiiieeeeeeeetieeeeeeeeetie s e e e eeetaeeeeesersraneeeeeeenes 317
[SENSe:]PULSe:TIMING:OFF:MINIMUM?....ccciiiiiiieiiiiiiiiieieaeseseeeeeseeeeeeeeeeesesesssesssennnnnnnnas 317
[SENSe:]PULSe:TIMING:OFF:SDEVIation?.....ccuieeieeeee ettt e e e 317
[SENSE:IPULSE:TIMING:PREZ......ceeeeeeeeeeeeseeeeeeeseeeeeeeeesse s eeesese s st seseeseseesesneseeneneenenes 317
[SENSE:IPULSE: TIMING:PRF:AVERAGE?. ... veeeeeeseeeeseeseeeeseeseseeseseeseseeseseeseseeseseesessesesean. 317
[SENSe:]PULSe:TIMING:PRF:IMAXIMUM?..c..ceiiiiiiirintnnnaaaaaeaeeeeeeeesaaaeeseeesereeeenenennsnsnnnnnnnnnn 317
[SENSe:]PULSE:TIMING:PRE:MINIMUM?...ccvttiiieeeeieiieeieeeeetiieeeeeeeeateeeeeeeernneeeesesnsnnneeaeees 317
[SENSe:]PULSE:TIMING:PRF:SDEVIAtION?.ccuvuuiiieeiiiiiieieeeeeeiieeeeeeeeetee e e e e eevnteeeeeseeraneeaaees 317
[SENSE:IPULSE:TIMING:PRI?. ..ttt e e e e e e e e enas 318
[SENSe:]PULSe:TIMING:PREAVERAGE?. ...ttt e e e e 318
[SENSe:]PULSe:TIMING:PREMAXIMUM?. ..ttt ettt e e e e e e 318
[SENSe:]PULSe:TIMING:PREMINIMUM?...cceiiieeeeeieeeeeeeeeeeeeeeeve e se e e e e e e e e e e eeeeeeeeeeennnnes 318
[SENSe:]PULSEe:TIMING:PRI:SSDEVIAtON?.....cceeeeeeieieeeeeeeeeveerereteeseeeseeeeeeeaeaesasseseeeeeeenns 318
[SENSE:JPULSE:TIMING:PWIDIN?....cceitiie ettt ettt e et e e e e et e e e e e eeba s 319
[SENSe:]PULSe:TIMING:PWIDth:AVERAQGE?.....uuieieieieeeeeeeeeeeeeeeeeeeeeeeeee e e e e e 319
[SENSe:]PULSe:TIMIng:PWIDth:MAXIMUM?.....oeii ettt et e e e e e e e 319
[SENSe:]PULSe:TIMIng:PWIDth:MINIMUM?...ceniiee ettt e e eae 319
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[SENSe:]PULSe:TIMIng:PWIDth:SDEVIAtion?.....ceeiiiieeiee ettt 319
[SENSE:IPULSE:TIMING:RISE?. ...ttt ettt et e e e e e e e e e e e e 319
[SENSe:]PULSE:TIMING:RISE:AVERAQJE?. .. ciieie e e e e e eeeeee ettt e e e e e e e e e e 320
[SENSe:]PULSE:TIMING:RISE:MAXIMUM?....uuiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeetennnnnsessaeaaeeeeeeeeas 320
[SENSe:]PULSE:TIMING:RISE:MINIMUM?...uuuiiiiiiiiiee e eeeeetieeeeee e et s e e e eeeree s e e eeenba s eeeeeeenan 320
[SENSe:]PULSE:TIMING:RISE:SDEVIAtION?.....ciiieerieiieeeeeiieeeeeeeetee i eeeeeeteeeeeeeeeeb e eeeeeenns 320
[SENSe:IPULSE: TIMING:SETTING 2. ettt ettt et et e e e e e e e e een 320
[SENSe:]PULSe:TIMING:SETTING:AVERAQGE?... . .ceiieieeeee ettt et et e e 320
[SENSe:]PULSe:TIMIng:SETTING:MAXIMUM?....eieiiieieeeeeieieiieeeeeae e e e e e e e e e e e e aeeeeeeeeeeeeees 320
[SENSe:]PULSe:TIMINg:SETTING:MINIMUM? ..ottt e e e e 321
[SENSe:]PULSe:TIMINg:SETTING:SDEVIAtON?....cciiieeeeeeeeeeeeeeeeeeeeeeeerertee e 321
[SENSE:IPULSE: TIMING:TSTAMP 2. e eiietiuieeeeeettieieeeeeetiaeeeeeeesteeeesestanaeeeerentaaeaesersnnnnnns 321
[SENSe:]PULSe:TIMING:TSTAMP:AVERAGE?.....ceeeeieieee et eeee et e e e e eevee e e e e eetaeeeeaeeeens 321
[SENSe:]PULSe:TIMINg: TSTamp:MAXIMUM?.....ccoeeeiiieeieieinininieeaaaaeseeeeeseaaaaaesessesseeeeseees 321
[SENSe:]PULSe:TIMINg:TSTamp:MINIMUM 2. cceuueieieeeeiiiee e eeeeeiee e e e e eeeres e e e e e e e e e e eenanae s 321
[SENSe:]PULSe:TIMIng:TSTamp:SDEVIAtioN?.....ccceieiiiie e e e e ee e 321

[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.

Return values:
<Result> <char_data>

Usage: Query only
Manual operation: See "Duty Cycle (%)" on page 20

[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.
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Return values:
<Result> <char_data>

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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Duty Ratio" on page 20

[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.

Return values:
<Result> <char_data>

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
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CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Fall Time" on page 19

[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.

Return values:
<Result> <char_data>

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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Off Time" on page 20
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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.

Return values:
<Result> <char_data>

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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse Repetition Frequency (Hz)" on page 21

[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
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ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

[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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse Repetition Interval" on page 20

[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.

Return values:
<Result> <char_data>

Usage: Query only
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[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.

Return values:
<Result> <char_data>

Usage: Query only
Manual operation: See "Pulse Width (ON Time)" on page 20

[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.

Return values:
<Result> <char_data>

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.
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Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Rise Time" on page 19

[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.

Return values:
<Result> <char_data>

Usage: Query only

[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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Settling Time" on page 19

[SENSe:]PULSe:TIMing:SETTIling:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:SETTling:MAXimum? <QueryRange>
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[SENSe:]PULSe:TIMing:SETTIling:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:SETTling: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.

Return values:
<Result> <char_data>

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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Timestamp" on page 19

[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.

Return values:
<Result> <char_data>
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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 25.

[SENSe:]PULSE:FREQUENCY:CRATE?.cutuuii i ittt et et ettieie s e e eeeaie e s e e e et s e e e eeb s e e e eeeenans 322
[SENSe:]PULSe:FREQUENCY:CRATE:AVERAJE?...uuu it iiiieeiiiie e eeeeeties e e e seeianan s e e s seein e s aeeenns 323
[SENSe:]PULSe:FREQUeNCY:CRATE:MAXIMUM?...cuuueieieeriirieieeeeeeinneseeeseernnaesaeseennanaeaaeees 323
[SENSe:]PULSe:FREQuency:CRATE:MINIMUM? ...ttt et ee e 323
[SENSe:]PULSe:FREQuency:CRATe:SDEVIation?. . ... 323
[SENSe:]PULSe:FREQUENCY:DEVIAHON?. .. .uiiieieieieieeeeeeeeeeeeeeeeeeeeeete e e e e e e 323
[SENSe:]PULSe:FREQuency:DEViation:AVERAGE?.....uuuucieieieiieeeieeeeeeeieeeeeeeeeeevssssranennnnnns 323
[SENSe:]PULSe:FREQuency:DEViation:MAXIMUM?.....ccoiiiiuiieeieeiiiin e reeiineeeeeeesne e e aeees 323
[SENSe:]PULSe:FREQuency:DEViation:MINIMUM?....uuueiiriieiiiieeeeeeeeieeseeseeeinee e e eeeeenanee s 324
[SENSe:]PULSe:FREQuency:DEViation:SDEVIation?........cceuvueiiiiiiiiiie e e eeeeeicen e eeeeeiee e 324
[SENSe:]PULSe:FREQUENCY:PERROI?. .. .ottt ettt et e e e 324
[SENSe:]PULSe:FREQuUeNncy:PERRONAVERAGE?......ccviiiiiieiiiiiiaaaaaaaaeeeeeeeeeaeaaeeeeeeeeeeeeeens 324
[SENSe:]PULSe:FREQuency:PERROEMAXIMUM?.....cciiieieieeeeeeeeeeieieisnene e e e e e e e e aaaaeaeens 324
[SENSe:]PULSe:FREQuency:PERROIIMINIMUM?.......ccuvuieieeiiiiiieieeeeeetiee e e e eeete e e e e e eennaans 324
[SENSe:]PULSe:FREQuency:PERROINSDEVIGON?....cccuvuiiieieeiiiieeeeeeeiie e e eeeinne e e e eeeiaens 324
[SENSe:]PULSE:FREQUENCY:POIN?. .. iiiiiiitiieeeeeeietee e e e ettt e e e e et e e e s e e e e e e e e eernaaeeaees 325
[SENSe:]PULSe:FREQUeNCY:POINEAVERAGE?. ...ttt 325
[SENSe:]PULSe:FREQuUeNcy:POINEMAXIMUM . ..eui ettt e 325
[SENSe:]PULSe:FREQUeNcY:POINEMINIMUM?...eueitieaaaaae e ee e e e e e e e e e e eeeeeeeeeee e 325
[SENSe:]PULSe:FREQUeNCcY:POINE:SDEVIAtON?.....uuueeaaaieeeeeeeeeeeeeeeeeeveeeeeeeeeeeeeeennnnnnnnns 325
[SENSe:]PULSe:FREQUENCY:PPFREGUENCY?.....ccvvtuieeeeeetiieeeeeeeetiieeeeeeeetaeeeseeeannneeaeeenes 325
[SENSe:]PULSe:FREQuency:PPFRequency:AVERAQGE?.......uuuieiiiiiiiiiieieeeeiiee e eeeeeiinenaaens 326
[SENSe:]PULSe:FREQuency:PPFRequency:MAXIMUM?......cuuuieiieieeiinieeeereesieseeeeeennnneaes 326
[SENSe:]PULSe:FREQuency:PPFRequency:MINIMUM?..........ccooviiiiiiiiiiiiiiiieeee e 326
[SENSe:]PULSe:FREQuency:PPFRequency:SDEVIation?.........cceeieveiiiiieiiieieiaeae e 326
[SENSe:]PULSe:FREQUENCY:RERROI?......ccciiiiieeeieeeeeeeeeeeeeet e s e e e e e e e e e e e e e e e e eeeeeeeeeees 326
[SENSe:]PULSe:FREQUeNcY:RERRONMAVERAGE?....cccieieieeeeeieeeeeeeeeeeeeeeevaretann e 326
[SENSe:]PULSe:FREQuency:RERROFMAXIMUM?...uuiiiiiiiiiiieeeeeeeeiine s eeecaies s e s seein e s aeeeens 326
[SENSe:]PULSe:FREQuency:RERROFMINIMUM?..ccuutuieiieieeieiieeeeereeiie s e e eeeeenee s e e s eeennaneeaens 327
[SENSe:]PULSe:FREQuency:RERROMSDEVIAtON?....uuiiiiieiiiieeeerceiieie e e e eetvee e e e eeeaan e 327

[SENSe:]PULSe:FREQuency:CRATe? <QueryRange>
Returns the chirp rate (per us) for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer
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ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Chirp Rate" on page 26

[SENSe:]PULSe:FREQuency:CRATe:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:MAXimum? <QueryRange>
[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.

Return values:
<Result> <char_data>

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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Frequency Deviation" on page 26

[SENSe:]PULSe:FREQuency:DEViation:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:MAXimum? <QueryRange>
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[SENSe:]PULSe:FREQuency:DEViation:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:SDEViation? <QueryRange>

Returns the statistical value for the chirp rate (per ys) 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.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:FREQuency:PERRor? <QueryRange>
Returns the peak frequency 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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Frequency Error (Peak)" on page 25

[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.

Return values:
<Result> <char_data>
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[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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Frequency" on page 25

[SENSe:]PULSe:FREQuency:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:MAXimum? <QueryRange>
[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.

Return values:
<Result> <char_data>

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
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ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse-Pulse Frequency Difference" on page 25

[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.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:FREQuency:RERRor? <QueryRange>
Returns the Frequency 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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Frequency Error (RMS)" on page 25

[SENSe:]PULSe:FREQuency:RERRor:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:RERRor:MAXimum? <QueryRange>
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[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.

Return values:
<Result> <char_data>

Usage: Query only

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 26.

[SENSe:]PULSE:PHASE:DEVIAtiON?.. ..t 328
[SENSe:]PULSe:PHASe:DEViation:AVERAGE?.......cuuiiiiieee et 328
[SENSe:]PULSe:PHASE:DEViation:MAXIMUM?....ccvuriieieeieeiiiieeeeeeenie s e e e eeeanneeeeeeeennnneeeeens 328
[SENSe:]PULSe:PHASe:DEViation:MINIMUM?.......coeeeiiieiiiiiieieieeeaeaeeeeeeeeeeeaaeeeeeseeeeeeeenees 328
[SENSe:]PULSe:PHASEe:DEViation:SDEVIation?.......c.uuieiiiiiiiiieiieeeeeiceeeeeeeetee e e s eeenae e 328
[SENSE:IPULSE:PHASEPERROI?. ... i i iiietttieeeeeeeetee e e e e e e ettee e e e eeeetaaeeaeseesaaeeeeeessnasaaaeens 328
[SENSe:]PULSe:PHASE:PERROINIAVERAQGE?. . ...ttt 329
[SENSe:]IPULSe:PHASE:PERROIMAXIMUM?. ...t ee e e st eae et e e e ee e e aeeaas 329
[SENSe:]IPULSe:PHASE:PERROIMINIMUM?. . .enieii et e e e e e e e a e e 329
[SENSe:]PULSe:PHASE:PERROIISDEVIAtON?. ....uueaeaeae e ee e e ee e e eeeee e s 329
[SENSE:|PULSEIPHASEIPOINL?....ciii i e e eee e ettt s s e s s e e e e e e e e e e e e e eeeeeeeeeeneenensnnnnan 329
[SENSe:]PULSE:PHASE:POINEAVERAQGE?....ccvtuieieeiietieiee e ettt eeeeettee e e e e e et e e e e e ee s 329
[SENSe:]PULSE:PHASE:POINEMAXIMUM?....cciiirieieeieeeiiieeeee et e eeeeeeraee e e e s eestaaeeeeeesnnanns 329
[SENSe:]IPULSe:PHASE:POINGMINIMUM?. ..t e e e e 330
[SENSe:]IPULSe:PHASE:POINt:SDEVIAtioN?....ce et e e e e e 330
[SENSE:IPULSE:PHASEPPPHEASE?. ... ittt ettt e e e e e e eans 330
[SENSe:]PULSe:PHASE:PPPHASEAVERAGE?....uuueuiueueaaaaaaeaeeeeeeeeeaaeaeeeeeeeeeeeeeeeeneennnnnnnnns 330
[SENSe:]PULSe:PHASE:PPPHAaSE:MAXIMUM?....uutiirurieiiieieieieeeeeeeeeeereeeeeeeeeesssssernnnnnnnnnnns 330
[SENSe:]PULSe:PHASE:PPPHase:MINIMUM?.......cccuuiieeeiiiiiieeeeeeettee e e e eeeaneeeeeseennaeeeeeens 330
[SENSe:]PULSe:PHASE:PPPHase:SDEVIAtiON?.......ccuuieieeiiiiiiieeeeeeeecee et eeer e 330
[SENSE:]IPULSE:PHASE:RERROI? ... cuiiii ettt e e e e eaas 331
[SENSe:]PULSe:PHASE:RERROIMAVERAGE?. . ...t ieeeete ettt e e 331
[SENSe:]PULSe:PHASE:RERRONMAXIMUM?....cciiiiiee e e eeeieiee e e e ceeinee s e e s eetn e e s e e e ennnneeaeeens 331
[SENSe:]PULSe:PHASE:RERROIMINIMUM?....ciiieeeeeieeeieiieieieeaeasseae e e e e eeaeaeaeeeeeeeeeeeennennes 331
[SENSe:]PULSe:PHASE:RERROMNSDEVIAtiON?......ccciviiieeieeeeeiici et 331
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[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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Phase Deviation" on page 27

[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.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Return values:
<Result> <char_data>

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.
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Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Phase Error (Peak)" on page 27

[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.

Return values:
<Result> <char_data>

Usage: Query only

[SENSe:]PULSe:PHASe:POINt? <QueryRange>

Returns the phase 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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Phase" on page 26

[SENSe:]PULSe:PHASe:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:POINt:MAXimum? <QueryRange>
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[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.

Return values:
<Result> <char_data>

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.

Return values:
<Result> <char_data>

Usage: Query only

Manual operation: See "Pulse-Pulse Phase Difference" on page 26

[SENSe:]PULSe:PHASe:PPPHase:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:MAXimum? <QueryRange>
[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.
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Return values:
<Result> <char_data>

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.

Return values:
<Result> <char_data>

Usage: Query only
Manual operation: See "Phase Error (RMS)" on page 27

[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.

Return values:
<Result> <char_data>

Usage: Query only
9.17.4.5 Retrieving envelope model parameters

The following commands return the calculated pulse parameters.

For details on the individual parameters see Chapter 3.1.5, "Envelope model (cardinal
data points) parameters"”, on page 27.
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[SENSE:IPULSE:EMODELFBPTIME 2. ittt e e e e e e e e eas 333
[SENSe:]PULSe:EMODel:FBPTIME:AVERAQGE?. . ... it 334
[SENSe:]PULSe:EMODel:FBPTIMe:MAXIMUM?.....iiiiiiiiieeeie e e e e e e e e 334
[SENSe:]PULSe:EMODel:FBPTIME:MINIMUM?...cciiiiiiieiiiiiiiieieiee et e e e e e e e e e e e 334
[SENSe:]PULSe:EMODel:FBPTIME:SDEVIatioN?......cccvvviiieeieeiiceieee et eee e 334
[SENSE:]PULSE:EMODEIFHPLEVEI?. ... .ceeeeeteieeeeeeieeeeeeeeetee e e e e e eebee e e e e eeaate e e e e s eeranaeeeees 334
[SENSe:]PULSe:EMODEl:FHPLEVELAVERAGE?. ......ccceeeeeeeeeeeeeeeeeeene e e e e e e e e e 334
[SENSe:]IPULSe:EMODel:FHPLeVEl:MAXIMUM?....cun e et e e e e e e e e eaas 334
[SENSe:]PULSe:EMODel:FHPLevVel:MINIMUM?.... .ot 334
[SENSe:]PULSe:EMODel:FHPLEVEl:SDEVIGtioN?.......uuveiierereieeeeeeiiaiiinreeeeeeree e e e e s 334
[SENSE:]PULSE:EMODEIFHPTIME?....cciieeeeeeeeeeeeeeeeeeeeveteterr e seeseseseeeeeaeaesesesseeeeeneeenes 335
[SENSe:]PULSe:EMODEl:FHPTIME:AVERAQGE?.....ceeeieeiiieeeeeeeiee e e et e et eeeeeraanes 335
[SENSe:]PULSe:EMODel:FHPTIME:MAXIMUM?...uuuieeeiiiitieeeeeeeteeeeeeeeeteeeeeeeeeneeeeeeeeaaas 335
[SENSe:]IPULSe:EMODel:FHPTIME:MINIMUM?....cuiiie et 335
[SENSe:]IPULSe:EMODel:FHPTIME:SDEVIatioN?....c..ceiiii e eeee e 335
[SENSE:]PULSE:EMODEI:FLPLEVEI?. ...ttt e e eeas 335
[SENSe:]PULSe:EMODEI:FLPLEVELAVERAGE?. ... uuuiiieeiiieeeeeeieiiiiiiiieeie e e e e e e e s e 336
[SENSe:]PULSe:EMODel:FLPLEVEIMAXIMUM?....ciieeeeeeeeeeeeeieievieesessese e e e e e e eaaaaaaeeeeeeees 336
[SENSe:]PULSe:EMODEl:FLPLEVEIMINIMUM?.....coiiiiiiiiieeeeeeeiee et e e e eeernaanes 336
[SENSe:]PULSe:EMODel:FLPLEVEl:SDEVIAtiON?.......ccvveieeeieeiiee et eev e 336
[SENSE:IPULSE:EMODElFLPTIME 2. .t i e e eaeeas 336
[SENSe:]PULSe:EMODEel:FLPTIME:AVERAGE?. ...cn ittt ettt 336
[SENSe:]PULSe:EMODel:FLPTIME:MAXIMUM?...cuuiiiieiieeee et e et e e e e e e 336
[SENSe:]PULSe:EMODel:FLPTIME:MINIMUM?...ciiiiiiiiiiiiiiiieieeeee e e e e e e e 336
[SENSe:]PULSe:EMODel:FLPTIME:SDEVIAtioN?.....ccceeeeeeeeeeeeeeeeeeieeeene s e e e e e e aaaaaaees 336
[SENSE:]PULSE:EMODEIFMPLEVEI?. .....ccceeteieeeeeeiieeeeee ettt e ettt e e e s et e e e e e e eaaae s eeeeens 337
[SENSe:]PULSe:EMODEl:FMPLEVEIAVERAGE?.......cceeeeeeeeeveeieiniiiessee e e e e eeaeaeaaaaeeeeeeeeeens 337
[SENSe:]IPULSe:EMODel:FMPLEVEL:MAXIMUM?.. it e e e e e e e 337
[SENSe:]PULSe:EMODel:FMPLeVEl:MINIMUM?... oot e e 337
[SENSe:]PULSe:EMODEel:FMPLEVEL:SDEVIAtioN?........ccaeaaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenenenneees 337
[SENSE:]PULSE:EMODEI:FMPTIME?....cciieeeeeeeeirrriririiiiaaeieieseeeeeaeeesesereereesesssrsrarssnnnnnnnnns 337
[SENSe:]PULSe:EMODEl:FMPTIMEIAVERAGE?.....cceeeeetieeeeieettieeeeeeeetie e e e e eeeanne s e e e eeeannnns 338
[SENSe:]PULSe:EMODel:FMPTIME:MAXIMUM?.....ccceeviiieeeeieiieeeeeeeeeteeeeeeeeeaie e e e e e eeban s 338
[SENSe:]IPULSe:EMODel:FMPTIMe:MINIMUM?.. .. e e e e 338
[SENSe:]IPULSe:EMODel:FMPTIMe:SDEVIationN?......cvuieiei et 338
[SENSE:]PULSE:EMODELFTPLEVEI?. ...ttt ettt e en e 338
[SENSe:]PULSe:EMODEI:FTPLEVELAVERAJE?....ceieiiiiiiiiieieeeee e e e e e e e siineeeee e e e e e e e e e 338
[SENSe:]PULSe:EMODEl:FTPLEVEL:MAXIMUM?. ... ceeiiieeeieeeeeeeeeseecienrereeeeeaeeeeeseesannenes 338
[SENSe:]PULSe:EMODEel:FTPLEVELMINIMUM?...cvvueieeeeeiiiieeeeeeeeteeeeeeeeaereeeeeeeebaeeeaeeeens 338
[SENSe:]PULSe:EMODel:FTPLEVE:SDEVIAtioN?...c.uuieeeeieeiieeieeeeeeiiieeeeeeeeteeeeeeeeenreeeeeeens 338
[SENSE: IPULSE:EMOD L F TP TIME 2. ittt e e et e e e e eanes 339
[SENSe:]PULSe:EMODEl:FTPTIMEIAVERAGE? ... et ettt e e 339
[SENSe:]PULSe:EMODEel:FTPTIME:MAXIMUM?.. .t ee e e e e e e e eeas 339
[SENSe:]PULSe:EMODEel:FTPTIMEMINIMUM?.....iiiiiieeiee e e e e e e e e e e e e e 339
[SENSe:]PULSe:EMODEl:FTPTIME:SDEVIAtioN?.....uuuuuereeeiiaaiesieieeeeeeeeeaeeeeeeeeeeeeeeeenennnnnes 339
[SENSE:]PULSE:EMODEIRBPTIME?...ctuuiieeieiiitiieeeeeeetieieeeeeerrteseeesestaaeeeeeernraeeeeseerannnns 339
[SENSe:]PULSe:EMODEl:RBPTIME:AVERAQGE?....uuuiuiuriuuiiaiaieeeeeeeeeeeeeeeeeereeeeeeeeessssnnnnnnann, 340
[SENSe:]PULSe:EMODel:RBPTIME:MAXIMUM?....cuiiieieeee et e e e e e e e ee e e e e 340
[SENSe:]PULSe:EMODel:RBPTIMe:MINIMUM?....cunieiieeeee et 340
[SENSe:]PULSe:EMODel:RBPTIME:SDEVIation?.....ccuoeiiieiiieiieiiie e et eas 340
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[SENSe:]IPULSE:EMODELRHPLEVEI?. ... e et aas 340
[SENSe:]PULSe:EMODel:RHPLEVEI:AVERAQGE?..... et 340
[SENSe:]PULSe:EMODel:RHPLEVE:MAXIMUM?...cuuiieieiieee et e e e e eees 340
[SENSe:]PULSe:EMODel:RHPLEVEI:MINIMUM?.....uuiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s 340
[SENSe:]PULSe:EMODel:RHPLEVEl:SDEVIatioN?.....ceciieiiicieeeeeeeiee et e e e eeeeeena 340
[SENSE:]PULSE:EMODEIRHPTIME?. .. ccieiiitiieeeeeeiitieeeeeeettieeeeeeeeatnaeeeeeeestnnaeeeesessnnsaaaeees 341
[SENSe:]PULSe:EMODEel:RHPTIME:AVERAGE?......cccieeeeeeeeeeeeinintiiiciee e ee e e e e e e aeaeaeeeeeeeeeeens 341
[SENSe:]IPULSe:EMODel:RHPTIME:MAXIMUM?... et e e e e 341
[SENSe:]PULSe:EMODel:RHPTIMe:MINIMUM?.....oieieiee ettt ee e 341
[SENSe:]PULSe:EMODel:RHPTIME:SDEVIAtioN?. ... .cceieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s 341
[SENSE:]PULSE:EMODEIIRLPLEVEI?....cvvviiiiiiiiiiiieieieieeeeeeeeeeeeeeeeeeeeeeessararara e s e s eeeeas 341
[SENSe:]PULSe:EMODEl:RLPLEVEIAVERAQGE?.....cvvueieeeieetieeeeeeettiee e e ee et e e e e e e eaae e e e e e 342
[SENSe:]PULSe:EMODEel:RLPLEVEI:MAXIMUM?....ccveriieeeiieiieeeeeeeeetee e eeeeeeaiee e e e e eeaaaeeaeas 342
[SENSe:]IPULSe:EMODel:RLPLEVELMINIMUM?.....iniieiiieieee et eaes 342
[SENSe:]IPULSe:EMODel:RLPLEVEL:SDEVIation?.....ccviiieie e eas 342
[SENSe:]PULSE:EMODEIRLPTIME . . ceieeieie ettt ettt e e e e e e e e e e e e e eaaeees 342
[SENSe:]PULSe:EMODEl:RLPTIMEAVERAGE?....uuvueeeeiaiaaiaieeeeeeeeeaeeeeeeeeeeeaeeeeenennnnnnnnns 342
[SENSe:]PULSe:EMODel:RLPTIME:MAXIMUM?.....coviiiieeeeiieiicee e eeeeete e e e e e eeenee e e e e eeennaeeaes 342
[SENSe:]PULSe:EMODEel:RLPTIME:MINIMUM?......coevtiiieieeeiiiiieeeee et e e e e eeetee e e e eeraaaeeaeas 342
[SENSe:]PULSe:EMODel:RLPTIME:SDEVIAtiON?......ccevvieieeeeeeiiiieeeeeeeeteee e eeeeevaaaees 342
[SENSe:]IPULSE:EMODELRMPLEVEI?. ... ... e e e e e e e 343
[SENSe:]PULSe:EMODEel:RMPLEVEI:AVERAQGE?......ieieiieeeee ettt 343
[SENSe:]PULSe:EMODEel:RMPLEVEL:MAXIMUM?....uniiiiiiiieieeee et eee e e e e eeas 343
[SENSe:]PULSe:EMODEel:RMPLEVELI:MINIMUM?....iiiieieeeeeeeeeeeeeeeeeeeceeeeeeeee e 343
[SENSe:]PULSe:EMODel:RMPLEVEI:SDEVIAtioN?.....ccieieeiieeeeeeeiiice et eeeees 343
[SENSE:]PULSE:EMODEIRMPTIME?. .. cciiitiieeieeeieetieeeeeeeteteeeeeseetaneeeeeseetanaeseessssnnaaaeseens 343
[SENSe:]PULSe:EMODEl:RMPTIME:AVERAGE?......ccceeeeeeeeiiiitiiiiicciseieseseeeeeaaaeeeeeeeeeeeeeeens 344
[SENSe:]IPULSe:EMODEel:RMPTIME:MAXIMUM?.. e ceiee e e e e e e e e e e eenas 344
[SENSe:]PULSe:EMODel:RMPTIime:MINIMUM?....ouieeeee e ee e e 344
[SENSe:]PULSe:EMODEel:RMPTImMe:SDEVIation?. .. .ccceeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 344
[SENSE:]PULSE:EMODEIRTPLEVEI?....cciiiieeeeeeeeieeeeeeeeeeetett b seeeie s e e e e e e e aeaeeeeeeeeeeeeeeenens 344
[SENSe:]PULSe:EMODEl:RTPLEVEIIAVERAGE?....uu i ieieeiiiieeeeeeeete e eeeeettiee e e e e eente s e e e e eeannanns 344
[SENSe:]PULSe:EMODEl:RTPLEVEIMAXIMUM?...uvuieeeiieiiieeeeeeeeeieeeeeeeevieeeeeeeeetaeeeeeeeennas 344
[SENSe:]IPULSe:EMODel:RTPLeVELMINIMUM?.. et e e e e 344
[SENSe:]lPULSe:EMODEel:RTPLeVEL:SDEVIAtioN?....cc.iiuiiiieieiiieeie e e e e 344
[SENSE:]PULSEEMODEIRTPTIME?. e ittt ettt ettt e e e e e e e e eans 345
[SENSe:]PULSe:EMODEl:RTPTIMEIAVERAGE? ... ie i e e e e e e e eeeeeeee ettt e e e e 345
[SENSe:]PULSe:EMODel:RTPTIME:MAXIMUM?...uueiieiiiiieieeeeeeinee s eeeeeeteeeeeeeenneeeeeeeenanns 345
[SENSe:]PULSe:EMODEel:RTPTIME:MINIMUM?.....ccvriiiiiieiiiiieieeeeeetiee e eeeeeeteeeeeeeeebeeeeeees 345
[SENSe:]PULSe:EMODel:RTPTIME:SDEVIAtoN?....cuuueieeeiieieeeeeeeeeieeeeee et e e e e eeebeeeea e 345

[SENSe:]PULSe:EMODel:FBPTime? <QueryRange>
Returns the Fall Base Point Time for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse
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CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Fall Base Point Time" on page 30

[SENSe:]PULSe:EMODel:FBPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FBPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FBPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FBPTime:SDEViation? <QueryRange>

Returns the statistical value for the Fall Base Point 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:EMODel:FHPLevel? <QueryRange>
Returns the Fall High Point Level 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 High Point Level" on page 31

[SENSe:]PULSe:EMODel:FHPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FHPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FHPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FHPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Fall High Point Level over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

User Manual 1178.9426.02 — 09 334



R&S®PFSV3-K6 Remote commands for pulse measurements

Retrieving results

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:FHPTime? <QueryRange>
Returns the Fall High Point 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 High Point Time" on page 30

[SENSe:]PULSe:EMODel:FHPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FHPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FHPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FHPTime:SDEViation? <QueryRange>

Returns the statistical value for the Fall High Point 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:EMODel:FLPLevel? <QueryRange>
Returns the Fall Low Point Level for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer
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ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Fall Low Point Level" on page 31

[SENSe:]PULSe:EMODel:FLPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FLPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FLPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FLPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Fall Low Point Level 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:EMODel:FLPTime? <QueryRange>
Returns the Fall Low Point 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 Low Point Time" on page 30

[SENSe:]PULSe:EMODel:FLPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FLPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FLPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FLPTime:SDEViation? <QueryRange>

Returns the statistical value for the Fall Low Point Time over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer
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ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:EMODel:FMPLevel? <QueryRange>
Returns the Fall Mid Point Level 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 Mid Point Level" on page 31

[SENSe:]PULSe:EMODel:FMPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FMPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FMPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FMPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Fall Mid Point Level 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:EMODel:FMPTime? <QueryRange>
Returns the Fall Mid Point 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.
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Usage: Query only

Manual operation:  See "Fall Mid Point Time" on page 30

[SENSe:]PULSe:EMODel:FMPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FMPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FMPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FMPTime:SDEViation? <QueryRange>

Returns the statistical value for the Fall Mid Point 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:EMODel:FTPLevel? <QueryRange>
Returns the Fall Top Point Level 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 Top Point Level" on page 31

[SENSe:]PULSe:EMODel:FTPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FTPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FTPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FTPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Fall Top Point Level 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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[SENSe:]PULSe:EMODel:FTPTime? <QueryRange>
Returns the Fall Top Point 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 Top Point Time" on page 30

[SENSe:]PULSe:EMODel:FTPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:FTPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:FTPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:FTPTime:SDEViation? <QueryRange>

Returns the statistical value for the Fall Top Point 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:EMODel:RBPTime? <QueryRange>
Returns the Rise Base Point 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 Base Point Time" on page 28
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[SENSe:]PULSe:EMODel:RBPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RBPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RBPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RBPTime:SDEViation? <QueryRange>

Returns the statistical value for the Rise Base Point 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:EMODel:RHPLevel? <QueryRange>
Returns the Rise High Point Level 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 High Point Level" on page 30

[SENSe:]PULSe:EMODel:RHPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RHPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RHPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RHPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Rise High Point Level 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:EMODel:RHPTime? <QueryRange>
Returns the Rise High Point 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 High Point Time" on page 29

[SENSe:]PULSe:EMODel:RHPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RHPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RHPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RHPTime:SDEViation? <QueryRange>

Returns the statistical value for the Rise High Point 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:EMODel:RLPLevel? <QueryRange>
Returns the Rise Low Point Level 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 Low Point Level" on page 29
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[SENSe:]PULSe:EMODel:RLPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RLPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RLPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RLPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Rise Low Point Level 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:EMODel:RLPTime? <QueryRange>
Returns the Rise Low Point 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 Low Point Time" on page 29

[SENSe:]PULSe:EMODel:RLPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RLPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RLPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RLPTime:SDEViation? <QueryRange>

Returns the statistical value for the Rise Low Point 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:EMODel:RMPLevel? <QueryRange>
Returns the Rise Mid Point Level 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 Mid Point Level" on page 29

[SENSe:]PULSe:EMODel:RMPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RMPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RMPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RMPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Rise Mid Point Level 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:EMODel:RMPTime? <QueryRange>
Returns the Rise Mid Point 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 Mid Point Time" on page 29
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[SENSe:]PULSe:EMODel:RMPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RMPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RMPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RMPTime:SDEViation? <QueryRange>

Returns the statistical value for the Rise Mid Point 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:EMODel:RTPLevel? <QueryRange>
Returns the Rise Top Point Level 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 Top Point Level" on page 30

[SENSe:]PULSe:EMODel:RTPLevel:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RTPLevel:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RTPLevel:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RTPLevel:SDEViation? <QueryRange>

Returns the statistical value for the Rise Top Point Level 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:EMODel:RTPTime? <QueryRange>
Returns the Rise Top Point 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 Top Point Time" on page 29

[SENSe:]PULSe:EMODel:RTPTime:AVERage? <QueryRange>
[SENSe:]PULSe:EMODel:RTPTime:MAXimum? <QueryRange>
[SENSe:]PULSe:EMODel:RTPTime:MINimum? <QueryRange>
[SENSe:]PULSe:EMODel:RTPTime:SDEViation? <QueryRange>

Returns the statistical value for the Rise Top Point 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

9.17.5 Retrieving limit results

The following commands retrieve the results of the limit check for individual parame-
ters.

[SENSe:]PULSe:<Parametertype>:<Parameter>:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FBPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FHPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FHPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FLPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FLPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FMPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FMPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FTPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:FTPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RBPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RHPLevel:LIMit? <QueryRange>
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[SENSe:]PULSe:EMODel:RHPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RLPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RLPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RMPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RMPTime:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RTPLevel:LIMit? <QueryRange>
[SENSe:]PULSe:EMODel:RTPTime:LIMit? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:LIMit? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:LIMit? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:LIMit? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:LIMit? <QueryRange>
[SENSe:]PULSe:FREQuency:PPFRequency:LIMit? <QueryRange>
[SENSe:]PULSe:FREQuency:RERRor:LIMit? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:LIMit? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:LIMit? <QueryRange>
[SENSe:]PULSe:PHASe:POINt:LIMit? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:LIMit? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop:DB:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:l:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:AMPLitude:Q:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:AVG:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:BASE:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:MAX:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:MIN:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:ON:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:PAVG:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:PMIN:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:POINt:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:PON:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:LIMit? <QueryRange>
[SENSe:]PULSe:POWer:TOP:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:DCYCle:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:DRATio:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:OFF:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:PRF:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:PWIDth:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:LIMit? <QueryRange>
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[SENSe:]PULSe:TIMing:SETTIling:LIMit? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:LIMit? <QueryRange>

Returns the limit value for the specified parameter. For details on available parameters
see Chapter 3.1, "Pulse parameters”, on page 17.

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.

Return values:

<CheckResult> <char_data>
Example: SENS:PULS:POW:ON:LIM? CURR
Usage: Query only

Manual operation: See "Timestamp" on page 19

Exporting trace results to an ASCII file

Trace results can be exported to an ASCII file for further evaluation in other (external)
applications.

FORMEIDATA et eeeeeeeeeeeeeeeeeeeeee et et ee e eeseseseseseeeeeseeeee et eeeseseseseseseseeeseseeeseeeesesnenenenesen 347
FORMat:DEXPOI:DSEPAIatOr. ... .c..ccevueeeeeeeeeteeeeeeeeteeee e e e e et e e e e e e eeaae e e e s eeeaaaeeeeeeenaanenns 348
FORMat:DEXPOIMHEADET........eeeeeeeeee et e et e e e e et e e e e e e een s 348
FORMAt:DEXPOM:TRACES. .....ueeeeieeeeeeeeetee e e e e e e ee e e e e e e e e e e e e e e e e e e e eaneersnaeeennnees 349
@R = T ] = e N IS - 3 o 349

FORMat[:DATA] <Format>[, <BitLength>]

Selects the data format that is used for transmission of trace data from the R&S FSV/A
to the controlling computer.

Note that the command has no effect for data that you send to the R&S FSV/A. The
R&S FSV/A automatically recognizes the data it receives, regardless of the format.

Parameters:

<Format> ASCii
ASCii format, separated by commas.
This format is almost always suitable, regardless of the actual
data format. However, the data is not as compact as other for-
mats can be.
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REAL
Floating-point numbers (according to IEEE 754) in the "definite
length block format".

<BitLength> Length in bits for floating-point results

16
16-bit floating-point numbers.
Compared to REAL, 32 format, half as many numbers are

returned.

32

32-bit floating-point numbers

For 1/Q data, 8 bytes per sample are returned for this format set-
ting.

64

64-bit floating-point numbers

Compared to REAL, 32 format, twice as many numbers are

returned.

Example: FORM REAL, 32

FORMat:DEXPort:DSEParator <Separator>

Selects the decimal separator for data exported in ASCII format.
Parameters:

<Separator> POINt | COMMa

COMMa
Uses a comma as decimal separator, e.g. 4,05.

POINt
Uses a point as decimal separator, e.g. 4.05.

*RST: *RST has no effect on the decimal separator.
Default is POINt.

Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.

Manual operation: See "Decimal Separator” on page 129

FORMat:DEXPort:HEADer <State>

If enabled, additional instrument and measurement settings are included in the header
of the export file for result data. If disabled, only the pure result data from the selected
traces and tables is exported.

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Include Instrument & Measurement Settings" on page 129
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FORMat:DEXPort:TRACes <Selection>

Selects the data to be included in a data export file (see MMEMory : STORe<n>: TRACe
on page 287).

Parameters:

<Selection> SINGle | ALL

SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.

ALL

Selects all active traces and result tables (e.g. "Result Sum-
mary", marker peak list etc.) in the current application for export
to an ASCII file.

The <trace> parameter for the MMEMory : STORe<n>: TRACe
command is ignored.

*RST: SINGle

Manual operation: See "Export all Traces and all Table Results" on page 128

FORMat:DEXPort:TSTamp <State>

Turns on display of absolute time stamp for table export.

Parameters:
<State> ON | OFF
*RST: OFF
Example: FORMat :DEXPort:TSTamp ON

Manual operation: See "Absolute Time Stamp" on page 132

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:
® T[ORMat:DEXPort:DSEParator on page 348
® Chapter 9.13.8, "Configuring the statistics and parameter tables", on page 231

Remote commands exclusive to exporting table results

MMEMOIY:STORESNZITABLE. ...ttt e e e e e e e e e e et et ettt ettt basb e s s e e e e e e e e e aaaaaaaeeeeees 349
MMEMory:STORE<N>:TABLEILIMIL.....ceu et e e 350

MMEMory:STORe<n>:TABLe <Columns>, <FileName>

Exports result table data from the specified window to an ASCii file (. DAT).
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For details on the file format see Chapter A, "Reference: ASCII file export format",
on page 363.

Suffix:
<n> Window

Setting 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 355.

Usage: Setting only

Manual operation: See "Export table to ASCII File" on page 130
See "Columns to Export" on page 131

MMEMory:STORe<n>:TABLe:LIMit <Columns>, <Filename>

Stores the table columns (all or selected), along with limit check results in a file with
ASCII format. The decimal separator (decimal point or comma) for floating-point
numerals contained in the file is defined with the FORMat : DEXPort :DSEParator

command.
Suffix:
<n> 1..n
Window
Setting parameters:
<Columns> SELected | ALL
SELected
Only the currently visible columns in the result display are expor-
ted.
ALL

All columns, including currently hidden ones, for the result dis-
play are exported.

<Filename> String containing the path and name of the file.
Usage: Setting only

Manual operation: See "Export Limits" on page 131
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9.17.8 Exporting I/Q results to an iqg-tar file

The 1/Q data results can be exported to an ig-tar file. For details see Chapter 6.6,
"Export functions", on page 129.

MMEMory:STORE<N>:IQ:COMMENL.....iieieeeriieeeeeeiitieieeeeeettaeeeeeeestaeeeeeeestaeeeeseesanaeaaees 351
MMEMOory:STORE<N>:IQ:RANGE. ... .uitiiiitiitiei e et eetiiie e e e et tare s e e e e eetaae e e e e e eetr e e e eerasnaaaeaeaeees 351
MMEMOry:STORE<SN>IIQ:ISTATE. .. eteeiiitiitttutntutsaaaae e e e e e e e e e e aaaaaaeteeeeeeeaeeeseeensnnanaae e eas 352

MMEMory:STORe<n>:1Q:COMMent <Comment>

Adds a comment to a file that contains 1/Q data.

Suffix:
<n> irrelevant
Parameters:
<Comment> String containing the comment.
Example: MMEM:STOR:IQ:COMM 'Device test 1b'
Creates a description for the export file.
MMEM: STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iqg.tar'
Stores 1/Q data and the comment to the specified file.
Example: See Chapter 9.20, "Programming example: pulse measure-

ment", on page 355.

Manual operation: See "I/Q Export" on page 132

MMEMory:STORe<n>:IQ:RANGe <RangeType>
Sets the range of the 1/Q data to store.
The suffix <n> is irrelevant.

Suffix:
<n> 1..n

Setting parameters:
<RangeType> CAPTure | RRANge

CAPTure
The entire capture buffer is exported.

RRANge
The result range only (that is, the currently selected pulse; see
SENSe: TRACe:MEASurement :DEFine:PULSe:SELected

on page 193) is exported.
*RST: CAPTure

Example: MMEM: STOR: IQ:RANG RRAN

Manual operation: See "Export Range" on page 133
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MMEMory:STORe<n>:1Q:STATe <1>, <FileName>
Writes the captured 1/Q data to a file.

By default, the contents of the file are in 32-bit floating point format.

Suffix:

<n> 1..n

Parameters:

<1>

<FileName> String containing the path and name of the target file.
The file type is determined by the file extension. If no file exten-
sion is provided, the file type is assumed to be .ig.tar.
For .mat files, Matlab® v4 is assumed.

Example: MMEM:STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iq.tar'
Stores the captured 1/Q data to the specified file.

Usage: Asynchronous command

Manual operation: See "I/Q Export" on page 132

Retrieving marker results

The following commands are required to retrieve marker results.

Useful commands for retrieving marker results described elsewhere:
® CALCulate<n>:DELTamarker<m>:X on page 276
® CALCulate<n>:MARKer<m>:X on page 273

Remote commands exclusive to retrieving marker results:

CALCulate<n>:DELTamarker<m>:X:RELAtVE?........cuueiiiirieiieiie i e e e eaaaes 352
CALCUIate<n>:DELTAMArKErSM>:Y 2. e iiiieeeiee e e et e et e e e s e s e s e ea e s eaa s e s aaaeeeeaans 353
CALCUIAtEN> :IMARKEISMS Y 2. ettt e et e e e et e et e e s s e s e st s esaa e s saan e ssbassanansas 353

CALCulate<n>:DELTamarker<m>:X:RELative?
Queries the relative position of a delta marker on the x-axis.

If necessary, the command activates the delta marker first.

Suffix:
<n> Window
<m> Marker

Return values:
<Position> Position of the delta marker in relation to the reference marker.
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Example:

Usage:

Manual operation:

Deprecated commands

CALC:DELT3:X:REL?
Outputs the frequency of delta marker 3 relative to marker 1 or
relative to the reference position.

Query only

See "Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 /
Norm / Delta" on page 117

CALCulate<n>:DELTamarker<m>:Y?

Queries the result at the position of the specified delta marker.

Suffix:
<n>

<m>

Return values:
<Result>

Usage:

Manual operation:

Result at the position of the delta marker.
The unit is variable and depends on the one you have currently
set.

Default unit: DBM
Query only

See "Delta Marker 1 / Marker 2 / Marker 3 / ... Marker 16 /
Norm / Delta" on page 117

CALCulate<n>:MARKer<m>:Y?

Queries the result at the position of the specified marker.

Suffix:
<n>

<m>

Return values:
<Result>

Usage:

Manual operation:

Default unit: DBM
Query only

See "Marker Table" on page 33
See "Delta Marker 1 / Marker 2 / Marker 3/ ... Marker 16 /
Norm / Delta" on page 117

9.19 Deprecated commands

CALCUIate<n>:TRACE<IS[IVALUE .ttt e e e e e e e e e ean 354
DISPIay[:WINDOWSNZTTYPE.....ii ittt it e e e e e s s er e e e e e e s s s s reeeneees e e s e s snnnnnnee 354
SENSe:TRACE:MEASUremMent:POWEIAVG?.....ccvn et eetiee e eee e e e et e eeeeeaaeeanas 355
SENSe:TRACe:MEASUrement:POWEMAX?.......cuuuiieieeeeeitiee e eeeetee e e e e e et e e e e e eenneeeaeeeees 355
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Deprecated commands

SENSe:TRACe:MEASUrement:POWEIMIN?.......ccoouuieiiii et 355
SENSe:TRACe:MEASurement:POWer:PULSE:BASE?......ccooiiieeeeeeeeee e, 355
SENSe:TRACe:MEASurement:POWer:PULSE:TOP?......cu ittt 355
SENSe:TRACEe:MEASUrement:PULSE:IDCY CIE?. ... eeiieetieeeeeeeeeee e ee e e e e ean e 355
SENSe:TRACe:MEASurement:PULSE:DURALION?........ccuvuiieieieiiiiieieeeeeetceee e e e e e eenannn 355
SENSe:TRACe:MEASUrement:PULSE:PERIOA?.......ciiiiiiiiiiieieeeieeiieeeeeeeeereeeeeseeraneeeeeeeeens 355
SENSe:TRACe:MEASuUrement:PULSE:SEPAration?..........cceeeeieevuieeieeeieeiieeeeeeeeeieeeeeeeeennns 355
SENSe: TRACe:MEASurement: TRANSsition:NEGative:DURation?.........ccccveviiiiiiiiiieieeceeneenns 355
SENSe:TRACe:MEASurement:TRANSsition:POSitive:DURation?.........c.cceeeiiiiiiieiiiieeceeennee, 355
SENSe:TRACe:MEASurement: TRANSition:POSitive:OVERShOOt?........cccoevivieieiiiiieeeeeenneee, 355

CALCulate<n>:TRACe<t>[:VALue] <Detector>

Defines which signal component (I/Q) is evaluated in which trace for the Pulse | and Q
result display. This setting is not available for any other result displays. By default, the |
component is displayed by trace 1, while the Q component is displayed by trace 4.

Suffix:
<n> Window
<t> Trace
Parameters:
<Detector> ITIMe | QTIMe
ITIMe
The | component is evaluated by the selected trace.
QTIMe
The Q component is evaluated by the selected trace.
Example: CALC2:TRAC2 QTIM

Trace 2 in window 2 evaluates the Q component of the signal.

Manual operation: See "Evaluation" on page 126

DISPlay[:WINDow<n>]:TYPE <ResultType>

Note that this command is maintained for compatibility reasons only. Use the LaYout
commands for new remote control programs (see Chapter 9.14.2, "Working with win-
dows in the display", on page 258).

Suffix:
<n> 1..n
Window
Parameters:
<ResultType> MCAPture | PDIStrib | PRESults | PSTatistics | PTRend |

PSPectrum | PPSPectrum | RRSPectrum | PMAGnitude |
PPHase | PPWRapped | PFRequency | MTABIe | CMCapture |
CPMagnitude | PPERror | PFERror | PIAQ | STABIlity |
SWATerfall
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Programming example: pulse measurement

SENSe:TRACe:MEASurement:POWer:AVG?
SENSe:TRACe:MEASurement:POWer:MAX?
SENSe:TRACe:MEASurement:POWer:MIN?
SENSe:TRACe:MEASurement:POWer:PULSe:BASE?
SENSe:TRACe:MEASurement:POWer:PULSe:TOP?
SENSe:TRACe:MEASurement:PULSe:DCYCle?
SENSe:TRACe:MEASurement:PULSe:DURation?
SENSe:TRACe:MEASurement:PULSe:PERiod?
SENSe:TRACe:MEASurement:PULSe:SEParation?
SENSe:TRACe:MEASurement:TRANsition:NEGative:DURation?
SENSe:TRACe:MEASurement:TRANsition:POSitive:DURation?
SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot?

The SENS:TRAC:MEAS :... commands are maintained for compatibility reasons only.
For new remote control programs, use the corresponding [SENS: ] PULS:... com-
mands instead.

Usage: Query only

9.20 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.

[/ =m————————— 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
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Programming example: pulse measurement

//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

//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.iqg.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
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Programming example: pulse measurement

SENS:TRAC:MEAS:DEF:PULS:INST:REF CENT
SENS:TRAC:MEAS:DEF:PULS:INST 0.lms
SENS:TRAC:MEAS:DEF:PULS:INST:AWIN lms

//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:
//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: (1l)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:WINDI1:TRAC:Y:SCAL:AUTO ON

//Configure parameters in pulse results table:

//Freq.: freqg. at meas point, pulse-pulse difference, freqg.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
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Programming example: pulse measurement

//Limit check for average ON power: lower limit -10 dBm, upper: 1 dBm
CALC2:TABL:POW:ON:LIM:STAT ON
CALC2:TABL:POW:ON:LIM -10DBM, 1DBM

//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
CALC3:TABL:PHAS:DEV ON
CALC3:TABL:POW:0ON 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
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Programming example: pulse measurement

SENS:PULS:PHAS:DEV? SEL
SENS:PULS:POW:0N? 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 limit check result for average ON power in pulses in current meas

SENS:PULS:POW:ON:LIM? CURR

//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
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
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Programming example: pulse measurement

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

//MMEM:STOR:IQ:STAT 1,'C:\R _S\Instr\user\RRTestdata.iq.tar'
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Reference: ASCII file export format

A Reference: ASCI! file export format

Trace data can be exported to a file in ASCII format for further evaluation in other appli-
cations

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 129).

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 A-1: ASCII file format for table export

File contents

Description

Header data

Type;R&S FSV/A;

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)

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
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File contents

Description

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

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;...

gy
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B Effects of large gauss filters

As an alternative to the nearly rectangular "flat" measurement filters, the R&S FSV/A
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
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 large -3dB bandwidths (<10 MHz)

For filter bandwidths of up to 10 MHz a sufficiently high attenuation occurs before
the edge of the 1/Q bandwidth range is reached. These filters are truly Gaussian sha-
ped. 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.

[HIT)| &

0 db

The equalized IF filter amplitude
response, Limits the available
maximum bandwidih.

S —— 3 dB
R deal Gaussian

_ filter shape for a
\ T~ larger-3 48 BW

S
The actual filler shape
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Ideal Gaussian shape

| \ |
| \ | only at the tog
| | F .
Wt ".LM""‘ 1 Gaussian khap il """'MJP\)J’IMI oy
| ' hole T t |
About | |
S e 00 dE e | et e
| I | | | | | | | | Frequency
| il [ I | | | I I [ [MHz]
=50 =40 -30 -20 =10 0 +10 +20 +30 +40 +50

Table B-1: Gauss filters with large -3 dB bandwidths

-3 dB BW Max. freq. with | Attenuation at max. freq. Attenuation at I/Q range edge (140
Gaussian shape MHz)

40 MHz +/-24 MHz 4dB >60dB

28 MHz +/-22 MHz 7 dB >65dB

18 MHz +/-28 MHz 29 dB >100 dB

10 MHz +/-25 MHz 75dB >100 dB
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List of Commands (Pulse)

[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON]........cccctiiiiiiiiie e 270
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHONJ:AUTO.......cc.eiiiiiiieiiiiiieree et 270
[SENSE:JADJUSELEVEL ... et e e e et e e e e e e et e e e esaee e eseeeesaneeas 163
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[SENSE:IDEMOG:FMVFITYPE. ... .ottt ettt ete et e e st e e s ae e e e nneeneeaneenee e 176
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[SENSE:IDETECHREFEIENCE. .....ccceiiieeeeee ettt ettt e e e et e e e et e e et e e etaeeesaseeessnneeeannes 180
[SENSE:IDETECE THRESNONI. ...ttt 181
[SENSE: JFREQUENCY:CENTET. ...ttt ettt ekttt et beeaeee e 161
[SENSe:JFREQUENCY:CENTEISTEP......oiiiiiiiiieitie et ettt ettt e sb et e e s 161
[SENSe:JFREQUENCY:CENTENSTEP:AUTO. ..ottt 162
[SENSE: JFREQUENCY:OFFSEL......ciiiiiieiiiiiei ettt ettt 162
[SENSE:JFREQUENCY:SPAN. ...ttt ettt ettt ettt e bttt e e ket et e e ebe e e bt e sabeebeeanbeeabeeanseanns 176
[SENSe:]PULSe:<ParameterGroup>:<Parameter>:COUNL?...........cccciiiiiiiiiiiiiiee e 293
[SENSe:]PULSe:<Parametertype>:<Parameter>:LIMit?...........cccooiiiiiiiiiice e 345
[SENSe:]PULSe:COUNLt?.......ooovvieeiireeciee .
[SENSe:]PULSe:EMODEl:FBPTIMEAVERAGE?......ccuiiiieieete ettt 334
[SENSe:]PULSe:EMODEI:FBPTIMEICOUNL?......oiiiiiieiiiieie ettt nee e 292
[SENSe:]PULSE:EMODELFBPTIMEILIMIt?......ooiiiiiieiieiee ettt et 345
[SENSe:]PULSe:EMODel:FBPTIMEIMAXIMUM?......iiiiiiiiiieieieeeee ettt 334
[SENSe:]PULSe:EMODel:FBPTIME:MINIMUM?......oiiiiiiiiiiieie et 334
[SENSe:]PULSe:EMODEel:FBPTIME:SDEVIAtION?........oioiiiieeeeee e e 334
[SENSE:JPULSEEMODELIFBPTIME?. ...ttt ettt ettt ettt 333
[SENSe:]PULSe:EMODEL:FHPLEVELAVERAGE?.......coiiiiiiiiiieie e 334
[SENSe:]PULSe:EMODEL:FHPLEVEI:COUNL?......coiiiie ettt e e 292
[SENSe:]PULSE:EMODEL:FHPLEVEILIMIt?.....c.eiiiieiieeee e 345
[SENSe:]PULSe:EMODel:FHPLevel:MAXimum?.... ...334
[SENSe:]PULSe:EMODEl:FHPLEVEL:MINIMUM?.....ccuiiiiiiiieecie et e e e eanae e 334
[SENSe:]PULSe:EMODel:FHPLEVEI:SDEVIAtION?.......oouiiiiiiieiiee et 334
[SENSE:JPULSEEMODEIFHPLEVEI?......c.eeieieieeeeeeee ettt ettt e e e e ens 334
[SENSe:]PULSe:EMODEL:FHPTIMEIAVERAGE?......coiiiiiiii ettt 335
[SENSe:]PULSe:EMODEl:FHPTIMEICOUNL? ..ottt 292
[SENSe:]PULSE:EMODEL:FHPTIMEILIMIt?....ccuiiieieiiieee et 345
[SENSe:]PULSe:EMODel:FHPTime:MAXimum?.

[SENSe:]PULSe:EMODel:FHPTIMEMINIMUM ...ttt 335
[SENSe:]PULSe:EMODel:FHPTIME:SDEVIAtION?......cc.tiiiiiiiiieii e 335
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[SENSe:]PULSE:EMODELFLPLEVELLIMIt?.......oeiiiiieeeie ettt 345
[SENSe:]PULSe:EMODel:FLPLevel:MAXimum?....
[SENSe:]PULSe:EMODel:FLPLEVEL:MINIMUM?....c..oiiiiiiiiiiee e 336
[SENSe:]PULSe:EMODEl:FLPLEVEI:SDEVIAtIoN?........oiiieiieeiee ettt 336
[SENSE:JPULSEEMODEIFLPLEVEI?. ...ttt ettt e b e anee s 335
[SENSe:]PULSe:EMODEL:FLPTIMEIAVERAQGE?.......oiiiiiiiii ittt 336
[SENSe:]PULSe:EMODELFLPTIME:ICOUNL?......ooiiiiieeeee ettt e a e 292
[SENSe:]PULSEe:EMODEL:FLPTIMEILIMIt?......ooiiiiiiiiii ittt an 345
[SENSe:]PULSe:EMODEl:FLPTIMEMAXIMUM?.....uiiiiiiiie ittt e 336
[SENSe:]PULSe:EMODEL:FLPTIME:MINIMUM?.....ooiiiiiiiiiie ettt eaae e e sare e e sareeeeaaeaeenes 336
[SENSe:]PULSe:EMODEel:FLPTIME:SDEVIAtON?.......coiiiiiiieiie ittt 336
[SENSE:JPULSEEMODEIFLPTIME?....cciieitieeiie ettt ettt ettt et e et e et e e steesaeeesaeesseesneesnnaenns 336
[SENSe:]PULSe:EMODel:FMPLevel:AVERage?.

[SENSe:]PULSe:EMODEI:FMPLEVEICOUNL?.... ..ottt ettt e 292
[SENSe:]PULSE:EMODEI:FMPLEVEILIMIt?.......c.ooeiiiieitie ettt 345
[SENSe:]PULSe:EMODEl:FMPLEVELMAXIMUM?......viiiiiie ettt ettt et e et e e e e e enne e e e naeeeennes 337
[SENSe:]PULSe:EMODel:FMPLEVEI:MINIMUM?.....ooiiiiiiiiiieii ettt 337
[SENSe:]PULSe:EMODEl:FMPLEVEI:SDEVIAtON?.......ciiiiiiiiiieiei ettt 337
[SENSE:JPULSE:EMODEIFMPLEVEI?......co oottt ee e e e e e nte e e enae e e snnnaeens 337
[SENSe:]PULSe:EMODel:FMPTime:AVERage?.. .
[SENSe:]PULSe:EMODEI:FMPTIMEICOUNL?.......ooiiiiiiieciie ettt eaee et ena e aeesnee e 292
[SENSe:]PULSe:EMODEL:FMPTIMEILIMIE?.....ccuiiiiiiiiiie ettt 345
[SENSe:]PULSe:EMODEl:FMPTIME:MAXIMUM?......oiiiiiiiiiiie ittt enee e eeee s 338
[SENSe:]PULSe:EMODEel:FMPTIMEMINIMUM ..ottt et 338
[SENSe:]PULSe:EMODEl:FMPTIME:SDEVIAtION?......cciiiiei ettt e e aaa e 338
[SENSE:JPULSEEMODEIFMPTIME?......eiiiiiieiii ittt ettt ettt et e e e e et e e beesaeeeseeesbeesaeeaneaenns 337
[SENSe:]PULSe:EMODel:FTPLevel:AVERage?..

[SENSe:]PULSE:EMODEL:FTPLEVEICOUNL?.... .ottt et ee e e e e neee s 292
[SENSe:]PULSE:EMODEIL:FTPLEVEILIMIE?.....oeiiiiiiiii et 345
[SENSe:]PULSe:EMODel:FTPLEVEIMAXIMUM?......iiiiiiiiiiie ittt 338
[SENSe:]PULSe:EMODEl:FTPLEVEIMINIMUM?....c..viiiiiiii ettt ettt e e aaeeennes 338
[SENSe:]PULSe:EMODEel:FTPLEVEl:SDEVIAtION?......cuiiiiiiiie et 338
[SENSE:]JPULSEEMODEIFTPLEVEI?......cciiiieeieeie ettt ettt esee et esae e e e e sseeenneenes 338
[SENSe:]PULSe:EMODEL:FTPTIMEIAVERAGE?......cciiiiiiieiieaie ettt 339
[SENSe:]PULSe:EMODEL:FTPTIMEICOUNL?. .....oiiiiiiii ittt ettt nee s 292
[SENSe:]PULSE:EMODELFTPTIMEILIMIE?.....c.iiiiiiiiieceeetee ettt snee e 345
[SENSe:]PULSe:EMODEL:FTPTIMEIMAXIMUM?.....ooiiiiieeiiie ettt e et e et e e s e e s aaeeeeaeaeens 339
[SENSe:]PULSe:EMODel:FTPTime:MINimum?...... ..339
[SENSe:]PULSe:EMODel:FTPTIME:SDEVIAtION?.....couiiiiiiiii i 339
[SENSE:IPULSEEMODEIFTPTIME?...cicciiieeeiiie ettt e e e et e et e e et e e e ese e e e saseeeennseeeenseeeas 339
[SENSe:]PULSe:EMODEI:RBPTIME:AVERAGE?. ... .eiiiiiiiieiee ettt ettt 340
[SENSe:]PULSe:EMODEI:RBPTIMEICOUNL?......cuiiiiiiiii ettt ettt e e e nnee e 292
[SENSe:]PULSe:EMODEI:RBPTIMELIMIt?. ... .ooiiiiiiiiiieiie e 345
[SENSe:]PULSe:EMODEel:RBPTIME:MAXIMUM ...ttt ettt ettt e eaee e nnea e 340
[SENSe:]PULSe:EMODel:RBPTime:MINimum?..

[SENSe:]PULSe:EMODEel:RBPTIME:SDEVIAtIoN?........oiiiiiie ettt a e 340
[SENSe:]PULSEEMODEIRBPTIME?. ...ttt ettt ettt ettt et e et eeebeeeneeeeneeeneeaaneaas 339
[SENSe:]PULSe:EMODEl:RHPLEVEIAVERAGE?.......coitiiiiiiiiie ittt 340
[SENSe:]PULSe:EMODEI:RHPLEVELI:COUNL?......ooiiiie ettt et e s aaaeeennes 292
[SENSe:]PULSe:EMODEI:RHPLEVEILIMIt?........oiiiiiiiie ettt 345
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[SENSe:]PULSe:EMODEl:RHPLEVELMAXIMUM?......viiiiiie ettt e et e e e e e e e naaeeennes 340
[SENSe:]PULSe:EMODel:RHPLEVEI:MINIMUM?......ooiiiiiiiiieiieeiie ettt 340
[SENSe:]PULSe:EMODEel:RHPLEVEI:SDEVIAtION?.......coiiiiiiiiiiiiie ettt 340
[SENSE:JPULSE:EMODEIRHPLEVEI?. ...ttt e e et e e enaa e e snnaeaes 340
[SENSe:]PULSe:EMODEI:RHPTIMEIAVERGGE?.......ooiuiiiiii ettt eeas 341
[SENSe:]PULSe:EMODEI:RHPTIMEICOUNL?.......ooiiiiiiieciie ettt e snne s 292
[SENSe:]PULSe:EMODEL:RHPTIMEILIMIE?.....couiiiiiiiiiiit ettt 346
[SENSe:]PULSe:EMODEel:RHPTIMEMAXIMUM?......oiiiiiiiiiiie ettt ettt 341
[SENSe:]PULSe:EMODel:RHPTIMEMINIMUM ..ottt 341
[SENSe:]PULSe:EMODEel:RHPTIME:SDEVIAtION?......ocoiiiii ettt 341
[SENSe:]PULSEEMODELIRHPTIME?......uiiiiiiiiie ettt ettt et e et et e b e et e eseeeneeesaeesneaanns 341
[SENSe:]PULSe:EMODEI:RLPLEVELAVERAGE?. ..ottt 342
[SENSe:]PULSe:EMODel:RLPLevel: COUNt?......

[SENSe:]PULSE:EMODEI:RLPLEVELLIMIt?. ... ..ottt 346
[SENSe:]PULSe:EMODel:RLPLEVELMAXIMUM ...ttt 342
[SENSe:]PULSe:EMODEIL:RLPLEVELMINIMUM?.....ooiiiiiiieeie ettt e e e e aeee s 342
[SENSe:]PULSe:EMODEI:RLPLEVELI:SDEVIAtONT?.......coiiieiiiieiieeiie ettt 342
[SENSE:JPULSEEMODEIRLPLEVEI?........ooeiiieeiecee ettt ettt ettt sre et enseesaesnee s 341
[SENSe:]PULSe:EMODEI:RLPTIMEIAVERAGE?. ...ttt 342
[SENSe:]PULSe:EMODel:RLPTime:COUNTt?...

[SENSe:]PULSE:EMODEI:RLPTIMELIMIt?......ccoviiiiieiieeie ettt et eneesaeeenea s 346
[SENSe:]PULSe:EMODEL:RLPTIME:MAXIMUM ...ttt ettt ettt e et e et e s eaneeeesnseeeannes 342
[SENSe:]PULSe:EMODel:RLPTIME:MINIMUM?......oiiiiiiiiiiieei ettt an 342
[SENSe:]PULSe:EMODEl:RLPTIME:SDEVIAtONT?.......oiiiiiiiiiiieieeeie et 342
[SENSE:JPULSEEMODEIRLPTIME?......iiieieiie ettt e e st e e e e e s e e snbaeeenaeeesannaeenns 342
[SENSe:]PULSe:EMODEI:RMPLEVEIAVERAQJE?...... oo ittt ettt ettt 343
[SENSe:]PULSe:EMODel:RMPLevel: COUNt?. ..292
[SENSe:]PULSe:EMODELRMPLEVELLIMIt?........oiiiiiieeeeeeeee e e 346
[SENSe:]PULSe:EMODEI:RMPLEVEI:MAXIMUM? ...ttt ettt eaeeeereenneaens 343
[SENSe:]PULSe:EMODel:RMPLEVELMINIMUM?......oiiiiiiiiiii ettt 343
[SENSe:]PULSe:EMODEl:RMPLEVEL:SDEVIAtION?........ooiiiiiie ettt 343
[SENSe:]PULSEEMODELIRMPLEVEI?. ... .ottt ettt ettt ebe et e e ebeaeneeas 343
[SENSe:]PULSe:EMODEl:RMPTIMEIAVERGQJE?.......coiiiiiiiiiie it 344
[SENSe:]PULSe:EMODELRMPTIME:ICOUNL? ..ottt et e et e e e e s enneeeennes 292
[SENSe:]PULSe:EMODEI:RMPTIMEILIMIt?......oeiiiiiiiiii ettt 346
[SENSe:]PULSe:EMODEel:RMPTIMEIMAXIMUM?......uiiiiiiiieaiie ettt 344
[SENSe:]PULSe:EMODEl:RMPTIME:MINIMUM?.....ooiiiiiieiiie ettt ettt e e e e e e s aae e e aeaeeas 344
[SENSe:]PULSe:EMODel:RMPTime:SDEViation?..

[SENSE:JPULSEEMODEIRMPTIME?.......iiiiieiieeiie et et eite et e etee et et eete e s steesteessteeseeesseesseessseesseeenseeaseeans 343
[SENSe:]PULSe:EMODEI:RTPLEVEIEAVERAGE?......cc.iiiiiiieiieeiieite ettt 344
[SENSe:]PULSe:EMODEI:RTPLEVEICOUNL?. ..ottt 292
[SENSe:]PULSE:EMODEL:RTPLEVEILIMIE?........oiiiiieiie ettt 346
[SENSe:]PULSe:EMODEL:RTPLEVEIMAXIMUM?....ooiiiiiie ettt erre e e s e e e eneee s 344
[SENSe:]PULSe:EMODEl:RTPLEVELMINIMUM?. ...ttt 344
[SENSe:]PULSe:EMODel:RTPLevel:SDEViation?..

[SENSE:JPULSE:EMODEIRTPLEVEI? ...ttt e et e e naee e e s 344
[SENSe:]PULSe:EMODEL:RTPTIMEIAVERAGE?. ...ttt ettt et nbe e 345
[SENSe:]PULSe:EMODELRTPTIMEICOUNL?......ooitiiiiieiiie ettt ettt e sssaesaeeenraennee s 292
[SENSe:]PULSe:EMODELRTPTIMEILIMIE?...cc.uiiiiieiie et 346
[SENSe:]PULSe:EMODEel:RTPTIMEIMAXIMUM?.....oiiiiiiiieiieeie ettt ettt ettt e e enree e s 345
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[SENSe:]PULSe:EMODEel:RTPTIMEMINIMUM?.......viiiiiiii et enna e 345
[SENSe:]PULSe:EMODel:RTPTime:SDEViation?...

[SENSE:JPULSEEMODEIRTPTIME?. .. et iiieieieeeie sttt ee st ettt e esneeneesaeeneesaeeneeseeaneenseeneeneenn 345
[SENSe:]PULSe:FREQUENCY:CRATEAVERAGE?......ccviiiiiiieitieiesie ettt 323
[SENSe:]PULSe:FREQUENCY:CRATEICOUNL?.......oiiiiiiiieii et 292
[SENSe:]PULSe:FREQUENCY:CRATEILIMIt?.......oiiiiieeiecie ettt nee s 346
[SENSe:]PULSe:FREQUENCY:CRATEIMAXIMUM ...ttt 323
[SENSe:]PULSe:FREQUENCY:CRATEIMINIMUM?. ....cuiiiiiiiiiiiieeeeieee et 323
[SENSe:]PULSe:FREQuencY:CRATE:SDEVIAtIONT.....cc.uiiiiiiiii et 323
[SENSe:]PULSE:FREQUENCYICRATE?. ...ttt ettt ettt ettt et e st enbeeaneeenne 322
[SENSe:]PULSe:FREQuency:DEViation:AVERAQGE?........ocoiiiiiiiiiiei et 323
[SENSe:]PULSe:FREQuency:DEVIation:COUNL?........coiiiiiiiiie ittt 292
[SENSe:]PULSe:FREQuency:DEViation:LIMit?......
[SENSe:]PULSe:FREQuency:DEViation:MAXIMUM?........ociiiiiiiiiieei e 323
[SENSe:]PULSe:FREQuency:DEViation:MINIMUM?......ccoiiiiiiiieiec s 324
[SENSe:]PULSe:FREQuency:DEViation:SDEVI@tion?...........coiuiiiiiiiiiiieeiee e 324
[SENSe:]PULSe:FREQUENCY:DEVIGONT.......oiuiiiiiiiiiiee ettt 323
[SENSe:]PULSe:FREQUeNCY:PERROIAVERAQGE?. .......iiiiiiiiiiie et 324
[SENSe:]PULSe:FREQUENCY:PERROICOUNE?. ...ttt 292
[SENSe:]PULSe:FREQuency:PERRor:LIMit?.........
[SENSe:]PULSe:FREQuency:PERROIMAXIMUM?......uiiiiiiiiiiii ettt 324
[SENSe:]PULSe:FREQuUency:PERROIMINIMUM?......iiiiiiiiiiii ettt 324
[SENSe:]PULSe:FREQuUency:PERRONSDEVIGON?.......ccviiiiiiieiieeesteee s 324
[SENSe:]PULSE:FREQUENCY:IPERROI?........viiitieiiie ettt ettt ettt ettt ssae e e enaeeseeannaeas 324
[SENSe:]PULSe:FREQUENCY:POINEAVERAQGE?........ciiiiiiieii ettt 325
[SENSe:]PULSe:FREQUENCY:POINECOUNLE?......otiiiiiiiieti et 292
[SENSe:]PULSe:FREQuency:POINt:LIMit?......... ...346
[SENSe:]PULSe:FREQUENCY:POINEMAXIMUM?.....oiiiiiiiiie ittt 325
[SENSe:]PULSe:FREQUENCY:POINEMINIMUM?. ..ot 325
[SENSe:]PULSe:FREQueNCY:POINt:SDEVIAtION?......cccuiiiiiiiiiii et 325
[SENSe:]PULSE:FREQUENCY:IPOINE?. ...ttt ettt et esnae e 325
[SENSe:]PULSe:FREQuency:PPFRequency:AVERAQGE?........cccoiiiiiiiiiiiic e 326
[SENSe:]PULSe:FREQuency:PPFRequency:COUNL?........cooiiiiiiiie et 292
[SENSe:]PULSe:FREQuency:PPFReqUENCY:LIMIt?........c.iiiiiiiiiiiie it 346
[SENSe:]PULSe:FREQuency:PPFRequency:MAXIMUM?........cociiiiiiiiiiiieeieeiee e 326
[SENSe:]PULSe:FREQuency:PPFRequency:MINIMUM?.........c.coiiiiiiiiiieee e 326
[SENSe:]PULSe:FREQuency:PPFRequency:SDEVIAtion?............ooiiiiiiiiieiie ettt 326
[SENSe:]PULSe:FREQuency:PPFRequency?.....................
[SENSe:]PULSe:FREQuUeNCY:RERROFAVERGGE?.......couiiiiiiiieiiie ettt 326
[SENSe:]PULSe:FREQUENCY:RERROFICOUNL?.......oiitiiiii ittt 292
[SENSe:]PULSe:FREQUENCY:RERROILIMIt?....c..oiiiiiiiiiiiiee e 346
[SENSe:]PULSe:FREQuency:RERROFMAXIMUM?......coiiiiiiiiii ettt 326
[SENSe:]PULSe:FREQuency:RERROIMINIMUM?.....co.uiiiiiiiiiiii et 327
[SENSe:]PULSe:FREQuUency:RERROMSDEVIGtONT?.......c..oiiiiiiiiiieiiieee e 327
[SENSe:]PULSe:FREQuency:RERRor?.... ...326
[SENSEIPULSEIID?....c.ee ettt h et ettt ettt sttt et et ea e e be e e 294
[SENSE:JPULSEINUMBET?. ...ttt bttt h et h e bbbttt s et ae et nae e e e nneenee e 294
[SENSe:]PULSe:PHASE:DEVIation:AVERAQGE?........ooiiiiiiiii ettt 328
[SENSe:]PULSe:PHASE:DEVIation:COUNL?.......ccoiiie ettt aea e naeas 292
[SENSe:]PULSE:PHASE:DEVIGtON:LIMIE?......oiiiiiiiiiiiee e 346
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[SENSe:]PULSe:PHASE:DEVIation:MAXIMUM?.......oiiiiiiee ettt e e enaa e e naeaeenneas 328
[SENSe:]PULSe:PHASe:DEViation:MINimum?...
[SENSe:]PULSe:PHASE:DEViation:SDEVIAtON?........coitiiiiiiiie et 328
[SENSE:JPULSE:IPHASEDEVIGtION?......oeiiiieeieeee ettt ettt e st e et e e et e e e eraeeeenseeeenns 328
[SENSe:]PULSe:PHASE:PERROIMAVERAGE?......ciiiiiiiiii ettt ettt ettt e ene e e s 329
[SENSe:]PULSE:PHASE:PERROICOUNI? ... ..ottt neeeneenee s 292
[SENSe:IPULSE:PHASE:IPERROILIMIt?.......viiiiieie ettt e e e e e e e snnnae e e 346
[SENSe:]PULSe:PHASE:PERROIMAXIMUM?.....ooiiiiiiiiii ettt ettt e e eenea e 329
[SENSe:]PULSe:PHASE:PERROIMINIMUM?. ...ttt 329
[SENSe:]PULSe:PHASE:PERROINSDEVIAtONT. ....c..viiiiiieeecee ettt 329
[SENSE:JPULSEIPHASEIPERROI?..... .ottt ettt ettt e bt et e et eebe e beeeneeesneeeneeenns 328
[SENSe:]JPULSE:PHASE:POINEAVERAGE?......eeiuiiieeieieeiee ettt e et e e sneeneesneeneenees 329
[SENSe:]PULSe:PHASe:POINt:COUNt?......

[SENSE:]IPULSEIPHASEIPOINELIMIt?. . ...ttt ettt et e e e beeenea e 346
[SENSe:]PULSe:PHASE:POINEMAXIMUM?. ...ttt ettt b e s 329
[SENSe:IPULSE:PHASE:POINEMINIMUM?. ...ttt e e e e nae e e ennraeeenneas 330
[SENSe:]PULSE:PHASE:POINESDEVIGtON?.......eiiiiiiiie ittt ettt e e 330
[SENSE:JPULSEIPHASEIPOINI?......oviiiiieie ettt ettt ettt e ssteesaesnbeesbeeesaeesneeensaenneas 329
[SENSe:]PULSe:PHASE:PPPHASE:AVERAGE?. ...ttt 330
[SENSe:]PULSe:PHASe:PPPHase: COUNt?. ...292
[SENSE:]JPULSE:PHASE:PPPHASELIMIt?.... oottt 346
[SENSe:]PULSe:PHASE:PPPHAaSE:MAXIMUM?.......oiiiiiiiie ettt e e e enna e e 330
[SENSe:]PULSe:PHASE:PPPHAaSE:MINIMUM?.......oiiiiiiiieiiii ittt ettt ettt e b e 330
[SENSe:]PULSe:PHASE:PPPHaSE:SDEVIAtIONT?........ooiiiiiiiiiie ittt 330
[SENSE:JPULSEIPHASEIPPPHASE?.......coieiiieeteee ettt ettt et e e et e et e e e enseeesenneeeannes 330
[SENSe:]PULSe:PHASE:RERROINIAVERAQGE?. ... .ottt ettt et ebeesnee e 331
[SENSe:]PULSe:PHASe:RERRor:COUNt?... ..292
[SENSe:IPULSE:PHASE:RERROILIMIE?.....oeiieiiieeeeiee ettt e e enra e e 346
[SENSe:]PULSe:PHASE:RERROIMAXIMUM?. ..ottt ettt et e et eaeeeseeeeneeeneeaneaens 331
[SENSe:]PULSe:PHASE:RERRONIMINIMUM?......oiiiiiiiiiiii ittt 331
[SENSe:]PULSe:PHASE:RERRONSDEVIGON?......ciiiiiieeciiee ettt e e 331
[SENSE:JPULSEIPHASEIRERROI?. ...ttt ettt ettt et e e et e et e e eaeeenteeeneeeneeeneeas 331
[SENSe:]PULSe:POWer:ADROOP:DBIAVERAQGE?........oiiiiiiieiiteite ettt 298
[SENSe:]PULSe:POWer:ADROOP:DBICOUNL?.......oiiiiiieecee ettt e et e e enee e e snnee s 292
[SENSe:]PULSe:POWEr:ADROOP:DB:ILIMIt?. ... .ciiiiiiiii ittt ettt ettt e nbe e 346
[SENSe:]PULSe:POWer:ADROOP:DB:IMAXIMUM?....cutiiiiiiiieite ettt 298
[SENSe:]PULSe:POWer:ADROOP:DB:MINIMUM?......oiiiiiiie ettt ettt e et e e e e ane e e 298
[SENSe:]PULSe:POWer:ADRoop:DB:SDEViation?...

[SENSe:]PULSe:POWErADROOPIDB?. ...ttt 298
[SENSe:]PULSe:POWer:ADROOP[:PERCENt:AVERAGE?..........oiiiiiiieiiie ettt 299
[SENSe:]PULSe:POWer:ADROOP[:PERCENt]:COUNL?.......cuiiiiiiie ittt 292
[SENSe:]PULSe:POWer:ADROOP[:PERCENt:LIMIt?. ..ot 346
[SENSe:]PULSe:POWer:ADRoOP[:PERCENt:MAXIMUM?......coiiiiiiiie ettt 299
[SENSe:]PULSe:POWer:ADRoop[:PERCeNt]:MINIMUM?........iiiiiiiiiiiieiieeie et 299
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:SDEViation?.

[SENSe:]PULSe:POWer:ADROOP[:PERCEN]?.....ciiieiieeiee ettt e 298
[SENSe:]PULSE:POWEIAMPLIECOUNLE?. ...ttt ettt et e et e neeenbeaenneeas 292
[SENSe:]PULSe:POWErAMPLIQICOUNL?......ootieitieetie ettt ettt esee e e eteestaesnaeeeneesnnaennees 293
[SENSe:]PULSe:POWer:AMPLIUAEIAVERGGE?.......c.uiiiiieiie ettt 299
[SENSe:]PULSe:POWEr:AMPLItUAEICOUNL?. ... .ooiiiiii ettt eea e 293
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[SENSe:]PULSe:POWer:AMPLItUEIIIAVERAQGE?. .......oiiiiiiiie et 300
[SENSe:]PULSe:POWErAMPLIEUAE:ILIMIt?. ..ottt 346
[SENSe:]PULSe:POWer:AMPLItUdE: lIMAXIMUM ...ttt 300
[SENSe:]PULSe:POWer:AMPLItUde: IMINIMUM?......oiiiiiie ettt e e e e e 300
[SENSe:]PULSe:POWer:AMPLItUdE:l:SDEVIAtON?........coiiiiiii ittt 300
[SENSe:]PULSE:POWErAMPLITUAEII?. ...ttt 300
[SENSe:]PULSe:POWErAMPLIUAEILIMIt?.... ..ottt aae e e ree e nnes 346
[SENSe:]PULSe:POWer:AMPLItUAEIMAXIMUM?.......ooiiiiiiiii ittt 299
[SENSe:]PULSe:POWer:AMPLItUAEIMINIMUM?.....oiiiiiiii e 300
[SENSe:]PULSe:POWer:AMPLItUdE:IQ:AVERAQJE?. .......oiiiiiiii ittt 301
[SENSe:]PULSe:POWer:AMPLItUAEIQ:ILIMIt?. .....ooiiiiiie ettt 346
[SENSe:]PULSe:POWer:AMPLitude:Q:MAXIMUM?....uiiiiiiiiie ittt 301
[SENSe:]PULSe:POWer:AMPLitude:Q:MINimum?.....
[SENSe:]PULSe:POWer:AMPLitude:Q:SDEVIAtON?........ooiiiiieiii ettt 301
[SENSe:JPULSE:POWErAMPLIEUAEIQ?.....ceiieiieeiie ettt ettt ettt et esaseesaeenseesseeanneeas 301
[SENSe:]PULSe:POWer:AMPLIitUdE:SDEVIAtION?.......c..viieiceiieeeee et 300
[SENSE:]JPULSEIPOWEIAMPLIEUAE?. ...ttt ettt e et e e e eaeeenee e 299
[SENSe:]PULSE:POWENAVG:AVERAQJE? ... .ottt ettt ettt 302
[SENSE:JPULSE:POWENAVGICOUNL?. ...ttt ettt e et e e e nte e e snte e e enneaeeanaeas 293
[SENSe:]PULSe:POWer:AVG:LIMit?.........

[SENSe:]PULSE:POWErAVG:MAXIMUM? ...ttt sttt ettt sttt ne e sene s 302
[SENSe:]PULSE:POWENAVG:MINIMUM ..ottt ettt s e e e e et a e eatee e snsseeesnsaeeennneaeenns 302
[SENSe:]PULSE:POWETrAVG:SDEVIAtON?.......ciiiii ettt ettt et et et eebeeenee e 302
[SENSE:JPULSEIPOWETIAVG? ... .ottt ettt e et et e e bt e et e e saeesase e st e e sbeesseeesseesnseesaeanseesneesnnaens 301
[SENSe:]PULSE:POWEIBASE:AVERAGE?.....ccuuiiiiiieiie ittt n 302
[SENSe:]PULSE:POWEIBASE:COUNL? ...ttt ettt ettt e et e et e e e eaeeennaeeeeas 293
[SENSE:]JPULSE:POWENBASE:LIMIt?.....ccueeieieeesie ettt eesne e nis 346
[SENSe:IPULSE:POWErBASE:MAXIMUM?.....ooiiiiiiee ettt ettt e e s e e et e e et e e e ensae e e enseeeesnneeas 302
[SENSe:]PULSE:POWErBASE:MINIMUM? ..ottt ettt et e e et e e e e eaeeenseeeneeenbeesneaanns 302
[SENSe:]PULSe:POWEr:BASE:SDEVIAtIONT. ..ottt 302
[SENSE:JPULSEIPOWEIBASE?.......cc oottt ettt e e e et e e e s e e e e e s nba e e esteeesnnaeeeanneas 302
[SENSe:]PULSE:POWEIMAXAVERAGE?. ...ttt ettt ettt ettt et et eebe et eeeaeesneaenns 303
[SENSE:]JPULSE:POWEIMAXICOUNL? ..ottt ettt ettt et e e s e e sbeesneeensaeenseenseeanneeas 293
[SENSE:JPULSE:IPOWENMAXLIMIE?....ooiiiiiee ettt ettt et e s e et e e e e e nta e e esae e e e nsaaeeaneeas 346
[SENSe:]IPULSE:POWEIMAXIMAXIMUM?.....ciiiiiiiiiiie ettt ettt et esteeeeae e et e e steeasbeesneeenseeeneeenbeaaneeaas 303
[SENSe:]PULSe:POWErMAX IMINIMUM?....oiiiiiieiieeite ittt sttt e 303
[SENSe:IPULSE:POWENMAX:SDEVIAtION?.....ccc ittt et e e et e e s eesnnae s 303
[SENSE:JPULSEIPOWETIMAX?.....e ettt ettt ettt ettt et e e ae e e bt e et e e st e enbeeebeeenseeeneeenneeaseeas 303
[SENSe:]PULSE:POWETMIN:AVERGQJE?.......oiitiiiiiiiiie ettt sttt s 304
[SENSe:JPULSE:POWENMIN:COUNL?......ooiiiiiie ettt e et e e et e e e esae e e enseeeennneeas 293
[SENSE:]JPULSEIPOWETMIN:LIMIE?. ...ttt ettt ettt e et e e e sae e e s e e eneeesbeaaneeaas 346
[SENSe:]PULSe:POWErMIN:MAXIMUM? ...ttt sttt e 304
[SENSe:IPULSE:POWENMIN:MINIMUM?.....oiiiiiiieciiee ettt et e et e et e e st e e e eateeessanaeesnnaeeannes 304
[SENSe:]PULSE:POWETMIN:SDEVIGON?.......cooiiiiiiieiieitit ettt ettt e et saeeenee e 304
[SENSe:]PULSe:POWer:MIN?................

[SENSe:]PULSE:POWEION:AVERGGE?..... oottt ettt ettt ettt et 305
[SENSE:]PULSEIPOWEIIONICOUNL?. ...ttt ettt ettt et e et e et e e see e eneeenseeeneeeseesneeanns 293
[SENSE:]PULSEIPOWETIION:LIMIE?....ccviiiiieeeii ettt ettt s e e te e s e nae e s e ennaennnas 346
[SENSe:IPULSE:POWENON:MAXIMUM?.....oiiiiiiie ettt ettt e e e e et e e e et e e e ess e e e sbaaaesnsaeeesnseeeasneeeannes 305
[SENSe:]PULSE:POWErON:IMINIMUM?. ...ttt ettt ettt e e et eebe e neeesaeeenneeeeean 305
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[SENSe:]PULSE:POWENON:SDEVIGON?......eiiiiiiee ettt e e a e e e e e snae e e sanaaeenns 305

[SENSE:JPULSEIPOWETIION?. ...ttt ettt ettt et e et e e bt e eae e e eab e et e e eseeeaeesneeasaeenneeaneaanneean 304
[SENSe:]PULSe:POWer:OVERShOOt:DBIAVERAQGE?........oiiiiiiiieiie et 305
[SENSe:]PULSe:POWer:OVERShOOt:DBiCOUNL?......c.veiieeiiie et 293
[SENSe:]PULSe:POWer:OVERShOOt:DB:ILIMIt?.......ccueiiiiiiiiiieeiie ettt 346
[SENSe:]PULSe:POWer:OVERSh0Ot:DB:MAXIMUM?....cuiiiiiiiiiiiieie ettt e 305
[SENSe:]PULSe:POWer:OVERShoOt:DB:MINIMUM?........ooiiiiieiiiie ettt e e 306
[SENSe:]PULSe:POWer:OVERSh0Ot:DB:SDEVIAtoN?.......ccoiiiiiieiiieiie ettt 306
[SENSe:]PULSe:POWErOVERSNOOtDB?........eiiiiiiiiiiiiee ettt 305
[SENSe:]PULSe:POWer:OVERshoOt[:PERCENt]:AVERAGE?.........coiiiiiiiiiiieiiie et 306
[SENSe:]PULSe:POWer:OVERSshoOt[:PERCENt]:COUNL?.......c.oiiiiiiiieiieiee e 293
[SENSe:]PULSe:POWer:OVERShOOt[:PERCENt:LIMIt?........ooiiiiiiiiieiei e 346
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MAXimum?.
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MINIMUM?.........ooiiiiiiiaiie it 306
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:SDEVIation?..........ccciiiiiiiiiiiiieeccee e 306
[SENSe:]PULSe:POWer:OVERShOOL[:PERCENE]?......ccoiiiieiiee ettt 306
[SENSe:]PULSE:POWETIPAVG:AVERAQJE? ... ..ottt ettt ettt e et eeseeeneeenbeeaneaanns 307
[SENSe:]JPULSE:POWETIPAVG:COUNL?.......ooiitieiiie ettt ettt ettt et et e e sbeesneeensaesnseeseeaseeens 293
[SENSE:JPULSE:POWENPAVG:LIMIt? ...ttt e e et e e e e e e enraeeennnas 346
[SENSe:]PULSe:POWer:PAVG:MAXimum?..

[SENSe:]PULSe:POWEr:PAVG:MINIMUM?. .....oiiiiiiiitieie ettt 307
[SENSe:]PULSe:POWErPAVG:SDEVIAtION?........eiiiiiiie ettt e st e e aae e 307
[SENSE:JPULSEIPOWETIIPAVG? ...ttt ettt ettt et e e it et e et e e st e et e e eneeenteeeneeeseeaneeas 307
[SENSe:]PULSe:POWErPMIN:AVERAGE?.......cuiiiiiiiitieitt ettt ettt 308
[SENSe:]PULSE:POWENPMIN:COUNL? ..ottt et et st e e e sae e e naeaeenaeas 293
[SENSe:JPULSE:POWETPMIN:LIMIE?. ...ttt ettt e ne e e s 346
[SENSe:]PULSe:POWer:PMIN:MAXimum?..

[SENSe:]PULSE:POWErPMIN:MINIMUM?.....ooiiiiiiiiiie ettt et e e et e et e e s sas e e e baeeeenreeesnnes 308
[SENSe:]PULSe:POWETrPMIN:SDEVIGtIONT......oiiiiiii ittt et e e 308
[SENSE:JPULSEIPOWETIPMIN?. ...ttt ettt ettt ettt et e et et e s saa e s e ssbeessaeesseesnseenseeanseenseesnneenns 307
[SENSe:]PULSE:POWETPOINEAVERAQGE? ... oottt ettt et 309
[SENSe:]PULSE:POWETPOINECOUNL?. ...ttt ettt e e e sae e e e e eneeenbeaeneeeas 293
[SENSE:]JPULSE:POWETPOINELIMIt?.....cctiiiiiiiiiecie ettt ettt ettt e eaa e s e b e sneeenns 346
[SENSe:]PULSE:POWErPOINtMAXIMUM ...ttt ettt tee et a e et e e e e e s saseeeebneesereeeannnes 309
[SENSe:]PULSe:POWETr:POINEMINIMUM? ..ottt e e e 309
[SENSe:]PULSe:POWEr:POINESDEVIAONT. .....coiiiiiiiiiiieiie et 309
[SENSE:JPULSEIPOWEIPOINL?.......eeiiieiee ettt e e et e et e e e st e e et e e e e ba e e s enbeeesnaseeeannneeeas 308
[SENSe:]PULSe:POWer:PON:AVERage?.

[SENSE:JPULSE:POWENPON:COUNLE?.... .ottt ettt nee e neesne e nes 293
[SENSE:JPULSE:POWEIPON:LIMIt?.....cciitiiiiieiie ettt e st e e et e e e e s nta e e esaa e e e naaaeeanneas 346
[SENSe:]PULSE:POWEIPON:IMAXIMUM?.....cuiiiiiiiiiie ittt ettt et e et e et e et e seeesneeaneeeeneeenseaaneeaas 309
[SENSe:]PULSe:POWErPON:MINIMUM?....oiiiiiiiiieiiie ittt ettt 309
[SENSe:]PULSE:POWErPON:SDEVIAtION?......cciciiieeiiiee ettt et e e e e e e s eeannaeeas 309
[SENSE:JPULSEIPOWETIIPON?. ...ttt ettt ettt ettt e e ae e et e teeenbeeebeeanseeeneeenneaaneaas 309
[SENSe:]PULSe:POWer:PPRatio:AVERage?...

[SENSe:]PULSe:POWEr:PPRatio:COUNL?........coiii ettt e et e s e e aana e 293
[SENSe:]PULSE:POWETrPPRALIO:LIMIt?.......ooiiiiiiiie ettt ettt sbee e 346
[SENSe:]PULSe:POWer:PPRatio:MAXIMUM?. ..ottt 310
[SENSe:]PULSe:POWer:PPRatio:MINIMUM?......cooiiieiiie ettt st e e eneeas 310
[SENSe:]PULSe:POWer:PPRatio:SDEVIAtION?........coiiiiiiiiiieie ettt 310
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[SENSE:JPULSE:IPOWENPPRALIO?.......ciiitiiiieiiee ettt ettt e et e e et a e et e e e snaeeeenneeas 310
[SENSe:]PULSe:POWer:RIPPle:DB:AVERage?..
[SENSe:]PULSe:POWErRIPPIE:DBICOUNL?......c.oiiiiiiieiieesieeeste et sne e e eneenneens 293
[SENSe:IPULSE:POWENRIPPIE:IDB:LIMIt?........evieeiiiiee ettt et et e e e e e eanee e e 346
[SENSe:]PULSe:POWer:RIPPIE:IDB:IMAXIMUM?......cuiiiiiiiiieie ettt ettt e et e e enee e s 311
[SENSe:]PULSe:POWer:RIPPIE:DB:IMINIMUM?. ..ottt ettt 31
[SENSe:]PULSe:POWer:RIPPIe:DB:SDEVIAtION?.......c..eiiiiiiec ettt 31
[SENSE:JPULSEIPOWETRIPPIEIDB?.....cciiiiiii ettt ettt ettt eb ettt e e nbe e e e e neeeeneeennaeeneas 311
[SENSe:]PULSe:POWer:RIPPIe[:PERCEN:AVERAGE?.......cccuiiiiiiiiieei et 312
[SENSe:]PULSe:POWer:RIPPIe[:PERCENt:COUNL?.........viieiiiie ettt 293
[SENSe:]PULSe:POWer:RIPPIE[:PERCENt:LIMIt?.........ooiiiiiiii e 346
[SENSe:]PULSe:POWer:RIPPIe[:PERCEeNt]:MAXIMUM?.......oiiiiiiiiiieiii ettt 312
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:MINimum?...
[SENSe:]PULSe:POWer:RIPPIe[:PERCeNt]:SDEVIation?.......cc.coiiiiiiiiiiii ettt
[SENSe:]PULSe:POWErRIPPIE[:PERCENE]?.... .ottt sne e e 311
[SENSe:]PULSE:POWENTOR:AVERAQJE? ... .ttt ettt et nne e 312
[SENSe:]PULSE:POWEITOPR:COUNL?. ...ttt ettt ettt e et e e e st e e eaeeeneaenes 293
[SENSE:JPULSE:POWETOR:LIMIE?....cciiiiieieeieee ettt ettt seeemeenneaneenneaneens 346
[SENSe:IPULSE:POWErTOPR:IMAXIMUM?....ciiiiiiiiiiee ettt e et e e st e st a e e ebe e e enteeesnnnaeeanneaeeanneas 312
[SENSe:]PULSe:POWer:TOP:MINimum?.....

[SENSe:]PULSEe:POWETrTOP:SDEVIGONT?......ciiiiiiiiiitieie ettt
[SENSE:JPULSEIPOWEITOP ...ttt ettt e ettt e e et e e et e e e et e e e easeeeesaseeeensaaesesseeeensaeeanes 312
[SENSe:]PULSe:STABIlity: AMPLIUAEICOUNL? ...ttt 293
[SENSe:]PULSe:STABIlity:BURSECOUNL? ...ttt enee e s 293
[SENSe:]PULSe:STABIlity:PHASEICOUNL?......coiiiiiiiiieeitie ettt ettt b e 293
[SENSe:]PULSe:STABIlity:PIBUIrSt:COUNL?. ... .coiiiiiii ittt ettt eereesnea e 293
[SENSe:]PULSe:STABIlity: TOTal:COUNTt?....

[SENSe:]PULSe:TIMING:DCY CIEIAVERAGE? ... oottt ettt ettt 314
[SENSe:]PULSe:TIMING:DCYCIEICOUNL?. ...ttt ettt ettt e e eaeeeneaeneas 293
[SENSe:]JPULSE:TIMING:DCY CIEILIMIE? ..ottt e e enee e 346
[SENSe:]PULSe:TIMING:DCY CIEIMAXIMUM? ..ottt et 314
[SENSe:]PULSe:TIMING:DCY CIEIMINIMUM ...ttt ettt e e ene e e enee e 314
[SENSe:]PULSe:TIMING:DCY CIe:SDEVIAtION?......cuiiiiiiiii it 314
[SENSE:JPULSETIMINGIDCY CIE? ...ttt ettt ettt et he ettt et e e ene et 314
[SENSe:]PULSe:TIMING:DRATIO:AVERAGE ...ttt ettt et e et eaeeese et eeebeesneaanne 315
[SENSe:]PULSE:TIMING:DRATIO:COUNLE?......eiiieieeesie ettt e e esne e e 293
[SENSe:]PULSE: TIMING:DRATIOLIMIE?. ...ttt 346
[SENSe:]PULSe:TIMing:DRATio:MAXimum?...
[SENSe:]PULSe: TIMING:DRATIOIMINIMUM?. ...ttt ettt
[SENSe:]PULSe:TIMING:DRATIO:SDEVIAtIONT.....cueiiiiiiiieie et 315
[SENSE:]PULSE:TIMINGIDRATIO?. ... ettt ettt ettt ettt e et e e e ae e e bt e esteebeeenbeeaneeanseeeneeenseaaneeas 315
[SENSe:]PULSE:TIMING:FALLIAVERGQJE?.......oiiiiiiiiiiie ittt ettt 316
[SENSe:]JPULSE:TIMING:FALLICOUNL?. ...ttt ettt ebe e 293
[SENSe:]PULSE:TIMING:FALLILIMIE?......oiiieiii ettt ettt ettt e eeae et eeeneeeneeaneeas 346
[SENSe:]PULSe:TIMing:FALL:MAXimum?....
[SENSe:]PULSe: TIMING:FALLIMINIMUM?......oiitiiiiiiiie ittt 316
[SENSe:]PULSe:TIMING:FALL:SDEVIGtON?.......coiiiiiiieiieiit ettt et esaee e e 316
[SENSE:JPULSE:TIMINGIFALL?.....ceeeeet ettt e e te et e e e nee e e neeenee 315
[SENSe:]PULSE:TIMING:OFFIAVERAGE?......couiiiiiieiit ittt ettt ettt e nbeesnee e 317
[SENSe:]JPULSE:TIMINGIOFFICOUNL?. ...ttt ettt et et e et e e saeeenteeeneeebeeaneaaas 293
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[SENSe:]JPULSE:TIMINGIOFFLIMIE?. ...ttt 346

[SENSe:]PULSE:TIMING:OF FIMAXIMUM?....otiiiiitiieit ettt 317
[SENSe:]PULSe: TIMING:OFFIMINIMUM ...ttt 317
[SENSe:]PULSe: TIMING:OFF:SDEVItION?......ciiiiiiieitii ittt 317
[SENSE:JPULSE:TIMINGIOFF ...ttt ettt bbb e 316
[SENSe:]PULSE:TIMING:PRF:AVERGGE?......couiiiiiiiiii ettt 317
[SENSe:]PULSE:TIMING:PRFICOUNL?. ..ottt ettt ettt be e 293
[SENSE:JPULSE:TIMING:PRFLIMIE?. ..ottt 346
[SENSe:]PULSe: TIMING:PRFIMAXIMUM?.......oiitiiiiiiie ittt ettt 317
[SENSe:]PULSe: TIMING:PRFIMINIMUM?. ...ttt 317
[SENSe:]PULSE:TIMING:PRF:SDEVIGtONT?......cutiiiiiiiiiieiete ettt 317
[SENSE:JPULSE:TIMINGIPRF ...ttt et e e e me e aeeneenneeneeneeeneenes 317
[SENSe:]PULSe:TIMing:PRI:AVERage?....

[SENSe:]JPULSE:TIMING:PRIECOUNL?. ...ttt ettt ee s 293
[SENSE:JPULSE:TIMING:PRIELIMIE?......eieeeieieese ettt e e eenneenee e 346
[SENSe:]JPULSe: TIMING:PREMAXIMUM ...ttt ettt ettt 318
[SENSe:]PULSE:TIMING:PREMINIMUM?.....coiiiiiiiieiee ettt 318
[SENSe:]PULSe: TIMING:PRIESDEVIGtONT.......eiiiiieie ettt 318
[SENSE:JPULSEITIMINGIPRI? ...ttt ettt b ettt et e et et e e ene e 318
[SENSe:]PULSe:TIMing:PWIDth:AVERage?....
[SENSe:]JPULSEe:TIMING:PWIDth:COUNL?.......eiiiiiieeieie ettt eneas 293
[SENSe:]PULSE:TIMING:PWIDI:LIMIt?. ...ttt e 346
[SENSe:]PULSe:TIMING:PWIDth:MAXIMUM?......oiitiiiiiiieiieteei ettt 319
[SENSe:]PULSe: TIMING:PWIDth:MINIMUM?.......coiiiiiiiiiieiieet ettt 319
[SENSe:]PULSe:TIMING:PWIDth:SDEVIGtON?........coiiiiiiieiiii ittt 319
[SENSE:JPULSE:TIMING:PWIDINT. ...ttt bbbttt 319
[SENSe:]PULSe:TIMing:RISE:AVERage?. ...320
[SENSe:]PULSE:TIMING:RISE:COUNL?. ...ttt ettt 293
[SENSe:]PULSE:TIMING:RISE:LIMIt?....coeiiiiiiieit e 346
[SENSe:]PULSe: TIMING:RISE:MAXIMUM?......viiiiiiiiieiieiee ettt 320
[SENSe:]PULSe: TIMING:RISE:MINIMUM?......ooitiiiiiii ittt 320
[SENSe:]PULSEe:TIMING:RISE:SDEVIAtIONT......ciiiiitiiiieieeee ettt 320
[SENSE:JPULSETIMINGIRISE?.....coeiiiiiiiieee sttt e st et et e e neeeneeneeenes 319
[SENSe:]PULSe: TIMING:SETTINGIAVERGGE?......coiiiiiiiiiie ettt 320
[SENSe:]PULSe:TIMING:SETTIHNGICOUNLE?......oiiiiiieiie ettt 293
[SENSe:]JPULSE:TIMING:SETTING:LIMIt?.....oeeiieieeieeeseee sttt n 347
[SENSe:]PULSe: TIMING:SETTING:MAXIMUM?......iiiii ettt 320
[SENSe:]PULSe:TIMing:SETTling:MINimum?.....

[SENSe:]PULSe: TIMING:SETTING:SDEVIAtION?......coiiiiiiiiiieie ittt 321
[SENSE:]PULSE:TIMING:SETTING?. ...ttt ettt ettt et e st et e e et e aneeens 320
[SENSe:]PULSe:TIMING:TSTamMP:AVERAGE? ...ttt ettt et et a e e e e eneeeas 321
[SENSe:]PULSe:TIMING:TSTamMP:COUNL?.......oiiiiiiieetieitee ettt 293
[SENSe:]JPULSE: TIMING:TSTaMP:ILIMIE?.....ooiiiiiieitie ettt 347
[SENSe:]PULSe:TIMING: TSTampP:MAXIMUM?.......oiuiiiiiiiiiieiteeie ettt 321
[SENSe:]PULSe:TIMing:TSTamp:MINimum?...

[SENSe:]PULSe: TIMING:TSTamp:SDEVIAtION?.......cc.eiiiiiiiiiiie ettt 321
[SENSE:IPULSE: TIMING: TSTAMP ...ttt ettt ettt b ettt ettt ettt ettt et e e e ens 321
[SENSe:]PULSe:TSIDelobe: AMPOWEICOUNL?.......oiiiiiiiiiieete ettt 293
[SENSe:]PULSe:TSIDelobe:CRATIO:COUNL?.......oiiiiiieee ettt e e e e enre e e snnnaeenes 293
[SENSe:]PULSe:TSIDelobe:IMPOWErCOUNL?.........oiiiiiiiiie ittt 293
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[SENSe:]PULSe:TSIDelobe:ISLevel:COUNt?........ ...293
[SENSe:]PULSe:TSIDelobe:MFReqUENCY:COUNL?........c.ooiiieieieeieete ettt 293
[SENSe:]PULSe:TSIDelobe:MPHASEICOUNL?. ..ottt 293
[SENSe:]PULSe:TSIDelobe:MWIDth:COUNL?........oiiiiiiie ettt et re e e e e anee s 293
[SENSe:]PULSe:TSIDelobe:PCORrelation:COUNL?.........c.cccuiiiiieiie ettt 293
[SENSe:]PULSe:TSIDelobe:PSLEVEICOUNL?.......ocuiiiiiiiee e 293
[SENSe:]PULSe:TSIDelobe:SDELaY:COUNL?........oiiiiiiieiie ettt 293
[SENSEIIRLENGINT. ...ttt ettt ettt ettt s e b e st et e e ae et e easansesasensessaeneesaeeneenseeseenns 177
[SEINSEISRATE?. ...ttt ettt ettt ettt et e e st e e bt e e s e e bt e e seeeseeenbeebeeess e e st e ense e st e enbeeeneeenseeenteebeeenee s 177
[SENSe:]STATistic<n>:TYPE.... ...271
[SENSE:ISWEEP:COUNL......uiiiiiiieieeiieie ettt ettt e st e et esteeseesteebeesteebeessesseessesseensesseessesseeneesseenes 191
[SENSE:]SWEEP:COUNLCURREN?. ...ttt ettt et et esnee e e enseeneenneaens 192
[SENSE: ISWEEP:POINLS. ....cciiiiieeiiii ettt ettt e e e et e et e e et e e e ssa e e e easaeeesseeeesaeeeentseeesasseeansneeeannes 271
[SENSE:ISWEEP:SCAPIUIE:EVENIS. ......ccuiiiiiitieiieeteeeieete ettt ettt sbe et e ste e sseeneesseeneeseeens 174
[SENSe:]SWEep:SCAPLUre:LENGEN[TIMEL]........coiiiiiieiie ettt ettt ereeeaeesnee e e s s 174
[SENSe:]SWEep:SCAPUre:OF FSEt[: TIME]........oiiiiiie et enra e e 174
[SENSE:ISWEEP:SCAPIUIE[:STATE]......eeeieetieiie ettt ettt ettt ettt te st ee st seesae e esteesaesbeesseeseensesseeneesseenes 174
[SENSEISWEEP:TIME.......ooitiiiiieitie ettt ettt et e et e et e et e et e et eesbeeesseeesseenseessseanseesnsaenseeenseeseesnseanns 177

CALCulate<n>:DELTamarker<m>:LINK...........cciiiiiieeiiie e e e e e st e e snaeeeenneeeenneeas 274
CALCulate<n>:DELTamarker<m>:LINK:TRENG. .........cciiiiiiiiiiii et 277
CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT ... e 281
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT........ccoiiiiiieiiiie e see e eeee e e e aeeeeenaeaeens 282
CALCulate<n>:DELTamarker<m>:MAXImMUM:RIGHL...........ccciiiiii e 282
CALCulate<n>:DELTamarker<m>:MAXIMUM[:PEAK]..........ooi it 282
CALCulate<n>:DELTamarker<m>:MINIMUMILEFT.........cooiiiiiiieeie e e

CALCulate<n>:DELTamarker<m>:MINimum:NEXT .
CALCulate<n>:DELTamarker<m>:MINiMUM:RIGHTL............coo e 283
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK]........c.coiiiiiiiie e 283
CALCulate<n>:DELTamarker<m>:MREFEIENCE...........cccuiiiiiiiiiiii ittt 275
CALCulate<n>:DELTamarker<m>:TRACE. .......cccuii ettt ettt e e st e e e saseeeasnaeeeabeeeeannes 276
CALCuUIate<n>:DELTaMArKEr<mM>:X........oiiiiiiieiiieeeeiie e st e e st e e seee e s snaeeessaeeesnseeesssseeeaasseeeaseeeeanseeeesnseeennnes 276
CALCulate<n>:DELTamarker<m>:X:RELAtIVE?.........cooiiiiiiiiiii et 352
CALCulate<n>:DELTamMarker<m>:Y 2. ... ettt e e et e e et e e e easee e e be e e e anteeaeanneeaeanseeaanes 353
CALCulate<n>:DELTamarker<m>[:STATE].......cccutiiieitiiiii ettt

CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md>.. .
CALCulate<n>:DISTribUtiONIEMODAEL.........cooiiii ettt et e et e e et e e neeeeaneeaeas
CALCulate<n>:DISTribution:FREQUENCY.........ccuiiiiiiiiiiieiie et
CALCulate<n>:DISTribution:LLINES[:STATE]......eiiiiieeiiie ettt e e are e e eraeeeenneeas
CALCulate<n>:DISTrDULIONINBINS........cooii ittt e et e e be e e e enbe e e snbe e e enneeeeanneas
CALCUIate<n>:DISTHDULIONIPHASE. .......ooiiee ettt et e e e e e e e eeeneeeeenneeeannes
CALCuUlate<n>:DISTrDULONIPOWET.........oiiiiiii ittt ettt ettt et nneeete e
CALCulate<n>:DISTribUtION:TIMING......ciiiiieiiiie ettt e e e e e eae e e ebe e e e smnreeesneeeeanneeeas
CALCulate<n>:MARKEI<MZIAOFF ...ttt ee e et e e st e e e aeeeeasseeeeanaeeeeneeeesnneeeens
CALCulate<n>:MARKer<m>:LINK .
CALCulate<n>:MARKer<m>:LINK:TRENG.........cccioiiiiiiiiiei ettt eae e
CALCulate<n>:MARKer<m>:MAXIMUM:LEF T .......c.oiiiiiiire et e e s e e ae e snneeeeneee s
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ..ottt
CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL. ...
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CALCulate<n>:MARKer<m>:MAXimum[:PEAK]....

CALCulate<n>:MARKer<m>:MINIMUM:LEFT ...
CALCulate<n>:MARKer<m>:MINIMUMINEXT ........oooiiioiiie e see e e e e s e e e seee e e nnee e e sneeeennes
CALCulate<n>:MARKer<m>:MINImUM:RIGHL...........cccoiiiiii e
CALCulate<n>:MARKer<m=>:MINIMUM[:PEAK].......coo et ee e e
CALCulate<n>:MARKEr<mM>:PEXCUISION........ccciiitiiiiieaiieeaiieeeaieeeaaieeeassteeesssseeaasneeeaasseeesasseeesasseeesnsseeasns
CALCUIate<n>:MARKEIr<M>ITRACE. ......ciiiiiiii ittt ettt et sh ettt e eaae et e e e sbeeenneenee
CALCUIAte N> IMARKEISIMZIX ettt ettt e e et e e e e e e st e e e sas b e e e aase e e e amneeeasaeeeenseeaesnseeaeanneeas 273
CALCUIAtE<N>IMARKEISIMZIY 2. ettt ettt e e e et e e e e e e et e e e steeeasteeesnseeeeasseeeaasaeeeensseeesnseeeennnenns 353
CALCulate<n>:MARKer<m>[:STATe] .
CALCulate<n>:MARKer<ms>:LINK:TO:MARKEI<MA>.......cooiiiiiiiieiiiie ettt e 272
CALCuUlate<n>:PPSPeCtrUMIAUTO.......cciiieeiieie ettt a e s e e st e e st e e ssteeesnseeeessseaeeseeaesnseeeesnneean 209
CALCulate<n>:PPSPectrum:GTHRESNOIG. .........couiiiiiiieit e 209
CALCulate<n>:PPSPectrum:MAXFIEQUENCY........cciiiiiiaiiiiee ittt et ee et et e e e e e e asbeeesneeeesneeeesnneeaes 209
CALCuUlate<n>:PPSPeCtrUMIRBWV?........coi ittt et ee e ste e e sneeeeesseeaeeseeeesnseeeesnseeeannneeeannes 210
CALCulate<n>:PPSPectrum:STHRESNOIG. ..........coiiiiiiiiiii e 210
CALCulate<n>:PPSPeCtrUM:IWINDOW. ...ttt ee et et a e e e e e e e e asbee e sneeeesnneeesanseaeannneaaanes
CALCUIate<n>:PSPeCIIUMIAUTO.......oiiiiiie ettt s et et e e et e e e st e e e ssseeeanneeeeaneeeeanseeeannseeeannneeens
CALCulate<n>:PSPectrum:BLOCksize. .
CALCulate<n>:PSPeCtrUM:EMODAEL..........ccoiiiiiiiiie ettt ettt e e s e e e sne e e e snseaeanneaeanes
CALCulate<n>:PSPeCtrum:FREQUENCY..........coitiiiiiiiiiiit ettt ettt b e s 204
CALCulate<n>:PSPectrum:GTHRESNOI. ..........coouiiiiiiiii e 204
CALCulate<n>:PSPeCtrum:MAXFIEQUENCY .........uoiiiiieaiieieaaieeeeeitee e et ee et e e et e e e abeeeaabeeeaanseeeaanseeeanneeeaannes 205
CALCUIate<N>:PSPECIIUMIPHASE. ... ..oii ettt e e e e e et e e et e e et e e enteeeennseeeannneeeannes 205
CALCUIate<n>:PSPECIrUMIPOWVET ... ittt 205
CALCuUlate<n>:PSPeCtrUm:iRBWV?...... ..ottt ettt et e et e e et e e e e b e e e anbeeeanteeeannnes 207
CALCulate<n>:PSPectrum:STHRESNOIG. ........ccuiiiiiiie e neeeeenees 207
CALCulate<n>:PSPectrum:TIMing .
CALCUIate<n>:PSPeCIrUM:IWINDOW. .......coiitiiiaiieieeeiiee ettt ettt et e ettt e e s aee e e e sae e e aasbeeeaneeeesneeeesnnneeanns 208
CALCulate<n>:RRSPECIIUMIAUTO......coiiiiiie ittt e et e st e e e st e e st e e e e e e e e nteeesnseeeannaeeeanneeeeanneas 230
CALCulate<n>:RRSPECIrUMIRBWV.........ccuiiiiiii ettt 231
CALCulate<n>:RRSPECITUM:IWINDOW. .......ccoitiiiiiiiieiiiie ettt et e et e e e atee e e aseeeeeneeeeesnneeaeaneeeas 230
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit............ccccccoriiiiiiiiiiiii e 252
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATE.........cccceviriiiiiieeeiie e 250
CALCulate<n>:TABLe:<ParameterGroup>:ALL:LIMit:STATE.......coi it 251
CALCUIate<n>:TABLE:ALL:LIMIt:STATE. .. .eiiiieie ettt et e s e e s e e e s e e enaeeeeseeeesnneeeennneees
CALCulate<n>:TABLe:EMODel:ALL:LIMit:STATe .
CALCulate<n>:TABLE:EMODEIALLISTATE]....ceiuieiuiieiteeeiie ettt ettt et e e e saeeeeeeeneeenbeaaneaenes
CALCulate<n>:TABLE:EMODEIFBPTIME. .....ccuiiiiiiiie ettt e e e et e e enae e e sneeeeenneeeenneeees
CALCulate<n>:TABLe:EMODEl:FBPTIMEILIMIt......cc..iiiiiiiiiieiei e
CALCulate<n>:TABLe:EMODel:FBPTIME:LIMIt:STATE. .....ceiiiiiii ettt 250
CALCulate<n>:TABLE:EMODEIFHPLEVEL.........ccciii ettt et e et e e s e e anaee s 233
CALCulate<n>:TABLE:EMODEl:FHPLEVELLIMIL........coceiiiiiiiiii e 252
CALCulate<n>:TABLe:EMODel:FHPLEVEL:LIMit:STATE. ..ottt 250
CALCulate<n>:TABLE:EMODELFHPTIME.......oiiiiiiiiiieeie ettt ee e e et e e s e e eneeeesnneeeenes
CALCulate<n>:TABLe:EMODel:FHPTime:LIMit .
CALCulate<n>:TABLe:EMODel:FHPTIME:LIMit:STATE......cciiiiiieiieiee ettt 250
CALCulate<n>:TABLEEMODEIFLPLEVEL..........cciiiieeiie ettt sree e e nnee e e enee e e snaeeennneeas 233
CALCulate<n>:TABLE:EMODElLFLPLEVELLIMIL......cc..iiiiiiiiiiiii e 252
CALCulate<n>:TABLe:EMODEl:FLPLEVELLIMIt:STATE. .....ciiiiiiie ettt 250
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CALCulate<n>:TABLe:EMODel:FLPTime

CALCulate<n>:TABLe:EMODEl:FLPTIMEILIMIt.......coiiiiiiiiiie e 252
CALCulate<n>:TABLe:EMODEl:FLPTIME:LIMIt:STATE. ....ccueee ettt seee e ee e es 250
CALCulate<n>:TABLE:EMODELFMPLEVEL........cc.ciiiiiiiiiit et 234
CALCulate<n>:TABLe:EMODEl:FMPLEVELLIMIL.........ooiiiiiiiiiii e 252
CALCulate<n>:TABLe:EMODEIl:FMPLEVELLIMIt:STATE. ....cccueeeeeeiee et snee e e 250
CALCulate<n>:TABLE:IEMODEIFMPTIME. ... ..ottt ettt 234
CALCulate<n>:TABLe:EMODEl:FMPTIME:LIMIt........coiiiiiiiiiie it 252
CALCulate<n>:TABLe:EMODEl:FMPTIME:LIMIt:STATE. ....cuviee et seee e e e e 250
CALCulate<n>:TABLe:EMODel:FTPLevel
CALCulate<n>:TABLE:EMODEI:FTPLEVELLIMIt.........ooiiiiiiiiiieie e 252
CALCulate<n>:TABLe:EMODEl:F TPLEVELLIMIt:STATE......ciie et e e e eneeeeenes 250
CALCulate<n>:TABLE:IEMODEIFTPTIME. ....coiuiiiiii ittt ettt e 235
CALCulate<n>:TABLE:EMODEl:FTPTIMEILIMIt........coiiiiiiiiieiii et 252
CALCulate<n>:TABLe:EMODEl:FTPTIME:LIMit:STATE......eiiiiiiee et ee et e e seee e sneee e e nneeeeenes 250
CALCulate<n>:TABLE:EMODEIRBPTIME. ....c..ciiiiiiiiiiieiee ettt 235
CALCulate<n>:TABLe:EMODEel:RBPTIME:LIMIt........c.coiiiiiiiiiiii e 252
CALCulate<n>:TABLe:EMODEel:RBPTIME:LIMIt:STATE......ccoiiiieeiie ettt e e e e e e 250
CALCulate<n>:TABLe:EMODel:RHPLevel .
CALCulate<n>:TABLe:EMODEI:RHPLEVEL:LIMIL.........ooiiiiiiiii et 252
CALCulate<n>:TABLe:EMODEl:RHPLEVELLIMIt:STATE. ....cccueieeiiiieeeiee et e e 250
CALCulate<n>:TABLE:IEMODEIRHPTIME. ......ciiiiiiiiiiie ettt ettt 236
CALCulate<n>:TABLe:EMODEl:RHPTIME:LIMIt......c.coiiiiiiiiiie i 252
CALCulate<n>:TABLe:EMODEel:RHPTIME:LIMIt:STATE. ....cuvieeeie e e e e 250
CALCulate<n>:TABLE:IEMODEIRLPLEVEL ........ccuuiiiiiiiiiie ettt 236
CALCulate<n>:TABLe:EMODEl:RLPLEVEILIMIt........c.coiiiiiiiiiii e 252
CALCulate<n>:TABLe:EMODEI:RLPLEVEI:LIMIt:STATE. .....ccieiie ettt ee e e e e s 250
CALCulate<n>:TABLe:EMODel:RLPTime .
CALCulate<n>:TABLe:EMODEI:RLPTIME:LIMIt.......c.oiiiiiiiiiii e 252
CALCulate<n>:TABLe:EMODEl:RLPTIME:LIMIt:STATE. ....ccciueieeeiiee et 250
CALCulate<n>:TABLE:EMODEIRMPLEVEL.........c.oiiiiiiiiiii ettt 236
CALCulate<n>:TABLe:EMODEl:RMPLEVELLIMIt.........coiiiiiiiiiiiii et 252
CALCulate<n>:TABLe:EMODEI:RMPLEVELLIMIt:STATE. .....ccuiieeiieeeee et eee e ee e e e eee e e neeeeenees 250
CALCulate<n>:TABLE:EMODEIRMPTIME. ......ciiiiiiiiiiitieit ettt 237
CALCulate<n>:TABLe:EMODEl:RMPTIME:LIMIt.........ooiiiiiiiiiii ettt 252
CALCulate<n>:TABLe:EMODEel:RMPTIME:LIMIt:STATE. .....ccueieeeiiee et 250
CALCulate<n>:TABLe:EMODel:RTPLevel .
CALCulate<n>:TABLe:EMODEI:RTPLEVEILIMIt........cccoiiiiiiiiiiieiie e 252
CALCulate<n>:TABLe:EMODEl:RTPLEVELLIMIt:STATE.......eiiiiiiee et e e eeaaee e 250
CALCulate<n>:TABLE:IEMODELRTPTIME. ....coiuiiiiiiiiiiiieiie ettt ettt sbeeanee e 237
CALCulate<n>:TABLe:EMODEl:RTPTIME:LIMIt........cccoiiiiiiiiiiiii e 252
CALCulate<n>:TABLe:EMODEel:RTPTIME:LIMit:STATE. ... .eiieieiee e sne e sneee e nnneeeenes 250
CALCulate<n>:TABLe:FREQUENCY:ALL:LIMIt:STATE. ......couiiieiiiieie ettt 251
CALCulate<n>:TABLe:FREQuency:ALL[:STATe]

CALCulate<n>:TABLE:FREQUENCY:CRATE. .......ueiiiiiiiiiit ettt ettt
CALCulate<n>:TABLe:FREQuency:CRATe:LIMit .
CALCulate<n>:TABLe:FREQUENCY:CRATE:LIMit:STATE. .....uiiiiieiie ettt 250
CALCulate<n>:TABLe:FREQUENCY:DEVIAtION. ......cc.iiiiiiiiiii e 238
CALCulate<n>:TABLe:FREQuency:DEVIation:LIMit............cccooiiiiiiiiiiiiee e 252
CALCulate<n>:TABLe:FREQuency:DEViation:LIMit:STATE..........cooiiiiiiiieiii e 250
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CALCulate<n>:TABLe:FREQuency:PERRor

CALCulate<n>:TABLe:FREQuUency:PERROFLIMIt........c.cociiiiiiiiii e 252
CALCulate<n>:TABLe:FREQuUeNncy:PERROFLIMIE:STATE. ......ccoiiiiiiiiiiiee e 250
CALCulate<n>:TABLe:FREQUENCY:POINL..........coiiiiiiiiieete et 238
CALCulate<n>:TABLe:FREQUENCY:POINELIMIL........ooiiiiiiiiiiiii ettt 252
CALCulate<n>:TABLe:FREQUENCY:POINELIMIt:STATE......cuiiiiieiieeiie it 250
CALCulate<n>:TABLe:FREQUENCY:PPFREQUENCY............ciciiiiiiiiiiiciiete ettt 239
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit............ccoooiiiiiiiiii e 252
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit:STATE. ......ccccoiiiiiiiiiiieee e 250
CALCulate<n>:TABLe:FREQuency:RERRor
CALCulate<n>:TABLe:FREQuUeNCy:RERROILIMIt.........ccciiiiiiiiii e 252
CALCulate<n>:TABLe:FREQuUeNcy:RERROILIMIt:STATE. .....cc.uiiiiiiiieiii it 250
CALCulate<n>:TABLE:IPHASE ALLILIMIt:STATE. ...ttt ettt 251
CALCulate<n>:TABLE:IPHASEIALLISTATE]. .. .eeiieiiiiieitie ettt ettt ettt et et e e e eneeenneeeneas 239
CALCulate<n>:TABLE:PHASEIDEVIAtON. ........ciiiiiiieeie ettt e e ntee e e e e annneeean 240
CALCulate<n>:TABLe:PHASE:DEVIation:LIMit..........cooiiiiiiiiiii e 252
CALCulate<n>:TABLe:PHASe:DEViation:LIMIt:STATE. ......coiiiiiieiie et 250
CALCuUlate<n>:TABLE:IPHASEIPERROL..........oiiiiie ettt e e e s e e et e e e stee e e snneeeasnneeeaneeeennnes
CALCulate<n>:TABLe:PHASe:PERRor:LIMit .
CALCulate<n>:TABLe:PHASE:PERROILIMit:STATE. .....uiiiiiieiiieetie ettt 250
CALCUIate<n>:TABLE:IPHASEIPOINL.......ccoiieiee ettt e et e e st ee e e s e e e nteeeeeteeaennneeeesnneeeanes 240
CALCulate<n>:TABLE:PHASEIPOINELIMIt......cceiiiiiiiiiii et 252
CALCulate<n>:TABLE:PHASE:POINt:LIMIt:STATE. .....ciiiieiiiieiie ettt 250
CALCUIate<n>:TABLE:IPHASEIPPPHASE. ........coi ittt e e tee e et e e nneeeeanneeeas 240
CALCulate<n>:TABLE:PHASE:PPPHASE:LIMIL..........coiiiiiiiiiiii e 252
CALCulate<n>:TABLe:PHASE:PPPHAaSE:LIMIt:STATE. ......coiiiiiieiiieeiie e 250
CALCulate<n>:TABLE:PHASEIRERROT.........coi ittt e st e e e nae e e s nneeeenneeas
CALCulate<n>:TABLe:PHASe:RERRor:LIMit
CALCulate<n>:TABLe:PHASE:RERROINLIMIt:STATE. .....oiiiiiiiiiii ettt 250
CALCulate<n>:TABLE:POWEIrADROOP:DB........ccuiiiiiiiieiie ettt 241
CALCulate<n>:TABLe:POWer:ADROOP:DB:LIMit........c..coeiiuiiiiiiiieccie et 252
CALCulate<n>:TABLe:POWer:ADROOP:DB:LIMit:STATE. ......ciiiiiiiiiie ittt 250
CALCulate<n>:TABLe:POWer:ADROOP[:PERCENT]........c.coiiiiiiiiiiiiie e 241
CALCulate<n>:TABLe:POWer:ADROOP[:PERCENt:LIMit.........cceeiiiiieiiiie et 252
CALCulate<n>:TABLe:POWer:ADRoOpP[:PERCeNt]:LIMit:STATE........coiiiiiieiie it 250
CALCulate<n>:TABLE:POWErALL:LIMIt:STATE. ... iteeiie et eeteee et e st e e e e e e s nteeesnaeeesnneeeenneeas 251
CALCulate<n>:TABLe:POWer:ALL[:STATe].... .
CALCulate<n>:TABLE:POWENAMPLIUGE. ........coiiiiiiieiie ettt ettt
CALCulate<n>:TABLE:POWEIAMPLITUAE:L.......c..eiieiiiee ettt et ee e st e e snaeeesnneee e 242
CALCulate<n>:TABLe:POWer:AMPLItUde:LILIMit..........oiiiiiiiiiiei e
CALCulate<n>:TABLe:POWer:AMPLIitude: l:LIMit:STATE. ......coiuiiiiiiie ettt
CALCulate<n>:TABLe:POWer: AMPLItUAE:LIMIt........cccouiieiiieeeiee e ee e es
CALCulate<n>:TABLe:POWer:AMPLItUdE:LIMit:STATE. ....cueiiiiiiii ittt
CALCulate<n>:TABLe:POWEr: AMPLItUAE Q... ..couiiiiiiiieiie ettt et e e e
CALCulate<n>:TABLe:POWer:AMPLItUdE:Q:LIMIt........ccoiiieiiiie et see e ee e e e e e e e
CALCulate<n>:TABLe:POWer:AMPLitude:Q:LIMit:STATe .
CALCUIate<n>:TABLE:IPOWEIAVG...... . ettt ettt et e ettt e e e et e e asb e e e s sbee e anneeeeanneeeaaneeaaanes
CALCulate<n>:TABLE:POWEIAVG:LIMIL........cc.eiieiieeeeiee ettt e e e e e e nee e e sneeeeenneas
CALCulate<n>:TABLE:POWENAVG:LIMIt:STATE. .....ciitiiiiieiie ittt
CALCulate<n>:TABLEIPOWEIBASE.........cc ittt et e e e e eeeeneeeeaeesaeeeas
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CALCulate<n>:TABLe:POWer:BASE:LIMit .
CALCulate<n>:TABLe:POWEr:BASE:LIMit:STATE. ......ciiiiiiiiiiieiie ettt 250
CALCUIate<n>:TABLEIPOWEIIMAX......ooi ittt et et e et e e st e e st e e s seeeeanseeeeanteeesnteeeanneeeeanneas 243
CALCulate<n>:TABLE:POWEMAXLIMIt.......ccoiiiiiitiieie ettt 253
CALCulate<n>:TABLE:POWErMAX:LIMit:STATE. ......coiiiiiiiaiie ittt ettt et nbee e 250
CALCuUlate<n>:TABLEIPOWEIMIN..........ooiiiiieiiie ettt et e e e e et e e s e e s sseeeennaeeesnteeesnneeeennneeeenes 243
CALCulate<n>:TABLE:IPOWEMIN:LIMIL.........ooiiiiiiiiiiie ittt 253
CALCulate<n>:TABLE:POWEIrMIN:LIMit:STATE. .. ..ottt ettt ee s 250
CALCUIate<n>:TABLEIPOWEION.......oiiiiiieeiie ettt et e s ee e et e e aneeeeanseeeennaeaesseeeesnneeeeanseeeennneens
CALCulate<n>:TABLe:POWer:ON:LIMit
CALCulate<n>:TABLE:POWEON:LIMit:STATE. ...ttt e et e st e beeseeeeneis 250
CALCulate<n>:TABLe:POWEr:OVERShOOLDB.........cccuutiiiiiie e eiiie e eiee ettt e e e e ee e nneeeesneeeeanneeeeas 244
CALCulate<n>:TABLe:POWer:OVERShOOt:DB:LIMIt..........cciiiiiiiiieiiiiiie e 253
CALCulate<n>:TABLe:POWer:OVERShOOt:DB:LIMit:STATE. ......coiiiiiiiiiiiieeee e 250
CALCulate<n>:TABLe:POWer:OVERShOOt[:PERCENT]..........ccouiiiiiiiiiiiiiieeceee e 244
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCENt]:LIMit...........cccuiieiiiiieiiii e 253
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent]:LIMit:STATE........cooiiiiiiiiieiie e 250
CALCuUIate<n>:TABLE:IPOWEIPAVG. .........ooii ittt et et e e et eeaaae e e e naeeeanteeeannaeeeanneeeeanneas
CALCulate<n>:TABLe:POWer:PAVG:LIMit
CALCulate<n>:TABLE:POWErPAVG:LIMIt:STATE. .....ceiiiiiiieiie ittt 250
CALCulate<n>:TABLE:IPOWEIPMIN. ...ttt et et e e st eeasneeeeeneeeennseaeanneeeeannneeens 245
CALCulate<n>:TABLE:POWEPMIN:LIMIL........ccciiiiiiiiiiit it 253
CALCulate<n>:TABLE:POWErPMIN:LIMit:STATE.....cotiiiiieiieeie ettt ettt see et e e e 251
CALCuUIate<n>:TABLE:IPOWEIPOINL.......cceiieiiee ettt e et e et e e s e e e st eeennteeesnteeeanneeeanneas 245
CALCulate<n>:TABLE:POWEPOINELIMIL........coiiiiiiiiieie ettt 253
CALCulate<n>:TABLE:POWEr:POINt:LIMit:STATE. .....coitieitiiaiie ittt ettt e e 251
CALCUIate<n>:TABLEIPOWEIPON........cooiie ettt e et e et e e et e e s e e e anaeeeennteeesnseeeaneeeeanneas
CALCulate<n>:TABLe:POWer:PON:LIMit .
CALCulate<n>:TABLE:POWErPON:LIMit:STATE. ......ciiiiiiiiiie ittt ettt bee e
CALCulate<n>:TABLE:POWEIPPRALIO. ........ccciiiieiiiiie e et eee e eee e et e e ete e seeeeesneeeeeseeeeeneeeennneeeanes
CALCulate<n>:TABLe:POWEr:PPRAtIO:LIMIt...........coiiiiiiiiiiiieiee e
CALCulate<n>:TABLe:POWer:PPRatio:LIMit:STATE. .......ooiiiiiieiii ettt
CALCulate<n>:TABLE:POWETIRIPPIEIDB............oiiiiiieeiiie ettt ee e seee e e e e e neeeeeneeeeenneeeanes
CALCulate<n>:TABLe:POWEr:RIPPIE:DB:LIMIt.........c.coiiiiiiiiiiieiie e
CALCulate<n>:TABLe:POWer:RIPPIe:DB:LIMit:STATE. ....ccuiiiiieiiieite ettt
CALCulate<n>:TABLe:POWEer:RIPPIE[:PERCENT].......ccceiiiiiiiiiii it
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent]:LIMit .
CALCulate<n>:TABLe:POWer:RIPPIe[:PERCENt]:LIMit:STATE. .....coiiiiiieiieiie et 251
CALCUIate<nN>:TABLEIPOWEITOP.......c.eeieeie ettt et e e e e et e e et e e e saeaesnteeesnnaeeeanseeeenneeeeanes
CALCulate<n>:TABLE:IPOWENTOP:LIMIt......c.coiiiiiiiiiieiit ettt
CALCulate<n>:TABLE:POWErTOP:LIMIt:STATE. .....coiiiiiieiie ettt ettt e e
CALCulate<n>:TABLE:TIMING:ALL:LIMIt:STATE. ...cueiiitiiiii ittt
CALCulate<n>:TABLE:TIMING:ALLLSTATE]. .. ceiuetiiieiie ittt ettt
CALCulate<n>:TABLE:TIMING:DCY CIE.... ..ottt ettt ettt e e et eeeeeeneeeabeaanneaan
CALCulate<n>:TABLE:TIMING:DCYCIELIMIt........ooiiiiiiiiii i
CALCulate<n>:TABLe:TIMing:DCYCle:LIMit:STATe.... .
CALCulate<n>:TABLE:TIMING:DRATIO. ...ttt ettt ettt eae e et e et ee e e e e eaeeeeeeeneeesbeeaneeenns
CALCulate<n>:TABLE:TIMING:DRATIO:LIMIL.......coiiiiiiiiiiiiie et
CALCulate<n>:TABLe:TIMING:DRATIO:LIMit:STATE. ......utiiiiiitieiii ettt
CALCuUlate<n>:TABLE:TIMINGIFALL. ... ..ooitiiieiie ettt ettt ettt e et e eaeeeeeeeneeebeaaneaas
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CALCulate<n>:TABLe:TIMing:FALL:LIMit

CALCulate<n>:TABLe:TIMING:FALL:LIMit:STATE.......coiiitiiieiteeete et 251
CALCulate<n>:TABLE:TIMINGIOFF ..ottt et 248
CALCulate<n>:TABLE:TIMING:OFFLIMIt.........coiiiiiiieiie et 253
CALCulate<n>:TABLE:TIMING:OFF:LIMIt:STATE. .....cctiitiiiiieeii ettt 251
CALCulate<n>:TABLE:TIMING:PRE ..ottt et 248
CALCulate<n>:TABLE:TIMING:PRFILIMIt.........coiiiiiiiiiieiie ettt 253
CALCulate<n>:TABLE:TIMING:PRF:LIMIt:STATE. .....cctiiiiiitiiteee ettt 251
CALCulate<n>:TABLE:TIMINGIPRI...... ..ottt
CALCulate<n>:TABLe:TIMing:PRI:LIMit .
CALCulate<n>:TABLe:TIMING:PRELIMIt:STATE. .....c.eiiiiiiiiiiiieit e 251
CALCulate<n>:TABLE:TIMING:PWIDIN........coiiiiiiiii et 248
CALCulate<n>:TABLe:TIMING:PWIDh:LIMit.........ooiiiiiiiiiiie it 253
CALCulate<n>:TABLe:TIMING:PWIDth:LIMit:STATE. ......ccutiieitiiieie ettt 251
CALCulate<n>:TABLE:TIMINGIRISE........cuii ettt 249
CALCulate<n>:TABLE:TIMING:RISE:LIMIt.........coiiiiiiiieiie e 253
CALCulate<n>:TABLe:TIMING:RISE:LIMit:STATE.......ccctiitiiieiteiiete ettt 251
CALCulate<n>:TABLE:TIMING:SETTING. ... .ttt sttt
CALCulate<n>:TABLe:TIMing:SETTling:LIMit .
CALCulate<n>:TABLe:TIMING:SETTING:LIMIt:STATE. ....cc.eiitiiiiieieee s 251
CALCulate<n>:TABLE:TIMING: TSTAMP......coitiiitiiiiie ittt ettt s 249
CALCulate<n>:TABLe:TIMING: TSTaMP:LIMIt........ooiiiiiiiii e 253
CALCulate<n>:TABLe:TIMING:TSTamp:LIMIt:STATE. ..ottt 251
CALCUIate<N>TRACESEZ[IVALUE]. ..ottt ettt ettt 354
CALCulate<n>TRACE<t>[:VALUELPIAQL. ... ..ooiiiiiii ittt ettt 266
CALCUIAtE<N> TRENGIDSTYIE. ...ttt ettt nb et b e be e eeas 211
CALCUIate<N>TRENG:EMODEL........cuiiiiieiieie sttt e e eeeeneeeenneeneesneenee e 211
CALCulate<n>:TRENd:EMODel:X.. ...213
CALCUIate<n>:TRENG:EMODELY ..ottt ettt 215
CALCulate<n>:TREN:FREQUENCY........c.ciitiiiiiiiiiiit ettt ettt 216
CALCulate<n>:TRENJ:FREQUENCY:X......ccuiiiiiiiiiiiiiii ettt ettt 217
CALCulate<n>:TRENJ:FREQUENCY:Y .....coiuiiiiiiiiiiiii ittt ettt n e 218
CALCulate<n>:TRENG:LLINES[:STATE]......coittitiaiiieite ittt 219
CALCUIate<N>TRENG:IPHASE. .....c.oiiiieiie et 219
CALCUIate<N>TRENGIPHASE X ...ttt ettt ettt eees 221
CALCUIate<N>TRENG:PHASEY ...ttt ettt eb e 221
CALCulate<n>:TRENd:POWer.... ...222
CALCUIate<nN>:TRENG:IPOWETIX ...ttt ettt b et b ettt 224
CALCUIate<n>:TRENG:POWETY ..ottt ettt ettt e 225
CALCUIate<N> TRENG:TIMING. ...ttt ettt b et b et e b e bt e ebe e et e e eneeebeeaneeas 226
CALCUIate<n>:TRENG: TIMING:X. .. .ottt ettt ettt sb et be e be e eeas 228
CALCUlate<n>:TRENG:TIMING:Y ...ttt ettt ettt eees 229
CALCUIAESNZIUNITANGLE. ...ttt ettt nn e 257
CALCulate<n>:UNIT:FREQUENCY........ccciiiiiiiii ittt ettt et 254
DIAGNOSHIC:SERVICEINSOUICE. ...ttt ettt ettt ettt et 159
DISPlay:FORMat
DISPIay[:WINDOWSNZT:MINFO[:STATE].....cuetiteiuieitieiesteet ettt sttt 278
DISPIay[:WINDOWSNSJIMTABIE. ...ttt ettt ettt et 278
DISPIay[:WINDOWSNSTISIZE........oiiiiiiiieit ettt ettt he et e b e bt esbeeebeeenbeeneean 258
DISPlay[:WINDow<n>]:TRACe<t>:NORMaIIZEMODE...........ccccceiiiiiiiiieieneee e 268
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DISPlay[:WINDow<n>]:TRACe<t>:NORMaliZE:PHASE..........coiieiiiiii it 269

DISPlay[:WINDow<n>]:TRACE<t>:X[:SCALELUNIT?....cciiiiitiiieitieeste et 254
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEL:MAXIMUM.....ccciiiiiiiiiiiieiie ettt 255
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEL:MINIMUM........coiiiiiiiiiiiiii e 255
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALELIRVALUE........c.coiiiirtiiiieitieieste ettt 257
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALELUNIT 2. ...ttt 257
DISPIay[:WINDOWSNSTTYPE ... .ottt ettt b e bttt e hb e et e e e bt e st e et e et e e eaeeaneee s

DISPlay[:WINDow<n>][:SUBWindow<n>]:-TRACe<t>:Y[:SCALEJ:AUTO......cccoiiiiiiiiaiie e
DISPlay[:WINDow<n>][:SUBWIindow<w>]:TRACEe<t>:MODE...........ccccootrriiiiiiiie e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE:HCONtNUOUS...........cccceeimirriiiiieiiieiie e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:PDIViSion........cccccceeriiiiiiiiriieie e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:RLEVeL.........ccccceciriiiiiiiiiiciieeen
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet.. .
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALEe]:RPOSItioN.........ccccerrriiiiiiiiiiiieiieeee
DISPlay[:WINDow<n>][:SUBWIindow<w>]:TRACE<I>[:STATE]......cetriuiiriiiiieiiieieesiie et
FORMat:DEXPOMDSEPAIALOr. ........eiiiieiiii ittt ettt b ettt
FORMAE:DEXPOMHEADET ...ttt ettt ettt e ettt e be e e ae e e st e eabe e beeemeeeeseeenseeseeenseesneeanneaan
FORMAEDEXP O TRACES. ...cee et et ette et e sttt e e et e e et e e e saeeeesseeeeanseeeeansseeeanseeeeanseeeannseeeanseeeaanseeeaansenenn
FORMat: DEXP O TSTAMP ... tieiiiiie ettt ettt e ettt e e et e e et e e e et e e e baeeeenseeeeeaseeesasseeeasneeeenseaesansaneannen
FORMat[:DATA]......ccceereranene

INITiate:SEQUENCEIABORI. ...ttt ettt e e e e s e e e e e e e s e e enseeeanteeeanssaeeanseeeeanneeennneeas
INITiate:SEQUENCENIMMEIAE. ... .coiiiiiii ettt ettt abe e es
INITiate:SEQUENCEIIMODE....... ..o ettt e ekttt e et e e e e te e e e sat e e e e aneeeeanneeeaanseeeaanneeean
INITIQEESNZICONIMEAS. ... eeee ettt et e e e et e e et e e st eeesssee e e seeeeanteeeeanseeeannseeeansseeaassneeanseeesneneeans
INITIGtESNZICONTINUOUS. ...ttt ettt ettt b e etk e e s bt e bt e e s bt e eeb e e bt e esb e e bt e embeeebeeanbeeabeeanne
INITIAtESNS[IIMMEIALE]. ...ttt et e ettt e e ettt e e e st e e e nee e e e ne e e e anbeeeanbeaesnneaeaas
INPut:AT Tenuation
INPULATTENUALIONIAUTO ...ttt e b e bttt e hb e et e e e bt e bt e eat e et e et e e abeeaneeas
INPUut:ATTenuation:PROTECHON:RESEL.......coouiiiei et e et
LN U1 01 N N1 (o SRS
INPULCOUPTING. ..ttt h e et e bt e bt e b b e e e bt e ehe e e bt e ehb e e beeenb e e bt e enbeeaneeanne
INPUEIDPATR ettt ettt et e e a e e bt e e s b e e bt e ea e e e s e e emte e seeenseeeaeeenseeeneeenbeeeseaenseeenseeseans
IN P UL E AT T ettt ettt et e et e et e e st e e be e e st e e saeeease e se e ea e e eseeenseeesseeabeeenseeeaeeenneeneeenteeeneeenns
INPULEATTIAUTO . ...ttt h etk e bt et ettt e e bt e bt e e et e ehb e e bt e e be e e b e et e eneas
IN P UL B AT TS T AT .ttt ettt ettt et et e et e e ae e e et e es s e e bt e eae e e st e eabe e beeemeeeeneeemseeaseeanbeeeneeanneean
INP UL E GAIN S TATE] ..ottt ettt ettt e et e et e et e e e beeesseesaeeense e seeesseesseaenseeenseenseesseeeseesnsensaeanee
INPULIFILEIPATH. ..ottt b et e h e et e b e e bt e e bt e et e e ne e e bt e eaeeebeennbeateeanee
INPut:FILTer:YIG[:STATe]....
INP UL GAINISTATE. ...ttt ettt ettt ettt e et e et e et e e eas e e beeeseeeseesaseeseesnseesaseenseeasseenseeeseeanseesnneenseens
INPUL GAINLVALUE]. ..ottt ettt e e et e e et e e e et e e e sas e e e e saeeeenseeeeenseeeaaseeeasnseeennneeeannes
INPUEIMPEAANCE. . ...ttt ettt e ettt e e ettt e e e ae et e e ket e e e se e e e emte e e e eateeeeaneeeeaaneeeeanneeenn
INPUEISELECT. ... ettt ettt ettt et e e ekt e e ettt e e e ate e e e neeeeannee e e nseeeansteeeansteeeanneeeeansaeeennaeaennneeas
INSTrumMENt:CREGIEIDUPLICALE. ......coutieiiii ettt ettt ettt e et e sneeete e
INSTrument:CREALEIREPLACE.........coiiiiiieiiie ettt et e e et e e e eane e e e nteeeenneeaeanes
INSTrument:CREate[:NEW]...
INSTIUMENEDELELE. ...ttt bttt b e et h ettt e a e et e e b b e e bt e et e e bt e enbeeabeeenes

INSTIUMENERENGIME. ..ottt e e e e et e e e e e e et e e e e e e eeeaaaaeeeeeeesessaneeeeeeennsnnes 150

INSTIUMENILESELECE]. ... eeeeeiiie ettt e ettt e e et e e et e e et e e e eta e e e et e e e e sasaeeaseeeeenseeeeenseeeas 151
LAYOUL ADDWINDOW] 2.ttt ettt ettt ettt sae et esae s e sae e s e beeseeseessemseessenseessenseeseensesseessenseensens 259
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LAYout:CATalog[:WINDow]?..

LAYOUL: IDENETY[:MVINDOW]? ...ttt ettt ettt e et e e s e e e e e eaeeemseeeneeebeeeneeenneeenneesaaannas 261
LAYOULIMOVE[IWINDOW].....uteetieetteeetie ettt etee et ettt e et et essea e st e esseeseeesseessaeensaeesseesaessseeseesnseenseennns 261
LAYOUE:REMOVE[:WINDOW].....c..iiiiiieeeeeeite ettt e ettt e e e e ettt e e e e e e st et e e e e e e s e e e e e e e s snnsnseeeeeeeannnnneneen 262
LAYOUL:REPLACE[:WINDOW]. ...ttt ettt ettt et e it e et e e e s e e s e e eas e e s e e eneeebeeaneeeneeeneeenseeeneas 262
[N o TU) ] N 1 (=T OSSPSR 262
LAYOULWINDOWSNZIADD? ...ttt bttt h et h et e e et e bt e e s bt e ehe e et e e b e ebeeaneeenneas 264
LAYout:WINDow<n>:IDENtify?

LAYOUL:WINDOWSNZIREMOVE. .....cccutiieiiiiiee ettt sie e et sie e e et e e st e e e ssate e e snseeeaseeeeasaeeesnseeeesnsaeeennseeeenseneennes
LAYout:WINDow<n>:REPLace. .
LAYOULWINDOWSNZITYPE ...ttt ettt ettt et e et e e e e eneeeseeeseeeebeeensaesneeenseenneaanne
MMEMOory:STORE<N>:IQ:COMMENT. ...ttt ettt sttt nneesne e 351
MMEMOory:STORE<NZIIQIRANGE.........oiiiiiiiiiiiete ettt ettt 351
MMEMOry:STORE<SNZ QIS TATE. ...t ettt st 352
MMEMOTY:STORESNZITABLE. ...ttt ettt ettt b ettt et eans 349
MMEMOory:STORE<N>ITABLEILIMIL.......ccuiiiiiiiii ittt 350
MMEMOTY:STORESNZTRACE. ... ettt ettt ettt e e e be e e e e bt e e e ante e e e anteeeaneeaeanbaeeaanneeeannen

(O 10 I U o e N TSSO
OUTPut: TRIGger<tp>:DIRection
OUTPULTRIGGEISIPZILEVEL. ...ttt ettt e et e et e e s nb e e e snnb e e e snneeeannneeaanes
OUTPUL TRIGGEISIPZIOTY PR, ettt et e s
OUTPUt: TRIGEr<tp>:PULSEIMMEIAE. ........coiiiiiiiiiiiiitit e 173
OUTPUt: TRIGEr<tp>:PULSEILENGEN. ..ottt 173
OUTPULVIDEO:STATE. ...ttt et e et e et ee e e ettt e et eeeaseeeesnseeeeasaeeeeseeaessaeeeanseeeeanseaeeanseeeanseeeeanseeaennseeennnes 159
SENSe:TRACE:MEASUremMent:ALGOMtM........oiiiiiiiiiiiei e 182
SENSe:TRACe:MEASurement:DEFIine:AMPLItUAEIUNIT .......oiiiiiiii e 182
SENSe: TRACe:MEASurement:DEFIiN€:BOUNAry: TOP.......c.c.oiiiiiiiiii ittt 182
SENSe:TRACe:MEASurement:DEFine:COMPensate:ADRoop... ....182
SENSe:TRACe:MEASurement:DEFine:DURAtION:AUTO.......coiiiiiiiiiie e 152
SENSe:TRACe:MEASurement:DEFIN€:DURAIONIMAX......coooiiieiieeeiee et a e enee e 152
SENSe:TRACe:MEASurement:DEFine:DURAtION:MIN. .........ooiiiiiiiiiiiiiii e 152
SENSe:TRACe:MEASurement:DEFine:DURAtION:OFF .........ooiiiiiiii et 152
SENSe: TRACe:MEASurement:DEFine:FREQUENCY:OFFSet........ccooiiiiiiiiiiiiiieccc e 153
SENSe: TRACe:MEASurement:DEFine:FREQuency:OF FSet:AUTO..........cccooiiiiiiiiieieeieieceee e 153
SENSe: TRACe:MEASurement:DEFine:FREQUENCY:RATE..........oooiiiiiii e 153
SENSe: TRACe:MEASurement:DEFine:FREQUeNCY:RATE:AUTO.......cocoiiiiiiiiiiiiieceee e 153
SENSe:TRACe:MEASurement:DEFine:PULSe:ADRoop .
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth..........c.cooiiiiiiiiiie e 187
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OF FSet:LEFT........coooiiieeiiieeiee e 187
SENSe: TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGHL...........ccccooiiiiiiiiiiiiii 187
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:REFerence............ccccoooiiiiiiiiiiicenee e 187
SENSe:TRACe:MEASuUrement:DEFIN€:PULSEINSTAN . .......eviiiiieiiiie e 184
SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:AWINAOW. ........ccouieiiiiiieiiiiiieiie e 184
SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence..........ccccoooeiiiiiiiiiiiiieeee e 185
SENSe:TRACe:MEASurement:DEFine:PULSE:MODUIALION. .......ccuiieiiiieeeiiee et 154
SENSe: TRACe:MEASurement:DEFine:PULSe:PERiod ... 154
SENSe:TRACe:MEASurement:DEFiNe:PULSE:REFEIrENCe........c..coiiiiiiiiiiieeiiie et 185
SENSe:TRACe:MEASurement:DEFine:PULSe:REFerence:POSIION.........ccccveiiiiiiiiie e 185
SENSe:TRACe:MEASurement:DEFIN€:PULSEISELECLEM. ........cceiiiiiiiiiiiieiiieiie e 193
SENSe:TRACe:MEASUrement:DEFINEIRIPPIE. ........cooiiiiiie e e 183
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SENSe:TRACe:MEASurement:DEFine:RRANGE:ALIGNMENt........ooiiiiiiiiiiiiii et 194
SENSe:TRACe:MEASurement:DEFine:RRANge:AUTO

SENSe: TRACe:MEASurement:DEFiN€:RRANGE:LENGIN........cooiiiiiiiiiie e 194
SENSe:TRACe:MEASurement:DEFIN€:RRANGEIOFFSEt......ccuiiiiiiiiiiiiiii e 195
SENSe:TRACe:MEASurement:DEFine:RRANGE:REFEIENCE..........ciiiiiiiiiiiii et 195
SENSe:TRACe:MEASUrement:DEFINE: TOP:FIXEA......ccuiiiiiiieeie et 183
SENSe: TRACe:MEASurement:DEFine:TRANSsition:HREFerence............ccccoeiiiiiiiiiiciiccieeeeee e 183
SENSe:TRACe:MEASurement:DEFine: TRANSItioN:LREFErence. ...........coooiiiiiiiiiiiiieeie e 184
SENSe:TRACe:MEASurement:DEFine: TRANSItioN:REFErence..........cccoeiieiiiiie i 184
SENSe: TRACE:MEASUremMENt:POWEAVG?.....couiiiiiiiit ettt ettt n 355
SENSe:TRACE:MEASUremMeNnt:POWETIMAXT ... ittt et e e e e e e eneeas 355
SENSe:TRACE:MEASUrement:POWEIIMIN?.......oooi ettt e e e e e e e eae e e enneeeennes 355
SENSe: TRACe:MEASurement:POWer:PULSe:BASE?....

SENSe: TRACe:MEASUrement:POWENPULSETOP?.......oiiiiiiieiie ettt 355
SENSe:TRACE:MEASUremMent:PULSEIDCY CIE?.....c ittt e e saee e e nneeaeeneeeennes 355
SENSe:TRACe:MEASUrement:PULSE:DURELIONT..........oiiiiiiiiiiiiiiiie ittt 355
SENSe:TRACe:MEASUrement:PULSE:IPERIOU?........coiiiiiiiiiie ettt 355
SENSe:TRACe:MEASuUrement:PULSE:SEPAration?..........oocviiiiiiiie et 355
SENSe: TRACe:MEASurement: TRANsition:NEGative:DURAON?.........cccooiiiiiiiiiieiieiiece e 355
SENSe:TRACe:MEASurement:TRANsition:POSitive:DURation?...... .
SENSe:TRACe:MEASurement: TRANSition:POSitive:OVERShOOL?.........c.coviiiiiiiiiee e 355
SYSTEM:PRESEt:CHANRNEIEXEC].... ..ottt ettt e et a e et e e et e e e eas e e s enneeeannes 151
SY STEMISEQUENCET ...ttt ettt ettt et e oottt e e abe e e e st e e e e tbea e aateeeeaseeeeabeeeeentaeaeanseeeaanneeaannes 192
SYSTEM:SPEAKENMAXVOIUME. .......eiieeieeie ettt e e et e e et e e et e e s nteeeanneeeeansaeeeaneeeeenseeesnnseeens 160
SYSTEMISPEGKEIMUTE ...ttt bttt b ettt e e b e e ebe e et e e enee e beeaane s 160
SY STEM:ISPEGKEIVOLUME. ... . ittt ettt ettt e et e e e ae e e e e bt e e e nbeeesnbeeeannseeeanseeeannseaaanes 160
SYSTem:SPEaker[:STATe]

TRACEIQ:DATAIMEMOIY ...ttt a et b ettt ettt nae s 286
TRACEIQIDATAIRRANGE?. ...ttt ettt ettt et e e et e oo h e e e ate e seeeabeeeaeeenseeeneeabeeeseaeseeanseeseaans 287
TRACEIIQI D ATA ettt ettt ettt et e e bt e ese e e e e e st e e se e e st e e beeease e s e e eabeeebe e e st e e eaeeenteeenaeeteeennaennes 285
TRACEIIQILCAPIUNE. ...ttt ettt h et ekt e b e bt e e bt eat e e bt e en bt e ebe e e nb e e eneeebeeaneeens 178
TRACEIQITPISAMPIE?.....e ettt ettt ettt et et e e e bt e e et e e beeen b e e ebeaenbeeeneeenseeaneeeneeeneeennes 294
TRACe<N>:IQ:SCAPIUrE:BOUNUGAIY?........oiiieiiiitie ettt ettt ettt et 288
TRACe<N>:IQ:SCAPIUre: TSTamMPISSTar?. ... oottt ettt 288
TRACe<n>:IQ:SCAPtUre:TSTampP:TRIGGEI?..... ..ottt 290
TRA CESNS D AT A X . ettt t e et e et e e bt e et e e e e eseeeaseeeaseeabeeesseeseeeseeenseeanseesseesnseeeseeenseeasaeanns 285
TRACE NI [ID AT A] 2. ettt ettt h et h e etk bt e bt e e et et e e e bt e be e e s bt e eae e e bt e nb e b e nes 284
TRIGGEr[:SEQUENCELDTIME. ..ottt saee s 167
TRIGger[:SEQUeNce]:HOLDOF: TIME].........oiitiiiiiiiii ittt 168
TRIGger[:SEQUENCE]:IFPOWEIHOLDOR . .......coiiiiiiiiei et 168
TRIGger[:SEQUEeNCE]:IFPOWErHY STEIESIS. ......c.uoiiiiiiiiiie e e 168
TRIGGEr[:SEQUENCELLEVEIIFPOWET......cuiiiiiiiii ittt 169
TRIGQer[:SEQUENCEL:LEVEIIQPOWET........coiiiiiiiie ettt 170
TRIGger[:SEQuence]:LEVeI[:EXTernal<port>]..........ccoiiiiiiiiiiieie e 169
TRIGger[:SEQuence]:SLOPe....

TRIGGE:SEQUENCEISOURCE. ...ttt ettt b et e bttt e e be e eenees

UNITIANGLE. ... s b e b e b sa e s sa e e e
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Index

A
Aborting

SWEEP ittt 87, 88
Absolute

Time StampP ...oeeoii 132, 136
AC/DC COUPIING ..ttt 69, 77
Activating

Pulse measurements (remote) ..........cccoceeeviieeeninnn. 148
Algorithm

Base/Top Vel ........cooiiiiiiiiiiiiieee e 93
Alignment

Result range ..o 101
AMPlitude ..o 22,242,299, 300

Configuration (remote) .......ccocoeiiiiiiiiiiiiiiee e 162

Configuration (Softkey)

SetliNGS e
Application cards
Application notes

ASCII trace eXport .......coociiiiiiiieiee e
AENUAtION ..o 75
Auto

Configuration (remote) .......cooooeiiiiiiiiiiiiiieceeee 165
Electronic
Manual ....
OPLION i
Protective (remote) ........ccocviiiiiiiiiiiiiieee e 155
Audio demodulation
Volume (remote control) ........ccccoceveeiiieeiiieeenne 159, 160
Auto scaling
Auto settings
AVErage COUNE ....eiiiiiiii et 89
Averaging window
Measurement point ..........cocoeeiiiiii 96
B
BaSsE IEVEI ....oooiiiiecee s 47
AIGOTItRM L 93
BasS€ POWET ....ococveiieeiiie e 21, 243, 302
Boundary
BrOCHUIES ... 10
C
Capture time
see also Measurement time ...........cccocceeeiiiieiiieeenne 177
Cardinal data points
Parameters ..o 27
Center frequency . .73
Softkey ........... .. 73
SEEP SIZE i 73
Channel

Creating (remote) .......oocveeiiiiiiiie e 149

Deleting (remote) ..... ... 149
Duplicating (remote) ... ... 148
Querying (remMote) ........ccccveriieiniiieneeeee e 149

Renaming (remote) ..... ... 150
Replacing (remote) ........ccceeiiiieiiiiieiiiie e 149
Chirprate .....c.ccccevvnnnne 26, 238, 322, 323, 324
AULO MOAE ... 67
ConfigUING ....eeieiiiiie e 67
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Closing

Channels (remote) .........ccovvieiieiiiiiieiee e 149

Windows (remote) .......cccooeeeiieiiiiiieiie e 265
Continue single sweep

SOFtKEY .t 88
Continuous sweep

SOFtKEY .t 87
Conventions

SCPI comMMaNdS .......cooiiieiiiiiiiiiiieiie e 143
Copying

Channel (remote) ........cceeiieiiiiiiiiiieeeceeee e 148
D
Data acquisition

Bandwidth ........cooviiiii e 86

Filter type

Long Capture Buffer ..........cccceviiiiiiiiicee 87

Measurement time ............ccoeevveiiieiieiiieee e, 86, 88

Remote control

SOMKEY .
Data format

REMOLE ..o
Data management
Data Sheets ...
Decimal separator

Trace eXport ......ccceevueeriieiiienie e
Delta Markers ..o

Defining .
Detection range .........cocoeeviiiiiiiiiiec e
Detectors

Remote control ... 270

B 1 - Lo TSR 125
Diagram footer information .............ccccooviiiiniiiniiiee 16
Direct path

Input configuration ...........cccoiieiiiii 69
Display

Configuration (Softkey) ........cccooeviiiiiiiiiiiiiee 115
Distal

Threshold ..o 94
Doppler frequencies

ANAIYZING .o
DIOOD ittt

Calculation

CONSIAErNG ....ooiiiiiieie e 93

RALO .o 23, 298, 299
Drop-out time

THGGET e 80
Duplicating

Channel (remote) .......cccoecieiiiiiiiiieecceeee 148
DUty CYClE i 20, 247, 314
DUty ratio .....c.ooveeiiie e 20, 247, 315
E
Electronic input attenuation ...........cccccociiiiiiiiiinen. 75,76
Envelope model

Parameters ..o 27
Errors

IF OVLD ..o 75
Evaluation

Magnitude Capture ..........ccooeeiiiiiiiieeee e 32

Parameter Distribution ...........ccccooiiiiiiiie 33
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Parameter Spectrum ..........cccciiiiiiiiii e 34
Parameter Trend ........ccccooiiiiiiieeieeeeeee e
Pulse Frequency ..
Pulse 1 and'Q ...
Pulse Magnitude ...........cccooiiiiiiieiieeee e
Pulse Phase
Pulse phase (Wrapped) ........cccooeeiiiieiiiiieeiiee e 39
Pulse RESUIES .......ooiiiiiiiiiie e
Pulse Statistics
Pulse-Pulse Spectrum ..........ccccooiiiiiiiiiiiieeeee e 41
Result Range Spectrum .........cccocoieiiiiiiiiiiie e, 43
Evaluation methods
REMOLE ..o 259
Evaluation range
see Measurement range ..........ccceeeieeeiiiieeniiieeneeene 96
Evaluations .........ooiiiiiiii e 31
Export format
TrACES .neiie ettt 363
Exporting
Data ..o
Functions . .
Qdata ..o
Measurement settings .........ccoooeiiiiiiinie e, 129
Table results
Trace data ....coceeiiiiiieiee e
TraCeS eeiieiiiie e
External trigger
Level (remote) .....ooceeeiiiiieiiiiee e 169

F

Fall Base Point TIME .......ccccooiiiiiiiiieeiiee e
Fall High Point Level .........coocoiiiiiiiiiiiiicc e
Fall High Point Time ...
Fall Low Point Level ...
Fall Low Point TIMe ......cocciiiiiiiiiiiiceieec e
Fall Mid Point Level ....
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