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About this Manual

1 Preface

1.1 About this Manual

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

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

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

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

e Measurement Basics
Background information on basic terms and principles in the context of the measure-
ment

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

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

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

e List of remote commands
Alpahabetical list of all remote commands described in the manual

e |ndex

1.2 Documentation Overview

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

e "Getting Started" printed manual
e Online Help system on the instrument

e Documentation CD-ROM with:
— Getting Started

— User Manuals for base unit and options
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— Service Manual
— Release Notes
— Data sheet and product brochures

Online Help

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

Getting Started

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

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

User Manuals
User manuals are provided for the base unit and each additional (software) option.

The user manuals are available in PDF format - in printable form - on the Documentation
CD-ROM delivered with the instrument. In the user manuals, all instrument functions are
described in detail. Furthermore, they provide a complete description of the remote con-
trol commands with programming examples.

The user manual for the base unit provides basic information on operating the R&S FSW
in general, and the Spectrum application in particular. Furthermore, the software func-
tions that enhance the basic functionality for various applications are described here. An
introduction to remote control is provided, as well as information on maintenance, instru-
ment interfaces and troubleshooting.

In the individual application manuals, the specific instrument functions of the application
are described in detail. For additional information on default settings and parameters,
refer to the data sheets. Basic information on operating the R&S FSW is not included in
the application manuals.

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

This manual is available in PDF format on the CD delivered with the instrument. It
describes how to check compliance with rated specifications, instrument function, repair,
troubleshooting and fault elimination. It contains all information required for repairing the
R&S FSW by replacing modules.
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1.3

1.3.1

Conventions Used in the Documentation

Release Notes

The release notes describe the installation of the firmware, new and modified functions,
eliminated problems, and last minute changes to the documentation. The corresponding
firmware version is indicated on the title page of the release notes.

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

Conventions Used in the Documentation

Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description

"Graphical user interface ele- All names of graphical user interface elements on the screen, such as dia-

ments" log boxes, menus, options, buttons, and softkeys are enclosed by quota-
tion marks.

KEYS Key names are written in capital letters.

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

program code guished by their font.

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

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

"References" References to other parts of the documentation are enclosed by quotation
marks.

1.3.2 Conventions for Procedure Descriptions

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

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

|
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Starting the Pulse Application

2 Welcome to the Pulse Measurements Appli-
cation

The R&S FSW-KG6 is a firmware application that adds functionality to perform measure-
ments on pulsed signals to the R&S FSW.

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

The R&S FSW-K6 features:

e Measurement of basic pulse characteristics
e Analysis of parameter trends over time
e Display of amplitude, frequency and phase measurement traces for individual pulses

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

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

Installation

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

2.1 Starting the Pulse Application

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

To activate the Pulse application

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

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

2. Select the "Pulse" item.

The R&S FSW opens a new measurement channel for the Pulse application.
The measurement is started immediately with the default settings. It can be configured

in the Pulse "Overview" dialog box, which is displayed when you select the "Overview"
softkey from any menu (see chapter 5.2, "Configuration Overview", on page 32).

User Manual 1173.9392.02 — 05 8
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Welcome to the Pulse Measurements Application

2.2

Understanding the Display Information

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 available
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 performed
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 performed. Sequential
operation itself is independant of the currently displayed tab.

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

Understanding the Display Information

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

Multiview  Spectrum * Pulse

Meas Time SGL
Mz  Meas BW Count 5/5

Pulse -
Width Cycle i
( w

Start 0.0 s i
3 Pulse (1) Frequency Tl 4 Pulse 1 Cirw |5 Pulse (1) Phase

RAMANNANRY
(5)

Start 6.44 ps Stop 30,43 s Start 644 ps

1 = Channel bar for firmware and measurement settings

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

4 = Diagram area

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

Channel bar information

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

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

Ref Level Reference level

Att RF attenuation

Freq Center frequency for the RF signal

Meas Time Measurement time (data acquisition time)
Meas BW Measurement bandwidth

SGL The sweep is set to single sweep mode.

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

Window title bar information

For each diagram, the header provides the following information:

2 Magnitude Capture o] Clrw

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

1 = Window number
2 = Window type

3 = Trace color

4 = Trace number

6 = Trace mode

Diagram footer information

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

Status bar information

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

|
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Pulse Parameters

3 Measurements and Result Displays

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

Measurement range vs result range

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

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

@ Exporting Table Results to an ASCII File

For step-by-step instructions on how to export a table, see chapter 7.1, "How to Export
Table Data", on page 72.

I S | (YN = (= [0 =) (T £ T T 11
e FEvaluation Methods for Pulse MeasuremMents..........ccveeeiieeeeiiieeeeeeee e eeias 20

3.1 Pulse Parameters

The pulse parameters to be measured are based primarily on the IEEE 181 Standard
181-2003. For detailed descriptions refer to the standard documentation ("IEEE Standard
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 25.)

|
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Settling
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g
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L Time (s/T)
[Risé Time] [Fall fime]
On Time :

Off Time

{Pulse width)
Pulse Period
[Pulse Repetition Interval)

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

In order to obtain these results, select the corresponding parameter in the result config-
uration (see chapter 6.1, "Result Configuration", on page 60) or apply the required SCPI
parameter to the remote command (see chapter 8.11, "Configuring the Results",

on page 114 and chapter 8.13, "Retrieving Results", on page 143).

o  TimiNg Parameters...... .ot 12
e Power/Amplitude Parameters........oooe oo 15
®  Frequency Parameters. ... et 18
®  Phase Parameters........coo i e 19

3.1.1 Timing Parameters

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

LI 0 0= €= 0 o SRR 13
7= 4T TR I 1= TSR 13
T T I 1 1Y 13
= | T = YU 13
Pulse Width (ON TimME)...ueeiieiiieiiiieeeeeiciiieee e e s sttt e e e s s st e e e e s sarae e e e e s s ssseaeeeeesnnnneeeees 13
L) 3 I8 0= TSP 14
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Pulse Parameters

DULY RAIO. . et iiiieeieeee ettt et e e e e e e e e e e e e e e s e e eeeeee e 14
D0 Y O o L= ) TS 14
Pulse Repetition INterval...........oooo e 14
Pulse Repetition FrequenCy (HZ).......ooo e 14
Timestamp

The time stamp uniquely identifies each pulse in the capture buffer. It is defined as the
time from the capture start point to the beginning of the pulse period of the current pulse.
Depending on the user-specified definition of the pulse period, the period begins with the
mid-level crossing of the current pulse's rising edge (period: high-to-low) or the mid-level
crossing of the previous pulse's falling edge (period low-to-high). See also "Pulse
Period" on page 34.

SCPI command:
[SENSe: ] PULSe:TIMing:TSTamp? on page 174
CALCulate<n>:TABLe:TIMing:TSTamp on page 131

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

SCPI command:
[SENSe: ] PULSe:TIMing:SETT1ing? on page 173
CALCulate<n>:TABLe:TIMing:SETT1ing on page 131

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 thresholds.

See figure 3-1

SCPI command:
[SENSe: ] PULSe:TIMing:RISE? on page 173
CALCulate<n>:TABLe:TIMing:RISE on page 130

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 thresh-
olds.

See figure 3-1
SCPI command:

[SENSe: ] PULSe:TIMing:FALL? on page 169
CALCulate<n>:TABLe:TIMing:FALL on page 129

Pulse Width (ON Time)

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

|
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See figure 3-1

SCPI command:
[SENSe: ] PULSe:TIMing:PWIDth? on page 172
CALCulate<n>:TABLe:TIMing:PWIDth on page 130

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

SCPI command:
[SENSe: ] PULSe:TIMing:OFF? on page 170
CALCulate<n>:TABLe:TIMing:0OFF on page 129

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)

SCPI command:
[SENSe: ] PULSe:TIMing:DRATi0? on page 169
CALCulate<n>:TABLe:TIMing:DRATio on page 128

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

SCPI command:
[SENSe: ] PULSe:TIMing:DCYCle? on page 168
CALCulate<n>:TABLe:TIMing:DCYCle on page 128

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

SCPI command:
[SENSe: ] PULSe:TIMing:PRI? on page 171
CALCulate<n>:TABLe:TIMing: PRI on page 130

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

SCPI command:
[SENSe: ] PULSe:TIMing:PRE? on page 171
CALCulate<n>:TABLe:TIMing:PRF on page 129
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3.1.2 Power/Amplitude Parameters

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

JL o] o o 11> P PRPR TR 15
BaSE POWET ...ttt et e e e e e e e e e e e e e r— i ————— 15
PUISE AMPIITUAE. ..o e e et e e e e e e e e e e eeeenennnns 15
AVETagE ON POWET......uiiiiiiiiiiiiiee ettt e et e e e e s srabree e e e e s srabreeeeeesaaas 15
AVEIAGE TX POWET ...ttt e e e e e e e e e e e s st re e e e e eeaaaaeas 16
Y T T T T T e Y= U 16
PEAK POWET ...ttt e e e e e e e e e et e e e e e e e e e e e e e e e et ——————— 16
Peak-to-Avg ON POWEr RatiO........ueeiiiiiiiiiiiieiee et 16
Peak-to-Average TX POWEr RatiO......cccoiiuiiiiiiiiiiiii et 16
Peak-to-Min POWEr RatiO......cccooiiiiieeeeeee et 16
13 o T o J 16
L o] o 1= 17
L0 17T = g o Yo ) SRR 17
0T U 17
Pulse-to-Pulse Power Differ€nCe........coooeiiiiuciieiie e 17
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. Various algo-
rithms are provided to determine the top power (see "Measurement Algorithm"

on page 56).

SCPI command:

[SENSe: ] PULSe:POWer:TOP? on page 160

CALCulate<n>:TABLe:POWer:TOP on page 127

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.

SCPI command:
[SENSe: ] PULSe:POWer:BASE? on page 151
CALCulate<n>:TABLe:POWer:BASE on page 124

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

SCPI command:
[SENSe: ] PULSe:POWer: AMPLitude? on page 150
CALCulate<n>:TABLe:POWer :AMPLitude on page 124

Average ON Power

The average power during the pulse ON time
SCPI command:

[SENSe: ] PULSe:POWer:ON? on page 154
CALCulate<n>:TABLe:POWer :ON on page 125

|
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Average Tx Power

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

[SENSe: ] PULSe:POWer:AVG? on page 151
CALCulate<n>:TABLe:POWer:AVG on page 124

Minimum Power

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

[SENSe: ] PULSe:POWer:MIN? on page 153
CALCulate<n>:TABLe:POWer:MIN on page 125

Peak Power

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

[SENSe: ] PULSe:POWer:MAX? on page 152
CALCulate<n>:TABLe:POWer:MAX on page 124

Peak-to-Avg ON Power Ratio

The ratio of maximum to average power over the pulse ON time (also known as crest
factor)

SCPI command:

[SENSe: ] PULSe:POWer:PON? on page 158

CALCulate<n>:TABLe:POWer : PON on page 126

Peak-to-Average Tx Power Ratio

The ratio of maximum to average power over the entire pulse ON + OFF interval.
SCPI command:

[SENSe: ] PULSe:POWer: PAVG? on page 156

CALCulate<n>:TABLe:POWer : PAVG on page 126

Peak-to-Min Power Ratio

The ratio of maximum to minimum power over the entire pulse ON + OFF time
SCPI command:

[SENSe: ] PULSe:POWer: PMIN? on page 156
CALCulate<n>:TABLe:POWer: PMIN on page 126

Droop

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

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

For more information see chapter 4.1.1, "Amplitude Droop", on page 25
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Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 56), otherwise in %W.

SCPI command:

[SENSe: ] PULSe:POWer:ADRoop:DB? on page 149

[SENSe: ] PULSe:POWer:ADRoop [ : PERCent] ? on page 149
CALCulate<n>:TABLe:POWer:ADRoop: DB on page 123
CALCulate<n>:TABLe:POWer:ADRoop [ : PERCent] on page 123

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

For more information see chapter 4.1.2, "Ripple", on page 26

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 56), otherwise in %W.

SCPI command:

[SENSe: ] PULSe:POWer:RIPPle:DB? on page 159

[SENSe: ] PULSe:POWer:RIPPle[:PERCent]? on page 160
CALCulate<n>:TABLe:POWer:RIPPle:DB on page 127
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent] on page 127

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 28.

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 56), otherwise in %W.

SCPI command:

[SENSe: ] PULSe:POWer:OVERshoot : DB? on page 154

[SENSe: ] PULSe:POWer:0VERshoot [ : PERCent] ? on page 155
CALCulate<n>:TABLe:POWer:0OVERshoot : DB on page 125
CALCulate<n>:TABLe:POWer:OVERshoot [ : PERCent] on page 125

Power
The power measured at the pulse "measurement point" specified by the Measurement
Point Reference and the "Offset" on page 57

SCPI command:
[SENSe: ] PULSe:POWer:POINt? on page 157
CALCulate<n>:TABLe:POWer:POINt on page 126

Pulse-to-Pulse Power Difference

The ratio of the "Power" values from the first measured pulse to the current pulse.
SCPI command:

[SENSe: ] PULSe:POWer:PPRatio? on page 158
CALCulate<n>:TABLe:POller: PPRatio on page 127

|
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3.1.3 Frequency Parameters

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

L C=Yo (U= g o SR 18
Pulse-Pulse Frequency DifferencCe.........ccuueiiiiiiiiiiiie e 18
Frequency Error (RMS).... oottt st 18
FrequencCy Error (PEaAK)........uuiii ittt 18
FrequencCy Deviation.. ... e e e e 18
L0 oo T = = TR 19
Frequency

Frequency of the pulse measured at the defined Measurement Point

SCPI command:
[SENSe: ] PULSe: FREQuency: POINt? on page 181
CALCulate<n>:TABLe:FREQuency:POINt on page 120

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

SCPI command:
[SENSe: ] PULSe:FREQuency: PPFRequency? on page 182
CALCulate<n>:TABLe:FREQuency:PPFRequency on page 121

Frequency Error (RMS)

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

SCPI command:
[SENSe: ] PULSe: FREQuency:RERRor? on page 182
CALCulate<n>:TABLe:FREQuency:RERRor on page 121

Frequency Error (Peak)

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

SCPI command:
[SENSe: ] PULSe: FREQuency: PERRor? on page 180
CALCulate<n>:TABLe:FREQuency:PERRor on page 120

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.

SCPI command:
[SENSe: ] PULSe:FREQuency:DEViation? on page 180
CALCulate<n>:TABLe:FREQuency:DEViation on page 120

|
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Chirp Rate
A known frequency chirp rate (per ps) to be used for generating an ideal pulse waveform.

SCPI command:
[SENSe: ] PULSe:FREQuency:CRATe? on page 179
CALCulate<n>:TABLe:FREQuency:CRATe on page 119

Phase Parameters

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

[ 0= 1T TSP 19
Pulse-Pulse Phase DifferE€NCE......c.cuuueei ittt eenan 19
Phase Error (RMS).... ..ottt et 19
Phase Error (PaK).....ccuui ittt ettt ettt 19
[ AT T ST oAV =Y (o] o 20
Phase

Phase of the pulse measured at the defined Measurement Point

SCPI command:
[SENSe: ] PULSe:PHASe: POINt? on page 187
CALCulate<n>:TABLe:PHASe:POINt on page 122

Pulse-Pulse Phase Difference

Difference in phase between the first measured pulse and the currently measured pulse
SCPI command:

[SENSe: ] PULSe:PHASe: PPPHase? on page 188
CALCulate<n>:TABLe:PHASe:PPPHase on page 122

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 modulation type "Arbitrary". The
error is calculated over the Measurement Range.

SCPI command:
[SENSe: ] PULSe:PHASe:RERRor? on page 189
CALCulate<n>:TABLe:PHASe:RERRor on page 123

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 modulation type "Arbitrary". The
error is calculated over the Measurement Range.

SCPI command:
[SENSe: ] PULSe:PHASe: PERRor? on page 187
CALCulate<n>:TABLe:PHASe:PERRor on page 122

|
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Evaluation Methods for Pulse Measurements

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 Mea-
surement Range.

SCPI command:
[SENSe: ] PULSe:PHASe:DEViation? on page 186
CALCulate<n>:TABLe:PHASe:DEViation on page 122

Evaluation Methods for Pulse Measurements

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

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

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

e Magnitude Capture
e Pulse Results

e Pulse Frequency

e Pulse Magnitude

e Pulse Phase

The following evaluation methods are available for Pulse measurements:

PUISE RESUILS... e e e e e e e e et e e e e e e e e e e e eaa e e eeeanas 20
PUISE StatiSTICS. . uuuutuiiii ittt e s e e e e e e e e e e e e e eeeese e b ns 21
L= 0 0 T=Y =Y I = o o 21
Magnitude CaplUrE.........cci et e e e e e e e e e e e e e e e e e e e e s e ennnrareeees 22
U LTI o =To [N ]= o o Y2 22
PUISE MagNitUdE. ... ..ttt e e 23
PUISE PRASE..... .ottt e et e e e e e e e e e e e e e eeee st ns 23
Pulse Phase (Wrapped)........ueeeiii ittt nneee e 24
Y = T T = o] = TSP 24

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 Con-
figuration", on page 60). The currently selected pulse is highlighted blue. The pulses
contained in the current capture buffer are highlighted green.

|
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5 Pulse Results

Pulse Duty
Width Cycle
¢ Rl

o

1

SCPI command:
LAY:ADD:WIND '2',RIGH,PRES see LAYout:ADD[:WINDow] ? on page 136

Pulse Statistics
Displays statistical values (minimum, maximum, average, standard deviation) for the
measured pulse parameters in a table of results. Both the current capture buffer data and
the cummulated captured data from a series of measurements are evaluated. The sta-
tistics computed only from pulses within the current capture buffer are highlighted green.
For reference, the measured parameters from the "Selected Pulse" are also shown,
highlighted blue. The displayed parameters are the same as in the Pulse Results and
can be configured in the "Result Configuration" (see chapter 6.1, "Result Configura-
tion", on page 60).

Rise Pulse as Avg ON Avg Tx

Time width Cycle Frie (kH gt Power Power
{ns) - o/ (dBm) (dBm)

SCPI command:
LAY:ADD:WIND '2',RIGH,PST see LAYout:ADD[:WINDow] ? on page 136

Parameter Trend

Plots all measured parameter values from the current capture vs pulse number or pulse
timestamp. This is equivalent to plotting a column of the "Pulse Results" table for the rows
highlighted green. For each parameter trend window you can configure a different param-
eter to be displayed, making this a very powerful and flexible analysis tool.

This evaluation method allows you to determine trends in a specific parameter, such as
a frequency deviation or a fluctuation in power over several pulses.
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2 Pulse-Pulse Frequency Difference Trend

Stop 10

Note that averaging is not possible for parameter trend traces.

SCPI command:
LAY:ADD:WIND '2',RIGH,PTR See LAYout:ADD[:WINDow]? on page 136

Magnitude Capture

Displays the captured data. Detected pulses are indicated by green bars along the x-axis.
The currently selected pulse is highlighted in blue. Additionally, the pulse detection ref-
erence level is indicated ("Ref"), as well as the specified pulse detection threshold
("Det").

1 Magnitude Capture

Stop 1.0 ms

Start0.0s

SCPI command:
LAY:ADD:WIND '2',RIGH,MCAP see LAYout:ADD[:WINDow]? on page 136

Pulse Frequency
Displays the frequency trace of the selected pulse. The length and alignment of the trace

can be configured in the "Measurement Range" dialog box (see chapter 5.9.3, "Mea-
surement Range", on page 58).

|
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3 Pulse (1) Frequency

Start 6.44 ps Stop 36.43 ps

SCPI command:
LAY:ADD:WIND '2',RIGH,PFR See LAYout:ADD[:WINDow]? on page 136

Pulse Magnitude
Displays the magnitude vs. time trace of the selected pulse. The length and alignment of
the trace can be configured in the "Measurement Range" dialog box (see chapter 5.9.3,

"Measurement Range", on page 58).

4 Pulse (1) Magnitude o] Clrw

Stop 36.43 ps

Start 6.44 ps

SCPI command:
LAY:ADD:WIND '2',RIGH,PMAG see LAYout:ADD[:WINDow]? on page 136

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

trace can be configured in the "Measurement Range" dialog box (see chapter 5.9.3,
"Measurement Range", on page 58).

|
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2 Pulse (1) Phase

Start 6.44 ps Stop 36.43 ps

SCPI command:
LAY:ADD:WIND '2',RIGH, PPH see LAYout:ADD[:WINDow] ? on page 136

Pulse Phase (Wrapped)

Displays the wrapped phase vs. time trace of the selected pulse. The length and align-
ment of the trace can be configured in the "Measurement Range" dialog box (see chap-
ter 5.9.3, "Measurement Range", on page 58).

3 Pulse (1) Phase (Wrapped)

13.44500015 pis 24.839999242 Uis

SCPI command:
LAY:ADD:WIND '2',RIGH,PPWsee LAYout:ADD[:WINDow] ? on page 136

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

Function Function Result
1 3 | ':l_. C '-._

SCPI command:
LAY:ADD? '1',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 136
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4 Measurement Basics

Some background knowledge on basic terms and principles used in pulse measurements
is provided here for a better understanding of the required configuration settings.

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 Standard
on Transitions, Pulses, and Related Waveforms", from the IEEE Instrumentation and
Measurement (I1&M) Society, 7 July 2003).

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

Value Description

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

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

Loy The magnitude in V at the peak level occurring directly after the pulse rising edge

(mid-level crossing)

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

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

which occurs within the ripple portion of the pulse top

Liop+ The magnitude in V of the reference model at the point in time where L. is mea-
sured

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

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

O AMPLItUAE DIrOOP...coiiiiiitiee et e et r e e e e e e e e e e ee st eeeeeeeeeeeeesenranaans 25

L T ] o] o] = 26

L JI O 1YY = 3 oo | AP 28

4.1.1 Amplitude Droop

The amplitude droop is 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:

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

100% ~ 0%
X -
i
Droop (%W) = % x100
100% — 0%

L.
Droop (dB) = 20xlog,,| —=

fall

Measured Magnitude (V)

Reference Magnitude (V)

I-ris. 3

Lfal

t(s)

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

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

The default behaviour compensates for droop in the pulse top using the following formu-
lae:
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'+_L0+ +Lo—_Lri—
Ripple (%V) ="~ o r ‘xlOO
LlOO% _Lo%
L. -1 |+ -1
Ripple (%W)="—"—2"L_1 2~ ™ | x 100
L100% - LO%
s F|L =L
. 100% rip + op +
Ripple (dB) =10 x log,,| — sz L;”
100% top — - r[p—‘

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 Ligp. = Liop- = L1goe- Thus, the
formulae are reduced to:

L.. —L,
Ripple (%V) = —2——"~ %100
100% — 0%
2 2

. Lri + _Lri -
Ripple (%W) = ———=x100

2 —_—
100% 0%

. Lri +
Ripple (dB)=20xlog ,| —=

rip—

The following illustration indicates the levels used for calculation.

L
V)

Measured Magnitude (V) Reference Magnitude (V)

L,-ip..____________ —_—— e T

L

I . A
I-ri|:'- -

(defined by user as % of
pulse top)

|
|
|
|
: Ripple Portion
|
|
|
|

k——100% of pulse top——

t(s)

Fig. 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, divided
by the pulse amplitude:

L, —L,.,
Overshoot (%V) = —2—1%% %100

100% ~ 0%

2 2
LOV - LlOO%
2 72

100% 0%

Overshoot (%W) = x100

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

100%

Reference Magnitude (V)

Measured Magnitude (V) ‘

Lo

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

4.2 Pulse Detection

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

|
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power level is referred to as the top or 100% level, whereas the "OFF" level is referred
to as the base or 0% level.

Top ~ Base

Base Top
Positive Negative

pulse pulse

A hysteresis can refine the detection process and avoid falsely interpreting instable sig-
nals as additional pulses. Optionally, detection can be restricted to a maximum number
of pulses per capture process.

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

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

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

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

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

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

e the rise time

e the ON time

e the fall time

e the OFF time

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

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

More precise definitions and an illustration of how these values are calculated are pro-
vided in the following chapter.

|
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5 Configuration

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

When you activate the Pulse application the first time, a set of parameters is passed on
from the currently active application (see chapter 5.1, "Default Settings for Pulse meas-
urements"”, on page 30). After initial setup, the parameters for the measurement chan-
nel are stored upon exiting and restored upon re-entering the channel. Thus, you can
switch between applications quickly and easily.

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

@ Automatic refresh of results after configuration changes

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

e Default Settings for Pulse measurements. ..o 30
o  Configuration OVEIVIEW........ccoi it e e e e e e e e e 32
L IS o g =TI I L= o ) 1T o S 33
o Input/Output and Frontend Settings........ccouuiiiiiiiiiiiiii e 36
L I 4 o o =Y 7= 11 o [ 44
@ Data ACQUISILION......coi e e e e e ———— 50
@ SWEEP SEHINGS. et e e ———— 51
®  PUISE DeteCHiON. ... i 53
o Pulse Measurement SettiNGS. .. .. e 54
®  AULOMAtIC SEtNGS. ... e 59

5.1 Default Settings for Pulse measurements

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

e center frequency and frequency offset

o reference level and reference level offset
e attenuation

e input coupling

e impedance

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

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

Table 5-1: Default settings for Pulse channels

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

Pulse period High to Low
Pulse Modulation CW
Consider droop ON

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

Max. pulse count 1000

Pulse count limit check off

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

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

Window 6: Pulse Phase

5.2 Configuration Overview

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

| Pulse Meas

Pulse Period

Modulation Input BW
Droop Ref Level Filter
Pulse Width AL AQT

Min OFf Time Preamp Bamples

il =
Signal Description Input / Frontend Trigger Data Acquisition

il (]
Detection Measurement Result Config Display Config

Reference Top Level Position Trace
Threshald Meas Levels Alignment v-Scale
Hysteresis Meas Point Length

Limit Meas Range

]
2: Parameter Trend 3

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

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

1. Signal Description
See chapter 5.3, "Signal Description", on page 33

2. Input and Frontend Settings
See chapter 5.4, "Input/Output and Frontend Settings", on page 36

3. (Optionally:) Trigger/Gate

|
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5.3

Signal Description

See chapter 5.5, "Trigger Settings", on page 44

&

Data Acquisition
See chapter 5.6, "Data Acquisition", on page 50

5. Pulse Detection
See chapter 5.8, "Pulse Detection", on page 53

6. Pulse Measurement
See chapter 5.9, "Pulse Measurement Settings", on page 54

7. Result Configuration
See chapter 6.1, "Result Configuration", on page 60

©

Display Configuration
See chapter 6.2, "Display Configuration", on page 69

To configure settings

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

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

Note that the PRESET key on the front panel restores all measurements in all mea-
surement channels on the R&S FSW to their default values!

For details see chapter 5.1, "Default Settings for Pulse measurements"”, on page 30.

SCPI command:
SYSTem:PRESet :CHANnel [ : EXECute] on page 82

Specifics for

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

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

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

Signal Description

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

|
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P -

Signal Input Source Frequency Amplitude Output
Timing
Auto Mode
Min Pulse Width
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 Chirp Rate (/us)

Pulse Modulation Linear FM

PUISE PEIIOM. ... ettt ettt e e e e e e e e e e e e s eeeees 34
UL T N  F T D 0T o U 34
PUISE MOAUIBLION. ...t e e e e e e 35
TiMING AULO IMOTE.....ceiiiiiiieeee ettt e e e e e e e e e s aabreeeee e 35
Minimum Pulse Width, Maximum Pulse Width.............c.oeiimiiiieee e 35
Min PUISE Off TiME.ccii it e s s e e e 35
Frequency Offset AULO MOGE...........cuuuiiiiiieiiiiiiiiecceecee e 35
Frequency OffSet ValUe........cooevieeii e r s 35
Chirp Rate AULO MOAE.......coiieee et e e e e e e e e 36
107 01Ty o TN = L= P UURUPRTUR 36

Pulse Period
Defines how a pulse is detected.

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

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

SCPI command:
SENSe:TRACe:MEASurement : DEFine: PULSe: PERiod on page 84

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

SCPI command:
SENSe:TRACe:MEASurement : DEFine: PULSe : ADRoop on page 84
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Pulse Modulation
Defines the expected pulse modulation:

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

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

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

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

SCPI command:
SENSe:TRACe:MEASurement : DEFine: PULSe:MODulation on page 84

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

SCPI command:
SENSe:TRACe:MEASurement : DEFine:DURation:AUTO on page 82

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

SCPI command:
SENSe:TRACe:MEASurement : DEFine:DURation:MAX on page 82
SENSe:TRACe:MEASurement : DEFine:DURation:MIN on page 83

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 further by the
sample rate.

SCPI command:
SENSe:TRACe:MEASurement : DEFine:DURation:OFF on page 83

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

SCPI command:
SENSe:TRACe:MEASurement : DEFine: FREQuency:0FFSet : AUTO on page 83

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

SCPI command:
SENSe:TRACe:MEASurement : DEFine: FREQuency:OFFSet on page 83

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

SCPI command:
SENSe:TRACe:MEASurement : DEFine: FREQuency:RATE: AUTO on page 84

Chirp Rate

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

SCPI command:
SENSe:TRACe:MEASurement : DEFine: FREQuency:RATE on page 83

5.4 Input/Output and Frontend Settings

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

Furthermore, the frequency and amplitude settings are described, which represent the
"frontend" of the measurement setup.

L I [ 0T 01U A= 11 o [ 36
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5.4.1 Input Settings

The input signal determines which data the R&S FSW will analyze.
Input settings can be configured via the INPUT/OUTPUT key, in the "Input" dialog box.

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

N\ The Digital 1Q input source is only available in applications that support 1/Q data pro-
/ cessing and is described in detail in the R&S FSW 1/Q Analyzer User Manual.

e Radio FrequenCy INPUL......ooo i 36

5.4.1.1 Radio Frequency Input

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

Input

Impedance

High Pass Filter 1..3 GHz m
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Input Coupling

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

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

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

SCPI command:
INPut:COUPling on page 85

Impedance
The reference impedance for the measured levels of the R&S FSW can be set to 50 Q
or75 Q.

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

SCPI command:
INPut:IMPedance on page 86

|
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High-Pass Filter 1...3 GHz

Activates an additional internal high-pass filter for RF input signals from 1 GHz to 3 GHz.
This filter is used to remove the harmonics of the R&S FSW in order to measure the
harmonics for a DUT, for example.

This function requires option R&S FSW-B13.

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

SCPI command:
INPut:FILTer:HPASs[:STATe] on page 86

YIG-Preselector
Activates or deactivates the YIG-preselector.

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

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

INPut:FILTer:YIG[:STATe] on page 86

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

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

Center [ 13.25 GHz

Center Freguent ize

Stepsize Value |1.0 MHz l

Freguency Offset

Value lO.D Hz |

(O 4 (=Y PRSPPI 39
Center FreqUENCY SEEPSIZE.......cuuiiiiiiiiieie ettt e e e e e e e e e e e e e e e e e e sennns 39
FrequenCy OffSet...... e e e e e e 39
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Center
Defines the normal center frequency of the signal. The allowed range of values for the
center frequency depends on the frequency span.

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

SCPI command:
[SENSe: ] FREQuency:CENTer on page 88

Center Frequency Stepsize

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

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

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

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

SCPI command:
[SENSe: ] FREQuency:CENTer: STEP on page 88

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

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

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

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

SCPI command:
[SENSe: ] FREQuency:0FFSet on page 89

Amplitude Settings
Amplitude settings affect the y-axis values.

To configure the amplitude settings
Amplitude settings can be configured via the AMPT key or in the "Amplitude" dialog box.
» To display the "Amplitude" dialog box, do one of the following:

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

|
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Signal InputSource Frequency Amplitude oOutput

Input S

Preamplifier

Value rO.lfJ dBm

Input Coupling
- . Impedance
RF Attenuation Electronic Attenuation
Manual Auto
Mode Manual
e Value
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Reference Level
Defines the expected maximum reference level. Signal levels above this value may not
be measured correctly, which is indicated by the "IFOVL" status display.

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

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

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

SCPI command:
DISPlay[:WINDow<n>] :TRACe:Y[:SCALe] :RLEVel on page 90

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

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

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

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

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

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RLEVel:0FFSet on page 90

Mechanical Attenuation
Defines the mechanical attenuation for RF input.

Attenuation Mode / Value < Mechanical Attenuation

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

In "Manual" mode, you can set the RF attenuation in 1 dB steps (down to 0 dB, also using
the rotary knob). Other entries are rounded to the next integer value. The range is speci-
fied in the data sheet. If the defined reference level cannot be set for the defined RF
attenuation, the reference level is adjusted accordingly and the warning "Limit reached"
is displayed.

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

SCPI command:
INPut:ATTenuation on page 91
INPut:ATTenuation:AUTO on page 92

Using Electronic Attenuation (Option B25)
If option R&S FSW-B25 is installed, you can also activate an electronic attenuator.

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

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

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

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

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

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

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

INPut:EATT:STATe on page 93

INPut:EATT:AUTO on page 93

INPut:EATT on page 92
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Input Settings
Some input settings affect the measured amplitude of the signal, as well.

For details see chapter 5.4.1, "Input Settings", on page 36.

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

For R&S FSW 26 models, the input signal is amplified by 30 dB if the preamplifier is
activated.

For R&S FSW 8 or 13 models, the following settings are available:

"Off" Deactivates the preamplifier.
"15 dB" The RF input signal is amplified by about 15 dB.
"30 dB" The RF input signal is amplified by about 30 dB.

SCPI command:
INPut:GAIN:STATe on page 90
INPut:GAIN[:VALue] on page 91

Auto Scale Window

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

Data Output

The R&S FSW can provide output to special connectors for other devices.

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

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

/ Manual.

Output settings can be configured via the INPUT/OUTPUT key or in the "Outputs” dialog
box.

|
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Output Digital IQ
IF/Video Output Video

IF Out Frequency

Noise Source

Trigger 2 Output

Trigger 3 Output
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Noise Source
Switches the supply voltage for an external noise source on or off.

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

SCPI command:
DIAGnostic<n>:SERVice:NSOurce on page 87

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

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

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

(Trigger 1 is INPUT only.)

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

Manual.

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

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

SCPI command:
OUTPut:TRIGger<port>:LEVel on page 99
OUTPut:TRIGger<port>:DIRection on page 98

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

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

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

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

SCPI command:
OUTPut:TRIGger<port>:0TYPe on page 99

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

SCPI command:
OUTPut:TRIGger<port>:LEVel on page 99

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

SCPI command:
OUTPut:TRIGger<port>:PULSe:LENGth on page 100

Send Trigger — Output Type — Trigger 2/3

Sends a user-defined trigger to the output connector immediately. Note that the trigger
pulse level is always opposite to the constant signal level defined by the output "Level"
setting, e.g. for "Level = High", a constant high signal is output to the connector until the
"Send Trigger" button is selected. Then, a low pulse is sent.

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

SCPI command:
OUTPut:TRIGger<port>:PULSe: IMMediate on page 100

Trigger Settings

Trigger settings determine when the input signal is measured.

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

Trigger Source Trigger In/Out

Source

Drop-0ut Time

Hysteresis Holdoft

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

Trigger Source Trigger In/Qut

Trigger 2

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

Trigger 3 QOutput

For step-by-step instructions on configuring triggered measurements, see the R&S FSW
User Manual.
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Trigger Settings
The trigger settings define the beginning of a measurement.

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

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

SCPI command:
TRIGger [:SEQuence] : SOURce on page 97

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

SCPI command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 97

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

(See "Trigger Level" on page 48).
Note: The "External Trigger 1" softkey automatically selects the trigger signal from the
TRIGGER INPUT connector on the front panel.
For details see the "Instrument Tour" chapter in the R&S FSW Getting Started manual.
"External Trigger 1"

Trigger signal from the TRIGGER INPUT connector on the front panel.

"External Trigger 2"
Trigger signal from the TRIGGER INPUT/OUTPUT connector on the
front panel.
Note: Connector must be configured for "Input” in the "Outputs" con-
figuration (see "Trigger 2/3" on page 43).
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"External Trigger 3"
Trigger signal from the TRIGGER 3 INPUT/ OUTPUT connector on the
rear panel.
Note: Connector must be configured for "Input" in the "Outputs" con-
figuration (see "Trigger 2/3" on page 43).

SCPI command:
TRIG:SOUR EXT, TRIG:SOUR EXT2, TRIG:SOUR EXT3

See TRIGger [ :SEQuence] : SOURce on page 97

IQ Power — Trigger Source — Trigger Settings
Triggers the measurement when the magnitude of the sampled I/Q data exceeds the
trigger threshold.

SCPI command:
TRIG:SOUR IQP, see TRIGger [:SEQuence] : SOURce on page 97

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

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

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

The trigger threshold depends on the defined trigger level, as well as on the RF attenu-
ation and preamplification. For details on available trigger levels and trigger bandwidths
see the data sheet.

This trigger source is only available for RF input.

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

SCPI command:
TRIG:SOUR IFP, see TRIGger [:SEQuence] : SOURce on page 97

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

For this purpose the instrument uses a level detector at the first intermediate frequency.
The input signal must be in the frequency range between 500 MHz and 8 GHz. The
resulting trigger level at the RF input depends on the RF attenuation and preamplification.
For details on available trigger levels see the data sheet.

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

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

SCPI command:
TRIG:SOUR RFP, see TRIGger [:SEQuence] : SOURce on page 97
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Trigger Level < Trigger Settings
Defines the trigger level for the specified trigger source.

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

SCPI command:

TRIGger [ :SEQuence] : LEVel: IFPower on page 95

]
TRIGger [:SEQuence] : LEVel: IQPower on page 96
TRIGger[:SEQuence] :LEVel [ :EXTernal<port>] on page 95
TRIGger [:SEQuence] : LEVel :RFPower on page 96

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

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

SCPI command:
TRIGger [ :SEQuence] : TIME:RINTerval on page 98

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

SCPI command:
TRIGger [:SEQuence] : DTIMe on page 94

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

offset > 0: Start of the sweep is delayed

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

pretrigger.x = sweep time

SCPI command:
TRIGger [:SEQuence] :HOLDoff [:TIME] on page 94

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

SCPI command:
TRIGger [:SEQuence] : SLOPe on page 96

Hysteresis — Trigger Settings

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

SCPI command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 95

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

SCPI command:
TRIGger [:SEQuence] : IFPower:HOLDof f on page 94

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

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

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

(Trigger 1 is INPUT only.)

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

Manual.

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

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

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

SCPI command:
OUTPut:TRIGger<port>:LEVel on page 99
OUTPut:TRIGger<port>:DIRection on page 98

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

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

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

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

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

SCPI command:
OUTPut:TRIGger<port>:0TYPe on page 99

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

SCPI command:
OUTPut : TRIGger<port>:LEVel on page 99
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Data Acquisition

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

SCPI command:
OUTPut :TRIGger<port>:PULSe:LENGth on page 100

Send Trigger < Output Type < Trigger 2/3

Sends a user-defined trigger to the output connector immediately. Note that the trigger

pulse level is always opposite to the constant signal level defined by the output "Level"

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

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

SCPI command:
OUTPut:TRIGger<port>:PULSe: IMMediate on page 100

Data Acquisition

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

Acquisition Detection

Measurement Bandwidth

Filter Type

U EEEREERGIGIGE 80.0 MHz

Sample Rate

Measurement Time

Meas Time 1.0ms

Record Length

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

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

10T Y] o TSP PPPPPPPPR 50
Measurement BandwWidth...........coou i 51
RS- 0] o1 1= = (TSP 51
MeEASUIEMENT TIME..ciiiiiiiiiiiiieee e e e e e e e e e e e e e e e e e e s s s e s s ennnareerrreeneeeeees 51
[T ot0] o I 1= o o | 1 1S 51
Filter type

Defines the filter to be used for demodulation.

|
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Sweep Settings

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

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

For details see chapter B, "Effects of Large Gauss Filters",

on page 198.

SCPI command:
[SENSe: ] BANDwidth |BWIDth:DEMod: TYPE on page 101

Measurement Bandwidth

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

SCPI command:
[SENSe: ] BANDwidth:DEMod on page 101

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.

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

SCPI command:
[SENSe: ] SWEep: TIME on page 101

Record length

The record length for I/Q data acquisition is indicated for reference only. It is calculated
from the defined measurement bandwidth and measurement time.

Sweep Settings

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

Continuous SWEEP/RUN CONT.....ciiiiiiiiiiiiei e e csccceeree e e e e e e e e e e e e e e e e e e s e s s nsennnnns 52
Single Sweep/ RUN SINGLE...........cooi it e e e e e e e e e e e e e e e s e e s nannnes 52
CoNtiNUE SINGIE SWEEP....coiiiiiieicccce e e e e e e e e e e e e e e aaaees 52
MeasUrEmMENT TIME....co ittt e e e e e e e e e e e eeeeees 53
SWEEP/AVEIage COUNT..... ittt e e e e s e e e e e nreas 53
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Continuous Sweep/RUN CONT
After triggering, starts the sweep and repeats it continuously until stopped. This is the
default setting.

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

Note: Sequencer. If the Sequencer is active, the "Continuous Sweep" softkey only con-
trols the sweep mode for the currently selected channel; however, the sweep mode only
has an effect the next time the Sequencer activates that channel, and only for a channel-
defined sequence. In this case, a channel in continuous sweep mode is swept repeatedly.
Furthermore, the RUN CONT key on the front panel controls the Sequencer, not individ-
ual sweeps. RUN CONT starts the Sequencer in continuous mode.

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

SCPI command:
INITiate:CONTinuous on page 110

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

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

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

Furthermore, the RUN SINGLE key on the front panel controls the Sequencer, not indi-
vidual sweeps. RUN SINGLE starts the Sequencer in single mode.

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

SCPI command:
INITiate[:IMMediate] on page 111

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

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

SCPI command:
INITiate:CONMeas on page 110

|
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Pulse Detection

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

SCPI command:
[SENSe: ] SWEep: TIME on page 101

Sweep/Average Count

Defines the number of sweeps to be performed in the single sweep mode. Values from
0to 200000 are allowed. If the values 0 or 1 are set, one sweep is performed. The sweep
count is applied to all the traces in all diagrams.

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

Pulse Detection

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

Acquisition Detection

Pulse Waveform

Power

Reference (Peak)

Threshold

Reference [=IEE14 Detection Limit M

Threshold |EE{dNINs(5} Max Pulse Count

Hysteresis [[ifils|s)

RETEIENCE SOUICE....unieieeie ettt e e et e e et e e e et e e e e eeta e e e eesaeeeeeennas 53
LI =] o] [ R 54
L 1T ST = PP PPPPPPPR 54
DT (o1 T o TN RT3 o T PP OPRRRR 54
MaximuUM PUISE COUNT......uviiiiiiieiieieeeeeeeeeeeeet et et e e e e e et e eeeea s te e e eeeeeeeseeeeesssbasnnnans 54

Reference Source
Defines the level to be used as a reference for the pulse detection threshold.
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Pulse Measurement Settings

"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

SCPI command:
[SENSe: ] DETect:REFerence on page 103

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.

SCPI command:
[SENSe: ] DETect:THReshold on page 103

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.

SCPI command:
[SENSe: ]DETect:HYSTeresis on page 102

Detection Limit

Restricts the number of pulses to be detected. When the maximum number 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 interest.

SCPI command:
[SENSe:]DETect:LIMit on page 102

Maximum Pulse Count
Defines the maximum number of pulses to be detected.

This limit is ignored if Detection Limit is disabled.

SCPI command:
[SENSe:]DETect:LIMit:COUNt on page 102

Pulse Measurement Settings

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

@ MEASUIrEMENT LEVEIS... ..o e e e e e e eaaes 55
@  MeasUremMENt POINt...... oot e e e e s e e e 57
o  Measurement RANQE. ... e e e e e e e ————— 58
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Pulse Measurement Settings

5.9.1 Measurement Levels

Some measurements are performed depending on defined levels.

Meas Levels Meas Point Meas Range

Pulse Wawveform

Top: Rise (100%) |

Top: Fall (100%
Highs Rise. ....Top: Fall (100%)

———
MidiRise [ \__ids Fail

Low: Risa | f e———pulse wiidth———4\ Low: Fall

Base (09:)
rise
{Tivme

Top (100%) Level Reference Levels
Position Edge Unit
Meas Algorithm [YEsI0] High (Distal) Threshold 90.0 %

Ripple Portion [FRle) Mid (Mesial) Threshold 50.0 %

Low (Proximal) Threshold [10.0 O

Boundary (Top +/-) 3.0 %

0 T 1) o P 55
Measurement AlGOrithm...........e e e 56
T 0] 0] L= o o 1 o TS 56
Reference LeVEl UNit.........ooiiiiiiiiiiiiee ettt 56
High (Distal) ThreShOld.........couuiiiie e e e e e e e ee e 56
Mid (Mesial) ThreShOId....... ... e e e e 56
Low (Proximal) ThreShold.........cc.eeeiiiiie e e 56
Lo 10 T F= T oY U POPPP 56
Position

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

SCPI command:
SENSe:TRACe:MEASurement : DEFine:COMPensate: ADRoop on page 104
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Measurement Algorithm
Defines the algorithm used to detect the pulse top level.

"Mean" The arithmetic average of the measured values
"Median" The level for which half the values lie above, the other half below in the
histogram

SCPI command:
SENSe:TRACe:MEASurement : ALGorithm on page 104

Ripple Portion
Defines the portion of the pulse top which is used to measure the ripple.

SCPI command:
SENSe:TRACe:MEASurement : DEFine:RIPP1le on page 105

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.

SCPI command:
SENSe:TRACe:MEASurement : DEFine:AMPLitude:UNIT on page 104

High (Distal) Threshold
The upper threshold in percent of the pulse amplitude used to signify the end of a rising
or beginning of a falling signal level.

SCPI command:
SENSe:TRACe:MEASurement :DEFine:TRANsition:HREFerence on page 105

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

SCPI command:
SENSe:TRACe:MEASurement:DEFine:TRANsition:REFerence on page 105

Low (Proximal) Threshold
The lower threshold in percent of the pulse amplitude used to signify the end of a falling
or beginning of a rising signal level.

SCPI command:
SENSe:TRACe:MEASurement :DEFine:TRANsition:LREFerence on page 105

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.

SCPI command:
SENSe:TRACe:MEASurement : DEFine:BOUNdary: TOP on page 104

|
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5.9.2 Measurement Point
Some specific pulse parameters, e.g. the phase or the frequency, are determined at a
specific time instant (measurement point) within the pulse. You can configure this point

based on a reference and offset value.

Measurement Settings

Meas Levels Meas Point Meas Range

Reference

Offset

Averaging Window l5.0 ps

Measurement Point REEIENCE. .........oieu et ea s 57
(@1 £5T=] T 57
AVEraging WINAOW......oo ittt e e e e e e e e e e e eaeeeeeens 58

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).

SCPI command:
SENSe:TRACe:MEASurement : DEFine:PULSe: INSTant :REFerence on page 106

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

|
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The "Offset" is indicated in the dialog box.

SCPI command:
SENSe:TRACe:MEASurement : DEFine:PULSe: INSTant on page 106

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.

SCPI command:
SENSe:TRACe:MEASurement :DEFine:PULSe: INSTant: AWINdow on page 106

Measurement Range

Some measurements are performed over a range within the pulse, for example the phase
or frequency deviation. The measurement range is specified either by start and end points
relative to the rising and falling edges, or as a proportion of the pulse top.

e - -

Meas Levels Meas Point Meas Range

A — 100°%: of Pulse Top —

Center
Estimati
e

Reference  (——Center |

Length (% of Top) |EENUKE

Offset: Rise | Fall

Y =T =T o< T 58

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

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

|
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Automatic Settings

"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 middle
of the rising edge and a time offset from the middle of the falling
edge.

SCPI command:

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

on page 108

Relative range (Center):

SENSe:TRACe:MEASurement :DEFine:PULSe:ESTimation:LENGth on page 107
Absolute range (Edge):

SENSe:TRACe:MEASurement :DEFine:PULSe:ESTimation:0OFFSet :LEFT

on page 107

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

on page 107

Automatic Settings

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

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

J XU RS Ter= 1[I AVA T o [0 A 59
F N Lo RS Toz= 1 (SN A | T 59

Auto Scale Window

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

Auto Scale All

Automatically determines the optimal range and reference level position to be displayed
for the current measurement settings in all displayed diagrams. No new measurement is
performed.

|
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6 Analysis

After a Pulse measurement has been performed, you can analyze the results in various

ways.

o  Result Configuration.........eeeiiei e 60
o Display Configuration.......... ... e 69
®  ZOOM FUNCHONS. .. .eiiiiiiie ittt e st e e e e s eanneeeeens 69

6.1 Result Configuration

Some evaluation methods require or allow for additional settings to configure the result
display. Note that the available settings depend on the selected window (see "Specifics
for" on page 33).

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

®  PUISE SEIECHON. ..o —————————————————————— 60
L I =TT = T o = 60
e Parameter Trend Configuration............occccciiiiiiiiiic e 62
o Table Configuration...........eeeuieiiiiciieie e ————— 63
L I 0 Yo {1 0o R 65
L L U 1 11 £ 66
L I V= T =) S 67

6.1.1 Pulse Selection

The pulse traces (frequency, magnitude and pulse vs. time) always display the trace for
one specific pulse, namely the currently selected pulse. To select a pulse, tap the
"Selected Pulse" softkey in the "Pulse Meas" menu.

The currently selected pulse is highlighted blue in the Pulse Results and Pulse Statistics
displays.

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

SCPI command:

SENSe:TRACe:MEASurement :DEFine:PULSe: SELected on page 114

6.1.2 Result Range

The result range determines which data is displayed on the screen (see also "Measure-
ment range vs result range" on page 11). This range applies to the pulse magnitude,
frequency and phase vs time displays.
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|
Result Range Markers Parameter Trend Units Y Scaling
|

Reference Point Range

Reference Alignment Ci rltEr
pr——,

Offset 0.0s Length 30.0 ps

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

Result Range Reference PoiNt..........coii e 61
(01 1= S OO PP PPPON 61
Lo 10 1 T=T oL PP PP PPPPPPRP 61
=Y T 1 o S 62

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.

SCPI command:
SENSe:TRACe:MEASurement : DEFine:RRANge:REFerence on page 115

Offset
The offset in seconds from the pulse edge or center at which the result range reference
point occurs.

SCPI command:
SENSe:TRACe:MEASurement : DEFine:RRANge : OFFSet on page 115

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.

SCPI command:
SENSe:TRACe:MEASurement : DEFine:RRANge : ALIGnment on page 114
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Length
Defines the length or duration of the result range.

SCPI command:
SENSe:TRACe:MEASurement : DEFine :RRANge : LENGth on page 115

6.1.3 Parameter Trend Configuration

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 win-
dow you can configure which measured parameter is to be displayed.

. o S

|
| Result Range Markers Parameter Trend Units Y Scaling

| Parameter Group

Y-Axis Pulse-Pulse Frequency Dif =

X-Axis Pulse Number %

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

e V=0 L= =Y ] o U o OSSR 62
21 SRR 62
D TP UPRROPRPPPRRN 62

Parameter Group

Defines the group of parameters from which one can be selected to display the trend on
the y-axis. For a description of the parameters see chapter 3.1, "Pulse Parameters",

on page 11.

SCPI command:

CALCulate<n>:TRENd:<GroupName> <Y-Axis>,<X-Axis>

Y-Axis
Defines the parameter for which the trend is displayed on the y-axis. The available
parameters depend on the selected Parameter Group.

X-Axis
Defines the scaling of the x-axis.

"Pulse number" Pulse numbers in sequential order

"Timestamp" Timestamps of the individual pulses in chronological order. This scaling
allows you to detect irregular dropouts between pulses in the signal.
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6.1.4 Table Configuration

During each measurement, a large number of statistical and characteristic values are
determined. The "Pulse Statistics" and "Pulse Results" evaluations display an overview
of the parameters selected here. Note that the table configuration applies to both tables,
it is not window-specific.

Result Range Table Config Units

Timing . =
5La
T Timestamp u fo

. Setti .
Amplitude Settling Time

Parameters

Rise Time
Freq
Parameters Fall Time

Phase

Pulse Width
Parameters

Off Time
Duty Ratio

Duty Cycle Y%

Pulse Rep. Interval u On
Pulse Rep. Frequency @ Off

SRS 5: Pulse Results :

Select the parameters to be included in the table, and the required unit scaling, if avail-

able. For a description of the individual parameters see chapter 3.1, "Pulse Parame-
ters", on page 11.

SCPI command:

CALCulate<n>:TABLe:<GroupName>:<ParamName>, see chapter 8.11.4, "Configuring
the Statistics and Parameter Tables", on page 118

6.1.4.1 Table Export Settings

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

The settings are window-specific and only available for result tables.
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Bulza !

| Result Range Table Config Units

Timing Cobumns 1o Fxport Al
Parameters W J

Amplitude
P t
arameters Export Table to ASCIT File

Freq
Parameters

Phase
Parameters

Table
Export

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

1070] (11091 FS30 (o =54 o T 1A PSP 64
D LCTed o g P RS T=T o X =1 (o] PRSP 64
Export Table t0 ASCIHI File....uuiiiiiiieee ettt e e e e e 64

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

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

SCPI command:
MMEMory : STORe<n>:TABLe on page 192

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

SCPI command:
FORMat : DEXPort:DSEParator on page 191

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 196.

SCPI command:
MMEMory : STORe<n>:TABLe on page 192

|
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6.1.5 Y-Scaling

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

Clrw 2 Pulse Results

Result Range Markers < Units ¥ Scaling

Automatic grid scaling:

(o
Auto Scale Once

Scaling according to min and max values:

Automatic Grid SCaliNG........coiiiiiiiiiicccre e e e e e e e e e e e e erararaaana 65
AULO SCAIE ONCE.. .ttt ettt e e e et e e e e eaaaaaaaaeens 65
Absolute Scaling (MiN/MaxX ValUEs)..........uueiiiiiiiiiiiiiieiee ettt 66
Relative Scaling (Reference/ per DiVISION).......c.uueiiiiiiiiiiiiiiiiieee et 66
L PEr DIVISION. .....veeecveeeeeeceeteeeee et eeeeteteees st es st en s s s ee s s sasensesesesanassesans 66
L REf POSIION. ...evvvveeeeceee ettt es s asee et ss s es s s saseesenenans 66
L REF VAIUE.....eeecee ettt 66

Automatic Grid Scaling
The y-axis is scaled automatically according to the current measurement settings and
results (continuously).

Note: Tip: To update the scaling automatically once when this setting for continuous
scaling is off, use the "Auto Scale Once" on page 65 button or the "Auto Scale Win-
dow" on page 42 softkey in the AMPT or AUTO SET menus.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :AUTO on page 132

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

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

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

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :MAXimum on page 132
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :MINimum on page 132

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

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.

SCPI command:
DISPlay[:WINDow<n>] :TRACe:Y[:SCALe] :PDIVision on page 132

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

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RPOSition on page 133

Ref Value — Relative Scaling (Reference/ per Division)
Defines the reference value to be displayed at the specified reference position.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RVALue on page 133

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

Result Range Table Config Units

Phase unit

[ 0 F= 1T UL 3 T 66

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

SCPI command:
UNIT:ANGLe on page 134

|
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6.1.7 Markers

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

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

e Inthe "Overview", select "Result Config", and switch to the vertical "Marker" tab.

Result Range Markers Parameter Trend Units Y Scaling

Ref.

Selected State Stimulus Marker

1-4
Marker 1 [l(s] . De ‘

Delta 1

Moty ‘

=3

All Marker Off

Bl e R 0Tl 2: Parameter Trend s

1= =Yor (= To 1Y F= T T RO 67
MaAKEE STALE......cceeeeii et e ettt e e e e et e e e e e rabe e e e e enbannnas 67
Marker POSition (SHMUIUS)......ooiiiiiiiiiiiiie e 68
= T4 =T 1Y o 1= T PP PPP 68
Y =T =T ot F= T (=Y N 68
Al IMAIKEIS Off .ttt e e e e e e e e e e e e ee et et aae e e eeeeeseeeesbaaaaaeeaaaaeerenesns 68
Marker 1/ Marker 2 / Marker 3 / Marker 4..........ooeeuvueeieieeeieeeieiee e e eeeevaanns 68

Selected Marker
Marker name. The marker which is currently selected for editing is highlighted orange.

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

Marker State

Activates or deactivates the marker in the diagram.

SCPI command:

CALCulate<n>:MARKer<m>[:STATe] on page 193
CALCulate<n>:DELTamarker<m>[:STATe] on page 194
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Marker Position (Stimulus)
Defines the position (x-value) of the marker in the diagram.

SCPI command:
CALCulate<n>:MARKer<m>:X on page 193
CALCulate<n>:DELTamarker<m>:X on page 194

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 acti-
vate 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 specified

reference marker (marker 1 by default).

SCPI command:
CALCulate<n>:MARKer<m>[:STATe] on page 193
CALCulate<n>:DELTamarker<m>[:STATe] on page 194

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

SCPI command:
CALCulate<n>:DELTamarker<m>:MREF on page 194

All Markers Off
Deactivates all markers in one step.

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

Marker 1 / Marker 2 / Marker 3 / Marker 4

The "Marker X" softkey activates the corresponding marker and opens an edit dialog box
to enter the marker position ("Stimulus"). Pressing the softkey again deactivates the
selected marker.

Marker 1 is always the default reference marker for relative measurements. If activated,
markers 2 to 4 are delta markers that refer to marker 1. These markers can be converted
into markers with absolute value display using the "Marker Type" function.
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If normal marker 1 is the active marker, pressing the "Mkr Type" softkey switches on an
additional delta marker 1.

SCPI command:

CALCulate<n>:MARKer<m>[:STATe] on page 193
CALCulate<n>:MARKer<m>:X on page 193
CALCulate<n>:DELTamarker<m>[:STATe] on page 194
CALCulate<n>:DELTamarker<m>:X on page 194

6.2 Display Configuration

The captured signal can be displayed using various evaluation methods. All evaluation
methods available for the Pulse application are displayed in the evaluation bar in Smart-
Grid mode when you do one of the following:

e Select the ] "SmartGrid" icon from the toolbar.

e Select the "Display Config" button in the "Overview".

e Press the MEAS key.

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

Up to six evaluation methods can be displayed simultaneously in separate windows. The

Pulse evaluation methods are described in chapter 3, "Measurements and Result Dis-
plays", on page 11.

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

6.3 Zoom Functions

The zoom functions are only available from the toolbar.

ST le | [ o o] o o FOU PSP 69
Y U T o] 1= 307 o T T o P 70
Restore Original DiSPlay.......cccuuuueiiiiii e e e e e e e e e e e e e e e eee s 70
Deactivating Zoom (Selection MOde)......cccoeiieiieiiiiiiiiccc e 70

Single Zoom

=R
A single zoom replaces the current diagram by a new diagram which displays an enlarged

extract of the trace. This function can be used repetitively until the required details are
visible.

SCPI command:
DISPlay[:WINDow<n>] :200M: STATe on page 142
DISPlay[:WINDow<n>] :ZOOM:AREA on page 141

User Manual 1173.9392.02 — 05 69



R&S®FSW-K6 Analysis

Zoom Functions

Multiple Zoom
Ee

In multiple zoom mode, you can enlarge several different areas of the trace simultane-
ously. An overview window indicates the zoom areas in the original trace, while the
zoomed trace areas are displayed in individual windows. The zoom area that corresponds
to the individual zoom display is indicated in the lower right corner, between the scrollbars.
SCPI command:

DISPlay[:WINDow<n>] :Z200M:MULTiple<zoom>:STATe on page 143
DISPlay[:WINDow<n>] :Z0OOM:MULTiple<zoom>:AREA on page 142

Restore Original Display

R

Restores the original display and closes all zoom windows.

SCPI command:

DISPlay[:WINDow<n>] :ZOOM: STATe on page 142 (single zoom)
DISPlay[:WINDow<n>] :ZOOM:MULTiple<zoom>:STATe on page 143 (for each
multiple zoom window)

Deactivating Zoom (Selection mode)

Ny

Deactivates zoom mode; tapping the screen no longer invokes a zoom, but selects an
object.

SCPI command:

DISPlay[:WINDow<n>]:Z00M:STATe on page 142 (single zoom)
DISPlay[:WINDow<n>]:200M:MULTiple<zoom>:STATe on page 143 (for each
multiple zoom window)
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7/ How to Perform Measurements in the Pulse
Application

The following step-by-step instructions demonstrate how to perform a Pulse measure-
ment with the R&S FSW-K6 option.

1.
2.

10.

11.

Press the MODE key on the front panel and select the "Pulse" application.
Select the "Overview" softkey to display the "Overview" for a Pulse measurement.

Select the "Signal Description" button and configure the expected pulse character-
istics.

Select the "Input/Frontend" button to define the input signal's center frequency,
amplitude and other basic settings.

Optionally, select the "Trigger" button and define a trigger for data acquisition, for
example an external trigger to start capturing data only when a useful signal is trans-
mitted.

Select the "Data Acquisition" button and define the bandwidth parameters for the
input signal:

e "Measurement Bandwidth": the amount of signal bandwidth to be captured

e "Measurement Time": how long the input signal is to be captured

Select the "Pulse Detection" button and define the criteria to detect the individual
pulses within the input signal.

Select the "Measurement" button and define the general measurement settings con-
cerning:

e the measurement levels

e the measurement point

e the measurement range

Select the "Display" button and select the evaluation methods that are of interest to
you.
Arrange them on the display to suit your preferences.

Exit the SmartGrid mode and select the "Overview" softkey to display the "Over-
view" again.

Select the "Result Config" button in the "Overview" to configure which data is dis-
played in the individual result displays, and other settings for specific evaluation
methods. These settings can be configured individually for each window, so select
the window first and then configure the settings.

e Define the "Result Range", which determines the extent of measured data dis-
played in pulse magnitude, frequency and phase vs time traces.
e Configure specific settings for the selected evaluation method(s).
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How to Export Table Data

e Configure markers and delta markers to determine deviations and offsets within
the results, e.g. when comparing errors or peaks.
e Adapt the diagram scaling to the displayed data.

12. Stop the continuous sweep and start a new sweep with the new configuration (e.g.
using the RUN SINGLE key).

13. Press the "Selected Pulse" softkey and select a specific pulse to be evaluated.

The result displays are updated to show the results for the selected pulse.

How to Export Table Data

The measured result table data can be exported to an ASCII file. For each parameter,
the measured values are output. For details on the storage format see chapter A, "Ref-
erence: ASCII File Export Format", on page 196.

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

—_

Select an active result table whose data you want to export.
Select the &1 "Save" icon in the toolbar.
Select the "Export" softkey.

2
3
4. If necessary, change the decimal separator to be used for the ASCII export file.
5. Select the "ASCII Table Export" softkey.

6

In the file selection dialog box, select the storage location and file name for the export
file.

N

Select "Save" to close the dialog box and export the table data to the file.

To export from the "Result configuration” dialog box

—_

Press the "Overview" softkey.
Select the "Result Config" button.
Select the window that contains the result table in the "Specifics for" selection box.

2

3

4. Select the "Table Config" tab.

5. Select the vertical "Table Export" tab.
6

Select whether you want to export all columns or only the currently visible columns
of the table.

~

If necessary, change the decimal separator to be used for the ASCII export file.

8. Select the "Export Table to ASCII File" button.

User Manual 1173.9392.02 — 05 72



How to Export Table Data

9. Inthefile selection dialog box, select the storage location and file name for the export
file.

10. Select "Save" to close the dialog box and export the table data to the file.
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8 Remote Commands for Pulse Measurements

The following commands are required to perform measurements in the Pulse application
in a remote environment. The R&S FSW must already be set up for remote operation in
a network as described in the base unit manual.

Common Suffixes

In the Pulse application, the following common suffixes are used in remote commands:

Suffix Value range Description
<m> 1.4 Marker

<n> 1..6 Window

<t> 1 Trace

Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the R&S FSW User Manual.

In particular, this includes:
e Managing Settings and Results, i.e. storing and loading settings and result data

e Basic instrument configuration, e.g. checking the system configuration, customizing
the screen layout, or configuring networks and remote operation

e Using the common status registers (specific status registers for Pulse measurements
are not used)

After a short introduction, the tasks specific to the Pulse application are described here:

L I 1 o T LT3 1T o T 75
e Activating Pulse MeasuremMents.......cccccie i eii e e e 79
L IS o Tq = I D L= Yo ) 1) T 82
o INPUt/OULPUL SEHINGS...cuuueiie i e e e 85
o Frontend Configuration........ccoc oo i i eeieecc e e 88
o Triggering MeasuUremMeENTES. ... ...ttt ees 93
®  Data ACQUISITION......cco et e et e e e e e e e e e e e e et 101
L I e U1 ET= I DY (=Y o ) o S 102
e Configuring the Pulse Measurement........cccceevieiicccciiiiiieiieeee e 103
e Configuring and Performing SWEEPS.........uuuiiuiiiriiiiiiiiiiriiereeereeereeerereeereereeereeseeeas 108
o Configuring the RESUIS.......cuiviiiiccece e 114
e Configuring the Result DiSplay.........ccccciiiiiiiiie e 134
o  RetrieVing RESUIES. .. ...t 143
®  WOrking With IMarkers..........e i 192

|
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8.1 Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instrument
or software. They operate its functions ('setting commands' or 'events') and request infor-
mation (‘query commands'). Some commands can only be used in one way, others work
in two ways (setting and query). If not indicated otherwise, the commands can be used
for settings and queries.

The syntax of a SCPI command consists of a header and, in most cases, one or more
parameters. To use a command as a query, you have to append a question mark after
the last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parameters
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, these are separated by a comma from
one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the User Manual
of the R&S FSW.

N\ Remote command examples

/ Note that some remote command examples mentioned in this general introduction may
not be supported by this particular application.

8.1.1 Long and Short Form
The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.

The short form is emphasized in upper case letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For the
instrument, the case does not matter.

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.

8.1.2 Numeric Suffixes

Some keywords have a numeric suffix if the command can be applied to multiple instan-
ces of an object. In that case, the suffix selects a particular instance (e.g. a measurement
window).

Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.

If you don't quote a suffix for keywords that support one, a 1 is assumed.
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Example:

DISPlay[:WINDow<1...4>]:Z200M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:ZOOM: STATe ON refers to window 4.

8.1.3 Optional Keywords

Some keywords are optional and are only part of the syntax because of SCPI compliance.
You can include them in the header or not.

Note that if an optional keyword has a numeric suffix and you need to use the suffix, you
have to include the optional keyword. Otherwise, the suffix of the missing keyword is
assumed to be the value 1.

Optional keywords are emphasized with square brackets.

Example:

Without a numeric suffix in the optional keyword:

[SENSe: ] FREQuency:CENTer is the same as FREQuency: CENTer
With a numeric suffix in the optional keyword:
DISPlay[:WINDow<1...4>]:Z00M:STATe

DISPlay:Z0OOM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

8.1.4 Alternative Keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both keywords
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.

8.1.5 SCPI Parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, these are separated by a comma.

Example:
LAYout:ADD:WINDow Spectrum, LEFT,MTARle

Parameters may have different forms of values.
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Numeric Values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent. In
case of physical quantities, you can also add the unit. If the unit is missing, the command
uses the basic unit.

Example:
with unit; SENSe : FREQuency:CENTer 1GHZ
without unit: SENSe : FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.

Values exceeding the resolution of the instrument are rounded up or down.

If the number you have entered is not supported (e.g. in case of discrete steps), the
command returns an error.

Instead of a number, you can also set numeric values with a text parameter in special
cases.

o MIN/MAX

Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. In some cases you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. In case of physical quan-
tities, it applies the basic unit (e.g. Hz in case of frequencies). The number of digits after
the decimal point depends on the type of numeric value.

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1E9

In some cases, numeric values may be returned as text.
e INF/NINF

Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.
e NAN

|
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8.1.5.3

8.1.54

8.1.5.5

Introduction

Not a number. Represents the numeric value 9.91E37. NAN is returned in case of
errors.

Boolean

Boolean parameters represent two states. The "ON" state (logically true) is represented
by "ON" or a numeric value 1. The "OFF" state (logically untrue) is represented by "OFF"
or the numeric value 0.

Querying boolean parameters

When you query boolean parameters, the system returns either the value 1 ("ON") or the
value 0 ("OFF").

Example:
Setting: DISPlay:WINDow: ZOOM: STATe ON
Query: DISPlay:WINDow:ZOOM: STATe? would return 1

Character Data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information see chapter 8.1.1, "Long and Short Form",
on page 75.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe : BANDwidth:RESolution:TYPE NORMal
Query: SENSe :BANDwidth:RESolution: TYPE? would return NORM

Character Strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).

Example:
INSTRument:DELete 'Spectrum'

Block Data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. In the example the 4 following
digits indicate the length to be 5168 bytes. The data bytes follow. During the transmission
of these data bytes all end or other control signs are ignored until all bytes are transmitted.

|
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#0 specifies a data block of indefinite length. The use of the indefinite format requires a
NLAEND message to terminate the data block. This format is useful when the length of
the transmission is not known or if speed or other considerations prevent segmentation
of the data into blocks of definite length.

8.2 Activating Pulse Measurements

Pulse measurements require a special application on the R&S FSW. The measurement
is started immediately with the default settings.

INSTrUMENE:CREGIE[INEW]..ceuui i eieiiiee et e et e ettt e e e etee e e s eete e e e s eabe e e e s eaaeeeeeenneeeessnns 79
INSTrUMENt:CREAIEIREPLACE. ... ..ccetuuieeeeiitiieeeeieeteeeeeeetteeeeeeestaseesesteseeseeraneeesesnnaeesessnns 79
INSTIUMENEDELELE. . .cevvtueeeeitiieeeeiei e e e et et ee e e e ettt e e eeeeetaeeeesestanseesestanaeseeranseaeresnnneeesrennns 80
TN N VT aa 1T W I I I U 80
TN SR U Taa 1T Y = F=T 1= 81
T S 80 YT g4 ] = Y o P 81
SYSTem:PRESet: CHANNEIEXECULE].....ceeieieeerriiieeeeeeieeerttteeieeeeeeeeeebasnaeseeeeeseeesbanneneens 82

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>

This command adds an additional measurement channel. The number of measurement
channels you can configure at the same time depends on available memory.

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see table 8-1.

<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see table 8-1).

Example: INST:CRE SAN, 'Spectrum 2°'

Adds an additional spectrum display named "Spectrum 2".

INSTrument:CREate:REPLace <ChannelName1>,<ChannelType>,<ChannelName2>

This command replaces a measurement channel with another one.

Parameters:

<ChannelName1> String containing the name of the measurement channel you want
to replace.

<ChannelType> Channel type of the new channel.

For a list of available channel types see table 8-1.

<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 table 8-1).
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Example: INST:CRE:REPL 'Spectrum2',IQ, 'IQAnalyzer'
Replaces the channel named 'Spectrum2' by a new measurement
channel of type 'lQ Analyzer' named 'lIQAnalyzer'.

INSTrument:DELete <ChannelName>

This command deletes a measurement channel. If you delete the last measurement
channel, the default "Spectrum" channel is activated.

Parameters:

<ChannelName> String containing the name of the channel you want to delete.
A measurement channel must exist in order to be able delete it.

Example: INST:DEL 'Spectrumé'

Deletes the spectrum channel with the name 'Spectrum4'.

INSTrument:LIST?

This command queries all active measurement channels. This is useful in order to obtain
the names of the existing measurement channels, which are required in order to replace
or delete the channels.

Return values:

<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see table 8-1).
Tip: to change the channel name, use the INSTrument : REName
command.
Example: INST:LIST?

Result for 3 measurement channels:
'ADEM', 'Analog Demod', 'IQ', 'IQ
Analyzer', 'SANALYZER', 'Spectrum'

Usage: Query only

Table 8-1: Available measurement channel types and default channel names
Application <ChannelType> Parameter Default Channel Name*)
Spectrum SANALYZER Spectrum

1/Q Analyzer 1Q IQ Analyzer

Pulse (R&S FSW-K6) PULSE Pulse

Analog Demodulation (R&S | ADEM Analog Demod

FSW-K7)

GSM (R&S FSW-K10) GSM GSM

Multi-Carrier Group Delay | MCGD MC Group Delay

(R&S FSW-K17)

Noise (R&S FSW-K30) NOISE Noise

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.
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Application <ChannelType> Parameter Default Channel Name*)
Phase Noise (R&S FSW- PNOISE Phase Noise

K40)

VSA (R&S FSW-K70) DDEM VSA

3GPP FDD BTS (R&S BWCD 3G FDD BTS

FSW-K72)

3GPP FDD UE (R&S FSW- | MWCD 3G FDD UE

K73)

cdma2000 BTS (R&S FSW- | BC2K CDMA2000 BTS

K82)

cdma2000 MS (R&S FSW- | MC2K CDMA2000 MS

K83)

1XEV-DO BTS (R&S FSW- | BDO 1xEV-DO BTS

K84)

1XEV-DO MS (R&S FSW- | MDO 1xEV-DO MS

K85)

WLAN (R&S FSW-K91) WLAN WLAN

LTE (R&S FSW-K10x) LTE LTE

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>
This command renames a measurement channel.

Parameters:
<ChannelName1> String containing the name of the channel you want to rename.

<ChannelName2> String containing the new channel name.
Note that you can not assign an existing channel name to a new
channel; this will cause an error.

Example: INST:REN 'Spectrum2', 'Spectrum3’
Renames the channel with the name 'Spectrum2’ to 'Spectrum3'.

INSTrument[:SELect] <ChannelType>

This command activates a new measurement channel with the defined channel type, or
selects an existing measurement channel with the specified name.

See also INSTrument :CREate [ :NEW] on page 79.
For a list of available channel types see table 8-1.

Parameters:
<ChannelType> PULSE
Pulse option, R&S FSW-K6

|
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8.3

Signal Description

SYSTem:PRESet:CHANnNel[:EXECute]
This command restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST 'Spectrum2'

Selects the channel for "Spectrum2"”.
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual control: See "Preset Channel" on page 33

Signal Description

The signal description provides information on the expected input signal, which optimizes
pulse detection.

SENSe: TRACe:MEASurement:DEFine:DURAtION:AUTO......coiieiiiiiieieeeeeeice et e eeeenaaes 82
SENSe:TRACe:MEASurement:DEFINe:DURAION:MAX........cieeuniiiieeieeeeeeee et e eve e e 82
SENSe:TRACe:MEASurement:DEFine:DURALON:MIN......uuuuiiiiieieieeeeeieiieeeereerernieeeeeseeeans 83
SENSe:TRACe:MEASurement:DEFiNe:DURAtION:OFF.......cccuuiiiiiiiiieeeeeice et 83
SENSe:TRACe:MEASurement:DEFine:FREQUENCY:OFFSet......cccvvuuiiiiieiiiiieiieieeiee e 83
SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTO.......ccccoveeiiiiniiiiiiieennes 83
SENSe:TRACe:MEASurement:DEFine:FREQUENCY:RATE.........ccciiuiuieiiiieiiiiieee e 83
SENSe:TRACe:MEASurement:DEFine:FREQUency:RATE:AUTO.....c.oveeiivuineeeeeineeeeeeeeennn 84
SENSe:TRACe:MEASuUrement:DEFIN€:PULSEIADROOD....ccuuvvuuiereeeereeeieniaaaeeeeerreenennnaneeens 84
SENSe:TRACe:MEASurement:DEFine:PULSe:MODUIAtioN.........ceeeeerieeeerieieeeiieeeeeeieeeeennnn 84
SENSe:TRACe:MEASurement:DEFINe:PULSE:PERIOC. .......coeeivrueieeiiiieeiereeeeeeieeeeeeeeeeenanns 84

SENSe:TRACe:MEASurement:DEFine:DURation:AUTO <Auto>

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:
<Auto> *RST: ON
Manual control: See "Timing Auto Mode" on page 35

SENSe:TRACe:MEASurement:DEFine:DURation:MAX <PulseMaxWidth>

Defines a maximum pulse width; pulses outside this range are not detected. The available
value range is 50ns to 100s, but may be restricted further by the sample rate.

Parameters:
<PulseMaxWidth> *RST: 5ms
Default unit: S
Manual control: See "Minimum Pulse Width, Maximum Pulse Width" on page 35

|
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SENSe:TRACe:MEASurement:DEFine:DURation:MIN <PulseMinWidth>

Defines a minimum pulse width; pulses outside this range are not detected. The available
value range is 50ns to 100s, but may be restricted further by the sample rate.

Parameters:
<PulseMinWidth> *RST: 50 ns
Default unit: S
Manual control: See "Minimum Pulse Width, Maximum Pulse Width" on page 35

SENSe:TRACe:MEASurement:DEFine:DURation:OFF <PulseMinOff>

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

Parameters:
<PulseMinOff> *RST: 1us
Default unit: S
Manual control: See "Min Pulse Off Time" on page 35

SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet <Offset>
Defines a known frequency offset to be corrected in the pulse acquisition data.

Use the SENSe: TRACe:MEASurement : DEFine:FREQuency:OFFSet : AUTO to
define the frequency offset automatically.

Parameters:
<Offset> *RST: 0
Default unit: HZ
Manual control: See "Frequency Offset Value" on page 35

SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTO <Auto>

If enabled, the frequency offset is estimated automatically for each individual pulse.

Parameters:
<Auto> *RST: ON
Manual control: See "Frequency Offset Auto Mode" on page 35

SENSe:TRACe:MEASurement:DEFine:FREQuency:RATE <PulseChirpRate>

Defines a known frequency chirp rate (in Hz/ups) 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.
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Use the SENSe : TRACe :MEASurement : DEFine: FREQuency :RATE : AUTO to define
the chirp rate automatically.

Parameters:
<PulseChirpRate> *RST: 0
Default unit: Hz/us
Manual control: See "Chirp Rate" on page 36

SENSe:TRACe:MEASurement:DEFine:FREQuency:RATE:AUTO <Auto>

If enabled, the chirp rate is estimated automatically for each individual pulse.

Parameters:
<Auto> *RST: ON
Manual control: See "Chirp Rate Auto Mode" on page 36

SENSe:TRACe:MEASurement:DEFine:PULSe:ADRoop <PulseDroop>

If ON, a pulse can be modeled as having amplitude droop, otherwise the pulse top is
assumed to be flat.

Parameters:
<PulseDroop> *RST: ON
Manual control: See "Pulse Has Droop" on page 34

SENSe:TRACe:MEASurement:DEFine:PULSe:MODulation <Modulation>

The type of pulse modulation which is expected.

Parameters:
<Modulation> ARB | CW | LFM
ARB
Arbitrary
Ccw
Continuous wave
LFM
Linear FM (fixed value)
*RST: cw
Manual control: See "Pulse Modulation" on page 35

SENSe:TRACe:MEASurement:DEFine:PULSe:PERiod <PulsePeriod>

This command defines how a pulse is detected.

User Manual 1173.9392.02 — 05 84



R&S®FSW-K6

Remote Commands for Pulse Measurements

8.4

8.41

Input/Output Settings

Parameters:
<PulsePeriod> HL | LH
HL
The pulse period begins with the falling edge of the preceeding
pulse and ends with the falling edge of the current pulse.
LH
The pulse period begins with the rising edge of the current pulse
and end with the rising edge of the succeeding pulse.
*RST: HL
Manual control: See "Pulse Period" on page 34

Input/Output Settings

The R&S FSW can analyze signals from different input sources (such as RF, power sen-
sors etc.) and provide various types of output (such as noise or trigger signals). The
following commands are required to configure data input and output.

O RE INPUL. ...t e e e e e e et e e e e e e e e e e eeeeabaraans 85
o  Configuring the OUIPULS.........eeiiiiiii e 87
RF Input

INPUut:ATTenuation:PROTECHONIRESEE ..uu.iiiiveeeiiiieie et ee et e et e e e e e e e e e e enenas 85
INP UL COUPIING. c.etttteee et ietee e e ettt e e e ettt ee e e e e eeat e seessetaaseeseetannsaseesannsaerentaneaerestanseneensnnns 85
INP UL F LT e H P AS S i S T AT €] ittt e s e s e a e e e eas 86
1N U o | =Y G (] A NI R 86
LN U 1AV =Z=Te P=T g o= Y 86
1 U] = 1Yo} SR 87

INPut:ATTenuation:PROTection:RESet

This command resets the attenuator and reconnects the RF input with the input mixer
after an overload condition occured and the protection mechanism intervened.The error
status bit (bit 3 in the STAT : QUES : POW status register) and the INPUT OVLD message
in the status bar are cleared.

(For details on the status register see the R&S FSW User Manual).
The command works only if the overload condition has been eliminated first.

Usage: Event

INPut:COUPIling <CouplingType>

This command selects the coupling type of the RF input.

|
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Parameters:
<CouplingType> AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP:DC
Usage: SCPI confirmed
Manual control: See "Input Coupling" on page 37

INPut:FILTer:HPASs[:STATe] <State>

Activates an additional internal high-pass filter for RF input signals from 1 GHz to 3 GHz.
This filter is used to remove the harmonics of the R&S FSW in order to measure the
harmonics for a DUT, for example.

This function requires option R&S FSW-B13.

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

Parameters:
<State> ON | OFF
*RST: OFF
Usage: SCPI confirmed
Manual control: See "High-Pass Filter 1...3 GHz" on page 38

INPut:FILTer:YIG[:STATe] <State>
This command turns the YIG-preselector on and off.

Note the special conditions and restrictions for the YIG filter described in "YI1G-Preselec-
tor" on page 38.

Parameters:
<State> ON | OFF
*RST: ON (OFF for 1/Q Analyzer, GSM and MC Group Delay
measurements)
Example: INP:FILT:YIG OFF
Deactivates the YIG-preselector.
Manual control: See "YIG-Preselector” on page 38

INPut:IMPedance <Impedance>

This command selects the nominal input impedance of the RF input.
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Input/Output Settings

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

Parameters:
<Impedance> 50|75
*RST: 50 Q
Example: INP:IMP 75
Usage: SCPI confirmed
Manual control: See "Impedance" on page 37

INPut:SELect <Source>

This command selects the signal source for measurements, i.e. it defines which connec-
tor is used to input data to the R&S FSW. If no additional options are installed, only RF
input is supported.

Parameters:

<Source> RF
Radio Frequency ("RF INPUT" connector)
*RST: RF

Configuring the Outputs

Configuring trigger input/output is described in chapter 8.6.2, "Configuring the Trigger
Output”, on page 98.

DIAGNOSCKN>:SERVICEINSOUICE. ...uniiveieeiiieteieeeeeet e e e et e e et esaeeseaeesan e rsnsesbeeransns 87

DIAGnostic<n>:SERVice:NSOurce <State>

This command turns the 28 V supply of the BNC connector labeled NOISE SOURCE
CONTROL on the front panel on and off.

Parameters:
<State> ON | OFF
*RST: OFF
Example: DIAG:SERV:NSO ON
Manual control: See "Noise Source" on page 43
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8.5 Frontend Configuration

The following commands are required to configure frequency and amplitude settings,
which represent the "frontend" of the measurement setup.

L I 1= To {1 1= o[22 88
0 AMPlItUdE SEtiNGS....oii e ——— 89
e Configuring the Attenuation........ ... 91

8.5.1 Frequency

[SENSE:JFREQUENCY:CENT .. .t iiiiiteieeeeeetie s e e e eeae e e e s eee e e e e eeana e e e e eranae e e e e eeanaeeesenennnneas 88
[SENSE:]JFREQUENCY:CENTEISTEP. .. ciiiiieie e e et e et e e et e e e e e e e et e e e ee e e e e ea e e e e ennanas 88
[SENSe:IFREQUENCY:CENTENSTEP:AUTO. ..ot iiieeeeeeiieaie e e e eeeeeeiese e e e e e e eeeeenne e e e s eeeeeeennnnns 89
[SENSE: JFREQUENCY:OFFSEL. ... iiiiiiiieeeeieiie e e et ee e ettt e e e e e e te e e e e et e e e s eenaeeeseenneeeeeernnnnns 89

[SENSe:]JFREQuency:CENTer <Frequency>
This command defines the center frequency.

Parameters:
<Frequency> The allowed range and f,,,, is specified in the data sheet.

UP
Increases the center frequency by the step defined using the
[SENSe: ] FREQuency:CENTer: STEP command.

DOWN
Decreases the center frequency by the step defined using the
[SENSe: | FREQuency:CENTer : STEP command.

*RST: fmax/2
Default unit: Hz

Example: FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Usage: SCPI confirmed

Manual control: See "Center" on page 39

[SENSe:]JFREQuency:CENTer:STEP <StepSize>
This command defines the center frequency step size.

You can increase or decrease the center frequency quickly in fixed steps using the
SENS:FREQ UP AND SENS:FREQ DOWN commands, see [SENSe: ] FREQuency:
CENTer on page 88.
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Parameters:
<StepSize> frax IS specified in the data sheet.

Range: 1 to fMAX
*RST: 0.1 x span
Default unit: Hz

Example: FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Manual control: See "Center Frequency Stepsize" on page 39

[SENSe:]JFREQuency:CENTer:STEP:AUTO <State>

This command couples or decouples the center frequency step size to the span.

Parameters:
<State> ON | OFF
*RST: ON
Example: FREQ:CENT:STEP:AUTO ON

Activates the coupling of the step size to the span.

[SENSe:]JFREQuency:OFFSet <Offset>
This command defines a frequency offset.

If this value is not 0 Hz, the application assumes that the input signal was frequency
shifted outside the application. All results of type "frequency" will be corrected for this
shift numerically by the application.

See also "Frequency Offset" on page 39.

Parameters:

<Offset> Range: -100 GHz to 100 GHz
*RST: 0 Hz

Example: FREQ:OFFS 1GHZ

Usage: SCPI confirmed

Manual control: See "Frequency Offset" on page 39

Amplitude Settings

The following commands are required to configure the amplitude settings in a remote
environment.

Useful commands for amplitude settings described elsewhere:

® TINPut:COUPling on page 85

® INPut:IMPedance on page 86
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® DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :AUTO on page 132

Remote commands exclusive to amplitude settings:

DISPlay[:WINDow<n>]:TRACE:Y[:SCALE:RLEVEL.......ceeetrrereciieeieeeeeeeeeevcie e e e e 90
DISPlay[:WINDow<n>]:TRACe:Y[:SCAL€e]:RLEVel:OFFSet......cccviiviiiiiiiiiiiiiiiic e 90
L L o € | S N N =T 90
INP UL GAIN IV AU . - ettt ettt ettt e et e e et e e et e e e e e ea e e e eeeaea e aenns 91

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RLEVel <ReferencelLevel>
This command defines the reference level.

With a reference level offset + 0, the value range of the reference level is modified by the

offset.
Parameters:
<ReferencelLevel>  The unitis variable.
Range: see datasheet
*RST: 0dBm
Example: DISP:TRAC:Y:RLEV -60dBm
Usage: SCPI confirmed
Manual control: See "Reference Level" on page 40

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RLEVel:OFFSet <Offset>

This command defines a reference level offset.

Parameters:

<Offset> Range: -200 dB to 200 dB
*RST: 0dB

Example: DISP:TRAC:Y:RLEV:OFFS -10dB

Manual control: See "Reference Level" on page 40

See "Shifting the Display (Offset)" on page 40

INPut:GAIN:STATe <State>
This command turns the preamplifier on and off.
The command requires option R&S FSW-B24.

For R&S FSW 26 models, the input signal is amplified by 30 dB if the preampilifier is
activated.

For R&S FSW 8 or 13 models, the preamplification is defined by TNPut :GATN[ :
VALue].

Parameters:
<State> ON | OFF

*RST: OFF
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Example: INP:GAIN:STAT ON

Switches on 30 dB preamplification.
Usage: SCPI confirmed
Manual control: See "Input Settings" on page 42

See "Preamplifier (option B24)" on page 42

INPut:GAIN[:VALue] <Gain>

This command selects the preamplification level if the preamplifier is activated
(INP:GAIN:STAT ON, see INPut:GAIN:STATe on page 90).

The command requires option R&S FSW-B24.

Parameters:
<Gain> 15dB | 30 dB
The availability of preamplification levels depends on the R&S
FSW model.
* R&S FSW8: 15dB and 30 dB
* R&S FSW13: 15dB and 30 dB
* R&S FSW26: 30 dB
All other values are rounded to the nearest of these two.

*RST: OFF

Example: INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Usage: SCPI confirmed

Manual control: See "Input Settings" on page 42
See "Preamplifier (option B24)" on page 42

Configuring the Attenuation

TN o I =Yg U= o] o SR 91
TN o I =Yg TUE= o] o 0 AN U 92
LN L 1 = I N 92
INP UL E AT TiAUT O .t tiitiii ittt et et et e e st st st s e st s e s e senseneeaesaesasansansansansansansansansensenrenns 93
1IN LU N I IR AN =TSR 93

INPut:ATTenuation <Attenuation>
This command defines the total attenuation for RF input.

If an electronic attenuator is available and active, the command defines a mechanical
attenuation (see INPut:EATT:STATe on page 93).

If you set the attenuation manually, it is no longer coupled to the reference level, but the
reference level is coupled to the attenuation. Thus, if the current reference level is not
compatible with an attenuation that has been set manually, the command also adjusts
the reference level.
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Parameters:
<Attenuation> Range: see data sheet
Increment: 5 dB
*RST: 10 dB (AUTO is set to ON)
Example: INP:ATT 30dB
Defines a 30 dB attenuation and decouples the attenuation from
the reference level.
Usage: SCPI confirmed
Manual control: See "Mechanical Attenuation" on page 41

See "Attenuation Mode / Value" on page 41

INPut:ATTenuation:AUTO <State>

This command couples or decouples the attenuation to the reference level. Thus, when
the reference level is changed, the R&S FSW determines the signal level for optimal
internal data processing and sets the required attenuation accordingly.

Parameters:
<State> ON | OFF
*RST: ON
Example: INP:ATT:AUTO ON
Couples the attenuation to the reference level.
Usage: SCPI confirmed
Manual control: See "Mechanical Attenuation" on page 41

See "Attenuation Mode / Value" on page 41

INPut:EATT <Attenuation>

This command defines an electronic attenuation manually. Automatic mode must be
switched off (INP:EATT :AUTO OFF, see INPut:EATT:AUTO on page 93).

If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

Parameters:
<Attenuation> attenuation in dB
Range: see data sheet
Increment: 1dB
*RST: 0 dB (OFF)
Example: INP:EATT:AUTO OFF
INP:EATT 10 dB
Manual control: See "Using Electronic Attenuation (Option B25)" on page 41
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8.6.1

Triggering Measurements

INPut:EATT:AUTO <State>
This command turns automatic selection of the electronic attenuation on and off.

If on, electronic attenuation reduces the mechanical attenuation whenever possible.

Parameters:
<State> ON | OFF
*RST: ON
Example: INP:EATT:AUTO OFF
Manual control: See "Using Electronic Attenuation (Option B25)" on page 41

INPut:EATT:STATe <State>

This command turns the electronic attenuator on and off.

Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:EATT:STAT ON
Switches the electronic attenuator into the signal path.
Manual control: See "Using Electronic Attenuation (Option B25)" on page 41

Triggering Measurements

Useful commands for triggering described elsewhere:
® [SENSe:]FREQuency:CENTer on page 88

Remote commands exclusive to triggering:

e Configuring the Triggering ConditioNS............ueriiiiiiiiii i 93
e Configuring the Trigger OUIPUL........eiviiiieccceeeeeee e 98

Configuring the Triggering Conditions

TRIGQE:SEQUENCEIDTIME. ... ueieeieeeeeeeeeeeeeeeieeieteeeae e e e e e e e e eae e e e eeneneenennaaaaeeeeeeeaaeeeeeennnens 94
TRIGger[:SEQUENCE]:HOLDOM:TIME]...cieieieeteeeeeeeeeeeieeeeeeeeeeererssrasnsnnneieseseseesesaesesssserereees 94
TRIGger[:SEQUEeNCE]:IFPOWEr:HOLDO . .....ciiiiiiiieeeeceeice e ee et e et e e ee e e e e et e e e eetaaeeeees 94
TRIGer[:SEQUENCE]:IFPOWETHY STEIESIS. ..iiivtuiiiiiiiiiieiiiiee e eeeitee e e e et e e e et e s e erenneaees 95
TRIGger[:SEQuence]:LEVEI[:EXTernal<port>].......cuieeiuiiiiieiiirieeeeiieeeeeeieeeeesieeseseieeeesenaneeens 95
TRIGQer[:SEQUENCE]:LEVELIFPOWET .. ...t e e e 95
TRIGQer:SEQUENCE]:LEVELIQPOWET.....ccuueieeeie et e e et e e et e e e e e e e et e e e eaa e e e eananeeees 96
TRIGQer[:SEQUENCE]:LEVEIRFPOWET.....cccieiiieieeeee ettt sese e e e e e e e e e e e e e eeeeeeeeeees 96
TRIGger[:SEQUENCce]:RFPOWEIHOLDOM. ... ccciiiieieieeeeeeeieieieeeeeeeeeeeerarab e e e e e e e e e e e aeaeeas 96
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TRIGQE:SEQUENCE]:SLOPE. .. i i iieieeeeeeeeieeesee e e e e e e e et e ee et aeae s e e e e eeeeeeeeeeeannaanaeeeeaaeeeennens 96
TRIGQEN:SEQUENCEI:SOURCE....ccettuiieeiiitiiieeeeeetiee e e e e tttee e e e e ettt e e e s eeesteeeeeeestasaesentanaaaeens 97
TRIGGer[:SEQUENCE]:TIME:RINTEINVAL ..ccvuiiiiiieiieieiiie e e et eei s eer e s eere s e e eaa s e s eanneaees 98

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.

Parameters:

<DropoutTime> Dropout time of the trigger.
Range: 0sto10.0s
*RST: Os

Manual control: See "Trigger Settings" on page 46

See "Drop-Out Time" on page 48

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>

Defines the time offset between the trigger event and the start of the sweep (data cap-
turing).

A negative offset is possible for time domain measurements.

Parameters:

<Offset> For measurements in the frequency domain, the range is 0 s to
30 s.
For measurements in the time domain, the range is the negative
sweep time to 30 s.
*RST: Os

Example: TRIG:HOLD 500us

Manual control: See "Trigger Settings" on page 46

See "Trigger Offset" on page 48

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
This command defines the holding time before the next trigger event.

Note that this command is available for any trigger source, not just IF Power.

Parameters:
<Period> *RST: 150 ns
Example: TRIG:SOUR IFP
Sets the IF power trigger source.
TRIG:IFP:HOLD 200 ns
Sets the holding time to 200 ns.
Manual control: See "Trigger Settings" on page 46

See "Trigger Holdoff" on page 49
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TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

This command defines the trigger hysteresis.

Parameters:
<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Example: TRIG:SOUR IFP
Sets the IF power trigger source.
TRIG:IFP:HYST 10DB
Sets the hysteresis limit value.
Manual control: See "Trigger Settings" on page 46

See "Hysteresis" on page 48

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>
This command defines the level the external signal must exceed to cause a trigger event.

Note that the variable INPUT/OUTPUT connectors (ports 2+3) must be set for use as
input using the OUTPut : TRIGger<port>:DIRection command.

Suffix:
<port> 11213
Selects the trigger port.
1 = trigger port 1 (TRIGGER INPUT connector on front panel)
2 = trigger port 2 (TRIGGER INPUT/OUTPUT connector on front
panel)
3 =trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on rear
panel)
Parameters:
<TriggerLevel> Range: 05V to 3.5V
*RST: 14V
Example: TRIG:LEV 2V
Manual control: See "Trigger Settings" on page 46

See "Trigger Level" on page 48

TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

This command defines the power level at the third intermediate frequency that must be
exceeded to cause a trigger event. Note that any RF attenuation or preamplification is
considered when the trigger level is analyzed.

Parameters:

<TriggerLevel> Range: -50 dBm to 20 dBm
*RST: -20 dBm

Example: TRIG:LEV:IFP -30DBM
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Manual control: See "Trigger Settings" on page 46
See "Trigger Level" on page 48

TRIGger[:SEQuence]:LEVel:IQPower <TriggerLevel>

This command defines the magnitude the 1/Q data must exceed to cause a trigger event.
Note that any RF attenuation or preamplification is considered when the trigger level is

analyzed.

Parameters:

<TriggerLevel> Range: -130 dBm to 30 dBm
*RST: -20 dBm

Example: TRIG:LEV:IQP -30DBM

Manual control: See "Trigger Settings" on page 46

See "Trigger Level" on page 48

TRIGger[:SEQuence]:LEVel:RFPower <TriggerLevel>

This command defines the power level the RF input must exceed to cause a trigger event.
Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed.

The input signal must be between 500 MHz and 8 GHz.

Parameters:

<TriggerLevel> Range: -50 dBm to -10 dBm
*RST: -20 dBm

Example: TRIG:LEV:RFP -30dBm

Manual control: See "Trigger Settings" on page 46

See "Trigger Level" on page 48

TRIGger[:SEQuence]:RFPower:HOLDoff <Time>

This command defines the holding time before the next trigger event. Note that this com-
mand is available for any trigger source, not just RF Power.

Note that this command is maintained for compatibility reasons only. Use the
TRIGger [ :SEQuence] : IFPower : HOLDof £ on page 94 command for new remote
control programs.

Parameters:
<Time> Default unit: S

TRIGger[:SEQuence]:SLOPe <Type>

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.
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Parameters:
<Type>

Example:

Manual control:

Triggering Measurements

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

TRIG:SLOP NEG

See "Trigger Settings" on page 46
See "Slope" on page 48

TRIGger[:SEQuence]:SOURce <Source>

This command selects the trigger source.

Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can con-
tinue. Make sure this situation is avoided in your remote control programs.

Parameters:
<Source>

Example:

IMMediate

Free Run

EXTern

Trigger signal from the TRIGGER INPUT connector.

EXT2

Trigger signal from the TRIGGER INPUT/OUTPUT connector.
Note: Connector must be configured for "Input”.

EXT3

Trigger signal from the TRIGGER 3 INPUT/ OUTPUT connector.
Note: Connector must be configured for "Input".

RFPower

First intermediate frequency

IFPower

Second intermediate frequency

IQPower

Magnitude of sampled 1/Q data

For applications that process I/Q data, such as the 1/Q Analyzer
or optional applications

TIME

Time interval

*RST: IMMediate

TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal
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Triggering Measurements

Manual control: See "Trigger Settings" on page 46
See "Trigger Source" on page 46
See "Free Run" on page 46
See "External Trigger 1/2/3" on page 46
See "IQ Power" on page 47
See "IF Power" on page 47
See "RF Power" on page 47

TRIGger[:SEQuence]: TIME:RINTerval <Interval>

This command defines the repetition interval for the time trigger.

Parameters:
<Interval> 2.0 ms to 5000
Range: 2 ms to 5000 s
*RST: 10s
Example: TRIG:SOUR TIME
Selects the time trigger input for triggering.
TRIG:TIME:RINT 50
The sweep starts every 50 s.
Manual control: See "Trigger Settings" on page 46

See "Repetition Interval" on page 48

Configuring the Trigger Output

The following commands are required to send the trigger signal to one of the variable
TRIGGER INPUT/OUTPUT connectors. The tasks for manual operation are described
in "Trigger 2/3" on page 43.

OUTPUL:TRIGGEr<port>:DIRECHON. ......uiieeiiiteieeeeeeiee e e ee e e e e et e e e e e e e e e e e eab e e e erenanens 98
OUTPULTRIGGEI<POIMZILEVEL. ...ccvuiieiiite e e ettt ettt e e e et e e et e e e e eaae e e e e eaaeeeeesnnanns 99
OUTPULTRIGGEIr<POIt> 0T Y Pe... ettt ettt e ettt e e e e e e e e e e e et e e e 99
OUTPuUt:TRIGger<port>:PULSE:IMMEdIate. .....coeiiiiieieiiaeaaaie e et 100
OUTPUt:TRIGGer<port>PULSELENGEN........ it 100

OUTPut:TRIGger<port>:DIRection <Direction>
This command selects the trigger direction.

Suffix:

<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
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Parameters:

<Direction> INPut
Port works as an input.
OUTPut
Port works as an output.
*RST: INPut

Manual control: See "Trigger 2/3" on page 43

OUTPut:TRIGger<port>:LEVel <Level>
This command defines the level of the signal generated at the trigger output.

This command works only if you have selected a user defined output with OUTPut :
TRIGger<port>:0TYPe.

Suffix:
<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
Parameters:
<Level> HIGH
TTL signal.
Low
oV
*RST: LOW
Manual control: See "Trigger 2/3" on page 43

See "Output Type" on page 44
See "Level" on page 44

OUTPut:TRIGger<port>:0TYPe <OutputType>
This command selects the type of signal generated at the trigger output.

Suffix:

<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)

|
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Parameters:
<OutputType>

Manual control:

Triggering Measurements

DEVice
Sends a trigger signal when the R&S FSW has triggered internally.

TARMed
Sends a trigger signal when the trigger is armed and ready for an
external trigger event.

UDEFined
Sends a user defined trigger signal. For more information see
OUTPut:TRIGger<port>:LEVel.

*RST: DEVice

See "Trigger 2/3" on page 43
See "Output Type" on page 44

OUTPut: TRIGger<port>:PULSe:IMMediate

This command generates a pulse at the trigger output.

Suffix:
<port>

Usage:

Manual control:

2|3

Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)

3 = trigger port 3 (rear)

Event

See "Trigger 2/3" on page 43
See "Output Type" on page 44
See "Send Trigger" on page 44

OUTPut:TRIGger<port>:PULSe:LENGth <Length>

This command defines the length of the pulse generated at the trigger output.

Suffix:
<port>

Parameters:
<Length>

Manual control:

2|3

Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)

3 = trigger port 3 (rear)

Pulse length in seconds.

See "Trigger 2/3" on page 43
See "Output Type" on page 44
See "Pulse Length" on page 44
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Data Acquisition

8.7 Data Acquisition

The following commands are required to configure how much and how data is captured
from the input signal.

[SENSE:IBANDWIGtN:DEMOG.....veveeeeeeeerereeseeseseeeeeseeseessesseseeseeseessesssssessesesssessesseesssenses 101
[SENSE:IBWIDN:DEMOG. c... v eeeeeeeeeeseereeesesesseseeseeseeseseessesesessessestesessessessessesessessessesennes 101
[SENSe:]IBANDWIdth|BWIDth:DEMOG: TYPE ... .eeeeeeeeeeeeeeeeereeeeeseseseseessesesesesesseseseseeenesenes 101
[SENSE:ISWERD: TIME ..o eeeeeeeeeeeeeeeseseeeseeeseseseseseeseseseseseseeseseseseseeeeseseseseseesesesesenes 101

[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 infor-
mation on supported sample rates and filter bandwidths see the data sheet.

Parameters:
<Bandwidth> *RST: 80.0 MHz
Default unit: HZ

[SENSe:]BANDwidth|BWIDth:DEMod: TYPE <FilterType>

This command defines the type of demodulation filter to be used. For information on
supported filter bandwidths see the data sheet.

Parameters:

<FilterType> FLAT
Standard flat demodulation filter
GAUSs
Gaussian filter for optimized settling behaviour
For Gaussian filters with a large 3dB bandwidth (> 40 MHz, only
available with the bandwidth extension option R&S FSW-B160)
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 198.

*RST: GAUS

Manual control: See "Filter type" on page 50

[SENSe:]SWEep:TIME <Time>
This command defines the sweep (or: data capture) time.

Parameters:
<Time> refer to data sheet

*RST: (AUTO is set to ON)

e
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Pulse Detection

Example: SWE:TIME 10s
Usage: SCPI confirmed
Manual control: See "Measurement Time" on page 51

Pulse Detection

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

[SENSE:IDETECHLIMIL... ittt eas 102
[SENSE:IDETECELIMItICOUNEL. ...ttt e e e e e e e e e e e e e ens 102
[SENSE:IDETECHHY STEIESIS. . uiiiieetuiieieeiiieeeeeinieseeeteuaeeeeraenaseerentaaeeeerenaeseerernaeeeenennn 102
[SENSE:IDETECHREFEIENCE. ..iiettuuieeeeeeieie e e ettt es e e e e et e e s e e et e e e eseaaeeeerantnseeeerenneeeeenennn 103
ST = N S T=H [ S =Yy i I 1 (=Y o] T 1O 103

[SENSe:]DETect:LIMit <MaxCountLimit>

If enabled, the number of pulses to be detected is restricted. When the maximum number
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 interest.

The maximum number of pulses to be detected is defined using the [SENSe:
]DETect :LIMit :COUNt command.

Parameters:
<MaxCountLimit> ON | OFF
*RST: OFF
Manual control: See "Detection Limit" on page 54

[SENSe:]DETect:LIMit: COUNt <MaxPulseCount>
Defines the maximum number of pulses to be detected.

This limit is only considered if [SENSe: ] DETect : LIMit is enabled.

Parameters:
<MaxPulseCount> integer
*RST: 1000
Manual control: See "Maximum Pulse Count" on page 54

[SENSe:]DETect:HYSTeresis <Hysteresis>

Defines a hysteresis for pulse detection in dB in relation to the defined threshold (see
[SENSe: ] DETect : THReshold on page 103). As long as the signal does not exceed
the hysteresis, the next threshold crossing is ignored.

e
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Configuring the Pulse Measurement

Parameters:
<Hysteresis> *RST: 0
Default unit: DB
Manual control: See "Hysteresis" on page 54

[SENSe:]DETect:REFerence <Reference>
The reference level to be used for setting the pulse detection threshold.

Parameters:
<Reference> REFLevel | PEAK | NOISe | ABSolute

REFLevel
Current reference level

PEAK
Peak level as measured over the entire capture data interval

NOISe

Noise level determined from the current capture data according to
SENSe:TRACe:MEASurement : DEFine:DURation:MIN

on page 83.

ABSolute

Absolute level defined by [SENSe: ] DETect : THReshold

on page 103.

*RST: PEAK

Manual control: See "Reference Source" on page 53

[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 control: See "Threshold" on page 54

Configuring the Pulse Measurement

The following commands determine how much data is measured for each pulse, in rela-
tion to defined levels, points, or ranges.

O  MEASUIMEMENT LEVEIS... oottt e et e e e e e e e e ean 104
O  MeasuremMeNnt POINt....... oot e et e e e e e e e aean 106
o  Measurement RANGE. ... s 107

e
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Configuring the Pulse Measurement

Measurement Levels

SENSe:TRACe:MEASUrement:ALGONtNM..........iiiii e 104
SENSe:TRACe:MEASurement:DEFine:AMPLItUde:UNIT.......oueiirriiei e 104
SENSe:TRACe:MEASurement:DEFine:BOUNAAry: TOP........ccoceeuiuceieieereeeieeee e e e e eeeeeies 104
SENSe:TRACe:MEASurement:DEFine:COMPensate:ADROOP. .......ceeeriueeeeeiiiieeeeeieeeeeennnns 104
SENSe:TRACe:MEASUrement:DEFINE:RIPPIE........cuciiiiiiiieeiiieeeeeee ettt enaees 105
SENSe:TRACe:MEASurement:DEFine:TRANSition:HREFErence...........ccvveeeeeeeeevveceeeereennnn. 105
SENSe:TRACe:MEASurement:DEFine:TRANSition:LREFerence..........ccccccueeeiiiiiciiinceenn... 105
SENSe:TRACe:MEASurement:DEFine:TRANSition:REFerence..........cccooeueveveeiieeciieneeennn... 105

SENSe:TRACe:MEASurement:ALGorithm <Algorithm>

The measurement algorithm used for finding the pulse top and base levels.

Parameters:

<Algorithm> MEAN | MEDian | HISTogram | FIXed
*RST: MEDian

Manual control: See "Measurement Algorithm" on page 56

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
Manual control: See "Reference Level Unit" on page 56

SENSe:TRACe:MEASurement:DEFine:BOUNdary:TOP <Pulselnstant>

The boundary in percent of the pulse amplitude to either side of the pulse top (ON state).
Used to determine the settling time, for example. Once the signal remains within the
boundary, it is assumed to have settled.

Parameters:

<Pulselnstant> percentage
Range: 0 to 100
*RST: 3

Manual control: See "Boundary" on page 56

SENSe: TRACe:MEASurement:DEFine:COMPensate:ADRoop <State>

Determines whether the 100% value (from base to top) for the rise and fall time meas-
urements is calculated from the Edges.

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

e
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Parameters:

<State> ON
The 100% value is measured separately for the rising and falling
edges.

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

*RST: ON

Manual control: See "Position" on page 55

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 control: See "Ripple Portion" on page 56

SENSe:TRACe:MEASurement:DEFine:TRANsition:HREFerence <QueryRange>

The upper threshold in percent of the pulse amplitude used to signify the end of a rising
or beginning of a falling signal level.

Parameters:
<QueryRange> percentage
Range: 0 to 100
*RST: 90
Manual control: See "High (Distal) Threshold" on page 56

SENSe:TRACe:MEASurement:DEFine:TRANsition:LREFerence <QueryRange>

The lower threshold in percent of the pulse amplitude used to signify the end of a falling
or beginning of a rising signal level.

Parameters:
<QueryRange> percentage
Range: 0 to 100
*RST: 10
Manual control: See "Low (Proximal) Threshold" on page 56

SENSe:TRACe:MEASurement:DEFine:TRANsition:REFerence <QueryRange>

The middle threshold in percent of the pulse amplitude used to signify the signify the mid-
transition level between pulse states.

|
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Parameters:
<QueryRange> percentage
Range: 0 to 100
*RST: 50
Manual control: See "Mid (Mesial) Threshold" on page 56

Measurement Point

SENSe:TRACe:MEASurement:DEFIiNe:PULSE:INSTANt.......ccuiiiiniiiiieeeeeeeeeeeee e e e 106
SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant: AWINOW........ceeurveniinreenieniinneennen. 106
SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence.....ccc.cvvvvveeeeevenrivneennen. 106

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant <Pulselnstant>

The time instant used for in-pulse measurements e.g. phase or for the pulse timestamp.

Parameters:
<Pulselnstant> *RST: 0
Default unit: S
Manual control: See "Offset" on page 57

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:AWINdow <WindowSize>

Measurement point results are averaged over a window centered at the measurement
point. The length of the averaging window in seconds can be defined. A minimum length
of 1 sample is enforced internally.

Parameters:
<WindowSize> Size of the window around the measurement point used for aver-
aging
Range: 0 to 10000
*RST: 0.0
Default unit: s
Manual control: See "Averaging Window" on page 58

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence <Reference>

The reference point used for specifying the pulse time instant.

e
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Parameters:
<Reference> RISE | CENTer | FALL

RISE
The measurement point is defined in reference to the rising edge
(mid-level crossing).

CENTer

The measurement point is defined in reference to the center of the
pulse (equal distance from the rising and falling mid-level cross-
ings).

FALL

The measurement point is defined in reference to the falling edge
(mid-level crossing).

*RST: CENTer

Manual control: See "Measurement Point Reference" on page 57

Measurement Range

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth.........cccccvvveeniiinciiineennnns 107
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:LEFT......c.ccvvvvvrevnnrennn. 107
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGHL............c.eveenn.eee. 107
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:REFerence.........ccccccvueeevvnnnenn.. 108

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth <Length>

The estimation range length as a percentage of the pulse top length.

Parameters:

<Length> percentage
Range: 0 to 100
*RST: 75

Manual control: See "Reference" on page 58

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:LEFT
<OffsetLeft>

The offset in seconds from the pulse rising edge at which the estimation range begins.

Parameters:
<OffsetLeft> *RST: 0
Default unit: S
Manual control: See "Reference" on page 58

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGHt
<OffsetRight>

The offset in seconds from the pulse falling edge at which the estimation range ends.

|
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Parameters:
<OffsetRight> *RST: 0
Default unit: S
Manual control: See "Reference" on page 58

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 offset from the
middle of the rising edge and a time offset from the middle of the
falling edge.

*RST: CENTer

Manual control: See "Reference" on page 58

Configuring and Performing Sweeps
When the Pulse application is activated, a continuous sweep is performed automatically.
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 9).

Useful commands for configuring sweeps described elsewhere:
® [SENSe:]SWEep:TIME on page 101

Remote commands exclusive to configuring sweeps:

Y =T ] P 109
[SENSE:ISWEED:COUNL ..t vreeeeeeeeeeeeeesesseeseeseeseeesesseseseseesesesessesesesseseessesseeseesseseeesessasens 109
INITIAtEICONMEAS. ... e ettt e e et e et e e et e e e te e e eeeeeea e e ese e e et eeean e eenaeeenn 110
N E=Y G 1@ ]\ T 0T LU TN 110
I T =Y (=Y B Y=Y =Y (= P 11
INITiate:SEQUENCEINABORL. ...t i eiittie e e et e e ettt e e e e eeee e e e ettt ee e e e etaaeeeseanaeeeeesnaeeerennaaaaens 112
INITiate:SEQUENCEIMMEIAtE. .....ceuueieeeiiieeee et e e ee et eeeeeee e e e e eaeeeeseaaaeeeeesteeeeresnaaeaens 112
INITiate:SEQUENCEIMODE....... it e et et e et e e et e e ese e e et e e ena e eeenaeeeeas 112
N R K 1S =L@ TUT=Y o Lo =Y TR 113

e
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ABORt
This command aborts a current measurement and resets the trigger system.

To prevent overlapping execution of the subsequent command before the measurement
has been aborted successfully, use the *OpC? or *WAT command after ABOR and before
the next command.

For details see the "Remote Basics" chapter in the R&S FSW User Manual.

To abort a sequence of measurements by the Sequencer, use the ITNTTiate:
SEQuencer : ABORt on page 112 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 (GPIB, LAN or other interface) to the R&S FSW is blocked for further commands.
In this case, you must interrupt processing on the remote channel first in order to abort
the measurement.

To do so, send a "Device Clear" command from the control instrument to the R&S FSW
on a parallel channel to clear all currently active remote channels. Depending on the used
interface and protocol, send the following commands:

e Visa:viClear ()
e GPIB: ibclr ()
e RSIB: RSDLLibclr ()

Now you can send the ABORt command on the remote channel performing the mea-

surement.

Example: ABOR; : INIT:IMM
Aborts the current measurement and immediately starts a new
one.

Example: ABOR; *WATI
INIT:IMM
Aborts the current measurement and starts a new one once abor-
tion has been completed.

Usage: SCPI confirmed

[SENSe:]SWEep:COUNt <SweepCount>
This command defines the number of sweeps the R&S FSW uses to average traces.

In case of continuous sweeps, the R&S FSW calculates the moving average over the
average count.

In case of single sweep measurements, the R&S FSW stops the measurement and cal-
culates the average after the average count has been reached.
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Parameters:
<SweepCount>

Example:

Usage:

Manual control:

INITiate:CONMeas

Configuring and Performing Sweeps

If you set a sweep count of 0 or 1, the R&S FSW performs one
single sweep in single sweep mode.

In continuous sweep mode, if the sweep countis setto 0, a moving
average over 10 sweeps is performed.

Range: 0 to 200000

*RST: 0

SWE : COUN 64

Sets the number of sweeps to 64.
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAI

Starts a sweep and waits for its end.
SCPI confirmed

See "Sweep/Average Count” on page 53

This command restarts a (single) measurement that has been stopped (using
INIT:CONT OFF) or finished in single sweep mode.

The measurement is restarted at the beginning, not where the previous measurement

was stopped.

As opposed to INITiate[:IMMediate], this command does not reset traces in max-
hold, minhold or average mode. Therefore it can be used to continue measurements
using maxhold or averaging functions.

Example:

Manual control:

(for Spectrum application:)

INIT:CONT OFF

Switches to single sweep mode.

DISP:WIND:TRAC:MODE AVER

Switches on trace averaging.

SWE : COUN 20

Setting the sweep counter to 20 sweeps.

INIT; *WAT

Starts the measurement and waits for the end of the 20 sweeps.
INIT:CONM; *WAT

Continues the measurement (next 20 sweeps) and waits for the
end.

Result: Averaging is performed over 40 sweeps.

See "Continue Single Sweep" on page 52

INITiate:CONTinuous <State>

This command controls the sweep mode.
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Note that in single sweep mode, you can synchronize to the end of the measurement with
*OPC, *OPC? or *WAI. In continuous sweep mode, synchronization to the end of the
measurement is not possible. Thus, it is not recommended that you use continuous
sweep mode in remote control, as results like trace data or markers are only valid after
a single sweep end synchronization.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.

If the sweep mode is changed for a measurement channel while the Sequencer is active
(see INITiate:SEQuencer:IMMediate on page 112) the mode is only considered
the next time the measurement in that channel is activated by the Sequencer.

Parameters:
<State> ON | OFF
ON
Continuous sweep

OFF
Single sweep

*RST: ON

Example: INIT:CONT OFF

Switches the sweep mode to single sweep.
INIT:CONT ON

Switches the sweep mode to continuous sweep.

Manual control: See "Continuous Sweep/RUN CONT" on page 52

INITiate[:IMMediate]
This command starts a (single) new measurement.

With sweep count or average count > 0, this means a restart of the corresponding number
of measurements. With trace mode MAXHold, MINHold and AVERage, the previous
results are reset on restarting the measurement.

You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.

Example: (For Spectrum application:)
INIT:CONT OFF

Switches to single sweep mode.
DISP:WIND:TRAC:MODE AVER

Switches on trace averaging.
SWE : COUN 20

Sets the sweep counter to 20 sweeps.
INIT; *WAI

Starts the measurement and waits for the end of the 20 sweeps.

Manual control: See "Single Sweep/ RUN SINGLE" on page 52
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INITiate:SEQuencer:ABORt

This command stops the currently active sequence of measurements. The Sequencer
itself is not deactivated, so you can start a new sequence immediately using
INITiate:SEQuencer:IMMediate on page 112.

To deactivate the Sequencer use SYSTem: SEQuencer on page 113.

Usage: Event

INITiate:SEQuencer:IMMediate

This command starts a new sequence of measurements by the Sequencer. Its effect is
similar to the INITiate [ : IMMediate] command used for a single measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 113).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement will be
performed once.
INIT:SEQ:IMM

Starts the sequential measurements.

Usage: Event

INITiate:SEQuencer:MODE <Mode>

This command selects the way the R&S FSW application performs measurements
sequentially.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 113).

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSW User Manual.

Note: In order to synchronize to the end of a sequential measurement using *OPC,
*OPC? or *WAI you must use SING1le Sequencer mode.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.

e
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Parameters:
<Mode>

Example:

Configuring and Performing Sweeps

SINGle

Each measurement is performed once (regardless of the chan-
nel's sweep mode), considering each channels' sweep count, until
all measurements in all active channels have been performed.
CONTinuous

The measurements in each active channel are performed one
after the other, repeatedly (regardless of the channel's sweep
mode), in the same order, until the Sequencer is stopped.
CDEFined

First, a single sequence is performed. Then, only those channels
in continuous sweep mode (INIT:CONT ON) are repeated.

*RST: CONTinuous

SYST:SEQ ON

Activates the Sequencer.

INIT:SEQ:MODE SING

Sets single Sequencer mode so each active measurement will be
performed once.

INIT:SEQ:IMM

Starts the sequential measurements.

SYSTem:SEQuencer <State>

This command turns the Sequencer on and off. The Sequencer must be active before
any other Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error will

occur.

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSW User Manual.

Parameters:
<State>

Example:

ON | OFF

ON

The Sequencer is activated and a sequential measurement is
started immediately.

OFF

The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are not available.

*RST: OFF

SYST:SEQ ON

Activates the Sequencer.

INIT:SEQ:MODE SING

Sets single Sequencer mode so each active measurement will be
performed once.

INIT:SEQ:IMM

Starts the sequential measurements.

SYST:SEQ OFF
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8.11 Configuring the Results

Some evaluation methods require or allow for additional settings to configure the result

display.

@  Selecting the PUISE......uuuc e e 114
o Defining the ReSUIt RANGE.........uviiiiiie e 114
e Configuring a Parameter Trend........ooo o 116
e Configuring the Statistics and Parameter Tables.........ccooviiiiiiriiiiiciciieeeeeee 118
e Configuring the Y-Axis Scaling and UnNitS..........ccccciiiiiiiiiiiiiiiien e, 131

8.11.1 Selecting the Pulse

The pulse traces (frequency, magnitude and pulse vs. time) always display the trace for
one specific pulse, namely the currently selected pulse. To select a pulse, use the fol-
lowing command:

SENSe:TRACe:MEASurement:DEFINE:PULSE:SELECIE.......ccevuniiiiiiiieiieeeieeeeeeiie e eeaann 114

SENSe:TRACe:MEASurement:DEFine:PULSe:SELected <PulseNumber>

Selects a particular pulse for which the traces, parameters and results are displayed, or
queries the number of the selected pulse. The number of the current or all detected pulses
can be queried using [SENSe: ] PULSe:NUMBer? on page 145 or [SENSe: ] PULSe:
ID? on page 145.

Parameters:
<PulseNumber> Range: 0 to number of detected pulses
*RST: 0

8.11.2 Defining the Result Range
The result range determines which data is displayed on the screen (see also "Measure-

ment range vs result range" on page 11). This range applies to the pulse magnitude,
frequency and phase vs time displays.

SENSe:TRACe:MEASurement:DEFine:RRANGe:ALIGNMENt.......ccieieeiiiiieieeieiiiicee e e eeennanen. 114
SENSe:TRACe:MEASurement:DEFine:RRANGe:LENGth. ........cooiiiiiiiiiiiiiiiiiie e 115
SENSe:TRACe:MEASurement:DEFine:RRANGE:OFFSEt........ccceveiiiieiieieeiiieieeenee e 115
SENSe:TRACe:MEASurement:DEFine:RRANGE:REFErence..........ccevvvvuieereveeernineeeeeeennennns 115

SENSe:TRACe:MEASurement:DEFine:RRANge:ALIGnment <Alignment>

Specifies the alignment with respect to the reference point used to define the result range.

e
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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 control: See "Alignment" on page 61

SENSe:TRACe:MEASurement:DEFine:RRANge:LENGth <Length>

The length of the pulse result range (in seconds).

Parameters:

<Length> *RST: 30 us
Default unit: S

Manual control: See "Length" on page 62

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 control: See "Offset" on page 61

SENSe:TRACe:MEASurement:DEFine:RRANge:REFerence <Reference>
Specifies the reference point used to define the result range.

Parameters:
<Reference> RISE | CENTer | FALL

RISE
The result range is defined in reference to the rising edge.

CENTer

The result range is defined in reference to the center of the pulse
top.

FALL

The result range is defined in reference to the falling edge.

*RST: CENTer

Manual control: See "Result Range Reference Point" on page 61

|
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8.11.3 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 win-
dow you can configure which measured parameter is to be displayed.

CALCulate<n>TRENJ:FREQUENCY.....ccetutuuuuaaaaieeeeeeeeeeeiiieeieeeaaaaeeeeeaeeeeeeeneeensnnaaaeaeeeens 116
CALCUIate<n>TRENG:PHASE. .....uuii it e et e e et e e s e et e e e e e et eeeeeaananns 116
CALCUIAte<N>TRENG:POWET........ccc ittt e e e te e e e e e e e e s s eesse s s e aeeeerreeeaeaaaaaaeeeens 117
CALCUIate<n>TRENG:TIMING.....cttttuieeeeiiitiiieeeeeetaeeeeeettaeeeeseetaeeeseeestaseeserstnseeeeesrannnns 117

CALCulate<n>:TRENd:FREQuency <YAxis>, <XAxis>

Suffix:
<n> 1..n

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 Param-
eters", on page 18.

*RST: POINt
<XAxis> PNUMber | TSTamp
PNUMber

The pulse numbers are represented on the x-axis (available num-
bers can be queried using [SENSe: ] PULSe : NUMBer?

on page 145). Intervals without pulses are not displayed.
TSTamp

The x-axis is a time scale on which the timestamps of the detected
pulses are indicated (timestamps at which pulses occurred can be
queried using [SENSe: ] PULSe:TIMing: TSTamp?

on page 174). Using this setting, intervals in which no pulses were
detected are visible.

*RST: PNUMber
Usage: Setting only

CALCulate<n>:TRENd:PHASe <YAxis>, <XAxis>

Suffix:
<n> 1..n

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 19.

*RST: POINt

e
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<XAxis> PNUMber | TSTamp
PNUMber
The pulse numbers are represented on the x-axis (available num-
bers can be queried using [SENSe: ] PULSe : NUMBer?
on page 145). Intervals without pulses are not displayed.
TSTamp
The x-axis is a time scale on which the timestamps of the detected
pulses are indicated (timestamps at which pulses occurred can be
queried using [SENSe: ] PULSe:TIMing: TSTamp?
on page 174). Using this setting, intervals in which no pulses were
detected are visible.

*RST: PNUMber
Usage: Setting only

CALCulate<n>:TRENd:POWer <YAxis>, <XAxis>

Suffix:
<n> 1..n

Setting parameters:

<YAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON | PAVG |
PMIN | ADPercent | ADDB | RPERcent | RDB | OPERcent | ODB |
POINt | PPRatio
Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.2, "Power/Amplitude
Parameters", on page 15.

*RST: TOP
<XAxis> PNUMber | TSTamp
PNUMber

The pulse numbers are represented on the x-axis (available num-
bers can be queried using [SENSe: ] PULSe : NUMBer?

on page 145). Intervals without pulses are not displayed.
TSTamp

The x-axis is a time scale on which the timestamps of the detected
pulses are indicated (timestamps at which pulses occurred can be
queried using [SENSe: ] PULSe:TIMing: TSTamp?

on page 174). Using this setting, intervals in which no pulses were
detected are visible.

*RST: PNUMber
Usage: Setting only

CALCulate<n>:TRENd:TIMing <YAxis>, <XAxis>

Suffix:
<n> 1..n

|
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Setting parameters:
<YAxis> TSTamp | SETTling | RISE | FALL | PWIDth | OFF | DRATIO |
DCYCle | PRI | PRF

Pulse parameter to be displayed on the y-axis. For a description

of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 12.

*RST: RISE
<XAxis> PNUMber | TSTamp
PNUMber

The pulse numbers are represented on the x-axis (available num-
bers can be queried using [SENSe: ] PULSe : NUMBer?

on page 145). Intervals without pulses are not displayed.
TSTamp

The x-axis is a time scale on which the timestamps of the detected
pulses are indicated (timestamps at which pulses occurred can be
queried using [SENSe: ] PULSe: TIMing:TSTamp?

on page 174). Using this setting, intervals in which no pulses were
detected are visible.

*RST: PNUMber
Usage: Setting only

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 11.

CALCulate<n>:TABLE:FREQUENCY:ALL:STATE] . uueiiitiieeieetieiee et eeeetteeeeeeie e e e eer e e eenanss 119
CALCulate<n>:TABLE:FREQUENCY:CRATE. ....ciiiiiiieiiitee e e e e ettt e e e e e e e e e s 119
CALCulate<n>:TABLe:FREQUENCY:DEVIation........u.iieieeeiiiiiiaie e ee et e e 120
CALCulate<n>:TABLe:FREQUENCY:PERROT.......ciiiiiiieeeeeiiiiiiieeee e 120
CALCulate<n>:TABLe:FREQUENCY:POINL......uuuueiieieeeeeee e e e e e e e e e e e eeas 120
CALCulate<n>:TABLe:FREQUENCY:PPFREQUENCY......cceeeeieeeeiieienieaaeseeeeeaeeeeeeeeennnnanaeeeens 121
CALCulate<n>:TABLE:FREQUENCY:RERRO.......ccccvtueieeiiiiiiieeeeeeiitieeeeeeetieseeseetaaeeeeeesnnanns 121
CALCulate<n>TABLE:PHASE: ALLISTATE]...ccvueieeiittieeeeierieeeeeenieeeeeraeeeeera e eresnaeeseenanns 121
CALCulate<n>:TABLE:PHASE:DEVIAtioN......cccuuuuieeiiieeieeiiiiiceie e e e e e eeeeaiee s e e e e e e eeeennn e 122
CALCuUIate<n>:TABLE:PHASE:PERRO......uuuuciieieeeeeeeeieeeeeittireaaseeeeeaeeeeeeeeeerabaneaeeaaas 122
CALCulate<n>:TABLE:PHASE:POINL....ciuiie et r e e eaeaas 122
CALCulate<n>TABLE:PHASE:PPPHASE.........coiiiiiiiiieieeeiiiiee e eeitee e e et e e e e e e e s 122
CALCulate<n>:TABLE:PHASEIRERROI.........ciiieiiceeiinierieeeee e e e e e e e e s s s s ssnsnnenrereeeseeeeeaeeeenan 123
CALCulate<n>:TABLe:POWErADROOP:DB.......cciiiiriieeeeiiiieeeeeteiee et e e e eaee e e e eere e e e eenanss 123
CALCulate<n>:TABLe:POWer:ADROOP[:PERCEN].....cccevuieeiiriereeeie ettt e enaens 123
CALCulate<n>:TABLE: POWE ALL ST AT ] ittt e e aeenas 123
CALCulate<n>:TABLE:POWErAMPLITUAE. ......cenieee e e 124
CALCuUlate<n>:TABLE:POWEIAVG......ccouuuuuiciieieeeeeeeeeeeeeeettttteaaaeeeeeaeeeeeeeeesrabaneaeeaans 124
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CALCUIate<n>:TABLE:POWEBASE.....ccccieeeeeieeeeeitieeie e e eeeeeeeeeee e ae e e e e e e e e eeeesbanaaaeeeeas 124
CALCUIate<n>:TABLE:POWEMAX....ccicieiieeeeeeeieeeeeeetetieieaeieseeeeeeeseseereessstsrannaaeseeaens 124
CALCulate<n>:TABLEIPOWEMIN.........ciieiiiiiiieeeeeitiiieeeeretteeeeeeeettaeeeeseetseeeeeenaeeeeeernnanns 125
CALCulate<n>:TABLE:POWETION. .....ccouiiiiieeiiie et ee e e et e e et e e e e e e ea e e e e e e eaaaaeennanas 125
CALCulate<n>:TABLe:POWer:OVERShOOL:DB........c.uoiiiiiiieeiie e 125
CALCulate<n>:TABLe:POWer:OVERShOOt[:PERCENL].....cc.uuiiieieiiiiiiie e e e e 125
CALCulate<n>:TABLE:POWEIPAVG. ......ccuo ettt e et e e e e eaaneennnes 126
CALCulate<n>:TABLE:POWEPMIN...........cotteeerererirrniiiiaieieseeeeeeeseeeereeeressrsrsneeeeaens 126
CALCulate<n>:TABLE:POWEPOINL.......ccuuvuuiiiiieieiieeeeeieeeeerersiiiaeieseeeeeserreeessraraeeeeas 126
CALCUIate<n>:TABLEIPOWEIPON. ......ciiiiietieieeieetieieeeeetteeeeeeeeatae e e e e eeaaeseeseeraaeeeeeesananns 126
CALCulate<n>:TABLE:POWEIPPRALIO. .....c.cccevvueeeeeieeiieeeeieeteeieee e e e e eeeteeeeeeeraaeeeeeeananns 127
CALCulate<n>:TABLE:POWEIRIPPIEIDB. ..ottt e e e e eennes 127
CALCulate<n>:TABLe:POWer:RIPPIE[:PERCEN].....c.cttiiiiiiiieiiieei et 127
CALCUIate<n>:TABLE:POWETOP. .. ciiiiieeieeeeeeetceeee e e e e e e e e e eeet e s e e e e e e e e e eeesab e eeeas 127
CALCulate<n>:TABLE: TIMING:ALLLESTATE] ccuvurturieieieeeeeeeeieeeerrstiiaeieeeeeseseeeeesrsrnnnens 128
CALCulate<n>:TABLE:TIMING:DCY ClE....ceeiiiriiieeeieitieeeeeeeiee e e et e e e et s e e e e eea e e e e e eaananes 128
CALCulate<n>:TABLE: TIMING:DRATIO ..uuietteeeeeieeeitiiuiaeieeeeeseerereentnnnaeseeeeereseeestnnnneeens 128
CALCulate<n>:TABLE: TIMING:FALL. ... et e et e e e e e e e enas 129
CALCulate<n>:TABLE:TIMING:OFF ... et e e e e e 129
CALCulate<n>:TABLE: TIMING:PRF ..... ettt e e eeas 129
CALCulate<n>:TABLE:TIMING:PRI....cciiiiieiiiiiiettiiceiee e e e ee ettt a e s e e e e e e e e e eeeb b e e e eens 130
CALCulate<n>:TABLE:TIMING:PWIDIN.......ccuvuueeieeeeeeieeeriiiieeieeeeeeeeeeesriaaeseeeeeeeeesrannenens 130
CALCulate<n>:TABLE:TIMING:RISE.......ccuciiiiiitiieieeeetteeieee et i eeeeereeeeeeeaaeeeeeeraaeeeeesananss 130
CALCulate<n>:TABLE: TIMING:SETTING. .. utetteeeeeiertiiutaa e e e eeeeeeeaeiee e s e e e e e eeeeeennaaeeeeas 131
CALCulate<n>:TABLE: TIMING:TSTaMP. ... cttteetiiiiiiennaaaa e e e eeeeeeeeeeenaaaa e e e e eeaeeeeeeentnnaaaeeaens 131

CALCulate<n>:TABLe:FREQuency:ALL[:STATe] [<Visibility>, <Scaling>]
If enabled, all frequency parameters are included in the result tables.

Suffix:
<n> 1..n

Setting parameters:

<Visibility> ON | OFF
*RST: OFF
<Scaling> GHZ | MHZ | KHZ | HZ

Optional: Defines the unit in which the results are displayed.

Usage: Setting only

CALCulate<n>:TABLe:FREQuency:CRATe [<Visibility>, <Scaling>]

If enabled, the chirp rate (per us) is included in the result tables.

Suffix:

<n> 1..n
Parameters:

<Visibility> ON | OFF

*RST: OFF
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Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Defines the unit in which the results are displayed.
*RST: MHZ

Manual control: See "Chirp Rate" on page 19

CALCulate<n>:TABLe:FREQuency:DEViation [<Visibility>, <Scaling>]

If enabled, the frequency deviation is included in the result tables.

Suffix:

<n> 1..n

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Defines the unit in which the results are displayed.
*RST: KHZ

Manual control: See "Frequency Deviation" on page 18

CALCulate<n>:TABLe:FREQuency:PERRor [<Visibility>, <Scaling>]

If enabled, the peak frequency error is included in the result tables.

Suffix:

<n> 1..n

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Defines the unit in which the results are displayed.
*RST: KHZ

Manual control: See "Frequency Error (Peak)" on page 18

CALCulate<n>:TABLe:FREQuency:POINt [<Visibility>, <Scaling>]
If enabled, the frequency at the measurement point is included in the result tables.

Suffix:
<n> 1..n

e
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Parameters:

<Visibility> ON | OFF
*RST: ON

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Defines the unit in which the results are displayed.
*RST: KHZ

Manual control: See "Frequency" on page 18

CALCulate<n>:TABLe:FREQuency:PPFRequency [<Visibility>, <Scaling>]

If enabled, the Pulse-Pulse Frequency Difference is included in the result tables.

Suffix:

<n> 1..n

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Defines the unit in which the results are displayed.
*RST: KHz

Manual control: See "Pulse-Pulse Frequency Difference" on page 18

CALCulate<n>:TABLe:FREQuency:RERRor [<Visibility>, <Scaling>]

If enabled, the RMS frequency error is included in the result tables.

Suffix:

<n> 1..n

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Optional: Defines the unit in which the results are displayed.
*RST: KHZ

Manual control: See "Frequency Error (RMS)" on page 18

CALCulate<n>:TABLe:PHASe:ALL[:STATe] <Visibility>

If enabled, all phase parameters are included in the result tables.

e
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Suffix:
<n> 1..n

Setting parameters:

<Visibility> ON | OFF
*RST: OFF
Usage: Setting only

CALCulate<n>:TABLe:PHASe:DEViation <Visibility>

If enabled, the Phase Deviation is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Phase Deviation" on page 20

CALCulate<n>:TABLe:PHASe:PERRor <Visibility>

If enabled, the Phase Error (Peak) is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Phase Error (Peak)" on page 19

CALCulate<n>:TABLe:PHASe:POINt <Visibility>

If enabled, the phase at the measurement point is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: ON
Manual control: See "Phase" on page 19

CALCulate<n>:TABLe:PHASe:PPPHase <Visibility>

If enabled, the Pulse-Pulse Phase Difference is included in the result tables.

e
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Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Pulse-Pulse Phase Difference” on page 19

CALCulate<n>:TABLe:PHASe:RERRor <Visibility>
If enabled, the Phase Error (RMS) is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Phase Error (RMS)" on page 19

CALCulate<n>:TABLe:POWer:ADRoop:DB <Visibility>

If enabled, the Droop in dB is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Droop" on page 16

CALCulate<n>:TABLe:POWer:ADRoop[:PERCent] <Visibility>

If enabled, the droop in percent is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Droop" on page 16

CALCulate<n>:TABLe:POWer:ALL[:STATe] <Visibility>

If enabled, all power parameters are included in the result tables.
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Suffix:
<n> 1..n

Setting parameters:

<Visibility> ON | OFF
*RST: OFF
Usage: Setting only

CALCulate<n>:TABLe:POWer:AMPLitude <Visibility>

If enabled, the pulse amplitude is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Pulse Amplitude" on page 15

CALCulate<n>:TABLe:POWer:AVG <Visibility>

If enabled, the average Tx power is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: ON
Manual control: See "Average Tx Power" on page 16

CALCulate<n>:TABLe:POWer:BASE <Visibility>

If enabled, the base power is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Base Power" on page 15

CALCulate<n>:TABLe:POWer:MAX <Visibility>

If enabled, the maximum Tx power is included in the result tables.
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Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Peak Power" on page 16

CALCulate<n>:TABLe:POWer:MIN <Visibility>

If enabled, the minimum Tx power is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Minimum Power" on page 16

CALCulate<n>:TABLe:POWer:ON <Visibility>

If enabled, the average ON power is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: ON
Manual control: See "Average ON Power" on page 15

CALCulate<n>:TABLe:POWer:OVERshoot:DB <Visibility>

If enabled, the overshoot in dB is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Overshoot" on page 17

CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent] <Visibility>

If enabled, the overshoot in percent is included in the result tables.
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Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Overshoot" on page 17

CALCulate<n>:TABLe:POWer:PAVG <Visibility>

If enabled, the Peak-to-Average Tx Power Ratio is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Peak-to-Average Tx Power Ratio" on page 16

CALCulate<n>:TABLe:POWer:PMIN <Visibility>

If enabled, the Peak-to-Min Power Ratio is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Peak-to-Min Power Ratio" on page 16

CALCulate<n>:TABLe:POWer:POINt <Visibility>

If enabled, the power at the measurement point is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Power" on page 17

CALCulate<n>:TABLe:POWer:PON <Visibility>

If enabled, the Peak-to-Avg ON Power Ratio is included in the result tables.
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Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Peak-to-Avg ON Power Ratio" on page 16

CALCulate<n>:TABLe:POWer:PPRatio <Visibility>
If enabled, the Pulse-to-Pulse Power Difference

is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Pulse-to-Pulse Power Difference" on page 17

CALCulate<n>:TABLe:POWer:RIPPle:DB <Visibility>

If enabled, the ripple in dB is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Ripple" on page 17

CALCulate<n>:TABLe:POWer:RIPPle[:PERCent] <Visibility>

If enabled, the ripple in percent is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Ripple" on page 17

CALCulate<n>:TABLe:POWer:TOP <Visibility>

If enabled, the Top power is included in the result tables.
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Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Top Power" on page 15

CALCulate<n>:TABLe:TIMing:ALL[:STATe] [<Visibility>, <Scaling>]
If enabled, all timing parameters are included in the result tables.

Suffix:
<n> 1..n

Setting parameters:

<Visibility> ON | OFF
*RST: OFF
<Scaling> S|MS|US|NS

Optional: Defines the unit in which the results are displayed.

Usage: Setting only

CALCulate<n>:TABLe:TIMing:DCYCle <Visibility>

If enabled, the duty cycle (in %) is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: ON
Manual control: See "Duty Cycle (%)" on page 14

CALCulate<n>:TABLe:TIMing:DRATio <Visibility>

If enabled, the duty ratio (in dB) is included in the result tables.

Suffix:
<n> 1..n
Parameters:
<Visibility> ON | OFF
*RST: OFF
Manual control: See "Duty Ratio" on page 14
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CALCulate<n>:TABLe:TIMing:FALL [<Visibility>, <Scaling>]

If enabled, the fall time is included in the result tables.

Suffix:

<n> 1..n

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: MS

Manual control: See "Fall Time" on page 13

CALCulate<n>:TABLe:TIMing:OFF [<Visibility>, <Scaling>]

If enabled, the "OFF" time is included in the result tables.

Suffix:

<n> 1..n

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: MS

Manual control: See "Off Time" on page 14

CALCulate<n>:TABLe:TIMing:PRF [<Visibility>, <Scaling>]

If enabled, the pulse repetition frequency is included in the result tables.

Suffix:

<n> 1..n

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Optional: Defines the unit in which the results are displayed.
*RST: KHZ

Manual control: See "Pulse Repetition Frequency (Hz)" on page 14

e
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CALCulate<n>:TABLe:TIMing:PRI [<Visibility>, <Scaling>]

If enabled, the pulse repetition interval is included in the result tables.

Suffix:

<n> 1..n

Parameters:

<Visibility> ON | OFF
*RST: ON

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: us

Manual control: See "Pulse Repetition Interval” on page 14

CALCulate<n>:TABLe:TIMing:PWIDth [<Visibility>, <Scaling>]

If enabled, the pulse width is included in the result tables.

Suffix:

<n> 1..n

Parameters:

<Visibility> ON | OFF
*RST: ON

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: us

Manual control: See "Pulse Width (ON Time)" on page 13

CALCulate<n>:TABLe:TIMing:RISE [<Visibility>, <Scaling>]

If enabled, the rise time is included in the result tables.

Suffix:

<n> 1..n

Parameters:

<Visibility> ON | OFF
*RST: ON

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: NS

Manual control: See "Rise Time" on page 13

e
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CALCulate<n>:TABLe:TIMing:SETTling [<Visibility>, <Scaling>]

If enabled, the settling time is included in the result tables.

Suffix:

<n> 1..n

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: MS

Manual control: See "Settling Time" on page 13

CALCulate<n>:TABLe:TIMing:TSTamp [<Visibility>, <Scaling>]

If enabled, the timestamp is included in the result tables.

Suffix:

<n> 1..n

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: MS

Manual control: See "Timestamp" on page 13

Configuring the Y-Axis Scaling and Units

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

Useful commands for configuring scaling described elsewhere:
® DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RLEVel on page 90

Remote commands exclusive to scaling the y-axis

DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEJ:AUTO.....cceieireieeeitieeeeetieee et e e eene e e eera e eeeens 132
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE:MAXIMUM......cceeerrreeeerriieeeeeteeeererneieeresneeeeenns 132
DISPlay[:WINDow<n>]:TRACe:Y[:SCALE]:MINIMUM......ceuiiiiiiiiii e 132
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE]:PDIViSIiON......ctuiiiiiaiea et 132
DISPlay[: WINDOW<N>]: TRACE:Y[:SCALET:RPOSHION. ... eereeerereeesesesereseeereseseresesenesesesesens 133
DISPlay[:WINDow<n>]:-TRACEe<t>:Y[:SCALE[:RVALUE.......ceeterrrrierreaieeeeeeeeeeeieeaeeeeeeeenennns 133
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DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALe[:RVALUE:MAXIMUM.....ccvrrrrrmmmiaanereeeeeeenreeees 133
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALe]:RVALUE:MINIMUM........ccrvrrrrrrrrrrrrninrnnnnn, 133
UNITIANGLE. ...ttt e e e e era s 134

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:AUTO <State>

If enabled, the Y-axis is scaled automatically according to the current measurement.

Parameters:
<State> ON | OFF
Manual control: See "Automatic Grid Scaling" on page 65

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:MAXimum <Value>

This command defines the maximum value of the y-axis for the selected result display.

Parameters:
<Value> <numeric value>
*RST: depends on the result display
The unit and range depend on the result display.
Example: DISP:TRAC:Y:MIN -60
DISP:TRAC:Y:MAX 0
Defines the y-axis with a minimum value of -60 and maximum
value of 0.
Manual control: See "Absolute Scaling (Min/Max Values)" on page 66

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:MINimum <Value>

This command defines the minimum value of the y-axis for the selected result display.

Parameters:
<Value> <numeric value>
*RST: depends on the result display
The unit and range depend on the result display.
Example: DISP:TRAC:Y:MIN -60
DISP:TRAC:Y:MAX 0
Defines the y-axis with a minimum value of -60 and maximum
value of 0.
Manual control: See "Absolute Scaling (Min/Max Values)" on page 66

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:PDIVision <Value>

This remote command determines the grid spacing on the Y-axis for all diagrams, where
possible.
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Parameters:

<Value> numeric value; the unit depends on the result display
Defines the range per division (total range = 10*<Value>)
*RST: depends on the result display

Example: DISP:TRAC:Y:PDIV 10
Sets the grid spacing to 10 units (e.g. dB) per division

Manual control: See "Relative Scaling (Reference/ per Division)" on page 66

See "Per Division" on page 66

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RPOSition <Position>
This command defines the vertical position of the reference level on the display grid.

The R&S FSW adjusts the scaling of the y-axis accordingly.

Example: DISP:TRAC:Y:RPOS 50PCT
Usage: SCPI confirmed
Manual control: See "Relative Scaling (Reference/ per Division)" on page 66

See "Ref Position" on page 66

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.

Parameters:
<Value> numeric value
Default unit: dBm
Manual control: See "Relative Scaling (Reference/ per Division)" on page 66

See "Ref Value" on page 66

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RVALue:MAXimum <Value>

This command defines the maximum reference value assigned to the reference position
in the specified window.

Parameters:
<Value> numeric value

Default unit: dBm

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RVALue:MINimum <Value>

This command defines the minimum reference value assigned to the reference position
in the specified window.

e
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Parameters:
<Value> numeric_value

Default unit: dBm

UNIT:ANGLe <Unit>
This command selects the unit for angles (for PM display).

This command is identical to CALC: UNIT:ANGL

Parameters:
<Unit> DEG | RAD
*RST: RAD
Example: UNIT:ANGL DEG
Manual control: See "Phase Unit" on page 66

8.12 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 11.

o General Window COMMANGS.........uuiiriiiiimiieieeieeieeeeeieseeesiessssssecnensseseesseesereeeeseeeees 134
e Working with Windows in the Display............uuuceiiiiiiiiiiiiicie e 135
o Zooming into the DiISPlay.........ccceeeiiiiireeeeeeeeccrcrr e 141

8.12.1 General Window Commands
The following commands are required to configure general window layout, independant
of the application.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel (see INSTrument [ : SELect] on page 81).

DTS Y L@ ] 1 - P 134
DISPIAY[:WINDOWSNS]:SIZE . ...uuutuiiieieeeeeiieeeretiiiieeseeeeeeeeetsataaaaeseeeseseeessstanassesessseeessssnnns 135
DISPIay[:WINDOWSNS:SELECE..cuuuuiiiiiiriieeeeiiiiieeeeeittieeeeeettaeseseenneeeeresneseersnnasesssnneseesennn 135

DISPlay:FORMat <Format>

This command determines which tab is displayed.
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Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active channels
SINGle
Displays the measurement channel that was previously focused.
*RST: SPL

Example: DISP:FORM SING

DISPlay[:WINDow<n>]:SIZE <Size>

This command maximizes the size of the selected result display window temporarily. To
change the size of several windows on the screen permanently, use the LAY : SPL com-

mand (see LAYout:SPLitter on page 138).

Parameters:

<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.

SMALI

Reduces the size of the selected window to its original size.

If more than one measurement window was displayed originally,
these are visible again.

*RST: SMALI

Example: DISP:WIND2:LARG

DISPlay[:WINDow<n>]:SELect
This command sets the focus on the selected result display window.
This window is then the active window.

Example: DISP:WINDI1:SEL
Sets the window 1 active.

Usage: Setting only

Working with Windows in the Display

The following commands are required to change the evaluation type and rearrange the
screen layout for a measurement channel as you do using the SmartGrid in manual
operation. Since the available evaluation types depend on the selected application, some
parameters for the following commands also depend on the selected measurement
channel.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel (see INSTrument [ : SELect] on page 81).

|
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N oY N I ] V01N 1 136
[N T W 075N =1 oo | AT 1NN 1o PP 137
LAY OUL IDENTY[IVWINDOW] 2. .. eeeeiettieeeeeeettteeeeeseetanaeeeeseesannsessesssnnnasaesesssnnseseesessnnnseneeees 138
LAYOUE:REMOVE[:WINDOW]....ccivttueieeeeiiiiieeeeeertteseeseestneeeseetaneeesrestnesesressnsesserssnneeesessnns 138
LAYOUL:REPLACE[:WINDOW]. .. euieieieiee e e e e et e e e e et et e e e et e s e e e e e aean e e e e e eaeanen 138
N oYU T8 ST o I (=) 138
LAY OUEWINDOWSNZIADD ... e eeeeee et ettt e et e et e e e e e e e eee e e et eeea e e enneeeeneeennnns 140
LAY OuUt:WINDOWSN>IDENLITY?...ceeeereriiririiieieieeeeeeeeeeiereeeeesesssrasnieseesaseessereeeeesssssrssnnnnns 140
LAYOUE:WINDOWSNSIREMOVE. ... ieiietieieeiitteieesetteseesettaeeeesesnnnseesestanaeesestanaeesesransessessnnn 141
LAYOUE:WINDOWSNSIREPLACE. .. ... iieiiitiieeeeeetieeeeeeeeteeeeeeeete e eeeeeaateeeeeeestaseeseesanneeesensnnn 141

LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>
This command adds a window to the display.

This command is always used as a query so that you immediately obtain the name of the
new window as a result.

To replace an existing window, use the LAYout :REPLace [ : WINDow] command.

Parameters:

<WindowName> String containing the name of the existing window the new window
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 window.

<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

e
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See "Pulse Results" on page 20

See "Pulse Statistics" on page 21

See "Parameter Trend" on page 21

See "Magnitude Capture" on page 22

See "Pulse Frequency" on page 22

See "Pulse Magnitude" on page 23

See "Pulse Phase" on page 23

See "Pulse Phase (Wrapped)" on page 24
See "Marker Table" on page 24

Table 8-2: <WindowType> parameter values for Pulse application

Parameter value

Window type

MCAPture

Magnitude Capture Buffer

MTABIle

Marker Table

PFRequency

Pulse Frequency

PMAGhnitude

Pulse Magnitude

PPHase

Pulse Phase

PPWrapped

Pulse phase, wrapped

PRESults

Pulse Results

PSTatistics

Pulse Statistics

PTRend

Parameter Trend

LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows from top left to bottom
right. The result is a comma-separated list of values for each window, with the syntax:

<WindowName_1>,<Index_1>..<WindowName_n> <Index_n>

Return values:
<WindowName>

<Index>

Example:

Usage:

string

Name of the window.
In the default state, the name of the window is its index.

numeric value
Index of the window.

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).

Query only
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LAYout:IDENtify[:WINDow]? <WindowName>
This command queries the index of a particular display window.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

Query parameters:
<WindowName> String containing the name of a window.

Return values:
<WindowlIndex> Index number of the window.

Usage: Query only

LAYout:REMove[:WINDow] <WindowName>

This command removes a window from the display.

Parameters:
<WindowName> String containing the name of the window.

In the default state, the name of the window is its index.
Usage: Event

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram" to "Result Sum-
mary") of an already existing window while keeping its position, index and window name.

To add a new window, use the LAYout : ADD [ : WINDow] ? command.

Parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 136 for a list of available
window types.

Example: LAY:REPL:WIND '1l',MTAB

Replaces the result display in window 1 with a marker table.

LAYout:SPLitter <Index1>,<Index2>,<Position>

This command changes the position of a splitter and thus controls the size of the windows
on each side of the splitter.

As opposed to the DISPlay [ :WINDow<n>] : STZE on page 135 command, the
LAYout:SPLitter changes the size of all windows to either side of the splitter perma-
nently, it does not just maximize a single window temporarily.

e
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Note that windows must have a certain minimum size. If the position you define conflicts
with the minimum size of any of the affected windows, the command will not work, but
does not return an error.

y=100 %*=100, y=100
1 Frequendy Swsen ¥ 3 Marker Table

1.01 GHz
=102.12 dBm

Fig. 8-1: SmartGrid coordinates for remote control of the splitters

Parameters:

<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.
<Position> New vertical or horizontal position of the splitter as a fraction of the

screen area (without channel and status bar and softkey menu).
The point of origin (x = 0, y = 0) is in the lower left corner of the
screen. The end point (x =100, y = 100) is in the upper right corner
of the screen. (See figure 8-1.)

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 com-
bination of windows above and below the splitter moves the splitter
vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

This command adds a measurement window to the display. Note that with this command,
asopposedto LAYout : ADD [ :WINDow] 2, the suffix <n>determines the existing window
next to which the new window is added.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

This command is always used as a query so that you immediately obtain the name of the
new window as a result.

Parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow
<WindowType> Type of measurement window you want to add.

See LAYout:ADD[ :WINDow] ? on page 136 for a list of available
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?

This command queries the name of a particular display window (indicated by the <n>
suffix).

Note: to query the index of a particular window, use the L.AYout : IDENtify|:
WINDow] ? command.

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Usage: Query only

e
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LAYout:WINDow<n>:REMove
This command removes the window specified by the suffix <n> from the display.
The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

This command changes the window type of an existing window (specified by the suffix
<n>).

The result of this command is identical to the LAYout : REPLace [ : WINDow] command.
To add a new window, use the LAYout : WINDow<n>:ADD? command.

Parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[ :WINDow] ? on page 136 for a list of available
window types.

Zooming into the Display

Using the Single Zoom

DISPIlay[:WINDOW<N>]:ZOOM:AREA........uuiieeieeeeeieeeeettteeee e e e e e e e e e eeeestabaaeeeeeaeeseeeeessnnanns 141
DISPIay[:WINDOWSN>]:ZOOM:STATE.....ceeeeieeierunaaaaaeeeeeeaeeereeeeeaensnnnaaaesessaeeeeeeennenensnnnnnn 142

DISPlay[:WINDow<n>]:ZOOM:AREA <x1>,<y1> <x2><y2>
This command defines the zoom area.

To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep * IRm 'Zilrwe

2.5 MHz/ Span 25.0 MHz

CF 2.000519931 GHz 498 pts 1.24 MHz/Span 12.435008666 MHz|
1 = origin of coordinate system (x1 =0, y1 =0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

[
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Parameters:
<Xx1>,<y1>, Diagram coordinates in % of the complete diagram that define the
<x2>,<y2> zoom area.
The lower left corner is the origin of coordinate system. The upper
right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT
Manual control: See "Single Zoom" on page 69

DISPlay[:WINDow<n>]:ZOOM:STATe <State>

This command turns the zoom on and off.

Parameters:
<State> ON | OFF
*RST: OFF
Example: DISP:ZOOM ON
Activates the zoom mode.
Manual control: See "Single Zoom" on page 69

See "Restore Original Display" on page 70
See "Deactivating Zoom (Selection mode)" on page 70

Using the Multiple Zoom

DISPlay[:WINDow<n>]:ZOOM:MULTIiple<zoom>:AREA. ... 142
DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoOmM>:STATE.....ccuuiereriuireeeenaeeerieeereneeeeeaneeeens 143

DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:AREA <x1>,<y1> <x2>,<y2>
This command defines the zoom area for a multiple zoom.

To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep ® IRm l:Irwe

D, i, 2.5 MHz/ __ Span 25.0 MHzZ I "
CF 2.000519931 GHz 498 pts 1.24 MHz/Span 12.435008666 MHz

1 = origin of coordinate system (x1 =0, y1 = 0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Suffix:
<zoom> 1.4
Selects the zoom window.
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Parameters:
<Xx1>,<y1>, Diagram coordinates in % of the complete diagram that define the
<x2>,<y2> zoom area.
The lower left corner is the origin of coordinate system. The upper
right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT
Manual control: See "Multiple Zoom" on page 70

DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:STATe <State>

This command turns the mutliple zoom on and off.

Suffix:
<zoom> 1..4
Selects the zoom window.
If you turn off one of the zoom windows, all subsequent zoom win-
dows move up one position.
Parameters:
<State> ON | OFF
*RST: OFF
Manual control: See "Multiple Zoom" on page 70

See "Restore Original Display” on page 70
See "Deactivating Zoom (Selection mode)" on page 70

Retrieving Results

The following commands are required to retrieve the calculated pulse parameters.

Note that for each pulse result query you can specify for which pulse(s) you require
results:

e ALL: for all pulses detected in the entire measurement

e CURRent: for all pulses in the current capture buffer

e SELected: only for the currently selected pulse

For each pulse result, you can query either the current value (default) or the following
statistical values for the pulses detected in the capture buffer or the entire measurement:
e AVER: average of the results

e  MIN: minimum of the results

e MAX: maximum of the results

e SDEV: standard deviation of the results

Retrieving Trace Data..........coiioiiieeeee e 144
Retrieving Information on Detected PUlSes.........ccceeiiiiiiiiiiiiiiie e, 144
Retrieving Power / Amplitude Parameters...........ccooeviiiiiiiiiieiic e, 145

s
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o Retrieving Timing Parameters..........ooiiiiiiiiiiiiee e 166
e Retrieving Frequency Parameters.........ooouuvuiiiiiiii et 178
e Retrieving Phase Parameters.........ucceiiiiiiiiiiieieciie e ee e 185
e Exporting Table Results to an ASCII File........coooe e, 191

Retrieving Trace Data
In order to retrieve the trace results in a remote environment, use the following command:

TRACe<n>[:DATA]? <Trace>

This command queries the y-values in the selected result display. It is only available for
graphical displays.

For each trace point, the measured or calculated value is returned. For the Magnitude
Capture display, the maximum y-value for each trace point is returned.

The unit depends on the display and on the unit you have currently set.

Query parameters:
<Trace> TRACE1

The trace number whose values are to be returned.
Currently only one trace is available.

Usage: Query only

TRACe<n>[:DATA]:X? <Trace>

This remote control command returns the X values only for the trace in the selected result
display. Depending on the type of result display and the scaling of the x-axis, this can be
either the pulse number or a timestamp for each detected pulse in the capture buffer.

This command is only available for graphical displays, except for the Magnitude Capture
display.

Suffix:
<n> 1..n

Query parameters:
<Trace> TRACe1

The trace number whose values are to be returned.
Currently only one trace is available.

Usage: Query only

Retrieving Information on Detected Pulses
The following commands return general information on the currently selected or all detec-
ted pulses.

[SENSE:JPULSEIID?...ccctiiiiiiii it e e 145
[SENSE:JPULSEINUMBEI?......oiiiiii it e e 145

e
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[SENSe:]PULSe:ID? <QueryRange>

Queries the ids of the detected pulses, i.e the unique index within the entire measurement
(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

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 15.

The [SENS:]TRAC:MEAS: POW... commands are maintained for compatibility reasons
only. For new remote control programs, use the corresponding [SENS: ] PULS: POW...
commands instead.

[SENSe:]PULSE:POWEr:ADROOP:DB?...ccvvueiieiiitiieieeieeteieeeeettieeeeeeeateseesesbeaeeeseesaneeesesenns 149
[SENSe:]PULSe:POWer:ADROOP:DB:AVERAGE?....cccuuueiieeiieieieeeeeiiicee e e e ecetee s e e e eeea e e s e eeenan 149
[SENSe:]IPULSe:POWer:ADRoOOP:DB:MAXIMUM?.....unieieeciee e e e e e e e e 149
[SENSe:]PULSe:POWer:ADRoOP:DB:MINIMUM?.....ccuuuiieeieiiieeeceiie e e eeece e e e e e eeene e eeeeee 149
[SENSe:]PULSe:POWer:ADROOP:DB:SDEVIAtioN?....ccuvvueeieeeeeeeeeiiiieeieeeeeeeeesieseeeeseeesnnnns 149
[SENSe:]PULSe:POWer:ADROOP[:PERCENT]?.......cevverrrriiiieieeieeeeeieeerestarieaeeeeeeeesereeessnnanes 149
[SENSe:]PULSe:POWer:ADROOP[:PERCENt:AVERAJE?.....uceeeeeereeeeeeiieeeeeeereeeeeeeneeeeeenn 150
[SENSe:]PULSe:POWer:ADRoOP[:PERCENt:MAXIMUM?.....cccvreeieeiiieieeeeiieeeeereeeeeereeeeeens 150
[SENSe:]PULSe:POWer:ADRoop[:PERCENt:MINIMUM?...cuuiieeiiieeeeeiieereeieeee e e e eee e eeeee 150
[SENSe:]PULSe:POWer:ADRoop[:PERCEeNt]:SDEVIation?.....cccccvevvvuieeieereeinceiereeeeeneeeeeeeens 150

|
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[SENSEe:]PULSE:POWErAMPLITUAE?. . .etieeieie ettt ettt e e e e e e e e ea e eaaeeen 150
[SENSe:]PULSe:POWer:AMPLItUJE:AVERAQGE?......cceeeiieeriiieeeeeeeeeerieeseeeeeeesbaeaeeeeeeeeennnns 150
[SENSe:]PULSe:POWer:AMPLItUAE:MAXIMUM?.....ccieiiiiieeeeeeiieeeeeeeere s eeeeeraeeeeeeeraneeeeeenns 150
[SENSe:]PULSe:POWer:AMPLItUde:MINIMUM?..cevuuiieieeieieeeeeiee e eeeerie e e e e eers e s e eeanneeeeeenns 151
[SENSe:]PULSe:POWer:AMPLitude:SDEVIation?........cceieieiimiieaaa e eeeeeiiee e e e e e e e eeeeeenaa 151
[SENSE:IPULSEIPOWEIAVG?. ...ttt ettt ettt et e et e e e et e e e e e e e en e eeaaeen 151
[SENSe:]PULSE:POWENAVG:AVERAGE? ... ceuiieeeteeiee ettt et e et e e e e e s e e e nean e 151
[SENSe:]PULSE:POWErAVG:IMAXIMUM?.1utuuueieieeeeeeeeeeieeeereerssrsrnnieseeseseeesesereesssrssssnnnns 151
[SENSe:]PULSE:POWEr:AVG:MINIMUM?...cevvriiririeieieeeeeeeeieeeeeeesssrasnieeeeeeessesereeessssssnnes 151
[SENSe:]PULSE:POWEr:-AVG:SDEVIAtION?.....ccvueieeiiitieee et ee et ee ettt eeeeaae e e eeeneeeeeenan 151
[SENSE:IPULSE:IPOWEIBASE . ... et e e e e e e e e e e eas 151
[SENSe:]PULSe:POWErBASE:AVERGQJE?. ... ettt e e e e 152
[SENSe:]PULSe:POWEr:BASE:MAXIMUM?....ceiiiiiiii e eie et s e e e e s e e e e e e e e e ees 152
[SENSe:]PULSe:POWEr:BASE:MINIMUM?...cuiieiiiiieeiee ettt s e ee e s e e s ea s e s e s e e e een 152
[SENSe:]PULSe:POWer:BASE:SDEVIGtION?......cccvvrrriieieeeeeeeeeetiiieeeeeeeeeeesssneseeeeeeseeessnnes 152
[SENSE:IPULSE:IPOWEIMAX .. ceieeteieeeetee e et ettee e e e etaieeeeetaaeeseetaeeesetan e eseatasaesssnnaaerennn 152
[SENSe:]PULSEe:POWErMAX:AVERAGE?....ccciieviutuieieeeeeeeeetiatieieesaesesseatntnnseesesesesssssnnnes 152
[SENSe:]PULSE:POWEr:MAX:MAXIMUM?.ceittueieeeeeeiuiaeeeeeeeeinaeseessennaseeesensnnaseessensnnnaseeens 152
[SENSe:]PULSe:POWeEr:MAX:MINIMUM?. ..ottt ettt e e e e e e e e e e 153
[SENSe:]PULSe:POWEr:MAX:SDEVIAtioN?... ettt e e e e e 153
[SENSE:IPULSEIPOWETIMINT. .. ittt ettt ettt e et e e e e s e e e e eae s e e e e ee e e e eaaaeen 153
[SENSe:]PULSE:POWErMIN:AVERAGE?....ceeeiiieeeitiieieeeeeeeeeevaieeeeeeeeeseeessasaeseeeeseseeessanas 153
[SENSe:]PULSE:POWEr:MIN:MAXIMUM?....cevtiieeeeiieiiieeeeieetiieeeeseetnneseeseesnesessessnneessersnns 153
[SENSe:]PULSE:POWEr:MIN:MINIMUM?...uiiiieiiteieeeeeiie e e s seeiaeeseeseaneseeseeresessenesaneessenenns 153
[SENSe:]PULSe:POWEr:MIN:SDEVIAtioN?.....cceeeeieeieeiieieeaae e e e e e e e eeeeeeeieeeae e e e e e e e e eeeeeeennaas 153
[SENSE:IPULSEIPOWEIION?. .. ..ttt et ettt et et e e e e e e e ee e et e e e e e e e e e eeenaeen 154
[SENSe:]PULSE:POWENON:AVERAQGE?. ...ttt e e 154
[SENSe:]PULSE:POWEr:ON:IMAXIMUM?.1uuuuuieieieiieeeeeeereeeeeeesssrarnsseseesaeseesereeresssssssnnnnns 154
[SENSEe:]PULSE:POWEr:-ON:MINIMUM?. cevuuiieeiiitiiieeeeetttieeeeeetnnaeeeerentaseeseesnaeeesesrnnsessessnns 154
[SENSe:]PULSE:POWEr:ON:SDEVIAtiON?.....cccvuieeeiitiieeeiietieeeeeeetieeeeeeeeeeeeeeaaeeeeeenaeeeeeenas 154
[SENSe:]PULSE:POWer:OVERShOOt:DB?.....uuiiiieeiiiieeeeiiie e eeeeeie e e eeeies e e e e e e s e e eaaae e e eeenan 154
[SENSe:]PULSe:POWer:OVERShOOt:DB:AVERAQGE?. ... oiiiiieeeieiiieiiiiae e e e e e e eeeeeeeeeeneeas 155
[SENSe:]PULSe:POWer:OVERshoot:DB:MAXIMUM?.....iuiiieiiiiiiiiee e eee e 155
[SENSe:]PULSe:POWer:OVERshoot:DB:MINIMUM?.........civiiiiieieeeiiieeeeeieieeeeee e e e eeieeeeeen 155
[SENSe:]PULSe:POWer:OVERSsh0oot:DB:SDEVIation?.......cccuueeeiiuiieieiieeeeeieeereneeeeeneeeeen 155
[SENSe:]PULSe:POWer:OVERShOO[:PERCEN]?.....ccevriieeeeeiiieeeeetieeeeeeeeeee e e e e enneeeeeeeas 155
[SENSe:]PULSe:POWer:OVERShoOt[:PERCEN:AVERAQGE?.....uuuuieeieeeeeeeeeiiniieeeeeeeeeeeeennnns 155
[SENSe:]PULSe:POWer:OVERshoot[:PERCeNt:MAXIMUM?......ccuuiieiiieeeeeiiiee e eeeeineeeens 155
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MINIMUM?.......cciiiiiiiiiiiii e 155
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:SDEViation?........cccuvueierieeiiieeeeeeiiiee e 155
[SENSE:IPULSEIPOWEIPAVG?. ...ttt et ettt et r et e e e e e e e e eeeeaaeeaeen 156
[SENSe:]PULSE:POWErPAVG:AVERAGE?......civevvittieeieeeeeieeettieeeeeeeeeeeeestannaeseeeeseseeessanns 156
[SENSe:]PULSE:POWEr:PAVG:MAXIMUM?.cetuuieeeeeeiitiieeeeseernnieeeeereetnneeeseresnnieseeserssnnaesaees 156
[SENSe:]PULSE:POWEr:PAVG:MINIMUM?..cctirteieieiieieieeseeeieseeeerinneseessessesessensnasesssnenns 156
[SENSe:]PULSe:POWEr:PAVG:SDEVIAtION?....ccieiiieiiateaeae e e ee e e e e ettt e e e e e e e e e eeeeeeennaaas 156
[SENSE:IPULSEPOWEIPMINT. ...ttt ettt e et et e e e e e e e e e e e 156
[SENSe:]PULSE:POWENPMIN:AVERAQGE? ... et iiiiieieee e eeee ettt et ete e e e e e e ee e e e e e ees 157
[SENSe:]PULSE:POWEr:PMIN:MAXIMUM?....iiieeiiiieieeeeetiiieeeeseesteseeesestnneseessestnnseeesessnns 157
[SENSe:]PULSE:POWEr:PMIN:MINIMUM?.cevttuiieeeeeeiitieeeeeeeeieeeeeeeentaseeesessnnaeeessessansaeaeens 157
[SENSe:]PULSE:POWEr:PMIN:SDEVIAtION?.....ccevereieeiiireieeeieteeeeeeeeieeeeeeeteeeeeeeraneeeeeenes 157
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[SENSE:IPULSE:POWEPOINT?. ..ceiieeiei ettt e ee et et s s e e e e e e e e eaeeaaeeen 157
[SENSe:]PULSE:POWEr:POINEAVERAGE?. .. cevvueeieitieeeieteeeeetieeeeeteseeseneeeeetneeeentaeaeeens 157
[SENSe:]PULSEe:POWer:POINEMAXIMUM?....ccvvieieeeeetiieeeeeetiieeeeeeeeteseeseeraaeeeseesaneeeeeenns 157
[SENSe:]PULSE:POWer:POINEMINIMUM?Z...uuiiiieieiie e eeeeeiee s eeeeete e e e e e e e seea e s e s e e e s e eeenen 157
[SENSe:]PULSe:POWer:POINt:SDEVIAtON?......ueieeeeeieiiieiiieee e e e e e e e e e et e e e e e e e eeeeeneaaas 157
[SENSE:IPULSEIPOWEIPON?. .. ..ttt ettt et e e e e e e e e e e e e e e 158
[SENSe:]PULSe:POWErPON:AVERAQGE?. ...ttt e e 158
[SENSe:]PULSE:POWEr:PON:MAXIMUM?.....ccevvrrrrererinrnnnnaiaeieieseseeeeeeeseserseeeeeesssssrsssssnnnns 158
[SENSe:]PULSe:POWEr:PON:MINIMUM?...cceiieeeeieiieieeeeeeeresrsriieeieseeseeeeeesseseeeeesessssssnnnnes 158
[SENSe:]PULSE:POWEr:PON:SDEVIAtION?.c.uuuieeiierieieeieeteeeeeeeteeeeeeetieeeeeevnaeeeeeeaneeeeeenes 158
[SENSE:JPULSE:POWEIPPRAtO?. ..tuieeiieeieteeeeeieeiieeeeeeseeteesesessesnaeseesseenaaessesnesnanseaeenes 158
[SENSe:]PULSe:POWer:PPRatioO:AVERAQGE?. ... oeiiieeeeieae e ee e et e e e et e e e e e eeeeennas 159
[SENSe:]PULSe:POWer:PPRatio:MAXIMUM?. ...ttt ettt e e e e e e e e 159
[SENSe:]PULSe:POWer:PPRatio:MINIMUM?...uuuueiieieeieeeeeeeeeeeeevettireeaeeeeeeeeeeeeeeeeeesessnnnnas 159
[SENSe:]PULSe:POWer:PPRatio:SDEVIAtioN?......ccccceeeeverriiiieieeeeeeeeeeeerrsrnsaeseeeeeeseeessssanes 159
[SENSE:JPULSE:POWEIRIPPIEIDB?.....cccietteieeiieteieeeettieeeeeeteeeeeeeetaeeeseetaaeeseesnneeeeeenns 159
[SENSe:]PULSe:POWer:RIPPIE:DB:AVERAQGE?....uuuceeieieeeeeeeeeeeeeeititiieaeseeeaeaeeeeeeeeensennnnas 159
[SENSe:]PULSe:POWer:RIPPIE:DB:MAXIMUM?...uuiiiiiirieeeeeiieeeeeeteeeeeeenseesensaeeesenneaesenns 159
[SENSe:]PULSe:POWer:RIPPIe:DB:MINIMUM ...ttt e e 159
[SENSe:]PULSe:POWer:RIPPIe:DB:SDEVIation?......cuoiiiiiiiieeeeeeeeeeee et 159
[SENSE:]PULSE:POWETRIPPIEEPERCEN . cv.vveveveeeeeeeeeeeeseeesesesseseesesesseseseseseseseseseseeens 160
[SENSe:]PULSe:POWer:RIPPIe[:PERCENt:AVERAQGE?......cvvurueieeieeeeeieeeriireiieeeeeesereeennnnns 160
[SENSe:]PULSe:POWer:RIPPIe[:PERCeNt]:MAXIMUM?.....c..coeiiirieeeeiniieeeereeeeeeneeeeenseeeens 160
[SENSe:]PULSe:POWer:RIPPIe[:PERCeNt]:MINIMUM?.....ccouueeiiiieiieeiiineeeeieieeeeieeeeennaeeen 160
[SENSe:]PULSe:POWer:RIPPIe[:PERCent]:SDEVIation?......cccvvueuruuaaiaieaeeeeeeeeeeeeeeeeieiiaees 160
[SENSE:IPULSEIPOWETOP 2. ..ttt et e et e e e e e e e e e eaa e een 160
[SENSe:]PULSE:POWErTOP:AVERAGE?. . .ccuiieiiieieeii ettt ettt e en e e e s e e ees 161
[SENSe:]PULSE:POWEr:TOP:MAXIMUM?.....cceeeeerririiieieeeeeeeeeeeeereessstanieseeseessereeessssannnns 161
[SENSe:]PULSE:POWEr:TOP:MINIMUM?....ciiiieeiiieeeieitiiiiieeeeeeeeseeeeesssbasneseeeeeesesereesssssanes 161
[SENSe:]PULSE:POWEr:TOP:SDEVIAtON?...uuuiiieiieieeietieeeeieeiieeeeereeeeeetaeeeeeesnaeesesneeesenes 161
SENSe: TRACe:MEASUrement:POWEIAVG?.......coui ettt et e et e eea s 161
SENSe:TRACe:MEASuUrement:POWer:AVG[:AVERAGE]?....couiuuueiaaeeeeeiieiaeaae e e e e 161
SENSe: TRACe:MEASurement:POWer:AVG:MAXIMUM?.....ciiieueeeeiieeeeeieeeeeenaeeeeeanneeeennans 161
SENSe:TRACe:MEASurement:POWer:AVG:MINIMUM?......oceeiiiiiiiieieeeeeeeerieeeeeeeeeeeananns 161
SENSe:TRACe:MEASurement:POWer:AVG:SDEVIation?......cccceieieeeeeeeeeeeeeeieeeeeeeeeeevevsnnnnns 161
SENSe:TRACe:MEASUrement:POWENCRESE?........ciiiiiiiieieeeeeiie et eee e et e eananns 161
SENSe:TRACe:MEASurement:POWer:CRES[:AVERAQGE]?....uuueeiirieieeeiiiiiieie e e e e eeeeeinnnes 161
SENSe:TRACe:MEASurement:POWer:CRESt:MAXIMUM?......ccovuiiiiiiiiieiiieeieeeeeeeeee e 161
SENSe:TRACe:MEASurement:POWer:CREStMINIMUM?.....cccvuiiiiiiieeeeice e eeeee e eeaens 161
SENSe: TRACe:MEASurement:POWer:CRESt:SDEVIation?......cccuueeieeiieiiiieieeeeince e e eeeens 161
SENSe:TRACe:MEASUrement:POWENMAX?.....cciieiieee e e e e s ceeceereneeeeeeee e e e e e e e e e e e e e e e e e e 162
SENSe:TRACe:MEASurement:POWer:-MAX[:AVERAGE]?....cccceeeeiiieeeriiiiiiieeeeeeeeeeenrennnenenns 162
SENSe:TRACe:MEASurement:POWer:-MAX:MAXIMUM?.......ccieriirereeriiiieeeeeieeeeeeraeeeeeennnns 162
SENSe:TRACe:MEASurement:POWer:MAX:MINIMUM?.......cceiiiieiiieiice e e e e e 162
SENSe:TRACe:MEASurement:POWer:MAX:SDEVIation?.........ccoeuieeiiiiiiiiieiiieeeeeeeeeeen 162
SENSe:TRACe:MEASUrement:POWENMIN?.....cccuui i e e e e e e e e e e e 162
SENSe:TRACe:MEASurement:POWer:MIN[:AVERAQGE]?.....uuaeieeeeeeiiieieiaaaae e e e e eeeeeeeiean s 162
SENSe:TRACe:MEASurement:POWer:MIN:MAXIMUM?.......cuvuieieieeeeieeeriiiiieieeeeeeeeesrnnnnnnns 162
SENSe:TRACe:MEASurement:POWer:MIN:MINIMUM?.........ccvvueeeireeeieeeiiiieeneeeseeeerannnnns 162
SENSe:TRACe:MEASurement:POWer:MIN:SDEVIation?.........ccvvueieeeeeeiiiieieeeeeeieeeeeeeeeennen. 162
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SENSe:TRACe:MEASurement:POWer:PULSE:ADROOP?........cceeveveeeeeeeeeerernrnnnniaaeeaeaeeenns 162
SENSe:TRACe:MEASurement:POWer:PULSe:ADR0OOP[:AVERAgE]?.........coevvrreeeevererrrrnnnnns 162
SENSe:TRACe:MEASurement:POWer:PULSe:ADROOP:MAXIMUM?.....cceevvuuiereerienereereenenn. 162
SENSe:TRACe:MEASurement:POWer:PULSe:ADRooP:MINIMUM?..ccuuuiiiiriiiieeeeeeiineeeeennens 162
SENSe:TRACe:MEASurement:POWer:PULSe:ADRoop:SDEViation?........cccuuueiieeeeeeenvnnnnnn. 162
SENSe:TRACe:MEASurement:POWer:PULSe: AMPLItUAE?.......ceveeiieieeiieeeee e 163
SENSe:TRACe:MEASurement:POWer:PULSe:AMPLIitude[:AVERage]?......ccuuueeiereereeernnnnnn. 163
SENSe:TRACe:MEASurement:POWer:PULSe:AMPLitude:MAXIMUM?.........ccoeeeereeereevnnnnnn. 163
SENSe:TRACe:MEASurement:POWer:PULSe:AMPLitude:MINIMUM?..........ccvvvreieeerreennnnnn. 163
SENSe:TRACe:MEASurement:POWer:PULSe:AMPLitude:SDEViation?.........c.ccccvueeevnnnnnne. 163
SENSe:TRACe:MEASurement:POWer:PULSE:BASE?.......cuuiiiieeieieeeieeeeeeeeeeeee et 163
SENSe:TRACe:MEASurement:POWer:PULSe:BASE[:AVERAQGE]?..ccuuuuiiereiiieiiaaeeaeeeeinannn 163
SENSe:TRACe:MEASurement:POWer:PULSe:BASE:MAXIMUM?.........evvueeiieeenieieeiieeennns 163
SENSe:TRACe:MEASurement:POWer:PULSe:BASE:MINIMUM?.......cccvueeieeeeeeriieeeeeeennnnnn. 163
SENSe:TRACe:MEASurement:POWer:PULSe:BASE:SDEViation?............ccevvevvvrevvnnceieennnns 163
SENSe:TRACe:MEASuUrement:POWEr:PULSE:CREST?.....cocivvuveeieeiieiceieeeeeeeeeeeeeee e e 163
SENSe:TRACe:MEASurement:POWer:PULSe:CRESt[:AVERAGE]?.....cccvuerieriuiiiierineieerennan, 163
SENSe:TRACe:MEASurement:POWer:PULSe:CRESt:MAXIMUM?.........coovuieiinieiiieiieeeannas 163
SENSe:TRACe:MEASurement:POWer:PULSe:CREStMINIMUM?.......coouiiiniiiiiiiiieeeeeeenes 163
SENSe:TRACe:MEASurement:POWer:PULSe:CRESt:SDEViation?..........ccevveeeniieneeenneennns 163
SENSe:TRACe:MEASUrement:POWEr:PULSE:ON?.......ccceeiiiiiiietiicicieie e 164
SENSe:TRACe:MEASurement:POWer:PULSe:ON[:AVERAQE]?........cevvvrrrreeereeeeeereenrinnnnnns 164
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SENSe:TRACe:MEASurement:POWer:PULSe:ON:SDEViation?........cccceiveeiiiiiiieiiieeieeenns 164
SENSe:TRACe:MEASurement:POWer:PULSE:POINt?.......cooemeiiieeeeeeeeee e 164
SENSe:TRACe:MEASurement:POWer:PULSe:POINt[:AVERAGE]?......cceerieruanieeeeeeeeeninnnn 164
SENSe:TRACe:MEASurement:POWer:PULSe:POINEMAXIMUM?....uieieeeiiiiiiieeeeeeeeeeernnnnne. 164
SENSe:TRACe:MEASurement:POWer:PULSe:POINEMINIMUM?....cvvueeieeiiririiieieeeeeeeevinnnne. 164
SENSe:TRACe:MEASurement:POWer:PULSe:POINt:SDEVIation?.........ceeeeeueeierneeeennnennnn. 164
SENSe:TRACe:MEASurement:POWer:PULSE:PPPOWEI?........covuiiiieiiieeeiieeeeeeeeeeeeeeens 164
SENSe:TRACe:MEASurement:POWer:PULSe:PPPower[:AVERagE]?.....c..uieereeeiuiaaaeennnnnn. 164
SENSe:TRACe:MEASurement:POWer:PULSe:PPPower:MAXimuUM?........cceeeveeeieneeineennns 164
SENSe: TRACe:MEASurement:POWer:PULSe:PPPower:-MINIMUM?..........uvureeeneiieiieeeerennnns 164
SENSe:TRACe:MEASurement:POWer:PULSe:PPPower:SDEVIation?........c.ccccevveevvevunnnnnnn. 164
SENSe:TRACe:MEASurement:POWer:PULSE:RIPPIE?........coieiieeiieeeeeeetieieeeeeeee e eeennens 165
SENSe:TRACe:MEASurement:POWer:PULSe:RIPPIe[:AVERAJE]?....ccceererreerreererininnaennn. 165
SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle:MAXIMUM?.......coovueiiiieiiiceeiieeennnns 165
SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle:MINIimuUmM?........ccooeuieeiiieiiiieeiieeeannns 165
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SENSe:TRACe:MEASUrement:POWEr:PULSE: TOP?.....cuuuvuceieiieeeeeeeeeteie e 165
SENSe:TRACe:MEASurement:POWer:PULSe: TOP[:AVERAQGE]?.....uveeeeeeeieeririieeeeeeenrnnnnnes 165
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SENSe:TRACe:MEASurement:POWer:PULSe:TOP:SDEViation?...........ccoevuieiiiieeiiiieeeenn..s 165
SENSe:TRACe:MEASUrement:POWErRANGE?.........coeeeeeeeeeeeee e 165
SENSe:TRACe:MEASurement:POWer:RANGEe[:AVERAGE]?.....cceuuiireuiieiiieieeieeeeeeeeeeenas 165
SENSe:TRACe:MEASurement:POWer:RANGE:MAXIMUM?........cccevvuriueieieeeeereeeeenrnnnanns 165
SENSe:TRACe:MEASurement:POWer:RANGE:MINIMUM?.....ceiieeiiiieeiriiiiieieeeeeeeeeeverienes 165
SENSe:TRACe:MEASurement:POWer:RANGe:SDEVIation?........ccoeevveeeeieieeeeerieeeeiieeeeeennn. 165



R&S®FSW-K6 Remote Commands for Pulse Measurements
|

Retrieving Results

SENSe:TRACe:MEASurement:TRANSition:POSitive:OVERShOOt?..........oevveveiiereeeeeeneeeennn. 166
SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot[:AVERage]?.........c..ccce..... 166
SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot:MAXimum?...................... 166
SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot:MINIMumM?..........cccceeeeeeee. 166
SENSe:TRACe:MEASurement: TRANSsition:POSitive:OVERshoot:SDEViation?.................... 166

[SENSe:]PULSe:POWer:ADRoop:DB? <QueryRange>
Returns the amplitude droop in dB for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual control: See "Droop" on page 16

[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.

Usage: Query only

[SENSe:]PULSe:POWer:ADRoop[:PERCent]? <QueryRange>

Returns the amplitude droop in percent for the specified pulse(s).
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Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Droop" on page 16

[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 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: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.

Usage: Query only

Manual control: See "Pulse Amplitude" on page 15

[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 pule amplitude over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:AVG? <QueryRange>

Returns the average transmission power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual control: See "Average Tx Power" on page 16

[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 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:BASE? <QueryRange>

Returns the base power for the specified pulse(s).
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Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Base Power" on page 15

[SENSe:]PULSe:POWer:BASE:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:BASE:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:BASE:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:BASE:SDEViation? <QueryRange>

Returns the statistical value for the base power over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:MAX? <QueryRange>
Returns the maximum transmission power for the specified pulse(s).

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 control: See "Peak Power" on page 16

[SENSe:]PULSe:POWer:MAX:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:MAX:MAXimum? <QueryRange>
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[SENSe:]PULSe:POWer:MAX:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:MAX:SDEViation? <QueryRange>

Returns the statistical value for the maximum transmission power over the specified pul-
ses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:MIN? <QueryRange>
Returns the minimum transmission power for the specified pulse(s).

Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual control: See "Minimum Power" on page 16

[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 pul-
ses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
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[SENSe:]PULSe:POWer:ON? <QueryRange>

Returns the average ON power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual control: See "Average ON Power" on page 15

[SENSe:]PULSe:POWer:ON:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:ON:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:ON:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:ON:SDEViation? <QueryRange>

Returns the statistical value for the average ON power over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:OVERshoot:DB? <QueryRange>
Returns the overshoot in dB for the specified pulse(s).

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 control: See "Overshoot" on page 17
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[SENSe:]PULSe:POWer:OVERshoot:DB:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:OVERshoot:DB:SDEViation? <QueryRange>

Returns the statistical value for the overshoot in dB over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:OVERshoot[:PERCent]? <QueryRange>
Returns the overshoot in percent for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Overshoot" on page 17

[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.

Usage: Query only
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[SENSe:]PULSe:POWer:PAVG? <QueryRange>

Returns the Peak-to-Average Tx Power Ratio for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual control: See "Peak-to-Average Tx Power Ratio" on page 16

[SENSe:]PULSe:POWer:PAVG:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:PAVG:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:PAVG:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:PAVG:SDEViation? <QueryRange>

Returns the statistical value for the Peak-to-Average Tx Power Ratio over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:PMIN? <QueryRange>
Returns the Peak-to-Min Power Ratio for the specified pulse(s).

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 control: See "Peak-to-Min Power Ratio" on page 16
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[SENSe:]PULSe:POWer:PMIN:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:PMIN:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:PMIN:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:PMIN:SDEViation? <QueryRange>

Returns the statistical value for the Peak-to-Min Power Ratio over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:POINt? <QueryRange>
Returns the power in the measurement point for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Power" on page 17

[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.

Usage: Query only
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[SENSe:]PULSe:POWer:PON? <QueryRange>
Returns the Peak-to-Avg ON Power Ratio for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Peak-to-Avg ON Power Ratio" on page 16

[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 pul-
ses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:PPRatio? <QueryRange>
Returns the Pulse-to-Pulse Power Difference for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL

All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Pulse-to-Pulse Power Difference" on page 17
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[SENSe:]PULSe:POWer:PPRatio:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:PPRatio:SDEViation? <QueryRange>

Returns the statistical value for the Pulse-to-Pulse Power Difference over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:RIPPle:DB? <QueryRange>
Returns the ripple in dB for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Ripple" on page 17

[SENSe:]PULSe:POWer:RIPPle:DB:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle:DB:SDEViation? <QueryRange>

Returns the statistical value for the ripple in dB over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
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[SENSe:]PULSe:POWer:RIPPle[:PERCent]? <QueryRange>
Returns the ripple in percent for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Ripple" on page 17

[SENSe:]PULSe:POWer:RIPPle[:PERCent]:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:RIPPle[:PERCent]:SDEViation? <QueryRange>

Returns the statistical value for the ripple in percent over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:TOP? <QueryRange>
Returns the Top power for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Top Power" on page 15
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[SENSe:]PULSe:POWer:TOP:AVERage? <QueryRange>
[SENSe:]PULSe:POWer:TOP:MAXimum? <QueryRange>
[SENSe:]PULSe:POWer:TOP:MINimum? <QueryRange>
[SENSe:]PULSe:POWer:TOP:SDEViation? <QueryRange>

Returns the statistical value for the Top power over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:AVG?
Query the pulse average (Tx) power values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:AVG[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:AVG:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:AVG:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:AVG:SDEViation? <arg0>

Query the pulse average (Tx) power values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:CRESt?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:CRESt[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:CRESt:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:CRESt:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:CRESt:SDEViation? <arg0>

Query the pulse peak-to-average Tx power ratio values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

e
User Manual 1173.9392.02 — 05 161



R&S®FSW-K6 Remote Commands for Pulse Measurements
|

Retrieving Results

SENSe:TRACe:MEASurement:POWer:MAX?
Query the pulse peak power values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:MAX[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:MAX:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:MAX:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:MAX:SDEViation? <arg0>

Query the pulse peak power values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:MIN?
Query the pulse minimum power values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:MIN[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:MIN:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:MIN:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:MIN:SDEViation? <arg0>

Query the pulse minimum power values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:ADRoop?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:ADRoop[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:ADRoop:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:ADRoop:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:ADRoop:SDEViation? <arg0>

Query the pulse amplitude droop values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only
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SENSe:TRACe:MEASurement:POWer:PULSe:AMPLitude?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:AMPLitude[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:AMPLitude:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:AMPLitude:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:AMPLitude:SDEViation? <arg0>

Query the pulse amplitude values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:BASE?
Query the pulse base power values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:BASE[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:BASE:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:BASE:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:BASE:SDEViation? <arg0>

Query the pulse base power values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:CRESt?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:CRESt[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:CRESt:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:CRESt:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:CRESt:SDEViation? <arg0>

Query the pulse peak-to-average ON power ratio values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only
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SENSe:TRACe:MEASurement:POWer:PULSe:ON?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:ON[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:ON:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:ON:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:ON:SDEViation? <arg0>

Query the pulse average ON power values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:POINt?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:POINt[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:POINt:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:POINt:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:POINt:SDEViation? <arg0>

Query the pulse power (at "measurement point") values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:PPPower?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:PPPower[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:PPPower:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:PPPower:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:PPPower:SDEViation? <arg0>

Query the pulse-pulse power (at "measurement point") difference values from the current

capture.

Parameters:

<arg0> SELected | CURRent | ALL
Usage: Query only
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SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:RIPPle:SDEViation? <arg0>

Query the pulse top ripple power ratio values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe:TOP?
Query the pulse top power values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:PULSe: TOP[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:TOP:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe: TOP:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:PULSe:TOP:SDEViation? <arg0>

Query the pulse top power values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:POWer:RANGe?
Usage: Query only

SENSe:TRACe:MEASurement:POWer:RANGe[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:POWer:RANGe:MAXimum? <arg0>
SENSe:TRACe:MEASurement:POWer:RANGe:MINimum? <arg0>
SENSe:TRACe:MEASurement:POWer:RANGe:SDEViation? <arg0>

Query the pulse peak-to-min power ratio values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only
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SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot?
Query the pulse rising overshoot power ratio values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot[:AVERage]?
<arg0>

SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot:MAXimum?
<arg0>

SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot:MINimum?
<arg0>

SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot:SDEViation?
<arg0>

Query the pulse rising overshoot power ratio values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

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 12.

The [SENS:]TRAC:MEAS:PULS... commands are maintained for compatibility reasons
only. For new remote control programs, use the corresponding [SENS: ] PULS: TIM...
commands instead.

[SENSE:IPULSE:TIMING:DCY ClIE .. ettt ittt ettt e e e e e e e ees 168
[SENSe:]PULSe:TIMING:DCYCIE:AVERAGE?.....cceeeeieeaeeeeeeeeeeieeieaaeseeeseeeannnaasaeeeeeeeeennnnnan 168
[SENSe:]PULSe:TIMING:DCYCIe:MAXIMUM?.......ceeieeeeereriirarntieeieseeeeeeeeeeeesereereesssssrssnnnnns 168
[SENSe:]PULSe:TIMING:DCYCIE:MINIMUM?..cevtueeeeiieieeeeeeeeteeeeeeeeateeeeeeestaeseeeeesnaneeeeerenns 168
[SENSe:]PULSe:TIMINg:DCYCIe:SDEVIation?.... ..ot ee e e 168
[SENSE:IPULSE: TIMING:DRATIO 2. ¢ ettt ettt ettt ettt et e et et et e e e e e e e en e eeaeeanaeen 169
[SENSe:]PULSe:TIMING:DRATIO:AVERAGE?. .. e ettt ettt e e e e 169
[SENSe:]PULSe:TIMIing:DRATIO:MAXIMUM?...ceeieeeieeiitiaaae e e e e eeeeeeeeeeenneaaaeeeeeeeeeeeeeeeennanns 169
[SENSe:]PULSe:TIMIng:DRATIO:MINIMUM?....ieieieieeeieiieieaaee e e e e eeeeeeeeenieae e e e e e eeeeeeeeeennnnns 169
[SENSe:]PULSe:TIMINg:DRATIO:SDEVIAtiON?...uuceiieiieeeeeiiie e et e et eeeeee e e eete e e e e e eeeen 169
[SENSE:IPULSE:TIMING:FALL?Z. ..ceee ettt e e e e e e e e e e e e e e en e e e 169
[SENSe:]PULSe:TIMING:FALL:AVERGGE?. ..cn ettt ettt et e e e e 170
[SENSe:]PULSe:TIMING:FALL:IMAXIMUM?.. ..ttt ettt e e e et e e e e e ee e 170
[SENSe:]PULSe:TIMING:FALL:MINIMUM?. ...ttt e e e e e 170
[SENSe:]PULSe:TIMINg:FALL:SDEVIAtioN?....cceeeeieiiieeaeae e e eeeeeeeeeeeienieeaae e e e e e e e eeeeeeeneennanas 170
[SENSE:IPULSE:TIMING:OFF 2. ititiieeaaieieeeeeeeeeeeeteeeeeeeeeeeannssaaeaeaeeeeeaaaaeseeeeeeeenennensnnnnnnnn 170
[SENSe:]PULSE:TIMING:OFF:AVERAQJE?...ccuuueiieeieetiiieeeerettiaaieeeeretnnaeseeseesnnaieseessesnnsaneeens 170
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[SENSe:]PULSEe:TIMING:OF F:MAXIMUM?...ceviiiitiieeieeeeeeeeeeeeeeeeeessstanaeseeeeeeesseseresessssannnns 170
[SENSe:]PULSEe:TIMING:OFF:MINIMUM?.....ciiieeeeiiriiiiieieeeeeeeeeeeeeesssrasanaeseseeesessereeessssananns 171
[SENSe:]PULSe:TIMING:OFF:SDEVIAtiON?...ccvuuiiciieiieeeeeeeetiiicese e e e e e eeeeeestnneseeeeeeeeeeeennnnas 171
[SENSE:IPULSE:TIMING:PRE 2. .ttt ettt et e e e e e e e e e e e e e e e eenaeen 171
[SENSe:]PULSE:TIMING:PRF:AVERAGE?...ccitttitieiiiunaaaaaaaae e e e e e e aeaaaeaeeeeeeeaeaeaeeenenneeaens 171
[SENSe:]PULSe:TIMING:PRE:MAXIMUM? ... ..ttt et e e e ee e e e e e 171
[SENSe:]PULSe:TIMING:PRE:MINIMUM?. . ettt ee e e e e e e e e 171
[SENSe:]PULSE:TIMING:PRF:SDEVIAtION?....cvvuttuiiieieeeieiieetiiiieieeeeeeseereestanaseeseeeseressssanes 171
[SENSE:JPULSE:TIMING:PRI?.ccciiiiieieeeeee e ieecccitieiereeeeeeeeeas e s s s s sesnnnssnresaeeseeaaaaaasesseessnnnsnns 171
[SENSe:]PULSE:TIMING:PREAVERAJE?......cceieeeeeeeeeeeeeteitiieesese s e e e e e eaaaeeeeeeeeeeseaeensnnananns 172
[SENSe:]PULSe:TIMING:PREMAXIMUM?....ccieieieiiiiieeieee e e eeeeeeeeeeesastnneaeseeeeeaeeeeseeesessnnnnas 172
[SENSe:]PULSe:TIMING:PREMINIMUM?. ...ttt e e e 172
[SENSe:]PULSe:TIMING:PRIESDEVIAtION?...ccuiiiii ettt ee e 172
[SENSE:]PULSE:TIMING:PWIDIN?...ceveeieiieieeeeeeee e e e seeseeseneeveeeeeeeeeeeeeeaeaaseeeeeesnesssnnnnnnnns 172
[SENSe:]PULSe:TIMING:PWIDth:AVEREAGE?....ccvuvuruieieeieeeeeeeeeeeeersirssneieseeeeeseesereeessssnnnnns 172
[SENSe:]PULSe:TIMINg:PWIDth:MAXIMUM?...uuuueeieeeeeieeeieiieaeeeeeeeeeeeeeestanaaseeseeeseseenssnnen 172
[SENSe:]PULSe:TIMING:PWIDth:MINIMUM?....iieeiieieeeieice e eeeiiee e eeeaee s e seae e e e ser s e e eeaneeeeeens 173
[SENSe:]PULSe:TIMINg:PWIDth:SDEVIation?....cccvuuueiiieieeiiiee e eeeeeice e e e e eeeeeee e e e e e e e e eeeees 173
[SENSE:IPULSE:TIMING:RISE?. ...ttt ettt e e e e e e e e e ee e 173
[SENSE:]PULSE: TIMING:RISE:AVERAGE?. ....v.veeeeeeerereeeeeeeseseseeseseseseseeeseseseesessesesseenesenes 173
[SENSE:JPULSE: TIMING:RISE:MAXIMUM?. ..ttt eeeeeeeeeeeeeeeseeeeeeeeseseseseseseseseeeseseseeeeesesesens 173
[SENSe:]PULSe:TIMING:RISE:MINIMUM?...ccvvviiriieeieeeeeeeeeeieeeereesrsraseaeseeeeeeesserereeessssnnnnns 173
[SENSe:]PULSEe:TIMING:RISE:SDEVIAtioN?....uuueeieeeeeieeeeiiiiieeseeeeeeeeseeeeennaeaesseseseeeeesensnnes 173
[SENSe:]PULSE:TIMING:SETTING?..ccteiittiieiutuaaaaae e e e e e e e e et eeeeteeetnsaas s e e e e e e aaaeeeeeeeeesennanaaas 173
[SENSe:]PULSe:TIMINg:SETTING:AVERAQGE?.....ciiieieeeeeeeeieieeeteeee e e e e e e e e eeeeee s 174
[SENSe:]PULSE: TIMING:SETTING:MAXIMUM?. ...ceevveeseeeeeeeeeseeeeseseeeseseeneseeseseenneeeeenees 174
[SENSe:]PULSE: TIMING:SETTIHNG:MINIMUM?. co..vveeeeeereeeeeeeseeeseeeeeseseeneseseeseseeneseeeeesees 174
[SENSe:]PULSe:TIMINg:SETTING:SDEVIAtION?......ccevvriiiiieieeeieeetriiieeseeeseeesrsnieeeeeeseeessnnes 174
[SENSE:IPULSE:TIMING: TSTAMP 2. eertuturuuuaaieeeeeereeeeererrerenrestnsanaaasaseseasaeeeererermmnmsmmnmnnnnns 174
[SENSe:]PULSe:TIMINg:TSTamP:AVERAGE?.....ccevveeeieieiiiiiiiiiieieieseseeeeaeaseeereerseesesssssnnnnes 174
[SENSe:]PULSe:TIMINg: TSTamp:MAXIMUM?....cevuuuiueeieeieeeeeeeeeeeeessnsanaaieseeeaeseeseeeesssnnnnas 174
[SENSe:]PULSe:TIMIng: TSTamp:MINIMUM?....eeiiiiiiiiitiaaae e e e e e e eeeeeeeneee e e e e e e eeeeeeeeeennaaas 175
[SENSe:]PULSe:TIMIng:TSTamp:SDEVIation?....cccuuiiiiiiiieiieiee et 175
SENSe:TRACe:MEASUrement:PULSEDCYCIE?.....uuuuaaaaaieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneannnas 175
SENSe:TRACe:MEASurement:PULSe:DCYCIe[:AVERAQGE]?......ccevvueeeeereiriiieeeeeireeeeeeeennenn 175
SENSe:TRACe:MEASurement:PULSe:DCY Cle:MAXIMUM?....uuuuuueiieiereeeeeeeeeeeeeeinnnnanaeeeens 175
SENSe:TRACe:MEASurement:PULSe:DCYCIe:MINIMUM?......ccvvivuiiiiieieeeeereeeeeeeeinineee s 175
SENSe: TRACe:MEASurement:PULSe:DCYCle:SDEVIation?.......ccevueevieeiieiereniieeeeeeieeeennans 175
SENSe:TRACe:MEASurement:PULSE:DURALION?.....cccuuiiiiiiiiiieiiiie e e er e eee e e e 175
SENSe:TRACe:MEASurement:PULSe:DURation[:AVERAQGE]?.......civeeuiiriiiiiiieeieeeeeie e, 175
SENSe:TRACe:MEASurement:PULSe:DURation:MAXIMUM?.....cvveeeriieeieeeeeeinenieeeeeeennannns 175
SENSe:TRACe:MEASurement:PULSe:DURation:MINIMUM?.......coiiieeeiinieieereeeicieeeeeeeenanns 175
SENSe:TRACe:MEASurement:PULSe:DURation:SDEVIation?........ccceeeeeeeeevereeeeenininieneenns 175
SENSe:TRACe:MEASuUrement:PULSE:DUTRAIO?......uiiiieiiiiiieeiiieeeeeie et eeeen e e eens 176
SENSe:TRACe:MEASurement:PULSe:DUTRatio[:AVERAGE]?..c.uuuueeeeeeieieiieaieeeeeeeeenines 176
SENSe:TRACe:MEASurement:PULSe:DUTRatio:MAXIMUM?......ovviiieeieeriiee e eeeie e e e 176
SENSe: TRACe:MEASurement:PULSe:DUTRatio:MINIiMUM?........ccceereieiiiiieeeniieeeeeneeeeeeen, 176
SENSe:TRACe:MEASurement:PULSe:DUTRatio:SDEVIation?........ccccccvvrrremereeeeeresisscennnnns 176
SENSe:TRACe:MEASUrement:PULSE:PERIOU?......cccceeeeeeee e 176
SENSe:TRACe:MEASurement:PULSe:PERIOA[:AVERAJE]?....ccieeereiiniieeeereeiicee e eeeeeinnnns 176
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SENSe:TRACe:MEASurement:PULSe:PERIOA:MAXIMUM?.....uueiieiiiiiiiieieeeeeerieeieeeeeevnnanne 176
SENSe:TRACe:MEASurement:PULSe:PERIOA:MINIMUM?.........cceeeviiiiieeeeererererrnrinnnns 176
SENSe:TRACe:MEASurement:PULSe:PERIOA:SDEVIation?.......cceeveereeeeereereeeeeeereeeeeeennnns 176
SENSe:TRACe:MEASUrement:PULSE:IRATE . ....c.. it e ettt e et e e e e et eeenaeas 176
SENSe:TRACe:MEASurement:PULSe:RATE[:AVERAQE]?...ccuuiiiiieeiiieeeeeiee e eeeeee e eeeennes 176
SENSe:TRACe:MEASurement:PULSe:RATE:MAXIMUM?......ueeieieiieeeeeeeeee e 176
SENSe:TRACe:MEASurement:PULSE:RATE:MINIMUM?.....covueeieieeeeeeeeeeeee e e e 176
SENSe:TRACe:MEASurement:PULSe:RATE:SDEVIatioN?.....cccuveeeieeeeieeeiiiiieeieeeeeeeevnnnnnnnns 176
SENSe:TRACe:MEASuUrement:PULSE:SEPAration?.........ccceeeeivuiereerieiiereeeeenieeeerenneseeeennanss 177
SENSe:TRACe:MEASurement:PULSe:SEParation[:AVERAQE]?........ccvvvrvuiiiereeeeeeeeininennn 177
SENSe:TRACe:MEASurement:PULSe:SEParation:MAXIMUM?........ccceivvrieeerienieeeeeieeeeennnn. 177
SENSe:TRACe:MEASurement:PULSe:SEParation:MINIMUM?.........cueeeerreeieeieieeeeeieeeeeennn. 177
SENSe:TRACe:MEASurement:PULSe:SEParation:SDEViation?.........cccceevvieeiiieeeeiieeeennen. 177
SENSe:TRACE:MEASUremMent:PULSE:TIME?.....uuucieeieieieieieeeeeeeeeeeeeeeeeeeeeeseressnrannnnn s 177
SENSe:TRACe:MEASurement:PULSE: TIME[AVERAQE]?...cuuceieiieiiiieeeeereeiiieeeeeeeennneeeeeeens 177
SENSe:TRACe:MEASurement:PULSE: TIME:MAXIMUM?....ccvueiieeiiiiieieeieereeeeeeerieeeeeeeananss 177
SENSe:TRACe:MEASurement:PULSE: TIME:MINIMUM?.......ccuuieieiiiiieeeeeeiiieeeeeereieeeeeeeenanns 177
SENSe:TRACe:MEASurement:PULSE: TIME:SDEVIation?........ccevvueeeieerieeeeerieeeeeerneeeeennnns 177
SENSe:TRACe:MEASurement:TRANSsition:NEGative:DURAtION?.........cvueeeereeeerineeiereeennnn. 177
SENSe: TRACe:MEASurement: TRANSsition:POSitive:DURation?........ccevvvviiiiieiiiiieieeieeene, 177
SENSe:TRACe:MEASurement:TRANSition:POSitive:SETTING?...c..cveviiierieieieeeiieeeeieeeeeeen, 177
SENSe:TRACe:MEASurement:TRANSsition:POSitive:SETTIing[:AVERage]?...........ceererenne.. 178
SENSe: TRACe:MEASurement: TRANSsition:POSitive:SETTIING:MAXIMUM?......uuueuiiieeeeeennn. 178
SENSe: TRACe:MEASurement: TRANSsition:POSitive:SETTIing:MINimum?.......cccceevevevenennnne. 178
SENSe: TRACe:MEASurement: TRANSsition:POSitive:SETTling:SDEViation?............ccevvueen... 178

[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.

Usage: Query only
Manual control: See "Duty Cycle (%)" on page 14

[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.

|
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Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:TIMing:DRATio? <QueryRange>
Returns the duty ratio for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Duty Ratio" on page 14

[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.

Usage: Query only

[SENSe:]PULSe:TIMing:FALL? <QueryRange>

Returns the fall time for the specified pulse(s).

e
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Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Fall Time" on page 13

[SENSe:]PULSe:TIMing:FALL:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:FALL:SDEViation? <QueryRange>

Returns the statistical value for the fall time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:TIMing:OFF? <QueryRange>
Returns the Off time for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual control: See "Off Time" on page 14

[SENSe:]PULSe:TIMing:OFF:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:OFF:MAXimum? <QueryRange>
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[SENSe:]PULSe:TIMing:OFF:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:OFF:SDEViation? <QueryRange>

Returns the statistical value for the Off time over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:TIMing:PRF? <QueryRange>

Returns the Pulse Repetition Frequency (Hz) for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual control: See "Pulse Repetition Frequency (Hz)" on page 14

[SENSe:]PULSe:TIMing:PRF:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:PRF:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:PRF:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:PRF:SDEViation? <QueryRange>

Returns the statistical value for the Pulse Repetition Frequency (Hz) over the specified
pulses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:TIMing:PRI? <QueryRange>

Returns the Pulse Repetition Interval for the specified pulse(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual control: See "Pulse Repetition Interval" on page 14

[SENSe:]PULSe:TIMing:PRI:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:PRI:SDEViation? <QueryRange>

Returns the statistical value for the Pulse Repetition Interval over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:TIMing:PWIDth? <QueryRange>
Returns the pulse width for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Pulse Width (ON Time)" on page 13

[SENSe:]PULSe:TIMing:PWIDth:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:PWIDth:MAXimum? <QueryRange>
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[SENSe:]PULSe:TIMing:PWIDth:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:PWIDth:SDEViation? <QueryRange>

Returns the pulse width for the phase deviation over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:TIMing:RISE? <QueryRange>
Returns the rise time for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Rise Time" on page 13

[SENSe:]PULSe:TIMing:RISE:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:RISE:SDEViation? <QueryRange>

Returns the statistical value for the rise time over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:TIMing:SETTling? <QueryRange>

Returns the settling time for the specified pulse(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual control: See "Settling Time" on page 13

[SENSe:]PULSe:TIMing:SETTling:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:SETTling:MAXimum? <QueryRange>
[SENSe:]PULSe:TIMing:SETTling: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.

Usage: Query only

[SENSe:]PULSe:TIMing:TSTamp? <QueryRange>
Returns the timestamp for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Timestamp" on page 13

[SENSe:]PULSe:TIMing:TSTamp:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:MAXimum? <QueryRange>
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[SENSe:]PULSe:TIMing:TSTamp:MINimum? <QueryRange>
[SENSe:]PULSe:TIMing:TSTamp:SDEViation? <QueryRange>

Returns the timestamp for the phase deviation over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:DCYCle?
Query the duty cycle values in percent from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:DCYCle[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:DCYCle:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:DCYCle:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:DCYCle:SDEViation? <arg0>

Query the duty cycle values in percent from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:DURation?
Query the pulse width values in seconds from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:DURation[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:DURation:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:DURation:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:DURation:SDEViation? <arg0>

Query the pulse width values in seconds from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only
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SENSe:TRACe:MEASurement:PULSe:DUTRatio?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:DUTRatio[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:DUTRatio:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:DUTRatio:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:DUTRatio:SDEViation? <arg0>

Query the duty ratio values (unitless) from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PERiod?
Query the pulse repetion interval values in seconds from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PERiod[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PERiod:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PERiod:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PERiod:SDEViation? <arg0>

Query the pulse repetion interval values in seconds from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:RATE?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:RATE[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:RATE:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:RATE:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:RATE:SDEViation? <arg0>

Query the pulse repetion rate (frequency) values in Hz from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only
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SENSe:TRACe:MEASurement:PULSe:SEParation?
Query the pulse seuaration (off time) values in seconds from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:SEParation[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:SEParation:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:SEParation:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:SEParation:SDEViation? <arg0>

Query the pulse seuaration (off time) values in seconds from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:TIME?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:TIME[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:TIME:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:TIME:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:TIME:SDEViation? <arg0>

Query the pulse timestamp values in seconds from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:TRANsition:NEGative:DURation?
Query the fall time values in seconds from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:TRANsition:POSitive:DURation?

Query the rise time values in seconds from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:TRANsition:POSitive:SETTling?
Usage: Query only
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SENSe:TRACe:MEASurement:TRANsition:POSitive:SETTIling[:AVERage]? <arg0>

SENSe:TRACe:MEASurement:TRANsition:POSitive:SETTling:MAXimum? <arg0>

SENSe:TRACe:MEASurement:TRANsition:POSitive:SETTling:MINimum? <arg0>

SENSe:TRACe:MEASurement:TRANsition:POSitive:SETTling:SDEViation?
<arg0>

Query the settling time values in seconds from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

Retrieving Frequency Parameters

The following commands return the calculated pulse parameters.

For details on the individual parameters see chapter 3.1.3, "Frequency Parameters",
on page 18.

The [SENS:]TRAC:MEAS:PULS... commands are maintained for compatibility reasons
only. For new remote control programs, use the corresponding [SENS: ] PULS : FREQ...
commands instead.

[SENSE:JPULSE:FREQUENCY:CRATE?....eeveeeeeeeeeeeseeseeeesesseeesseeeseseeseseeseseeseseeneseeneseneen 179
[SENSe:]PULSe:FREQUENCY:CRATE:AVERAQE?.......c.ceveeeeveriiritiieeieieeeeeeeeeeeeeeeeeesessssnnanns 179
[SENSe:]PULSe:FREQuUeNcY:CRATEIMAXIMUM?.....ccvvururieieeeeeeeeeeeeresrnrneaeeeeeeeesereeesssnnnes 179
[SENSe:]PULSe:FREQuUeNcy:CRATE:MINIMUM?.....ccuuuiiiiiiiiiieeieeie e e reeie s e e eeene e eeena e eeeens 180
[SENSe:]PULSe:FREQuUeNcy:CRATE:SDEVIAtion?.....uiiiiereieeiiiieeieeiieeeeeeesesinseeeeieeaeeens 180
[SENSe:]PULSe:FREQUENCY:DEVIAtioN?....ccuuuieiieeiiieeeeeiiee e eeeeee s e e e e e e e e e e e e e e eeeean 180
[SENSe:]PULSe:FREQuency:DEViation:AVERAQGE?.......uiaeeeeeeeeeieieieiiaaaa e e e eeaeeeeeeeeeennanas 180
[SENSe:]PULSe:FREQuency:DEViation:MAXIMUM?......covieiiiiiieiaaeeeeeeeeeeeenieae e e e e eeeeeeeeennas 180
[SENSe:]PULSe:FREQuency:DEViation:MINIMUM?.......ueeiiieeiieiiiiiiieeeeeeeeeevtieeeeeeeeseeesannns 180
[SENSe:]PULSe:FREQuency:DEViation:SDEVIation?......ccceeeirieieereeeeieeeeeeeeeeececenennnnns 180
[SENSe:]PULSE:FREQUENCY:PERROI?....cttuuieiiiiiiitisiieietiaiies s e eseeiin s s s e sseasaassesssnenasesaeneees 180
[SENSe:]PULSe:FREQuUeNcy:PERRONAVERAGE?.....ccuiiiiiiieeeeeeeeeie e e et e e e e eeeeenaas 181
[SENSe:]PULSe:FREQuency:PERROIMAXIMUM?....ccuuuieeieeieeeeeeeeenneeeeeeeeveseseeeennaeeeeeeennn 181
[SENSe:]PULSe:FREQuency:PERROIMINIMUM? . ....iiiiiiiieieeieeieiieeee e e e 181
[SENSe:]PULSe:FREQuency:PERRORSDEVIAtION?........cccvvvuriiiieeeeeeieeeeerrineeieeeeeeseeeeessanns 181
[SENSe:]PULSE:FREQUENCY:POINL?......cciiieieeeeeeeveterittcreeeeese s e e e e eeeeeeeseseeeeeeeeesessarasananas 181
[SENSe:]PULSe:FREQUENCY:POINEAVERAQGE?. ... iieiieeeiiiiiieeeeeeeeeeteee e e e e eeeesineee e e e e eeeeennan 181
[SENSe:]PULSe:FREQUENCY:POINtMAXIMUM?...uuiiieeieiieieeeeiree e eeeeeieseeseeenseseseeraaesaenenns 181
[SENSe:]PULSe:FREQuency:POINEMINIMUM?. ...t 182
[SENSe:]PULSe:FREQuency:POINt:SDEVIatioN?......c..iiiieeiiieeeeeee et 182
[SENSe:]PULSe:FREQUENCY:PPFREQUENCY . cceiiiieieeeeiiaeaaaaeaeeeeeeeeeeeaeaeeaeeeeeeeeeeeeeeennnnnnas 182
[SENSe:]PULSe:FREQuency:PPFRequency:AVERAQE?........uueeeieeeieeiiiiieeeeeeeeviieeeeeeseeennn 182
[SENSe:]PULSe:FREQuency:PPFRequency:MAXIMUM?........ccuuvururieeeieeeeeeeeeeeeeeeeeesessnnanns 182
[SENSe:]PULSe:FREQuency:PPFRequency:MINIMUM?.....ccoiiiiiiiriieieiiineeceeiieeseeeeene e eeeens 182
[SENSe:]PULSe:FREQuency:PPFRequency:SDEVIation?........cciveeveieiieriiiieeieniii e eeees 182
[SENSe:]PULSE:FREQUENCY:RERROI?. .. ciiiiiieiieeie i ee et e e et e e et e e e e e e e et e e e ean e e e eeean 182
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[SENSe:]PULSe:FREQuUeNCY:RERROMAVERAGE?.....uuuieieeeeeeeeeitiiieeeeeeeeeeevitieaeeeeeeseeesnanns 183
[SENSe:]PULSe:FREQuUeNcy:RERROMMAXIMUM?...uuuuruueeeieieieieeeeeeeeeeeeeeeereeeeeeeeesesssrannnes 183
[SENSe:]PULSe:FREQuency:RERROFMINIMUM?..civuiuiiiiiiiriiiiinseereeiie e s e eeesnae e eseeennnnnnaees 183
[SENSe:]PULSe:FREQuency:RERROMSDEVIAtioN?....iiiiiiiieieeeiiiie e eeeeiiee e e e eeaie e e eeen 183
SENSe:TRACe:MEASurement:PULSe:FRDEVIAtioN?.....ccccuuiieeiiieeiiieeeeeee e e eeae e 183
SENSe:TRACe:MEASurement:PULSe:FRDeviation[:AVERAGE]?.......ceeirimmrmmieiiiinieaaannn 183
SENSe:TRACe:MEASurement:PULSe:FRDeviation:MAXIMUM?.......uceeieereeiiiiereeeneineseeeeens 183
SENSe:TRACe:MEASurement:PULSe:FRDeviation:MINIMUM?........ccurrrrmmmmmereereeeeeeeneeninns 183
SENSe:TRACe:MEASurement:PULSe:FRDeviation:SDEViation?..........coeeveeeveeieeeseesreeeennns 183
SENSe:TRACe:MEASUrement:PULSE:FREQUENCY?.....uuuiaieieieieee ettt 183
SENSe:TRACe:MEASurement:PULSe:FREQUeNCY[:AVERAJE]?.....couviriiiiiiiiiieiiiiicae e 184
SENSe:TRACe:MEASurement:PULSe:FREQuency:MAXIMUM?.......uuuiieieaeaeeeeeeeeiniaaa e 184
SENSe:TRACe:MEASurement:PULSe:FREQuency:MINIMUM?......ccoeuuuaieieeeeeeeceeeeieeeen 184
SENSe:TRACe:MEASurement:PULSe:FREQuency:SDEVIation?......ccoeeeeveeevieeeieeeeeeenvnnnnnn. 184
SENSe:TRACe:MEASUrement:PULSE:PFREUEITOI?....uuuiieeeiieeriiiieeeeeeeeeetteeieeeeeeeerannnns 184
SENSe:TRACe:MEASurement:PULSe:PFReqerror:AVERAQE]?......coeevvueieeiiieeiieeeeeieeeene, 184
SENSe:TRACe:MEASurement:PULSe:PFReqerror:MAXIMUM?.....oeeeeeeiereeeeeeeeiiceeeeeeeeennen. 184
SENSe:TRACe:MEASurement:PULSe:PFReqerror:MINIMUM?.....c.uueeeerieeiiieneeereeiieeeeeeeeens 184
SENSe:TRACe:MEASurement:PULSe:PFReqerror:SDEViation?........ccuueeveeeieieeieeveeeeeennnn. 184
SENSe:TRACe:MEASuUrement:PULSE:PPFREQUENCY?.....u i iiiieiiieiiae e e eeeeeieee e e e eeeei s 184
SENSe:TRACe:MEASurement:PULSe:PPFRequency[:AVERAQGE]?.......cccvvueeeeererinieeeeenrnnnn. 184
SENSe:TRACe:MEASurement:PULSe:PPFRequency:MAXIMUM?...........coeeveeveveverrnrnnnnnnnnns 184
SENSe:TRACe:MEASurement:PULSe:PPFRequency:MINIMUM?......coeeieeriiieeeeeeriiieeeeeeenenn. 184
SENSe:TRACe:MEASurement:PULSe:PPFRequency:SDEViation?......cc..uueeieereeeeeeninnnnnnnn. 184
SENSe:TRACe:MEASurement:PULSE:RMSFIeqerror?.......cuuueeeeeuueeieeeeeeinaeseeeeennnaneeeeenenns 184
SENSe:TRACe:MEASurement:PULSe:RMSFregerror[:AVERagE]?......ccvuivereiiiieieieeiieeeennes 185
SENSe:TRACe:MEASurement:PULSe:RMSFreqerror:MAXIMUM?.....cccoveeeeereeeeeeeeiniaaaenns 185
SENSe:TRACe:MEASurement:PULSe:RMSFreqerror:MINIMUmM?........ceeeeieeeeereeeeenrennneennns 185
SENSe:TRACe:MEASurement:PULSe:RMSFreqerror:SDEVIation?...........ccuvvveeieeereeeevnnnnnn 185

[SENSe:]PULSe:FREQuency:CRATe? <QueryRange>
Returns the chirp rate (per ps) 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 control: See "Chirp Rate" on page 19

[SENSe:]PULSe:FREQuency:CRATe:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:MAXimum? <QueryRange>
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[SENSe:]PULSe:FREQuency:CRATe:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:SDEViation? <QueryRange>

Returns the statistical value for the chirp rate (per 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.

Usage: Query only

[SENSe:]PULSe:FREQuency:DEViation? <QueryRange>
Returns the frequency at the measurement point for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Frequency Deviation" on page 18

[SENSe:]PULSe:FREQuency:DEViation:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:DEViation:SDEViation? <QueryRange>

Returns the statistical value for the chirp rate (per 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.

Usage: Query only

[SENSe:]PULSe:FREQuency:PERRor? <QueryRange>

Returns the peak frequency error for the specified pulse(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual control: See "Frequency Error (Peak)" on page 18

[SENSe:]PULSe:FREQuency:PERRor:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:PERRor:SDEViation? <QueryRange>

Returns the statistical value for the peak frequency error over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:FREQuency:POINt? <QueryRange>
Returns the frequency at the measurement point for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Frequency" on page 18

[SENSe:]PULSe:FREQuency:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:MAXimum? <QueryRange>
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[SENSe:]PULSe:FREQuency:POINt:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:SDEViation? <QueryRange>

Returns the statistical value for the phase deviation over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:FREQuency:PPFRequency? <QueryRange>
Returns the Pulse-Pulse Frequency Difference for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL

All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Pulse-Pulse Frequency Difference" on page 18

[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 specified
pulses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:FREQuency:RERRor? <QueryRange>
Returns the Frequency Error (RMS) for the specified pulse(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual control: See "Frequency Error (RMS)" on page 18

[SENSe:]PULSe:FREQuency:RERRor:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:RERRor:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:RERRor:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:RERRor:SDEViation? <QueryRange>

Returns the statistical value for the Frequency Error (RMS) over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:FRDeviation?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:FRDeviation[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:FRDeviation:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:FRDeviation:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:FRDeviation:SDEViation? <arg0>

Query the frequency deviation (over "measurement range") values in Hz from the current

capture.

Parameters:

<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:FREQuency?
Usage: Query only
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SENSe:TRACe:MEASurement:PULSe:FREQuency[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:FREQuency:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:FREQuency:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:FREQuency:SDEViation? <arg0>

Query the pulse frequency (at "measurement point") values in Hz from the current cap-

ture.

Parameters:

<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PFRegerror?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PFReqerror[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PFRegerror:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PFRegerror:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PFReqerror:SDEViation? <arg0>

Query the peak frequency error (over "'measurement range") values in Hz from the current

capture.

Parameters:

<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PPFRequency?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PPFRequency[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPFRequency:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPFRequency:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPFRequency:SDEViation? <arg0>

Query the pulse-pulse frequency (at "measurement point") difference values in Hz from
the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:RMSFreqgerror?
Usage: Query only
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SENSe:TRACe:MEASurement:PULSe:RMSFreqgerror[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:RMSFreqerror:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:RMSFregerror:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:RMSFreqgerror:SDEViation? <arg0>

Query the RMS frequency error (over "measurement range") values in Hz from the current
capture.

Parameters:
<arg0> SELected | CURRent | ALL
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 19.

The [SENS:]TRAC:MEAS:PULS: PHAS... commands are maintained for compatibility
reasons only. For new remote control programs, use the corresponding
[SENS:]PULS:PHAS... commands instead.

[SENSe:IPULSE:PHASE:DEVIAtION?. ... ittt ee e 186
[SENSe:]PULSe:PHASe:DEViation:AVERAGE?......iiiieiiii ettt 186
[SENSe:]PULSe:PHASE:DEViation:MAXIMUM?...uuuuieieeeeeieeertiiieieeeeeeseeeeestanieeeeeeseeeesssnnns 186
[SENSe:]PULSe:PHASEe:DEViation:MINIMUM?......cuvuueiiereeeiieeeriiieeieeeeeeeeeessasneseeeeeeseeessnnes 186
[SENSe:]PULSe:PHASE:DEViation:SDEVIAtion?.........ieieeiieiieieeeeeeiiieeieeeeeernieeeeeeeesranaeeaeens 186
[SENSE:IPULSE:PHASEPERROI?. ... iiiiiiittteeeeeeiettieeeeeeeetteeeeeseeesaaaeaeseesanaeseesessnnasaaeeees 187
[SENSe:]PULSe:PHASE:PERRONAVERAGE?. .. cu ittt ettt et e et e e e e e 187
[SENSe:]PULSe:PHASE:PERRONIMAXIMUM?.....iiiiiieeieeee ettt e e e e e e e e e e eas 187
[SENSe:]PULSe:PHASE:PERROIMINIMUM?....iiieiee et e e e e 187
[SENSe:]PULSe:PHASE:PERRONSDEVIAtON?....ciceeeeieeeeeiiiiceieeeeeeeeeeeevtitieeeeeeeeeeeeeeeessanas 187
[SENSE:JPULSE:PHASE:POINL?. .. ciiieieeieieeeeeeeeeeeeeeetetettbrsseaese s e e e eeeeeeesesereeeeesesassasannnnnns 187
[SENSe:]PULSE:PHASE:POINEAVERAGE?. .. ccvvueeieiteeeieetieeeetiieeeetaeieeeesnaeeestaeeesetaeaeeens 188
[SENSe:]PULSE:PHASE:POINEMAXIMUM?. it ieiteieeeeeieie s e e et e e e e e e e s eers e s e e eeran e e e eeennn 188
[SENSe:]IPULSe:PHASE:POINGMINIMUM? ...ttt ee e 188
[SENSe:]PULSe:PHASE:POINESDEVIAtioN?.....cuieieeieei ettt 188
[SENSE:IPULSEIPHASEIPPPHASE?. ..ttt e e e e e e e e 188
[SENSe:]PULSe:PHASE:PPPHAaSE:AVERAQGE?....ccvuuueeieeeeeeieeiiiiieeeeeeeeeeeeevtataeeeeeeeeseeessnnas 188
[SENSe:]PULSe:PHASE:PPPHAaSE:MAXIMUM?....uutiurureniieieieieeeeeeeeeserereereeeesesssssrssnnnnnnnnns 188
[SENSe:]PULSe:PHASE:PPPHAaSE:MINIMUM?.......ccevrieieeiiiieeeeeeeerieeeeeeeenieeeeeseernneeeseeenns 189
[SENSe:]IPULSe:PHASe:PPPHase:SDEVIation?.....ccviiviiiiiiieiieieeie e e e e e 189
[SENSe:IPULSE:PHASE:RERROI?. ...ttt e e e eas 189
[SENSe:]PULSe:PHASE:RERROIAVERAQGE?. ... ettt ettt 189
[SENSe:]PULSe:PHASE:RERROMIMAXIMUM?...uuitiiiitiiiieieieseeeeeeeeeseeeeeeeeeeeeesssrsrnnnnnnnnnnnnns 189
[SENSe:]PULSe:PHASE:RERROINMINIMUM?....ccccieieeeeereiiiiiriiiieieseeeeeeeeeeeeseeeeeeesessssssnnnnes 189
[SENSe:]PULSe:PHASE:RERROMNSDEVIAtION?....ccvvuieeiiiriiieeeeeieieeeeetiieeeeeevneeeeeernneeeeeeees 189
SENSe:TRACE:MEASUreMeNnt:PULSEIPHASE?......uvieiicciieieieeee e e e e ee et 189
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SENSe:TRACe:MEASurement:PULSe:PHASE[:AVERAGE]?....uuuuuiieieieieeeeeieeeeeeeeriiceee e 190
SENSe:TRACe:MEASurement:PULSe:PHASE:MAXIMUM?......ccvuvrrriiiieieeeeeeeeeeeeenrannneenenns 190
SENSe:TRACe:MEASurement:PULSe:PHASE:MINIMUM?.......ccvueieeiiiiieieeeiriieeeeeereeeeeeenanns 190
SENSe:TRACe:MEASurement:PULSe:PHASe:SDEViation?.........cccceeiiiiiiiiiieeiieeieeeieeeennas 190
SENSe:TRACe:MEASurement:PULSe:PHDeVIatioN?.........c.cueiiuieeiieeeieeeeeieeeee e 190
SENSe:TRACe:MEASurement:PULSe:PHDeviation[:AVERAGE]?.....ccervruiieeeiieiaaaeeeeeennnnn 190
SENSe:TRACe:MEASurement:PULSe:PHDeviation:MAXIMUM?.......ccouuiieeiieeeieeeeeeeeennes 190
SENSe:TRACe:MEASurement:PULSe:PHDeviation:MINIMUM?.........cceeeevrermrmrnnnninieeeenenenns 190
SENSe:TRACe:MEASurement:PULSe:PHDeviation:SDEViation?.........ccoeeevvvieeeeeivnineeeeennnn. 190
SENSe:TRACe:MEASUrement:PULSE:PPHEQEITOI?.......eieeieieeieeieeeeeeeeeeeeeteeeeeere e eeenanns 190
SENSe:TRACe:MEASurement:PULSe:PPHeqerror;AVERAGE]?......ceuuivereriereeieeeeeeeeeeenann 190
SENSe: TRACe:MEASurement:PULSe:PPHeqerror:MAXIimUM?......ccvvveeerieeneieeneieeeeieeeenans 190
SENSe:TRACe:MEASurement:PULSe:PPHeqgerror:MINIMumM?........cccevveeiiereeeiiaeeeeeeennnnnn 190
SENSe:TRACe:MEASurement:PULSe:PPHeqerror:SDEVIation?........c.ceeeeveeeeeeeevevnnnnceeennnn. 190
SENSe:TRACEe:MEASUrement:PULSE:PPPHASE?...........cevvvrieeieeeeeeieeetiieeeeeeeeeeeesbiaee s 190
SENSe:TRACe:MEASurement:PULSe:PPPHase[:AVERAQE]?......ccoeevriieerereeeereeeeeneeeeenan. 190
SENSe:TRACe:MEASurement:PULSe:PPPHase:MAXIMUM?.........coevvuieeieeneeeeeiieeeeieeennen. 190
SENSe:TRACe:MEASurement:PULSe:PPPHase:MINIiMUM?.......cccuieiiniiiiiiiieeiieeeeeeieeeanas 191
SENSe:TRACe:MEASurement:PULSe:PPPHase:SDEViation?.........ccceeevuieiiiiiiiiiieeiieeeeenn.s 191
SENSe: TRACe:MEASUrement:PULSE:RMSPREITOI?.........ceeeeeeeeeeee et eae e 191
SENSe:TRACe:MEASurement:PULSe:RMSPherror[:AVERAJE]?.......ccvvueeeeeeereriiieeeeeeennnnnn. 191
SENSe:TRACe:MEASurement:PULSe:RMSPherror:MAXIMUM?.........ccvvveieeeeierrnieeeeeeennnnnes 191
SENSe:TRACe:MEASurement:PULSe:RMSPherror:MINIMUM?......ceeeeeeeerneieeeeeeriieeeeeeeeernnn. 191
SENSe:TRACe:MEASurement:PULSe:RMSPherror:SDEVIation?.........ccveevevveeeeeevneeeeeennnn. 191

[SENSe:]PULSe:PHASe:DEViation? <QueryRange>
Returns the phase deviation for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual control: See "Phase Deviation" on page 20

[SENSe:]PULSe:PHASe:DEViation:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:SDEViation? <QueryRange>

Returns the statistical value for the phase deviation over the specified pulses.
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Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:PHASe:PERRor? <QueryRange>
Returns the peak phase error for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Phase Error (Peak)" on page 19

[SENSe:]PULSe:PHASe:PERRor:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:PERRor:SDEViation? <QueryRange>

Returns the statistical value for the peak phase error over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:PHASe:POINt? <QueryRange>

Returns the phase at the measurement point for the specified pulse(s).

|
User Manual 1173.9392.02 — 05 187



R&S®FSW-K6 Remote Commands for Pulse Measurements
|

Retrieving Results

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 control: See "Phase" on page 19

[SENSe:]PULSe:PHASe:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:POINt:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:POINt:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:POINt:SDEViation? <QueryRange>

Returns the statistical value for the phase at the measurement point over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:PHASe:PPPHase? <QueryRange>
Returns the Pulse-Pulse Phase Difference for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Pulse-Pulse Phase Difference" on page 19

[SENSe:]PULSe:PHASe:PPPHase:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:MAXimum? <QueryRange>
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[SENSe:]PULSe:PHASe:PPPHase:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:SDEViation? <QueryRange>

Returns the statistical value for the Pulse-Pulse Phase Difference over the specified pul-
ses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:PHASe:RERRor? <QueryRange>
Returns the phase error (RMS) for the specified pulse(s).

Query parameters:

<QueryRange> SELected | CURRent | ALL
SELected
Currently selected pulse
CURRent
Detected pulses in the current capture buffer
ALL
All detected pulses in the entire measurement.
Usage: Query only
Manual control: See "Phase Error (RMS)" on page 19

[SENSe:]PULSe:PHASe:RERRor:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:RERRor:SDEViation? <QueryRange>

Returns the statistical value for the phase error (RMS) over the specified pulses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PHASe?
Usage: Query only
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SENSe:TRACe:MEASurement:PULSe:PHASe[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PHASe:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PHASe:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PHASe:SDEViation? <arg0>

Query the pulse phase (at "measurement point") values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PHDeviation?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PHDeviation[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PHDeviation:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PHDeviation:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PHDeviation:SDEViation? <arg0>

Query the phase deviation (over "measurement range") values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PPHeqerror?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PPHeqerror[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPHeqgerror:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPHegerror:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPHeqerror:SDEViation? <arg0>

Query the phase peak error (over "measurement range") values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PPPHase?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:PPPHase[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPPHase:MAXimum? <arg0>
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SENSe:TRACe:MEASurement:PULSe:PPPHase:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:PPPHase:SDEViation? <arg0>

Query the pulse-pulse phase (at "measurement point") difference values from the current

capture.

Parameters:

<arg0> SELected | CURRent | ALL
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:RMSPherror?
Usage: Query only

SENSe:TRACe:MEASurement:PULSe:RMSPherror[:AVERage]? <arg0>
SENSe:TRACe:MEASurement:PULSe:RMSPherror:MAXimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:RMSPherror:MINimum? <arg0>
SENSe:TRACe:MEASurement:PULSe:RMSPherror:SDEViation? <arg0>

Query the RMS phase error (over "measurement range") values from the current capture.

Parameters:
<arg0> SELected | CURRent | ALL
Usage: Query only

8.13.7 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:

e chapter 8.11.4, "Configuring the Statistics and Parameter Tables", on page 118

Remote commands exclusive to exporting table results

FORMat:DEXPOIrt:DSEPAIAtOr. ... .ciiiieeieiieieieae e e e e e ettt e e e e e e e e et eeee e e e e e e e e eeeaeeennaans 191
MMEMOIY:STORESNZITABLE. e tttiieeeeeeeeeeetieeaa e e e e e e et e eeeteaa e e e e e e e eeeeeentaaaaeeeeeeeeaeeennanns 192

FORMat:DEXPort:DSEParator <Separator>

This command selects the decimal separator for data exported in ASCII format.

Parameters:
<Separator> COMMa
Uses a comma as decimal separator, e.g. 4,05.
POINt
Uses a point as decimal separator, e.g. 4.05.
*RST: *RST has no effect on the decimal separator. Default
is POINt.
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Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.

Manual control: See "Decimal Separator" on page 64

MMEMory:STORe<n>:TABLe <Columns>, <FileName>

This command exports result table data from the specified window to an ASCii file
(.DAT).

For details on the file format see chapter A, "Reference: ASCII File Export Format",
on page 196.

Parameters:
<Columns> Columns to be stored in file
SELected
Export only the selected (visible) table columns
ALL
Export all table columns (all possible measured parameters)
*RST: SEL
<FileName> String containing the path and name of the target file.
Example: MMEM:STOR1:TABL SEL, 'TEST.DAT'
Stores the selected columns from the result table in window 1 in
the file TEST . DAT.
Usage: SCPI confirmed
Manual control: See "Columns to Export" on page 64

See "Export Table to ASCII File" on page 64

Working with Markers

o Individual Marker SEttiNgS.......uuiuiuiciiiie e ————— 192
o General Marker Settings......cccvuuiiiiiiii e e 195

Individual Marker Settings

CALCuUlate<n>:MARKEIr<M>:AOFF . .....cuuiieeiiitiee ettt e et e e e et e e e e eraa e e e e errananes 193
CALCulate<n>MARKEr<mM>[:STATE]....ciuuuuieieeeeeietieeeeeeetieieseeerenae s eeeereanaeeeeeeeennaaeeeeerennn 193
CALCUIAte<N>MARKEISIMS X .o eeeeeeeee et et e et et e et ee e e e e e e e e e e eea e e e e eeaneennnnns 193
CALCulate<n>:DELTaMarker:AOFF . .....cccuu ittt e e e e e e e e e e e e e e eeanas 193
CALCulate<n>:DELTamarker<m>:MREF ...........cceeeiiieeiiieiiiiiiiieieeeeeeeersiiiaaeeeeeseeesrsrnens 194
CALCulate<n>:DELTamarker<m>[:STATE] . .. ceieeirerieeieeiietiiieeeeerrtaeeeereeraaeeeesestaaeeeseerannns 194
CALCUIate<n>:DELTaAMArKErSIM>:X.....ceiiiuiieeeeerieeeeeetieieesertieeerestaeeeestaeeesernieesesnaaeesrenanss 194
CALCulate<n>:DELTamarker<m>:Y 2. . ..o et et e et e e et ee e et e e e en e e eeneaeeaans 195

e
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CALCulate<n>:MARKer<m>:AOFF

This command turns all markers off.

Example: CALC:MARK:AQOFF
Switches off all markers.
Usage: Event
Manual control: See "All Markers Off" on page 68

CALCulate<n>:MARKer<m>[:STATe] <State>

This command turns markers on and off. If the corresponding marker number is currently
active as a deltamarker, it is turned into a normal marker.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:MARK3 ON
Switches on marker 3.
Manual control: See "Marker State" on page 67

See "Marker Type" on page 68
See "Marker 1/ Marker 2 / Marker 3 / Marker 4" on page 68

CALCulate<n>:MARKer<m>:X <Position>
This command moves a marker to a particular coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal marker.

Parameters:
<Position> Numeric value that defines the marker position on the x-axis.
The unit is either Hz (frequency domain) or s (time domain) or dB
(statistics).
Range: The range depends on the current x-axis range.
Example: CALC:MARK2:X 1.7MHz
Positions marker 2 to frequency 1.7 MHz.
Manual control: See "Marker Position (Stimulus)" on page 68

See "Marker 1/ Marker 2 / Marker 3 / Marker 4" on page 68

CALCulate<n>:DELTamarker:AOFF
This command turns all delta markers off.

Example: CALC:DELT:AQFF
Turns all delta markers off.

Usage: Event

e
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CALCulate<n>:DELTamarker<m>:MREF <Reference>
This command selects a reference marker for a delta marker other than marker 1.

The reference may be another marker or the fixed reference.

Parameters:
<Reference> 1to 16
Selects markers 1 to 16 as the reference.
FIXed
Selects the fixed reference as the reference.
Example: CALC:DELT3:MREF 2
Specifies that the values of delta marker 3 are relative to marker
2.
Manual control: See "Reference Marker" on page 68

CALCulate<n>:DELTamarker<m>[:STATe] <State>
This command turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:DELT2 ON
Turns on delta marker 2.
Manual control: See "Marker State" on page 67

See "Marker Type" on page 68
See "Marker 1/ Marker 2 / Marker 3 / Marker 4" on page 68

CALCulate<n>:DELTamarker<m>:X <Position>
This command moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference marker
to the peak power.

Parameters:
<Position> Numeric value that defines the marker position on the x-axis.
Range: The value range and unit depend on the measure-
ment and scale of the x-axis.
Example: CALC:DELT:X?
Outputs the (absolute) x-value of delta marker 1.
Manual control: See "Marker Position (Stimulus)" on page 68

See "Marker 1/ Marker 2 / Marker 3 / Marker 4" on page 68

e
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Working with Markers

CALCulate<n>:DELTamarker<m>:Y?

This command moves a marker to a particular coordinate on the x-axis. If necessary, the
command activates the marker.

Return values:
<Value>

Usage: Query only
8.14.2 General Marker Settings
D ST Y Y Y =P 195

DISPlay:MTABIe <DisplayMode>

This command turns the marker table on and off.

Parameters:
<DisplayMode> ON
Turns the marker table on.
OFF
Turns the marker table off.
*RST: AUTO
Example: DISP:MTAB ON

Activates the marker table.
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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 section
containing the trace data.

Generally, the format of this ASCII file can be processed by spreadsheet calculation pro-
grams, 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 separator to
be used (decimal point or comma, see "Decimal Separator" on page 64).

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 semicolon.

Table 1-1: ASCII file format for table export

File contents Description

Header data

Type;R&S FSW; Instrument model

Version;5.00; Firmware version

Date;01.0ct 2006; Date of data set storage

Mode;PULSE; Application

Center Freq;55000;Hz Center frequency

Freq Offset;0;Hz Frequency offset

Meas BW;10000000,Hz Measurement Bandwidth

Filter Type;GAUS; Measurement filter type can be Gaussian (GAUS) or flat (FLAT)

Ref Level;-30;dBm Reference level

Level Offset;0;dB Level offset

Rf Att;20;dB Input attenuation

El Att;2.0;dB Electrical attenuation

SWT;0.005;s Sweep time (measurement time)

Sweep Count;20; Number of sweeps set

Preamplifier;OFF Preamplifier status

Top Pos.;CENT; Top (100%) level position can be Edge (EDGE) or Center (CENT)

Top Alg.;MEDI Top level measurement algorithm can be Median (MEDI) or
Mean (MEAN)

Ripple Portion;50;% Portion of pulse top where ripple is measured

High Level;90;%V High (distal) threshold level
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File contents

Description

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;...

Ceegenegeangea
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B Effects of Large Gauss Filters

As an alternative to the nearly rectangular "flat" measurement filters, the R&S FSW also
provides Gaussian filters. Gaussian filters have an optimized settling behavior, which
avoids overshoot distortions in time domain data.

However, for Gaussian filters whose -3dB bandwidth is large compared to the maximum
I/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.

Gaussian filters with small -3dB bandwidths (without active bandwidth extension
option R&S FSW-B160)

For filter bandwidths of up to 10 MHz a sufficiently high attenuation occurs before the
edge of the 1/Q bandwidth range is reached (max. 80 MHz without the active bandwidth
extension option R&S FSW-B160). These filters are truly Gaussian shaped.

Without the bandwidth extension option R&S FSW-B160 being active, filters with -3dB
bandwidths larger than 10 MHz can follow the ideal filter shape only in the range from
approximately -25 MHz to +25 MHz.

HO! A The equalized IF filter amplitude
response. Limits the available
maximum bandwidth.
0dB /

I ] -3dB

e — T\ Ideal Gaussian
_F / \ "\ filter shape for a
, \ \ - large -3 dB BW

/ , . \ : ’
/ \ | The actual filter shape
// ' \ | foralarge -3 dB BW.
/ < Actual filter shape for a \\ \ Ideal (IBausst:an shape
small -3 dB BW. Follows the \ only at the top.

N R
ol MM P A VM S g
e ‘CV’\“‘ o ideal Gaussian shape in the J NW‘\V Mol

| whole range of interest |

‘ About

4\“fv“"‘ﬁf“‘\\@ -100 dB === |dcal gaussian filter shape
for a small -3 dB BW
| | | | | | | | | \ p Frequency
\ \ \ \ \ | \ \ \ \ [MHZz]
-50 -40 -30 -20 -10 0 +10 +20 +30 +40 +50
Table 2-1: Gauss filters with small - 3dB bandwidths (without active R&S FSW-B160)
-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 29dB >100 dB
10 MHz +/-25 MHz 75 dB > 100 dB
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Gauss filters with larger -3dB bandwidths (with active R&S FSW-B160)

With the bandwidth extension option R&S FSW-B160 being active, all Gauss filters can
follow the ideal filter shape in the range from approximately -80 MHz to +80 MHz. Thus,
the deviation from the Gauss filter only has an effect for filter bandwidths > 40 MHz.

[HfH &

Mearly rectangular lowpass filter

ldeal gaussian
filter shape for a
large -3 dB BW

The final filter shapes for the 2 11

I| examples L
|| [
| ||| "
Ahout
I!:’:"‘}j[.‘ f%‘i[-;, || 80 (B —t— || HI'NQ‘\ L"Ll""'
! | | | | | | | | | g 1
1 | I | | | I | Fraquancy
-1r_'|r_'| -B0 -G0 40 -20 i +20 +40  +E0 +B0 +11}D MHz1

Table 2-2: Gauss filters with larger bandwidths (with R&S FSW-B160)

-3dB BW Max. freq. with | Attenuation at max. freq. Attenuation atI/Q range edge (+100
Gaussian shape MHz)

160 MHz +/-80 MHz 3dB > 83 dB

100 MHz +/-80 MHz 8 dB > 88 dB

80 MHz +/-80 MHz 12dB >92 dB

50 MHz +/-80 MHz 31dB > 100 dB

40 MHz +/-80 MHz 48 dB > 100 dB

28 MHz +/-80 MHz 98 dB > 100 dB
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List of Remote Commands (Pulse)
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CALCUIate<n>:DELTaMArKEIr:AOFF .......ooo ittt e e e e e e et e e e e e e e e s e s aaeeeeaaeeesesnnsnsnnnaeaes 193
CALCulate<n>:DELTamarker<m>:MREF ..............ooiiiiiiiiiiiiee ettt e e et e e e e e e eaaneeee s 194

CALCulate<n>:DELTamarker<m>:X... 194
CALCulate<n>:DELTamarker<m>:Y ... ..o ittt et e e ettt e e e s ket e e e e nteeeeanneeeeeanseeeeaannneaeanes 195
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CALCuUlate<n>:MARKEIr<ME[:STATE]....cuttiiuiiiiiie ittt ettt et nee et e aaneas 193

CALCulate<n>:TABLe:FREQuency:ALL[:STATe].. 119
CALCulate<n>:TABLE:FREQUENCY:CRATE. ...ttt 119
CALCulate<n>:TABLe:FREQUENCY:DEVIAtION.........ccoiiiiiiieiiiice e e 120
CALCulate<n>:TABLE:FREQUENCY:PERRON..........ccciiiiiiiiiiieieciesie ettt 120
CALCulate<n>:TABLE:FREQUENCY:POINL.........ccceiiiiiiiieiiieeire ettt 120
CALCulate<n>:TABLe:FREQUENCY:PPFREQUENCY........cccriiiiitiiiiiiiiiieieeie ettt 121
CALCulate<n>:TABLe:FREQuency:RERRor..

CALCuUlate<n>:TABLEIPHASE: ALLISTATE] ...ttt ettt ettt et et eebe e sae e e seeesaeeereeanneas
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CALCulate<n>:TABLe:PHASe:RERRor..........
CALCulate<n>:TABLE:POWEIrADROOP:IDB........cccuiiiiiiiitaiit ettt sttt
CALCulate<n>:TABLe:POWer:ADROOP[:PERCENL]........cccuuriiiiieeiiie et e e et e et e et e e senea e 123
CALCulate<n>:TABLE:POWEIALLSTATE]...ccciieeeeiee et eetee ettt e st e et e et e e e saae e e s etaeaeenaeaeenes 123
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CALCUIate<n>:TABLE:IPOWEIIMAX ...ttt e e e ab e e e e aabe e e e aanee e e anbeeeeaanneeaaes
CALCulate<n>:TABLE:IPOWEIMIN. .........ooi ettt et e et e e e st e e e sateee e sbbeaeenneeeaaes
CALCUIate<n>:TABLE:IPOWEION.......ooi ittt e ettt e et e e et e e e e bt e e e e ente e e e anbeeaeaanseeaeansneeeanes
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CALCulate<n>:TABLE:IPOWERIPPIEIDB..........cooiiiiiiiiiieeiie ettt 127
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CALCulate<n>:TABLE: TIMING:ALL:STATE]. ... ittt s ib e e e ranee e 128
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CALCulate<n>:TABLE:TIMINGIDRATIO. ...ttt ettt ettt ettt e et e et e e sbee e e e e enbeesbeeanseeenbeeaseeanneas 128
CALCulate<n>:TABLE:TIMINGIFALL. ..ottt ettt e et eeeee e s e enaeeeneeenneas 129
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[SENSe:]PULSe:FREQuenCcY:PERROIAVERAQJE?........ooiiiiiiii et 181
[SENSe:]PULSe:FREQuUeNcY:PERROIMAXIMUM?........oiiiiiiiiieiecie sttt 181
[SENSe:]PULSe:FREQuencY:PERROFMINIMUM?.......iiiiiiiiiiiiiie ettt 181
[SENSe:]PULSe:FREQuency:PERRORSDEVIAtION?.........ooiiiiiiiii et 181
[SENSe:]PULSE:FREQUENCY:IPERROI? ... ..ottt ettt ee e e eneeeeenee e 180
[SENSe:]PULSe:FREQUENCY:POINEAVERAGE?......ccuiiiiiiiieiiie ittt 181
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[SENSe:]PULSE:FREQUENCY:IPOINL? ... ..ottt ettt e e e saeeesnneas 181
[SENSe:]PULSe:FREQuency:PPFRequency:AVERAQGE?.........cccoiiiiiiieiiciieeeeece e 182
[SENSe:]PULSe:FREQuency:PPFRequency:MAXIMUM?.........ooiiiiiiieiieeiie et 182
[SENSe:]PULSe:FREQuency:PPFRequency:MINimum?.....
[SENSe:]PULSe:FREQuency:PPFRequency:SDEVIation?...........cccociiiiiiiiiiiiiie e 182
[SENSe:]PULSe:FREQUENCY:PPFREGUENCY?........oiiiiiiiie ettt 182
[SENSe:]PULSe:FREQuency:RERROMAVERAGE?......cccuuiiiiiiiii it 183
[SENSe:]PULSe:FREQuency:RERRONIMAXIMUM?.......oiiiiiiiiiiiie ettt 183
[SENSe:]PULSe:FREQuency:RERROFMINIMUM?.......oiiiiiiiiiiii ittt 183
[SENSe:]PULSe:FREQuency:RERROIMSDEVIAONT........coiiiiiiiiiiieiie ettt 183
[SENSe:]PULSE:FREQUENCY:RERROI?.......coiiiieiii ettt ettt re e enneeneenneenee e 182
[SENSEIPULSEIID? ...ttt ettt ettt et e e s e s et et em e e naeemeeese e st eneesneeneeemeenneenneeneenneenneans 145
[SENSE:JPULSEINUMBEI?........tiiieeieieeeittiee e sttt e e st eeeeteeaesstaeaeasteeaeassseaeasssaeessssseeesssseeessseeeansseeeensseeesasnneennns 145
[SENSe:]PULSe:PHASE:DEVIation:AVERAQJE?........coiiiieiiieiiee ettt 186
[SENSe:]PULSe:PHASEe:DEVIation:MAXIMUM?.......uiiiiieiiee ettt e et e e etre e e eare e e e e nraeeeenaaeaeenes 186
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[SENSe:]PULSe:PHASE:PERROIAVEREGE?. ...ttt 187
[SENSe:]PULSe:PHASE:PERROIMAXIMUM?......iiiiiiiiieitie ettt e 187
[SENSe:]PULSe:PHASe:PERRor:MINimum?......

[SENSe:]PULSe:PHASE:PERROISDEVIAtON?... ..ottt e e e e e aaae e 187
[SENSE:JPULSEIPHASEIPERROI?.......eiiiiieeeee ettt e et e et e e e e et e e e e aaae e e esaaeeesaseeeeannneeenes 187
[SENSe:]PULSE:PHASE:POINEAVERAQGE? ... ..ottt ettt sttt et et e e sneeesnaeas 188
[SENSe:IPULSE:PHASE:POINEMAXIMUM? ..ottt ettt eeaae e e e e e e eaae e e eaaeaeeraeeeenns 188
[SENSe:]PULSE:PHASE:POINEMINIMUM?. .....eiiiiiiiie ittt ettt ettt e et e s be e snaeeseeeeneeas 188
[SENSe:]PULSE:PHASE:POINE:SDEVIAtONT?. ......eiiiiii ittt ettt ettt et st e e eneeas 188
[SENSE:JPULSEIPHASEIPOINI?. ...ttt ettt ettt e e e st e et e e eaeeesaeeeseeenaeeereeanneas 187
[SENSe:]PULSE:PHASE:PPPHASEAVERAGE?........ciiuiiiiiiiiieeieeiee ittt 188
[SENSe:]PULSe:PHASe:PPPHase:MAXimum?..
[SENSe:]PULSe:PHASE:PPPHaSE:MINIMUM?.......oiiiiiiiiiiiiie ittt 189
[SENSe:]PULSe:PHASE:PPPHase:SDEVIGtIONT.......c.ciiiiiiiiiiiie ettt 189
[SENSE:JPULSEIPHASEIPPPHAESE?. ...ttt 188
[SENSe:]PULSe:PHASE:RERRONIAVERGQJE?.......ciiiiiiiitiiie ettt 189
[SENSe:]PULSe:PHASE:RERROMMAXIMUM?.. ..ottt ettt s it e et e e et eeanaeeessnnaeaeenneaeenes 189
[SENSe:]PULSe:PHASE:RERROMIMINIMUM?.....cciiiiiieiiiie ettt et e e e st e e e enrae e e e ennaeaeenes 189
[SENSe:]PULSe:PHASE:RERROMNSDEVIAtION?.......eiiiiiiie ettt e et e e eraea e 189
[SENSE:JPULSE:IPHASE:IRERROI?.......c.itiiiiie ettt ettt ettt e e et e e et e e e s enb e e e saaeeesaneeeearseaeenes 189
[SENSe:]PULSe:POWer:ADROOP:DB:AVERAQJE?. ... ...ciiiiiiieeieie ettt ettt 149
[SENSe:]PULSe:POWer:ADROOP:DB:IMAXIMUM?......cuiiiiiiiiieiit ettt ettt et e e eneeeeeeanneas 149
[SENSe:]PULSe:POWer:ADROOP:DB:IMINIMUM?.......uiiiiiiiiieiie ettt ee e e e e 149
[SENSe:]PULSe:POWer:ADROOP:DB:SDEVIGtION?.........ciiiiiiieieieie ettt 149
[SENSe:JPULSE:POWErADROOP:DB?.... ettt ettt ettt sttt ettt e ne e naee e 149
[SENSe:]PULSe:POWer:ADROOP[:PERCEN:AVERAGE?......cccuiiieiiiiieieeie et 150
[SENSe:]PULSe:POWer:ADRoOpP[:PERCeNt]:MAXIMUM?.......ooiiiiiiiiiiiiie et 150
[SENSe:]PULSe:POWer:ADRoop[:PERCeNt]:MINIMUM?......c.oiiiiiiiiiiiii et 150
[SENSe:]PULSe:POWer:ADRoOP[:PERCENt]:SDEVItiON?.......cccicuiieeeciiire e esee e see e sae e neee e 150
[SENSe:]PULSe:POWer:ADRoop[:PERCent]?..........ccceeenne.

[SENSe:]PULSe:POWer AMPLIUAEIAVERAGE?......cc.uiiiiieiieiiee ettt 150
[SENSe:]PULSe:POWer:AMPLItUAE:MAXIMUM?......ooiiiiie ettt ettt e et e e eaae e e eaae e e eaaeaeeenaeaeenes 150
[SENSe:]PULSe:POWer:AMPLItUdE:MINIMUM?.......c.viiiiiii ettt e et e e e enaee e 151
[SENSe:]PULSe:POWer:AMPLitude:SDEViation?..

[SENSE:JPULSEIPOWENAMPLIEUAE?.......eiieiieieie ettt ettt ettt e et e e sateesee e e enbeesneeeanneas 150
[SENSe:JPULSE:POWENAVG:AVERAGE?.... ..ottt ettt ettt ettt ate et e et e e saeeanteeeneeeseasnneas 151
[SENSe:]JPULSE:POWErAVGIMAXIMUM?....c.tiiiiiiiiie ittt sttt ettt ettt b e nne e e nne e e 151
[SENSe:]JPULSE:POWErAVGIMINIMUM?...cooiiiiieiiiie ettt sae e e 151
[SENSe:]PULSE:POWErAVG:SDEVIAtONT. ... ..ottt ee e 151
[SENSE:JPULSEIPOWEIAVG?......c.eeeieeeeeet ettt ettt ettt ettt e e et e e e sae e bt enseeneesaeenaeeneeaneenneaneenneene 151
[SENSe:]PULSe:POWErBASE:AVERAGE?. ... eiiiiiiitii ettt ettt 152
[SENSe:]PULSEe:POWErBASE:IMAXIMUM?......oiiiiiiiiiiit ettt ettt sttt be e 152

[SENSe:]PULSE:POWErBASE:MINIMUM?.....cciiiiie ettt et s et e s e e e e et eessanaeeesnnaeaeesnneeenes 152
[SENSe:]PULSe:POWeEr:BASE:SDEVIAtION?.......uoiiiiiiiiecee ettt et e st a e eaaeaeene 152
[SENSE:JPULSEIPOWEIBASE?......coe ettt ettt et et e e et a e e et e e e e e e e nntaeeeansaaeesensaeaeenns 151
[SENSe:]PULSE:POWENMAXIAVERAGE?. ...ttt ettt ettt sttt ettt e et et e e nnbeesneeesnneas 152
[SENSe:IPULSE:POWErMAX:MAXIMUM?.....oiiiiiiee ettt ettt ettt e e et e e e eaa e e e s areeeenaaeeeenseaeesaeeeanes 152
[SENSe:]JPULSE:POWErMAX:MINIMUM?.....oviiiieiiiiieiie ettt ettt ste e ste et e sseensesseesessaesesseensesseessenseenns 153
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[SENSe:]PULSe:POWErMAX:SDEVItION?......coouiiiiiiiie ettt 153
[SENSE:JPULSEIPOWEIIMAX?.... oottt ettt ettt sttt et bt ebe e et e e b et e aaneen 152
[SENSe:]PULSe:POWer:MIN:AVERage?..

[SENSe:IPULSE:POWErMIN:IMAXIMUM?.....coiiiieeiiiie et eeiee e eetee et e e e eaee e e staea e esaaeeeeesaeeesnsneeesssseeeeasnneeenns 153
[SENSe:IPULSE:POWErMIN:MINIMUM?......viiiiiiie ettt e et e et e e et e e s easa e e s snnaeaeesneaeenes 153
[SENSe:]PULSe:POWErMIN:SDEVIAtION?......ccciiiieeieee ettt e e e e eaa e e e eaaeaeene 153
[SENSE:JPULSEIPOWEIMIN?. ...ttt e e ettt e e ettt e e e et e e e e abe e e e e enteeeeasaeeeeensaeaeanns 153
[SENSE:]PULSE:POWEON:AVERGGE?... ..ottt ettt ettt ettt e s ettt et e st e e sabeesbeeanseesnbeasseeanneas 154
[SENSe:]PULSE:POWEON:MAXIMUM? ...ttt ettt ettt et et sttt e e et e e sbeeeeeeenbeesneeaasseeaneeaseeanneas 154
[SENSe:]PULSE:POWErON:MINIMUM?.......oiiiiiiiie ittt ettt et e et e b e eteesnseeenbeesneeeanneas 154
[SENSe:]PULSE:POWEION:SDEVIAtON?.......eiiiiiieiiieeeiie ettt et tee et et e et e et e steesnseeenbeesnneeenneas 154
[SENSe:]PULSe:POWer:ON?.........cccccueee.
[SENSe:]PULSe:POWer:OVERShOOt:DB:AVERAQGE?........oiiiiiiiiieeiie ettt 155
[SENSe:]PULSe:POWer:OVERShOOt:DB:IMAXIMUM?.....cootiiiiiiiiiee ittt 155
[SENSe:]PULSe:POWer:OVERShOOt:DB:MINIMUM?.......oiiiiiiiiiieeiie et 155
[SENSe:]PULSe:POWer:OVERSh0Ot:DB:SDEVIAtioN?........ccccviiiiiiieciiieeeiiee et ssitee s ve e snee e e a e enneeeenes 155
[SENSe:]PULSE:POWErOVERSNOOLDB?......ccciiiiie ettt ettt e et a e et e e e sasaee s snsaeaesnneaeenes 154
[SENSe:]PULSe:POWer:OVERShOOt[:PERCEN:AVERAGE?.......ccviiiiiiiiiieiie ettt 155
[SENSe:]PULSe:POWer:OVERshoot[:PERCeNt]:MAXIMUM?.........oiiiiiiiiie e 155
[SENSe:]PULSe:POWer:OVERshoot[:PERCeNt]:MINIMUM?........cvviiiiiieee ettt 155
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:SDEViation?...
[SENSe:]PULSe:POWer:OVERShOO[:PERCENL]?.......coiiiiiiiiiii ettt e 155
[SENSe:]PULSE:POWEINPAVG:AVERAGE?.....cooiiieiieeiie ettt etee ettt et e et e st e et este e s s e e enbeesnneeanneas 156
[SENSe:]PULSE:POWErPAVGIMAXIMUM?......oiiiiieiiie et etie ettt ettt steeste e b e eteeenseeesneeesneeennneas 156
[SENSe:]PULSE:POWErPAVGIMINIMUM?.....c..iiiitiiiiie ittt ettt sete e e e eesbee e e sneeenseenneean 156
[SENSe:]PULSe:POWErPAVG:SDEVIGtION?......cciuiiiiiecie ettt ettt sne e s eneeeseesnne s 156
[SENSE:JPULSEIPOWETPAVG?......oootieeeie ettt ettt et et e et e st e e s e e sneeeseeeseesnseesnseesnneaseeanneas 156
[SENSe:]PULSEe:POWErPMIN:AVERGGE?......coiiiiitiiiiie ettt st 157
[SENSe:]PULSE:POWErPMIN:MAXIMUM?....cciiieieeeiiiee ettt e e eeiieeeestee e e e ste e e e esssaeeessaaeessnsaaeesnssaeesanssnnesanes 157
[SENSe:]PULSe:POWer:PMIN:MINimum?....

[SENSe:]PULSe:POWEr:PMIN:SDEVIAtION?........eiiiiiiieecceee ettt e s e e saae e e e e enneaeenes 157
[SENSE:JPULSEIPOWEIPMINY. ..ottt ettt e et e e ettt e e e et e e e saa e e e sasaeaessaeaessseaeeasnneeenns 156
[SENSe:]PULSE:POWErPOINEAVERAQGE?..... ..ottt ettt sttt et e e e e sneeesnneas 157
[SENSe:]PULSe:POWErPOINEMAXIMUM?......iiiiiiiiiie ittt ettt ettt et eseteete e et e e sbeeanbeesneeenreesneeas 157
[SENSe:]PULSe:POWEr:POINEMINIMUM?.......oiiiiiiiie ettt ettt sttt e e e snaeesseeaneeas 157
[SENSe:]PULSe:POWErPOINESDEVIAtONT. .......iiiiiiiit ettt ettt ettt e st eeeeeseeeeneeas 157
[SENSE:JPULSEIPOWETIPOINI?. ...ttt ettt ettt e et e e st e et e e eaeeesaeeeseeeneeeneaanneas 157
[SENSe:]PULSE:POWEINPON:AVERAGE?......ccueiiiiieeiie ettt ettt ettt e et e e eae e et eenneaesneeesnnaennneas 158
[SENSe:]PULSE:POWEPON:IMAXIMUM?.....ooiiieitieiiie it eeiee et eteesieeseeesteesteeeseessseeseesnseesseesnseesseesseenseeas 158
[SENSe:]PULSe:POWErPON:MINIMUM?....coiiiiiiiiiie ittt ettt 158
[SENSe:]PULSe:POWErPON:SDEVItION?......ccctiiiiiiiiteie ettt e 158
[SENSE:JPULSEIPOWETIPON?......cotiieiiee ettt ettt ettt et e et e et e e st e e e e e sase e saeeeaseeaseeesaeeseesnsaeanneas 158
[SENSe:]PULSe:POWer:PPRatio:AVERage?..

[SENSe:]PULSe:POWer:PPRatio:MAXIMUM?........uiiiiiiiie e eieee st ie ettt e et e e ettt e e st e e e s e e e e enraeeeesnnaeaeenes 159
[SENSe:]PULSe:POWer:PPRatio:MINIMUM?.......oiiiiiee ettt e ettt e e s e e e e ara e e e e nnaeeeene 159
[SENSe:]PULSe:POWer:PPRatio:SDEVIAtioN?...........oiiieiiie ettt et 159
[SENSE:JPULSE:IPOWEIPPRALIO?.......ooiiiieieeeiee ettt e e e eeaee e e e aae e e enaeaeeeanneeeans 158
[SENSe:]PULSe:POWEr:RIPPIE:IDB:AVERAGE?......cccuiiiiieiiie ittt ettt e e aeesnnee e 159
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[SENSe:]PULSe:POWer:RIPPIE:DB:IMAXIMUM?......oiiiiiiiiiiiie ettt 159
[SENSe:]PULSe:POWer:RIPPIE:DBIMINIMUM?.....ccotiiiiiiiiiieit ettt 159
[SENSe:]PULSe:POWer:RIPPle:DB:SDEViation?..

[SENSE:JPULSE:POWENRIPPIEIDB?.........teiieeieee ettt ee e e s e esaae e e ssaa e e e saaaa e e saaaeeesnseeeennnneeenns 159
[SENSe:]PULSe:POWer:RIPPIE[:PERCENt::AVERAQGE?.......coiiiiiiieiiiie ittt 160
[SENSe:]PULSe:POWer:RIPPIe[:PERCeNt]:MAXIMUM?.......ooiiiiiiee ittt e 160
[SENSe:]PULSe:POWer:RIPPIe[:PERCeNt]:MINIMUM?.........c.uuiiiiiiiie ettt 160
[SENSe:]PULSe:POWer:RIPPIe[:PERCENt]:SDEVIAtioN?.........coiiiiiiiieiiieeiie et 160
[SENSe:]PULSe:POWETRIPPIE[:PERCENL]?. ...ttt ettt eee s 160
[SENSe:]PULSE:POWENTOP:AVERAQGE?. ... ittt ettt ettt ettt et e e beeanaeesaseeeseeanneas 161
[SENSe:]JPULSE:POWErTOP:MAXIMUM?. ...ttt ettt ettt sttt be et emeesneeee e e 161
[SENSe:]PULSe:POWer:TOP:MINimum?.....

[SENSe:]PULSe:POWErTOP:SDEVIAtION?......couiiitiieiie ettt e 161
[SENSE:JPULSEIPOWENTOP? ...ttt ettt sttt sttt ettt emee et e e seeemeesaeeneesaeeneenneeneeneenneenes 160
[SENSe:]PULSe:TIMING:DCYCIEIAVERAGE?......cccueiiiiii ittt 168
[SENSe:]PULSe:TIMING:DCY CIE:MAXIMUM? ...ttt sttt st 168
[SENSe:]PULSe:TIMING:DCY CIEIMINIMUM ..ottt sttt 168
[SENSe:]PULSe:TIMING:DCY CIE:SDEVIAtION?........eiiiiiiiiiee ittt 168
[SENSE:JPULSETIMINGIDCY CIE?.... ettt ettt ettt ettt bt et e st e e bt e e me e enbeeabeeanbeeenbeesneeanneas 168
[SENSe:]PULSe: TIMING:DRATIO:AVERAGE?......couiieiiiieiiiie ettt ettt snee e sneeeanneas 169
[SENSe:]PULSe:TIMing:DRATio:MAXimum?...

[SENSe:]PULSe: TIMING:DRATIOMINIMUM ...ttt ettt e st seee e eee s 169
[SENSe:]PULSe:TIMING:DRATIO:SDEVIGtION?......coiiiiiiiiieiie ettt ettt 169
[SENSE:JPULSE:TIMING:DRATIO?. ...t iutertteteeiieetee sttt ettt ettt ettt et es e abe et e eseesae e te e e sne e beaneesseenneeneenne 169
[SENSe:]PULSE:TIMING:FALLIAVERAQJE?.....ccutiiiiiiiietieie ettt ettt ettt 170
[SENSe:]PULSE:TIMING:FALLIMAXIMUM? ..ottt e e sneenneseeeneeneeenes 170
[SENSe:]PULSe: TIMING:FALLIMINIMUM? ...ttt 170
[SENSe:]PULSe: TIMING:FALL:SDEVItION?......coitiiiiiiiieeie ettt 170
[SENSE:JPULSEITIMINGIFALL?. ...ttt ettt ettt ettt e rbe e st e e ne e st e anneas 169
[SENSe:]PULSe:TIMing:OFF:AVERage?..

[SENSe:]PULSE:TIMING:OFFIMAXIMUM?......oiiiiiiiiie ittt sttt et ettt st et e e nae e st e anneas 170
[SENSe:]JPULSE:TIMING:OFFIMINIMUM? ..ottt ettt et e e e nneas 171
[SENSe:]PULSEe:TIMING:OFF:SDEVIAtION?......ciiiiiiiii ettt e esneeas 171
[SENSe:]PULSe:TIMing:OFF?.........c........

[SENSe:]PULSE:TIMING:PRF:AVERAGE?.......utieitiiaiie ettt ettt ettt et et e et e anteesnneesneeanneas 171
[SENSe:]PULSE:TIMING:PRFIMAXIMUM ..ottt ettt et et e sbe e sae e e st e e saeeeseeenneas 171
[SENSe:]PULSe:TIMING:PRFIMINIMUM?.....oooiiiiiiie ettt et e et e e e e e enneas 171
[SENSe:]PULSE:TIMING:PRF:SDEVIGHON?..... .ottt st 171
[SENSE:JPULSETIMINGIPRE ...ttt ettt ettt et e st e e be e s s e e seesnseeseeenseesseeenseesnseenseeannens 171
[SENSe:]PULSE:TIMING:PREAVERGAQJE?.......eiiiiieiiie ettt 172
[SENSe:]PULSe: TIMING:PREMAXIMUM ..ottt ettt sttt 172
[SENSe:]PULSe: TIMING:PREMINIMUM? ..ottt ettt 172
[SENSe:]PULSe:TIMing:PRI:SDEViation?....

[SENSE:JPULSETIMINGIPRI? ...ttt b et e bt esbe e et e e eabeesaneenneas 171
[SENSe:]PULSe:TIMING:PWIDth:AVERAQGE?.......coiiiiiieiie ettt sttt ettt ebe e s 172
[SENSe:]PULSe:TIMING:PWIDth:MAXIMUM?....iiiiiieiit ettt ettt et e st e e saee e neeenneas 172
[SENSe:]PULSe:TIMING:PWIDth:MINIMUM?.......oiiiiiiiiiaiie ittt ettt e e eeeeeneeas 173
[SENSe:]PULSe:TIMING:PWIDth:SDEVIAtIONT?.........oiiiieiiiaiie ettt 173
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[SENSE:JPULSE:TIMING:PWIDIN?.....c..eiiee ettt ettt et e e e e e e e e sneenneeneenneenns 172
[SENSe:]PULSE: TIMING:RISE:AVERGGE?.......cotiiiiiitie ittt ettt 173
[SENSe:]PULSe: TIMING:RISE:MAXIMUM? ...ttt ittt ettt sttt beeenees 173
[SENSe:]PULSe: TIMING:RISE:MINIMUM?......oiiiiiiiiiiiieiet ettt sttt nae e s snneas 173
[SENSe:]PULSE:TIMING:RISE:SDEVIGtONT?.......ciiiiiiiiiiieiet ettt sttt anneas 173
[SENSE:JPULSETIMINGIRISE?..... . ittt ettt e st e st e b e s mteesneeeenbeesnreeanneas 173
[SENSe:]PULSe:TIMING:SETTING:AVERAGE?......cctiiiiieiiie ettt ettt e 174
[SENSe:]PULSe:TIMING:SETTING:MAXIMUM? ...ttt 174
[SENSe:]PULSe:TIMINg:SETTING:MINIMUM?....c.oiiiiiiiiiiieiee e e 174
[SENSe:]PULSe:TIMINg:SETTING:SDEVIAtoN?.......coiuiiiiiiiieiticieeiee e e 174
[SENSE:]PULSE:TIMING:SETTING? ...ttt ettt b ettt et e ene et e e 173
[SENSe:]PULSe:TIMing:TSTamp:AVERage?..

[SENSe:]PULSe: TIMING:TSTamp:MAXIMUM?.......uoiiiiiiiiteiite ettt sttt neneas 174
[SENSe:]PULSe: TIMING:TSTamp:MINIMUM?......cooiiiiiiiiiiieie ettt 175
[SENSe:]PULSe: TIMING:TSTamp:SDEVIGtoN?........couiiiiiiieeieeitee ettt 175
[SENSE:]PULSE: TIMING:TSTAMP?....eiteeiitie ittt ettt ettt sttt b ettt eab e sae et e e e st e e b e e naeeabeeanneas 174
[SENSE:ISWEEPICOUNTL.....coiiiiiiie it cee et e et e e sttt e e e et e e e e sts e e e ssaeeeeassaeeeasseeeeansseeesansaeeeassseeeesnsnneeans 109
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