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R&S®VSE-K6 Preface

1 Preface

1.1 About this Manual

This R&S VSE Pulse User Manual provides all the information specific to the applica-
tion. All general software functions and settings common to all applications and oper-
ating modes are described in the R&S VSE Base Software User Manual.

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

® Welcome to the R&S VSE Pulse application
Introduction to and getting familiar with the application

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

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

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

e Data Export
Description of general functions to export measurement data

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

® Optimizing and Troubleshooting the Measurement
Hints and tips on how to handle errors and optimize the measurement configura-
tion

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

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

® |ndex

1.2 Typographical Conventions

The following text markers are used throughout this documentation:
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Typographical Conventions

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

quotation marks.

KEYS Key names are written in capital letters.

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

program code guished by their font.

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

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

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




Starting the Pulse Application

2 Welcome to the Pulse Measurements Appli-
cation

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

The R&S VSE Pulse application provides measurement and analysis functions for

pulse signals frequently used in radar applications, for example.

The R&S VSE Pulse application features:

® Measurement of basic pulse characteristics

® Analysis of parameter trends over time

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

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

Functions that are not discussed in this manual are the same as in the Spectrum appli-
cation and are described in the R&S VSE Base Software User Manual. The latest ver-
sion is available for download at the product homepage (http://www2.rohde-
schwarz.com/product/VSE.html).

2.1 Starting the Pulse Application

Pulse measurements require a separate application on the R&S VSE. It is activated by
creating a new measurement channel in Pulse mode.

To activate the Pulse application

1. & Channel

Select the "Add Channel" function in the Sequence tool window.

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


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

Understanding the Display Information

1
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2. Select the "Pulse" item.

(A

Pulse

The R&S VSE opens a new measurement channel for the R&S VSE Pulse applica-
tion.

2.2 Understanding the Display Information

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

sections.



R&S®VSE-K6 Welcome to the Pulse Measurements Application

Meas Time

Meas BW 320 MHz  SRate

® 1AP Clrw

* Pulse: § Pulse (1) Magnitude ® 1AP Clrw v Pulse: 6 Pulse (1) Phase

1 = Color coding for windows of same channel

2 = Channel bar with measurement settings

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

4 = Diagram area

5 = Diagram footer with diagram-specific information, depending on result display

Channel bar information

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

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

Ref Level Reference level

Att Mechanical and electronic RF attenuation (if available)
Freq Center frequency for the RF signal

Meas Time Measurement time (data acquisition time)

Meas BW Measurement bandwidth

SRate Sample rate

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

R&S VSE Base Software User Manual.

Window title bar information

For each diagram, the header provides the following information:
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Understanding the Display Information

* Pulse: 1 Magnitude Capture ® 1AP Clrw

234 567

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

0 = Color coding for windows of same channel

1 = Edit result display function

2 = Channel name

3 = Window number

4 = Window type (+ pulse number for pulse-based displays)
5 = Trace color, trace number, trace detector, trace mode

6 = Dock/undock window function

7 = Close window function

Diagram area

The diagram area displays the results according to the selected result displays (see
chapter 3.2, "Evaluation Methods for Pulse Measurements", on page 20).

Diagram footer information

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

Status bar information

The software status, errors and warnings and any irregularities in the software are indi-
cated in the status bar at the bottom of the R&S VSE window.



Pulse Parameters

3 Measurements and Result Displays

3.1

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

Measurement range vs result range

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 amplitude, frequency or phase vs. time traces.

Result display windows

For each measurement, a separate measurement channel is activated. Each measure-
ment channel can provide multiple result displays, which are displayed in individual
windows. The measurement windows can be rearranged and configured in the

R&S VSE to meet your requirements. All windows that belong to the same measure-
ment (including the channel bar) are indicated by a colored line at the top of the win-
dow title bar.

» To add further result displays for the Pulse channel, select the & "Add Window"
icon from the toolbar, or select the "Window > New Window" menu item.

For details on working with channels and windows see the "Operating Basics"
chapter in the R&S VSE Base Software User Manual.

PUISE Parameters...... oot 11
Evaluation Methods for Pulse Measurements...........ooceueveeieiiieeiieee e 20

Pulse Parameters

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

The following graphic illustrates the main pulse parameters and characteristic values.
(For a definition of the values used to determine the measured pulse parameters see
chapter 4.1, "Parameter Definitions", on page 32.)
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Pulse Parameters
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Fig. 3-1: Definition of the main pulse parameters and characteristic values

In order to obtain these results, select the corresponding parameter in the result config-
uration (see chapter 6.1, "Result Configuration", on page 73) or apply the required
SCPI parameter to the remote command (see chapter 8.4.10, "Configuring the
Results", on page 148 and chapter 8.6.1, "Retrieving Results", on page 211).

®  TimMING Parameters......couiiiiiii i e e e e e 12
o  Power/Amplitude Parameters.........cccuiiiiiiiiiie et 15
®  FrequenCy Parameters. ... ... .. it 18
®  Phase Parameters........ .o 19

Timing Parameters

The following timing parameters can be determined by the R&S VSE Pulse application.

B =T €= ] o T PP PRSP 13
SEHIING TIME .. e e e e e e e b e e e e e areeas 13
L T= 0 1T T PP 13
=Y | I8 0= TS 13
Pulse Width (ON TimME)....ceeiiicciiiiieiiee et e e e e e e e s s ee e e e e e e e e s s s e ennnreneeeeeees 13
L3 I 4= TSRS 14
DULY RATO. .. it e e e et re e e e e e e aaaaaaaaaaaens 14



Pulse Parameters

DULY CYCIE (70)-eeeiutrteeeeiieeet ettt ettt e s e e s e bt e e e s e abr e e e e e enreeas 14
Pulse Repetition INterval.......... ... 14
Pulse Repetition FrequenCy (HzZ)..........uoiiiiiieie 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 47.

Remote command:
[SENSe: ] PULSe:TIMing: TSTamp? on page 235
CALCulate<n>:TABLe:TIMing:TSTamp on page 189

Settling Time

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

See figure 3-1

Remote command:
[SENSe: ] PULSe:TIMing:SETT1ing? on page 234
CALCulate<n>:TABLe:TIMing:SETT11ing on page 189

Rise Time

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

See figure 3-1

Remote command:
[SENSe: ] PULSe:TIMing:RISE? on page 234
CALCulate<n>:TABLe:TIMing:RISE on page 188

Fall Time

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

See figure 3-1

Remote command:
[SENSe: ] PULSe:TIMing:FALL? on page 230
CALCulate<n>:TABLe:TIMing:FALL on page 187

Pulse Width (ON Time)

The time that the pulse remains at the top level ("ON"). This is the time between the
first positive edge and the subsequent negative edge of the pulse in seconds, where
the edges occur at crossings of the mid threshold.
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See figure 3-1

Remote command:
[SENSe: ] PULSe:TIMing:PWIDth? on page 233
CALCulate<n>:TABLe:TIMing:PWIDth on page 188

Off Time

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

See figure 3-1

Remote command:
[SENSe: ] PULSe:TIMing:OFE? on page 231
CALCulate<n>:TABLe:TIMing:OFF on page 187

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

Remote command:
[SENSe: ] PULSe:TIMing:DRATio? on page 230
CALCulate<n>:TABLe:TIMing:DRATio on page 187

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

Remote command:
[SENSe: ] PULSe:TIMing:DCYCle? on page 229
CALCulate<n>:TABLe:TIMing:DCYCle on page 187

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

Remote command:
[SENSe: ] PULSe:TIMing:PRI? on page 232
CALCulate<n>:TABLe:TIMing: PRI on page 188

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

Remote command:
[SENSe: ] PULSe:TIMing:PRE? on page 232
CALCulate<n>:TABLe:TIMing:PRF on page 188
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3.1.2 Power/Amplitude Parameters

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

application.

L] o 31 0= SRR 15
BaSE POWET ...ttt e e e e e e e e e e e e e e e e e 15
PUISE AMPIITUAE. ...t e e e e e e e e e e eeeeeeeas 15
AVETAgE ON POWET ...ttt e e s anneeeeeas 15
AVETAgE TX POWET ... .ttt e e e s b e e e e s et reee e e anee 16
MINIMUIM POWET ...ttt s e e e s bt e e e e e b ee e e e e eanees 16
PEAK POWET......eeiii ettt e e s et e e s s abe e e e s e b bt e e e e enbeee e e e ennres 16
Peak-t0-Avg ON POWETr RaAtiO........ccccciiiiiiiiieee et e e e e e e e e 16
Peak-to-Average TX PoOwWer Ratio........cooiiiiiiiiiii e 16
Peak-to-Min POWEr RatiO....... ... ittt 16
[ o T o U 16
L] 0] o] [ TSRO ORRRPRR 17
L@ 7751 =1 5T o | S PR 17
POWET (At POINT)..cci it e e e e e e s e e e re e e e e e e e e e e e aanns 17
Pulse-to-Pulse POWEr RaAtiO..........uuiiiiiiiiiiiii ittt 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. Var-
ious algorithms are provided to determine the top power (see "Measurement Algo-
rithm" on page 68).

Remote command:

[SENSe: ] PULSe:POWer:TOP? on page 227

CALCulate<n>:TABLe:POWer:TOP on page 186

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

Remote command:
[SENSe: ] PULSe:POWer :BASE? on page 218
CALCulate<n>:TABLe:POWer : BASE on page 184

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

Remote command:
[SENSe: ] PULSe: POWer : AMPLitude? on page 217
CALCulate<n>:TABLe:POWer : AMPLitude on page 183

Average ON Power
The average power during the pulse ON time

Remote command:
[SENSe: ] PULSe:POWer:0N? on page 221
CALCulate<n>:TABLe:POWer :ON on page 184
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Average Tx Power
The average transmission power over the entire pulse ON + OFF time

Remote command:
[SENSe: ] PULSe:POWer :AVG? on page 218
CALCulate<n>:TABLe:POWer:AVG on page 183

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

Remote command:
[SENSe: ] PULSe:POWer :MIN? on page 220
CALCulate<n>:TABLe:POWer :MIN on page 184

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

Remote command:
[SENSe: ] PULSe:POWer :MAX? on page 219
CALCulate<n>:TABLe:POWer :MAX on page 184

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

Remote command:
[SENSe: ] PULSe:POWer:PON? on page 225
CALCulate<n>:TABLe:POWer : PON on page 185

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

Remote command:
[SENSe: ] PULSe:POWer: PAVG? on page 223
CALCulate<n>:TABLe:POWer:PAVG on page 185

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

Remote command:
[SENSe: ] PULSe: POWer: PMIN? on page 223
CALCulate<n>:TABLe:POWer : PMIN on page 185

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 33
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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 68), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:ADRoop:DB? on page 216

[SENSe: ] PULSe:POWer:ADRoop [ : PERCent] ? on page 216
CALCulate<n>:TABLe:POWer :ADRoop: DB on page 183
CALCulate<n>:TABLe:POWer:ADRoop [ : PERCent] on page 183

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

For more information see chapter 4.1.2, "Ripple", on page 33

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 68), otherwise in %W.

Remote command:

[SENSe: ] PULSe:POWer:RIPPle:DB? on page 226

[SENSe: ] PULSe:POWer:RIPPle[:PERCent]? on page 227
CALCulate<n>:TABLe:POWer:RIPPle:DB on page 186
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent] on page 186

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 35.

Note: The percentage ratio values are calculated in %V if the "Measurement Level" is
defined in V (see "Reference Level Unit" on page 68), otherwise in %W.

Remote command:

[SENSe: ] PULSe: POWer:OVERshoot : DB? on page 221

[SENSe: ] PULSe: POWer:OVERshoot [ : PERCent] ? on page 222
CALCulate<n>:TABLe:POWer:OVERshoot : DB on page 184
CALCulate<n>:TABLe:POWer:OVERshoot [ : PERCent] on page 185

Power (at Point)
The power measured at the pulse "measurement point" specified by the Measurement
Point Reference and the "Offset" on page 70

Remote command:
[SENSe: ] PULSe:POWer: POINt? on page 224
CALCulate<n>:TABLe:POWer: POINt on page 185

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

Remote command:
[SENSe: ] PULSe:POWer:PPRatio? on page 225
CALCulate<n>:TABLe:POWer:PPRatio on page 186



Pulse Parameters

3.1.3 Frequency Parameters

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

cation.

Yo [ =Y o3 SR 18
Pulse-Pulse Frequency DiffEerEnCe.........coicuuiiieiiiiiiiie et 18
Frequency Error (RMS)...... .ottt 18
Frequency Error (PEaAK).........uiei it 18
Yo [U=T ooy VA I T2V = o) o S 18
(O] 0TI T = (= PP PP 19
Frequency

Frequency of the pulse measured at the defined Measurement Point

Remote command:
[SENSe: ] PULSe: FREQuency: POINt? on page 239
CALCulate<n>:TABLe:FREQuency:POINt on page 180

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

Remote command:
[SENSe: ] PULSe: FREQuency: PPFRequency? on page 239
CALCulate<n>:TABLe:FREQuency:PPFRequency on page 181

Frequency Error (RMS)

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

Remote command:
[SENSe: ] PULSe:FREQuency:RERRor? on page 240
CALCulate<n>:TABLe:FREQuency:RERRor on page 181

Frequency Error (Peak)

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

Remote command:
[SENSe: ] PULSe: FREQuency: PERRor? on page 238
CALCulate<n>:TABLe:FREQuency:PERRor on page 180

Frequency Deviation

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

Remote command:
[SENSe: ] PULSe:FREQuency:DEViation? on page 237
CALCulate<n>:TABLe:FREQuency:DEViation on page 180



3.1.4

Pulse Parameters

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

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

Remote command:
[SENSe: ] PULSe:FREQuency:CRATe? on page 237
CALCulate<n>:TABLe:FREQuency:CRATe on page 180

Phase Parameters

The following phase parameters can be determined by the R&S VSE Pulse application.

[ A= E YRR 19
Pulse-Pulse Phase DiffErENCE.........uuuuruieieieiei et e e e e e e 19
Phase Error (RIMS).......eeeeeeie ittt e s e s 19
Phase Error (PEaK)......coui ittt et 19
(g AT TSI 1oAY o] o 20
Phase

Phase of the pulse measured at the defined Measurement Point

Remote command:
[SENSe: ] PULSe:PHASe: POINt? on page 243
CALCulate<n>:TABLe:PHASe:POINt on page 182

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

Remote command:
[SENSe: ] PULSe:PHASe: PPPHase? on page 243
CALCulate<n>:TABLe:PHASe:PPPHase on page 182

Phase Error (RMS)

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

Remote command:
[SENSe: ] PULSe:PHASe:RERRor? On page 244
CALCulate<n>:TABLe:PHASe:RERRor on page 182

Phase Error (Peak)

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

Remote command:
[SENSe: ] PULSe:PHASe: PERROT? On page 242
CALCulate<n>:TABLe:PHASe:PERRor on page 182



3.2

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
Measurement Range.

Remote command:
[SENSe: ] PULSe:PHASe:DEViation? on page 241
CALCulate<n>:TABLe:PHASe:DEViation on page 182

Evaluation Methods for Pulse Measurements

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

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

® Magnitude Capture
® Pulse Results

® Pulse Frequency

® Pulse Magnitude

® Pulse Phase

The following evaluation methods are available for Pulse measurements:

Magnitude CaplUre..........eeiiiiiiiiie e e s e e e s 20
Y =Ty T 1= o L= PP U P UUPUPPPTPIR: 21
Parameter DistribDULION........cooiiiii i e 22
Parameter SPECITUM..... ... e e e e e e e s e eeeeaaaeee s 23
Parameter TreNG. . ... it e e s s sa e e e e s sbeee e e e s aareeeeeeaans 23
LU ESY T = To {1 1= T2 N 25
PUISE MaGNItUAE...... .t e e s e e s snree e e e e ennee 25
PUISE PRASE... .ottt ae s e e e e e e e aeaaaaaaeeeeeeeeaaaaa 26
Pulse Phase (Wrapped).........eeeeee ettt ettt e et e e s e e e e 27
PUISE RESUIES.....eeeeiieieeeie ettt e e e e e e e e e e e e e e e e e e e s s e nnnnenneeeeees 28
PUISE STAtISTICS. .eiii ittt 30

Magnitude Capture

Displays the captured data. Detected pulses are indicated by green bars along the x-
axis. The currently selected pulse is highlighted in blue. Additionally, the pulse detec-
tion reference level is indicated ("Ref"), as well as the specified pulse detection thresh-
old ("Det").
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* Pulse: 1 Magnitude Capture ®1APClrw = W

I i

0.0 s 3500 ps

Remote command:
LAY:ADD:WIND '2',RIGH,MCAP see LAYout:ADD[:WINDow]? on page 143

Results:
TRACe<n>[:DATA]? on page 212

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

[
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* 3 Marker Table

X-Value Y-Value
0.256 0.00 dB
415.512 -1.94 dB
489.512 -1.95 dB
266.512 -2.00 dB

Remote command:

LAY:ADD? '1',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 143
Results:

CALCulate<n>:MARKer<m>:X on page 203
CALCulate<n>:MARKer<m>:Y? on page 250

Parameter Distribution

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

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

+ 3¢ Pulse: 6 Rise Time Distribution ol1aPClrw B W

100.0 ps/

Note that averaging is not possible for parameter distribution traces.

Remote command:

LAY:ADD:WIND '2',RIGH,PDIS see LAYout:ADD[:WINDow]? on page 143
chapter 8.4.10.3, "Configuring a Parameter Distribution", on page 151

Results:

TRACe<n>[:DATA] ? on page 212

[
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Parameter Spectrum

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

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

* 4% Pulse: 7 Top Power Spectrum e 1APClrw 1 T

0.00 dB
r-il 400.,390625000 Hz
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i

IJl IMH .||

498.05 Hz/

Remote command:

LAY:ADD:WIND '2',RIGH,PSP see LAYout:ADD[:WINDow]? on page 143
chapter 8.4.10.4, "Configuring a Parameter Spectrum”, on page 156

Results:

TRACe<n>[:DATA] ? on page 212

Parameter Trend

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

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

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

[
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Fig. 3-3: Top power vs frequency scatter plot

Note that averaging is not possible for parameter trend traces

Note: Setting markers in Parameter Trend Displays. In Parameter Trend displays,
especially when the x-axis unit is not pulse number, positioning a marker by defining its

|
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x-axis value can be very difficult or ambiguous. Thus, markers can be positioned by
defining the corresponding pulse number in the "Marker" edit field for all parameter
trend displays, regardless of the displayed x-axis parameter. The "Marker" edit field is
displayed when you select one of the "Marker" softkeys.

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

Remote command:
LAY:ADD:WIND '2',RIGH,PTR Ssee LAYout:ADD[:WINDow] ? on page 143
chapter 8.4.10.5, "Configuring a Parameter Trend", on page 161

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 5.8.3,
"Measurement Range", on page 70).

= 4¢ Pulse: 2 Pulse (1) Frequency o 1APCIrw = W
S HEg7 4500 m
l

-6.dl 09 ilg‘lr
|

Remote command:

LAY:ADD:WIND '2',RIGH,PFR See LAYout:ADD[:WINDow]? on page 143
Results:

TRACe<n>[:DATA] ? on page 212

Pulse Magnitude

Displays the magnitude vs. time trace of the selected pulse. The length and alignment
of the trace can be configured in the "Measurement Range" dialog box (see chap-

ter 5.8.3, "Measurement Range", on page 70).
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* Pulse: 4 Pulse (1) Magnitude ®1APCrw B W

Remote command:

LAY:ADD:WIND '2',RIGH,PMAG Ssee LAYout:ADD[:WINDow]? on page 143
Results:

TRACe<n>[:DATA]? on page 212

Pulse Phase

Displays the phase vs. time trace of the selected pulse. The length and alignment of
the trace can be configured in the "Measurement Range" dialog box (see chap-

ter 5.8.3, "Measurement Range", on page 70).

[
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+ 4% Pulse: 5 Pulse (1) Phase e1APCIrw | W
! M1/ -70.635°

7.000 ps

DZ 352.345°

' -437.500 ns

6.205357143 ps

Remote command:

LAY:ADD:WIND '2',RIGH,PPH See LAYout:ADD[:WINDow]? on page 143
Results:

TRACe<n>[:DATA] ? on page 212

Pulse Phase (Wrapped)

Displays the wrapped phase vs. time trace of the selected pulse. The length and align-
ment of the trace can be configured in the "Measurement Range" dialog box (see
chapter 5.8.3, "Measurement Range", on page 70).
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* 4 Pulse: 1 Pulse (1) Phase (Wrapped) ® 1AP Clrw

6.205357143 ps

Remote command:

LAY:ADD:WIND '2',RIGH, PPWsSee LAYout:ADD[:WINDow]? on page 143
Results:

TRACe<n>[:DATA] ? on page 212

Pulse Results

Displays the measured pulse parameters in a table of results. Which parameters are
displayed can be configured in the "Result Configuration" (see chapter 6.1, "Result
Configuration", on page 73). The currently selected pulse is highlighted blue. The
pulses contained in the current capture buffer are highlighted green.

[
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(deg)

10,000 70.708
10.000 -
10.000
10,000
10.000
10.000
10.000
10,000
110.719 10.000 -70.779 - 8
110.559 10.000 -70. -10.509
10,000 4 -70. -10.510
10,000 55071 5 -10.509
10,000 95 - -10.510
10.000
10,000

10.000
10,000
10,000
3 10.000
10.000
10,000
10.000
10.000
10,000 - -
10,000 4 5 -10.508
10.000 -7C -10.511
10.000 9 = = 09
10,000 -70. -10.509
10.000 - -10.509
10,000 4 -7C -10.509
10.000 = = 09
110.741 10.000 - -10.509

0~ O U WM R

o

Limit check

Optionally, the measured results can be checked against defined limits (see chap-
ter 6.1.4.2, "Limit Settings for Table Displays", on page 84). The results of the limit
check are indicated in the Pulse Results table as follows:

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

Display color Limit check result
white No limit check active for this parameter
green Limit check passed

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

red, asterisk behind Limit check failed; limit exceeds upper limit
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* 3t Pulse: 1 Pulse Resulis

100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000

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

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

Remote command:

LAY:ADD:WIND '2',RIGH,PRES see LAYout:ADD[:WINDow]? on page 143
chapter 8.4.10.6, "Configuring the Statistics and Parameter Tables", on page 178
Results:

chapter 8.6.1.3, "Retrieving Parameter Results", on page 214

Pulse Statistics

Displays statistical values (minimum, maximum, average, standard deviation) for the
measured pulse parameters in a table of results. Both the current capture buffer data
and the cummulated captured data from a series of measurements are evaluated. The
statistics computed only from pulses within the current capture buffer are highlighted
green. For reference, the measured parameters from the "Selected Pulse" are also
shown, highlighted blue. The displayed parameters are the same as in the Pulse
Results and can be configured in the "Result Configuration" (see chapter 6.1, "Result
Configuration", on page 73).

|
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™ Pulse: 3 Pulse

Avg ON
Statistic i PRI Power

) (dBm)

Selected 88 10.000 -70. -10.510
Average 08 10.000 - -10.509
Std. Dev. C 0.000069 £ L 0.0
Maximum 2 10.000 9 -70. -10.507
Minimum 08 10.000 44.979 -70. -10.511
10.000 -10.5
0.0000 0.000060 4457147 0.0¢ 0.0008
09 10.000 -10.5
10.000 g -714 -10.511

Note: Limit checks are also available for Pulse Statistics; see "Pulse Results"
on page 28.

Remote command:

LAY:ADD:WIND '2',RIGH,PST see LAYout:ADD[:WINDow]? on page 143
chapter 8.4.10.6, "Configuring the Statistics and Parameter Tables", on page 178
Results:

chapter 8.6.1.3, "Retrieving Parameter Results", on page 214
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Parameter Definition

4 Measurement Basics

4.1

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

Parameter DefinitioNS. .........oociiiee it
PUISE DELECHION. ... e e as
Parameter Spectrum Calculation............oii oo
Receiving Data Input and Providing Data Output..........ccccoecieiiiiiiiiiiiineneeee,
Trace EValUatioNn........ceeeiieiieeee e e e e e

Parameter Definitions

S

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

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

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

Value | Description

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

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

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

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

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 measured

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

L I N4 0] o] 148 o [T I o o] o B UPUURUR Nt
L I ] o] o L= USSP
L @ V7= T < o o T
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4.1.1 Amplitude Droop

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

0 _ Lrise - Lfall
Droop (%V)=——x100

100% ~ 0%

2

Lrise - Li‘all
Droop (% W) =—————x100

2
100% — 0%

L.
Droop (dB) = 20 xlog,,| —=
fall

Measured Magnitude (V)

Reference Magnitude (V)

I—rig

Llal

t(s)

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

4.1.2 Ripple

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

The default behaviour compensates for droop in the pulse top using the following for-
mulae:
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Ltop— - Lrip—‘ % 100

=L +
R1pple (%V) — rip+ fop+
LIOO% _Lo%
2 2 2 2
ri+_Lo+ + Lo—_Lri—
Ripple (%W)="—"——"11 7 | x 100
L - L
100% 0%
Lo, +|L . =L .
Ripple (dB) =10 x log g ——————"
LIOO% - pr, - Lripf‘

However, if Pulse Has Droop is set to "Off" or the 100 % Level Position is set to "Cen
ter", then the reference model has a flat pulse top and Lip: = Ligp- = L1goe- Thus, the

formulae are reduced to:

L. . —L.
e P o100

Ripple (%V) =
100% — 0%
L -1
Ripple (%W) = —"——2—x100
100% — 0%
Ripple (dB) =20 x log,,| —*
rip—

The following illustration indicates the levels used for calculation.

L
V) -
Measured Magnitude (V) Reference Magnitude (V)
'I::Lp* ————————————————
(I . A
I-ri|:'- _________________________
.
H
! Ripple Portion
! (defined by user as % of
H pulse top)
L
y k—-———100% of pulse top——
- -\-f . | | - - ..
| |
| |
[ [
t(s)

Fig. 4-2: lllustration of levels used to define the ripple measurement.
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41.3 Overshoot
The overshoot is defined as the height of the local maximum after a rising edge, divi-

ded by the pulse amplitude:

L, —L,,
Overshoot (%V) = —2——1%% 100

100% ~ 0%

L, -L
Overshoot (% W) = —2—2% <100
L

100% ~ 0%

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

100%

Reference Magnitude (V)

Measured Magnitude (V)

Lo

Los:

t(s)

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

4.2 Pulse Detection

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



Pulse Detection

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

Top ~ Base

Base Top
Positive Negative

pulse pulse

A hysteresis can refine the detection process and avoid falsely interpreting unstable
signals as additional pulses. Optionally, detection can be restricted to a maximum
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:

® the rise time

® the ON time

® the fall time

® the OFF time

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

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

More precise definitions and an illustration of how these values are calculated are pro-
vided in chapter 3.1, "Pulse Parameters", on page 11.
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4.3 Parameter Spectrum Calculation

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

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

Frequency axis

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

Interpolation

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

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

Non-contiguous pulses - sections vs gaps

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

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

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

Blocks

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

Window functions

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

Various different window functions are provided in the R&S VSE Pulse application.
Each of the window functions has specific characteristics, including some advantages
and some trade-offs. These characteristics need to be considered carefully to find the
optimum solution for the measurement task.

Table 4-1: FFT window functions

Window type Function

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

Hamming 5
TTH
Whﬂmmiw(n} = 0.54 — 046{:m}
Hann
(n) = 0.5 — 0.5(——"
Whann \TL) = U. - (IEHch—i}
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Window type Function
Blackman alpha + 1 2m )\ alpha im
(default) Mouackman ) = _0‘5cos[lengzh —IJ 2 (length —1]
0.5
alpha = ——————
I+cos———
length—1
Bartlett
2mn
Wy gpeteee 1) = 0.54 — 0'46(‘718113& — 1}

Averaging and final spectrum

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

4.4 Receiving Data Input and Providing Data Output

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

441 Input from Noise Sources

The instrument in use may provide a connector (NOISE SOURCE CONTROL) with a
voltage supply for an external noise source. By switching the supply voltage for an
external noise source on or off via the software, you can activate or deactive the con-
nected device as required.
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4.4.2

Measurement Basics

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the instrument in use itself, for example when measuring the noise
level of an amplifier.

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

The noise source is controlled in the "Output” settings, see "Noise Source"
on page 53

Receiving and Providing Trigger Signals

Using one of the TRIGGER INPUT / OUTPUT connectors of the instrument in use, the
R&S VSE can use a signal from an external device as a trigger to capture data. Alter-
natively, the internal trigger signal used by the instrument in use can be output for use
by other connected devices. Using the same trigger on several devices is useful to
synchronize the transmitted and received signals within a measurement.

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

External trigger as input

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

Trigger output

The instrument in use can provide output to another device either to pass on the inter-
nal trigger signal, or to indicate that the instrument in use itself is ready to trigger.

The trigger signal can be output by the instrument in use automatically, or manually by
the user. If it is provided automatically, a high signal is output when the instrument in
use has triggered due to a measurement start ("Device Triggered"), or when the instru-
ment in use is ready to receive a trigger signal after a measurement start ("Trigger
Armed").

Manual triggering

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

i

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

4.5 Trace Evaluation

Traces in graphical result displays based on the defined result range (see chap-
ter 6.1.2, "Result Range", on page 73) can be configured, for example to perform
statistical evaluations over a defined number of measurements, pulses, or samples.

You can configure up to 6 individual traces for the following result displays (see chap-
ter 6.1.2, "Result Range", on page 73):

® "Pulse Frequency" on page 25

® "Pulse Magnitude" on page 25

® "Pulse Phase" on page 26

® "Pulse Phase (Wrapped)" on page 27
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4,51 Trace Statistics

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

Selected pulse vs all pulses

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

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

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



Trace Evaluation

Mo, averages for
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Fig. 4-5: Trace statistics - number of averaging steps
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5 Configuration

Pulse measurements require a special application on the R&S VSE.

6 Multiple access paths to functionality

The easiest way to configure a measurement channel is via the "Overview" dialog box,
which is displayed when you select the I3 "Overview" icon from the main toolbar or the
"Meas Setup" > "Overview" menu item.

Alternatively, you can access the individual dialog boxes from the corresponding menu
items, or via tools in the toolbars, if available.

In this documentation, only the most convenient method of accessing the dialog boxes
is indicated - usually via the "Overview". For an overview of all available menu items
and toolbar icons see chapter A, "Annex: Reference", on page 257.

General R&S VSE functions

6 The application-independent functions for general tasks on the R&S VSE are also
available for Pulse measurements and are described in the R&S VSE Base Software
User Manual. In particular, this comprises the following functionality:
® Controlling Instruments and Capturing 1/Q Data
® Data Management
® General Software Preferences and Information
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5.1 Configuration Overview

z—= Access: "Meas Setup" > "Overview"

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



Configuration Overview

i Pulse Meas
|
Pulse Period Highto low  Input RF 50 Ohm
Modulation W Frequency 13.25 GHz
Droap On  Ref Level 00 dBm  Source FresRun  Filter Gauss
| Pulse Width 78130578125 s Att 10045 Llevel Meas BW 3200 MHz ‘
Min Off Time 1563n:  Preamp Off  Offset 005 MeasTime 3500 ps
il .. =] . B . (al0) |
L Signal Description -, Input / Frontend | Trigger | Data Acquisition |
b |
&
2 # |
o
8 .. . ==
L Detection -, Measurement | Result Config | ‘
Reference Peak  Top Level Rise /Fall  Position Center ‘
Threshold 100dE  Meas Levels 10/50/20%V  Alignment Center ‘
Hysteresis 00dE  Meas Point Center  Length 7000 ns ‘
Limit Off  Meas Range 75.0 % of Top ‘

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

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

1. Signal Description
See chapter 5.2, "Signal Description", on page 46

2. Input and Frontend Settings
See chapter 5.3, "Input and Output Settings", on page 48
3. (Optionally:) Trigger/Gate

See chapter 5.5, "Trigger Settings", on page 58

4. Data Acquisition
See chapter 5.6, "Data Acquisition", on page 63

5. Pulse Detection
See chapter 5.7, "Pulse Detection", on page 65

6. Pulse Measurement
See chapter 5.8, "Pulse Measurement Settings", on page 66

7. Result Configuration
See chapter 6.1, "Result Configuration”, on page 73
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.
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5.2

Signal Description

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.

Remote command:
SYSTem:PRESet :CHANnel [ :EXECute] on page 110

Specifics for

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

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

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

Signal Description

Access: "Overview" > "Signal Description”
or: "Meas Setup" > "Signal Description"

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

® -1 =
Input Source Frequency Amplitude Output Digital 1Q
A Auto Mode el o
I s e — ol separazen b———— ) e
Min Pulse Width
rocgs On Max Pulse Width
- T |
2 offset |
g > \
s ™ Auto Mode “L
|
Model Chirp Rate :
Pulse Period High to Low - Auto Mode ot
Pulse Has Droop [ on R Yus) :
Pulse Modulation o e
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Signal Description
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Pulse Period
Defines how a pulse is detected.

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

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

Remote command:
SENSe:TRACe:MEASurement :DEFine:PULSe: PERiod on page 113

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

Remote command:
SENSe:TRACe:MEASurement : DEFine: PULSe : ADRoop on page 112

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

Remote command:
SENSe:TRACe:MEASurement :DEFine:PULSe:MODulation on page 113

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

Remote command:
SENSe:TRACe:MEASurement :DEFine:DURation:AUTO on page 111

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

Remote command:
SENSe:TRACe:MEASurement : DEFine:DURation:MAX on page 111
SENSe:TRACe:MEASurement :DEFine:DURation:MIN on page 111



Input and Output Settings

Min Pulse Off Time

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

Remote command:
SENSe:TRACe:MEASurement :DEFine:DURation:OFF on page 111

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

Remote command:
SENSe:TRACe:MEASurement : DEFine: FREQuency:OFFSet : AUTO on page 112

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

Remote command:
SENSe:TRACe:MEASurement : DEFine:FREQuency:OFFSet on page 111

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

Remote command:
SENSe:TRACe:MEASurement : DEFine: FREQuency:RATE : AUTO on page 112

Chirp Rate

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

Remote command:
SENSe:TRACe:MEASurement :DEFine: FREQuency:RATE on page 112

5.3 Input and Output Settings

Access: "Overview" > "Input/Frontend"
or: "Input & Output”

The R&S VSE 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.
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5.3.1 Input Source Settings

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



5.3.1.1

Input and Output Settings

or: "Input & Output" > "Input Source"
The R&S VSE can control the input sources of the connected instruments.
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Radio Frequency Input

Access: "Overview" > "Input/Frontend" > "Input Source" > "Radio Frequency"
or: "Input & Output" > "Input Source" > "IQ File"

The default input source for the instrument in use is "Radio Frequency". Depending on
the instrument in use, different input parameters are available.

Radio Off  Instrument: @9 FSW-26* ~

Frequency i
Input Coupling “ oC

I/Q File Impedance _ 750
High Pass Filter 1to3 GHz ~ On _
YIG-Preselector _ on _

Fig. 5-1: RF input source settings for an R&S FSW
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Input Type

Selects an instrument or a file as the type of input provided to the channel.

Remote command:
INSTrument :BLOCk:CHANnel [ : SETTings] : SOURce on page 117
INPut:SELect on page 116

Instrument
Specifies a configured instrument to be used for input.



Input and Output Settings

Input Coupling
The RF input of the instrument in use 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.

Remote command:
INPut:COUPling on page 114

Impedance
For some measurements, the reference impedance for the measured levels of the
instrument in use can be set to 50 Q or 75 Q.

75 Q should be selected if the 50 Q input impedance is transformed to a higher impe-
dance using a 75 Q adapter of the RAZ type (= 25 Q in series to the input impedance
of the instrument). The correction value in this case is 1.76 dB = 10 log (750Q/50Q).

Remote command:
INPut:IMPedance on page 115

High-Pass Filter 1...3 GHz

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

3 GHz. This filter is used to remove the harmonics of the analyzer in order to measure
the harmonics for a DUT, for example.

This function may require an additional hardware option on the instrument in use.

Remote command:
INPut:FILTer:HPASs[:STATe] on page 114

YIG-Preselector
Activates or deactivates the YIG-preselector, if available on the instrument in use.

An internal YIG-preselector at the input of the instrument in use ensures that image fre-
quencies 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 instrument in use, which may lead to image-frequency
display.

Remote command:
INPut:FILTer:YIG[:STATe] on page 115

Preselector State
Turns the preselector on and off.

When you turn the preselector on, you can configure the characteristics of the prese-
lector and add the preamplifier into the signal path.



Input and Output Settings

When you turn the preselector off, the signal bypasses the preselector and the pream-
plifier, and is fed into the input mixer directly.

Remote command:
INPut:PRESelection[:STATe] on page 116

Preselector Mode
Selects the preselection filters to be applied to the measurement.

"Auto" Performs a measurement by automatically applying all available
bandpass filters.
Available with the optional preamplifier.

"Auto Wide" Performs a measurement by automatically applying the wideband fil-
ters consecutively:

® | owpass 40 MHz

® Bandpass 30 MHz to 2250 MHz

® Bandpass 2 GHz to 8 GHz

® Bandpass 8 GHz to 26.5 GHz
Available with the optional preselector.

"Auto Narrow" Performs a measurement by automatically applying the most suitable
narrowband preselection filters, depending on the bandwidth you
have selected.

For measurement frequencies up to 30 MHz, the instrument in use
uses combinations of lowpass and highpass filters. For higher fre-
quencies, the instrument in use uses bandpass filters.

Available with the optional preselector.

"Manual” Performs a measurement with the filter settings you have defined
manually.

Remote command:
INPut:PRESelection:SET on page 115

10 dB Minimum Attenuation
Turns the availabilty of attenuation levels of less than 10 dB on and off.

When you turn the feature on, the attenuation level is always at least 10 dB to protect
the input mixer and avoid accidental setting of 0 dB, especially if you measure DUTs
with high RFI voltage.

When you turn it off, you can also select attenuation levels of less than 10 dB.

The setting applies to a manual selection of the attenuation as well as the automatic
selection of the attenuation.

Remote command:
INPut:ATTenuation:PROTection[:STATe] on page 114

Input Selection
Selects the RF input you would like to use for a measurement.

Note that you can not use both RF inputs simultaneously.

Remote command:
Global: TNPut : TYPE on page 116



5.3.1.2

Input and Output Settings

1/Q File Input

Access: "Overview" > "Input/Frontend" > "Input Source" > "IQ File"
or: "Input & Output" > "Input Source" > "IQ File"

Alternatively to "live" data input from a connected instrument, measurement data to be
analyzed by the R&S VSE software can also be provided "offline" by a stored data file.
This allows you to perform a measurement on any instrument, store the results to a
file, and analyze the stored data partially or as a whole at any time using the R&S VSE
software.

The "Input Source" settings defined in the "Input" dialog box are identical to those con-
figured for a specific channel in the "Measurement Group Setup" window.

5.3.2

Input Source

.lnstlument_ Instrument: [NONE ']
Input File
Radio

Frequency C\ProgramData\Rohde-Schwarz\WSE\GSM.ig.tar | Select File J

Saved by: WSE_1.13 02 Beta
Comment:

Date & time: 2015-09-24T14:31:15
Sample rate: 6.5 MHz

Mumber of samples: 654051
Duration of signal: 100,623 ms

Mumber of channels: 1
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Input Type

Selects an instrument or a file as the type of input provided to the channel.

Remote command:
INSTrument :BLOCk:CHANnel [ : SETTings] : SOURce on page 117
INPut:SELect on page 116

Input File
Specifies the 1/Q data file to be used for input.

Select "Select File" to open the "Load I/Q File" dialog box.

Output Settings

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

or: "Input & Output" > "Output"



Input and Output Settings

The R&S VSE can control the output provided by the instrument in use to special con-
nectors for other devices.

Which output settings and connectors are available depends on the instrument in use.

For details on the output connectors refer to the instrument's Getting Started manual.

IF/Video Qutput

IF Qut Frequency 50.0 MHz

Moise Source _ On _
Trigger 2 _ Output
Trigger 3 . Output
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Noise Source
Switches the supply voltage for an external noise source on the instrument in use on or
off, if available.

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the instrument in use itself, for example when measuring the noise
level of a DUT.

Remote command:
DIAGnostic:SERVice:NSOurce on page 117

Trigger 2/3

Defines the usage of variable trigger input/output connectors on the instrument in use.
Which output settings are available depends on the type of instrument in use. For
details see the instrument's documentation.

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

"Output” The instrument in use sends a trigger signal to the output connector
to be used by connected devices.
Further trigger parameters are available for the connector.

Remote command:
OUTPut:TRIGger<port>:LEVel on page 129
OUTPut:TRIGger<port>:DIRection on page 129

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



5.4

5.4.1

Frontend Settings

"Device Trig- (Default) Sends a trigger when the instrument in use triggers.
gered"

"Trigger Sends a (high level) trigger when the instrument in use is in "Ready
Armed" for trigger" 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) of
the instrument in use, if available.

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

Remote command:
OUTPut:TRIGger<port>:0TYPe on page 129

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

Remote command:
OUTPut:TRIGger<port>:LEVel on page 129

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

Remote command:
OUTPut:TRIGger<port>:PULSe:LENGth on page 130

Send Trigger — Output Type < Trigger 2/3

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

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

Remote command:
OUTPut:TRIGger<port>:PULSe: IMMediate on page 130

Frontend Settings

Access: "Overview" > "Input/Frontend"

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

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

or: "Input & Output" > "Frequency"



Frontend Settings

Frequency

Center 13.25 GHz

Center Frequency Stepsize

Stepsize = Center T Value | 1.0 MHz

Frequency Offset

Malue 0.0 Hz
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Center frequency

Defines the center frequency of the signal in Hertz.
OHzs fcenter ES fmax
fax @nd span,, depend on the instrument and are specified in the data sheet.

Note: For file input you can shift the center frequency of the current measurement
compared to the stored measurement data. The maximum shift depends on the chan-
nel's current analysis bandwidth.

ABW,, - ABW
CFshift,,, = CF,, + fle 2

channel

If the file does not provide the center frequency, it is assumed to be 0 Hz.

Remote command:
[SENSe: ] FREQuency:CENTer on page 118

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

When you use the mouse wheel, the center frequency changes in steps of only 1/10 of
the "Center Frequency Stepsize".

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

value.

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

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

in the "Value" field.

Remote command:
[SENSe: ] FREQuency:CENTer: STEP on page 118

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



Frontend Settings

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

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

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

Remote command:
[SENSe: ] FREQuency:0FFSet on page 119

5.4.2 Amplitude Settings

Access: "Overview" > "Input/Frontend" > "Amplitude”
or: "Input & Output" > "Amplitude"

Amplitude settings affect the y-axis values.

Amplitude

Reference Level ——————  Input Settings
Value -10.0 dBm Preamplifier . On _
Offset 10,0 dB
5 Input Coupling “ oc
Unit ~dBm ) ——
Auto Level mpecance  ([ERE 750
RF Attenuation ——————  Electronic Attenuation
State on fo
Mode Auto _M,anual_ S —
Value 10.0 dB
Ve
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Reference Level
Defines the expected maximum reference level. Signal levels above this value may not
be measured correctly, which is indicated by the "IF OVLD" status display.

The reference level is also used to scale power diagrams; the reference level is then
used as the maximum on the y-axis.
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Since the hardware of the instrument in use is adapted according to this value, it is rec-
ommended 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).

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel on page 119

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

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

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

Note, however, that the internal reference level (used to adjust the hardware settings to
the expected signal optimally) ignores any "Reference Level Offset". Thus, it is impor-
tant to keep in mind the actual power level the R&S VSE must handle, and not to rely
on the displayed reference level (internal reference level = displayed reference level -
offset).

Remote command:
DISPlay[:WINDow<n>] : TRACe<t>:Y[:SCALe] :RLEVel:OFFSet on page 120

RF Attenuation
Defines the mechanical attenuation for RF input.

Attenuation Mode / Value — RF Attenuation

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

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

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

Remote command:
INPut:ATTenuation on page 121
INPut:ATTenuation:AUTO on page 121

Using Electronic Attenuation
If the (optional) Electronic Attenuation hardware is installed on the instrument in use,
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.
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Note: Note that restrictions may apply concerning which frequencies electronic attenu-
ation is available for, depending on which instrument is connected to the R&S VSE
software. Check your instrument documentation for details.

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

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

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

Remote command:
INPut:EATT:STATe on page 122
INPut:EATT:AUTO on page 122
INPut:EATT on page 122

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

For details see chapter 5.3.1.1, "Radio Frequency Input", on page 49.

Preamplifier — Input Settings
If the (optional) Preamplifier hardware is installed on the instrument in use, a preampli-
fier can be activated for the RF input signal.

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

Depending on the connected instrument, different settings are available. See the
instrument's documentation for details.

Remote command:
INPut:GAIN:STATe on page 120
INPut:GAIN[:VALue] on page 120

5.5 Trigger Settings

Access: "Overview" > "Trigger" > "Trigger Source"
or: "Input & Output" > "Trigger"

Trigger settings determine when the input signal is measured.
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Source Ext Trigger 1 -

=

Level 14V Drop-Cut Time 0.0 s

Offset 0.0s Slope Falling
-_—

Hysteresis 3.0 dB Holdoff 00s

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

Trigger Source Trigger In/Out
Trigger 2 RN outout
L ——
Output Type User Defined T Lewvel High
%
Pulse Length 100.0 ps Send Trigger [
e @@
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Trigger Settings

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

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

Remote command:
TRIGger [ :SEQuence] : SOURce on page 127

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

Remote command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 127

External Trigger<X> — Trigger Source < Trigger Settings
Data acquisition starts when the signal fed into the specified input connector or input
channel of the instrument in use meets or exceeds the specified trigger level.

(See "Trigger Level" on page 61).

Note: Which input and output connectors are available depends on the connected
instrument. For details see the "Instrument Tour" chapter in the instrument's Getting
Started manual.

Remote command:
TRIG:SOUR EXT, TRIG:SOUR EXT2, TRIG:SOUR EXT3, TRIG:SOUR EXT4
See TRIGger [ : SEQuence] : SOURce on page 127

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

Remote command:
TRIG:SOUR IQP, see TRIGger [:SEQuence] :SOURce on page 127

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

(The third IF represents the center frequency.)
This trigger source is only available for RF input.

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

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

Remote command:
TRIG:SOUR IFP, see TRIGger [:SEQuence] : SOURce on page 127

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

For this purpose the software uses a level detector at the first intermediate frequency.
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The resulting trigger level at the RF input depends on the RF attenuation and preampli-
fication. For details on available trigger levels see the instrument's data sheet.

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

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

Remote command:
TRIG:SOUR RFP, see TRIGger [:SEQuence] : SOURce on page 127

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

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

Remote command:

TRIGger [ :SEQuence] : LEVel: IFPower on page 125
TRIGger|[: ] :LEVel:IQPower on page 125

TRIGger [:SEQuence] :LEVel [ :EXTernal<port>] on page 124
TRIGger|: ] :LEVel :RFPower on page 126

SEQuence
SEQuence

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

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

Remote command:
TRIGger [:SEQuence] : TIME:RINTerval on page 128

Drop-Out Time — Trigger Settings

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

Remote command:

TRIGger [:SEQuence] : DTIMe on page 123

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

offset > 0: Start of the measurement is delayed

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

pretrigger., = measurement time, .,

(If supported by the instrument in use.)

Remote command:
TRIGger [:SEQuence] : HOLDoff [ : TIME] on page 123
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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.

Remote command:
TRIGger [:SEQuence] : SLOPe on page 127

Hysteresis < Trigger Settings

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

This setting is only available for "IF Power" or "Magnitude (offline)" trigger sources. The
range of the value depends on the instrument in use.

Remote command:
TRIGger[:SEQuence] : IFPower:HYSTeresis on page 124
TRIGger[:SEQuence] :MAPower:HYSTeresis on page 126

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

Remote command:
TRIGger[:SEQuence] : IFPower:HOLDoff on page 124
TRIGger [:SEQuence] :MAPower:HOLDoff on page 126

Trigger 2/3

Defines the usage of variable trigger input/output connectors on the instrument in use.
Which output settings are available depends on the type of instrument in use. For
details see the instrument's documentation.

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

"Output” The instrument in use sends a trigger signal to the output connector
to be used by connected devices.
Further trigger parameters are available for the connector.

Remote command:
OUTPut:TRIGger<port>:LEVel on page 129
OUTPut:TRIGger<port>:DIRection on page 129

Output Type — Trigger 2/3

Type of signal to be sent to the output

"Device Trig- (Default) Sends a trigger when the instrument in use triggers.
gered"

"Trigger Sends a (high level) trigger when the instrument in use is in "Ready
Armed" for trigger" 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) of
the instrument in use, if available.
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Data Acquisition

"User Defined" Sends a trigger when user selects "Send Trigger" button.

In this case, further parameters are available for the output signal.

Remote command:
OUTPut:TRIGger<port>:0TYPe on page 129

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

Remote command:
OUTPut:TRIGger<port>:LEVel on page 129

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

Remote command:
OUTPut:TRIGger<port>:PULSe: LENGth on page 130

Send Trigger — Output Type < Trigger 2/3

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

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

Remote command:
OUTPut:TRIGger<port>:PULSe: IMMediate on page 130

Data Acquisition

Access: "Overview" > "Data Acquisition" > "Acquisition"
or: "Meas Setup" > "Data Acquisition" > "Acquisition" tab
You must define how much and how data is captured from the input signal.

®» 1

X

Detection

Acquisition

Measur Bandwidth

Filter Type \ Flat

Meas Bandwidth  320.0 MHz

Sample Rate 1.28 GHz | |
Measurement Time |
Meas Time 350.0 ps

Pulse

Record Length | 445000
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Filter type

Defines the filter to be used for demodulation.

"Flat" Standard flat demodulation filter

"Gauss" Filter with optimized settling behaviour (default)

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

For details see chapter A.4, "Effects of Large Gauss Filters",

on page 266.

Remote command:
[SENSe: ]BWIDth:DEMod: TYPE on page 131

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.

Remote command:
[SENSe: ] BANDwidth:DEMod on page 131

Sample rate

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

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

The maximum measurement time in the R&S VSE Pulse application is limited only by
the available memory ("memory limit reached" message is shown in status bar). Note,
however, that increasing the measurement time (and thus reducing the available mem-
ory space) may restrict the number of measurement channels that can be activated
simultaneously on the R&S VSE.

Remote command:
[SENSe: ] SWEep: TIME on page 131
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Pulse Detection

Record length

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

Pulse Detection

Access: "Overview" > "Detection"
or: "Meas Setup" > "Detection”

The pulse detection settings define the conditions under which a pulse is detected
within the input signal.
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Reference Source
Defines the level to be used as a reference for the pulse detection threshold.

"Reference" Current reference level
"Peak" Peak level as measured over the entire capture data interval
"Noise" Noise level determined from the current capture data according to the

Min Pulse Off Time parameter set in Signal Description.
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"Absolute" Absolute level defined by the Threshold

Remote command:
[SENSe: ] DETect:REFerence on page 133

Threshold

The threshold determines whether a pulse is detected or not. The top of a pulse must
exceed the threshold in order to be detected. The threshold is defined in dB in relation
to the defined reference, or as an absolute threshold in dBm.

Remote command:
[SENSe: ] DETect:THReshold on page 133

Hysteresis

Defines a hysteresis for pulse detection in dB in relation to the defined threshold. As
long as the signal does not exceed the hysteresis, the next threshold crossing is
ignored.

Remote command:
[SENSe: ] DETect:HYSTeresis on page 133

Detection Limit

Restricts the number of pulses to be detected. When the maximum number is excee-
ded, measurement is stopped for the current capture buffer. This limitation can be used
to speed up the measurement if only a small number of pulses is of interest.

Remote command:
[SENSe: ] DETect:LIMit on page 132

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

This limit is ignored if Detection Limit is disabled.

Remote command:
[SENSe:]DETect:LIMit:COUNt on page 132

5.8 Pulse Measurement Settings

Access: "Overview" > "Measurement"

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

Access: "Overview" > "Measurement" > "Meas Levels" tab
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or: "Meas Setup" > "Pulse Meas" > "Meas Levels"tab

Some measurements are performed depending on defined levels.

Meas Levels Meas Point Meas Range
2 Pl g Pl
g
Top (100%) Leve Reference Levels
Position E i || unt [ v
E— —_
Meas Algorithm  Median M High [Distal) Threshold 90,0 %
Ripple Portion 50 % Mid (Mesial) Threshold  50.0%
Low [Proximal) Threshold 10,0 %
Boundary (Top </ 3.0%
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Position

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

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

"Edge" The 100% value is measured separately for the rising and falling
edges.
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"Center" The 100% value is measured at the pulse center and used for all
measurements.

Remote command:
SENSe:TRACe:MEASurement : DEFine:COMPensate: ADRoop on page 135

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

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

Remote command:
SENSe:TRACe:MEASurement :ALGorithm on page 134

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

Remote command:
SENSe:TRACe:MEASurement:DEFine:RIPPle on page 135

Reference Level Unit
Defines the unit of the pulse amplitude values, i.e. whether magnitude (V) or power (W,
dBm) values are used to determine the threshold levels for fall and rise times.

Remote command:
SENSe:TRACe:MEASurement : DEFine:AMPLitude:UNIT on page 134

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

Remote command:
SENSe:TRACe:MEASurement :DEFine:TRANsition:HREFerence on page 135

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

Remote command:
SENSe:TRACe:MEASurement : DEFine:TRANsition:REFerence on page 136

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

Remote command:
SENSe:TRACe:MEASurement : DEFine: TRANsition:LREFerence on page 136
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Boundary

The boundary in percent of the pulse amplitude to either side of the pulse top (ON
state). Used to determine the settling time, for example. Once the signal remains within
the boundary, it is assumed to have settled.

Remote command:
SENSe:TRACe:MEASurement : DEFine:BOUNdary: TOP on page 134

5.8.2 Measurement Point

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

or: "Meas Setup" > "Pulse Meas" > "Meas Point" tab

Some specific pulse parameters, e.g. the phase or the frequency, are determined at a
specific time instant (measurement point) within the pulse. You can configure this point
based on a reference and offset value.
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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).
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"Fall" The measurement point is defined in reference to the falling edge
(mid-level crossing).

Remote command:
SENSe:TRACe:MEASurement : DEFine:PULSe: INSTant :REFerence on page 137

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

The "Offset" is indicated in the dialog box.

Remote command:
SENSe:TRACe:MEASurement : DEFine: PULSe: INSTant on page 136

Averaging Window

Measurement point results are averaged over a window centered at the measurement
point. The length of the averaging window in seconds can be defined. A minimum
length of 1 sample is enforced internally.

Remote command:
SENSe:TRACe:MEASurement : DEFine:PULSe: INSTant : AWINdow on page 136

5.8.3 Measurement Range

Access: "Overview" > "Measurement" > "Meas Range" tab
or: "Meas Setup" > "Pulse Meas" > "Meas Range"tab

Some measurements are performed over a range within the pulse, for example the
phase or frequency deviation. The measurement range is specified either by start and
end points relative to the rising and falling edges, or as a proportion of the pulse top.
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Meas Levels Meas Point Meas Range
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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.
"Edge" Defines the start and stop of the measurement range with respect to

the pulse edges. The range is defined by a time offset from the mid-
dle of the rising edge and a time offset from the middle of the falling

edge.
Remote command:
SENSe: TRACe:MEASurement :DEFine:PULSe:ESTimation:REFerence

on page 138
Relative range (Center):
SENSe:TRACe:MEASurement :DEFine:PULSe:ESTimation:LENGth on page 137

Absolute range (Edge):
SENSe: TRACe:MEASurement :DEFine:PULSe:ESTimation:0OFFSet :LEFT

on page 137
SENSe:TRACe:MEASurement :DEFine:PULSe:ESTimation:0OFFSet :RIGHt

on page 138

5.9 Automatic Settings

Access: "Auto Set" toolbar
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Some settings can be adjusted by the R&S VSE automatically according to the current
measurement settings.

Auto Scale ContiNUOUS (All).....eeiiiiiiiee et 72
AULO SCAIE ONCE (All)... ettt e e s s rabr e e e e anneee s 72

Auto Scale Continuous (All)

Automatically determines the optimal result range and reference level position for each
new measurement in all displayed diagrams (for graphical or pulse-based result dis-
plays only).

Remote command:

SENS:TRAC:MEAS:DEF:RRAN:AUTO ON, see SENSe:TRACe:MEASurement:
DEFine:RRANge:AUTO on page 149

DISP:TRAC:Y:SCAL:AUTO ON, see DISPlay|[:WINDow<n>]:TRACe<t>:Y[:
SCALe] : AUTO on page 194

Auto Scale Once (All)

Automatically determines the optimal result range and reference level position once for
the current measurement settings in all displayed diagrams and pulse-based result dis-
plays. All automatic scaling functions are then switched off.

Remote command:

SENS:TRAC:MEAS:DEF:RRAN:AUTO ONCE, see SENSe:TRACe:MEASurement:
DEFine:RRANge:AUTO on page 149

DISP:TRAC:Y:SCAL:AUTO ONCE, see DISPlay [ :WINDow<n>] :TRACe<t>:Y[:
SCALe] : AUTO on page 194
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6 Analysis

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

ous ways.
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6.1 Result Configuration

Access: "Overview" > "Result Configuration"
or: "Meas Setup" > "Result"

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 46).
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6.1.1 Pulse Selection

Access: "Meas Setup" > "Selected Pulse"

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

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

Remote command:

SENSe:TRACe:MEASurement : DEFine: PULSe: SELected on page 149

6.1.2 Result Range

Access: "Overview" > "Result Configuration" > "Result Range" tab

or: "Meas Setup" > "Result" > "Result Range" tab
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The result range determines which data is displayed on the screen (see also "Mea-
surement range vs result range" on page 11). This range applies to the pulse magni-
tude, frequency and phase vs time displays.
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Automatic Range Scaling
Defines whether the result range length is determined automatically according to the
width of the selected pulse (see chapter 6.1.1, "Pulse Selection”, on page 73).

Note: The result range is applied to all pulse-based result displays.

"OFF" Switches automatic range scaling off
"ON" Switches automatic range scaling on
"ONCE" Executes automatic range scaling once and then switches it off

Remote command:
SENSe:TRACe:MEASurement : DEFine:RRANge : AUTO on page 149
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6.1.3.1

Result Configuration

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

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

Remote command:
SENSe:TRACe:MEASurement : DEFine:RRANge :REFerence on page 150

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

Remote command:
SENSe:TRACe:MEASurement : DEFine:RRANge : OFFSet on page 150

Alignment
Defines the alignment of the result range in relation to the selected Result Range Ref-
erence Point.

"Left" The result range starts at the pulse center or selected edge.

"Center" The result range is centered around the pulse center or selected
edge.

"Right" The result range ends at the pulse center or selected edge.

Remote command:
SENSe:TRACe:MEASurement : DEFine:RRANge: ALIGnment on page 149

Length
Defines the length or duration of the result range.

Remote command:
SENSe:TRACe:MEASurement : DEFine : RRANge : LENGth on page 150

Parameter Configuration for Result Displays

Access: "Overview" > "Result Configuration" > "Parameter” tab
or: "Meas Setup" > "Result" > "Parameter" tab

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

e Parameter Distribution Configuration...........ccccceeiiiiiiiiiiiiie e, 75
e Parameter Spectrum Configuration............coicuiiiieiiciiiie e 77
e Parameter Trend Configuration...........ooooieiiiiiiii e 80

Parameter Distribution Configuration

Access: "Overview" > "Result Configuration" > "Parameter” > "Distribution”
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or: "Meas Setup" > "Result" > "Parameter" tab > "Distribution" tab

The parameter distribution evaluations allow you to visualize the number of occurran-
ces for a specific parameter value within the current capture buffer. For each parame-
ter distribution window you can configure which measured parameter is to be dis-
played.
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6 This tab is only available for windows with a Parameter Distribution evaluation.
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Parameter Group

Defines the group of parameters from which one can be selected to display the distri-
bution of the measured values on the y-axis. For a description of the parameters see
chapter 3.1, "Pulse Parameters", on page 11.
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X-Axis
Defines the parameter for which the values are displayed on the x-axis. The available
parameters depend on the selected Parameter Group.

Remote command:
CALCulate<n>:DISTribution:<GroupName> <X-Axis>,<Y-Axis>, see e.d.
CALCulate<n>:DISTribution:FREQuency on page 151

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

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

"Occurrence" Number of occurrences in percent of all measured values.

Histogram Bins
Number of columns on the x-axis, i.e. the number of measurement value ranges for
which the occurrences are determined.

Remote command:
CALCulate<n>:DISTribution:NBINs on page 152

Display Limit Lines

Hides or shows the limit lines in the selected Parameter Trend or Parameter Distribu-
tion result display. You can drag these lines to a new position in the window. The new
position is maintained, the limit check is repeated, and the results of the limit check in
any active table displays are adapted.

Note that this function only has an effect on the visibility of the lines in the graphical
displays, it does not affect the limit check in general or the display of the limit check
results in the table displays.

Remote command:
CALCulate<n>:DISTribution:LLINes[:STATe] on page 152
CALCulate<n>:TRENd:LLINes[:STATe] on page 165

6.1.3.2 Parameter Spectrum Configuration

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

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

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



Result Configuration
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Section Threshold | 50.0 % |

Specifics for 4: Parameter Spectrum ™

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

For more information on how the parameter spectrum is calculated see chapter 4.3,
"Parameter Spectrum Calculation", on page 37.
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Parameter Group

Defines the group of parameters from which one can be selected to display the FFT of
the measured values. For a description of the parameters see chapter 3.1, "Pulse
Parameters", on page 11.
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Parameter
Defines the parameter for which the FFT is calculated and displayed. The available
parameters depend on the selected Parameter Group.

Remote command:
CALCulate<n>:PSPectrum:<GroupName> <X-Axis>, see e.g. CALCulate<n>:
PSPectrum:FREQuency on page 157

Full Auto
Determines the Parameter Spectrum settings automatically. For most measurement
cases, automatic configuration should be suitable.

If enabled, the individual settings are not available.

Remote command:
CALCulate<n>:PSPectrum:AUTO on page 156

Maximum Frequency

Defines the maximum frequency span for which the Spectrum is calculated. Internally,
the span is limited by the number of possible interpolation samples (100 000). Limiting
the span to the actually required frequencies decreases the calculation time and can
improve the obtained RBW.

Remote command:
CALCulate<n>:PSPectrum:MAXFrequency on page 157

Window Type
Used FFT window type

Remote command:
CALCulate<n>:PSPectrum:WINDow on page 161

Block Size
Size of block used in spectrum calculation. Windowing and averaging are used to com-
bine blocks. The block size also determines the resulting RBW of the spectrum.

Remote command:
CALCulate<n>:PSPectrum:BLOCksize on page 156

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

Remote command:
CALCulate<n>:PSPectrum:GTHReshold on page 157

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

Remote command:
CALCulate<n>:PSPectrum:STHReshold on page 160



6.1.3.3 Parameter Trend Configuration

Access: "Overview" > "Result Configuration" > "Parameter” tab > "Trend" tab

Result Configuration

or: "Meas Setup" > "Result" > "Parameter” tab > "Trend" tab

The parameter trend result displays allow you to visualize changes in a specific param-

eter for all measured pulses within the current capture buffer. For each parameter
trend window you can configure which measured parameter is to be displayed on the

x-axis and which on the y-axis.
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Specifics for  5: Parameter Trend

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

Defines the group of parameters from which one can be selected to display the trend
on the y-axis. For a description of the parameters see chapter 3.1, "Pulse Parameters",
on page 11.

Y-Axis
Defines the parameter for which the trend is displayed on the y-axis. The available
parameters depend on the selected "Parameter Group Y" on page 81.

Remote command:

CALCulate<n>:TRENd:<GroupName>:Y, see e.g. CALCulate<n>:TRENd:
FREQuency:Y on page 164

CALCulate<n>:TRENd:<GroupName> Y, X, see €.g. CALCulate<n>:TRENd:
FREQuency on page 162

Parameter Group X

Defines the group of parameters from which one can be selected to display the trend
on the x-axis. For a description of the parameters see chapter 3.1, "Pulse Parameters",
on page 11.

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

Remote command:

CALCulate<n>:TRENd:<GroupName>:X, see e.g. CALCulate<n>:TRENd:
FREQuency:X on page 163

CALCulate<n>:TRENd:<GroupName> Y, X, see e.g. CALCulate<n>:TRENd:
FREQuency on page 162

Display Limit Lines

Hides or shows the limit lines in the selected Parameter Trend or Parameter Distribu-
tion result display. You can drag these lines to a new position in the window. The new
position is maintained, the limit check is repeated, and the results of the limit check in
any active table displays are adapted.

Note that this function only has an effect on the visibility of the lines in the graphical
displays, it does not affect the limit check in general or the display of the limit check
results in the table displays.

Remote command:
CALCulate<n>:DISTribution:LLINes[:STATe] on page 152
CALCulate<n>:TRENd:LLINes[:STATe] on page 165

Table Configuration

Access: "Overview" > "Result Configuration” > "Table Config"

or: "Meas Setup" > "Result" > "Table Config" tab
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During each measurement, a large number of statistical and characteristic values are
determined. The "Pulse Statistics" and "Pulse Results" result displays provide an over-
view of the parameters selected here.

Note that the "Result Configuration" dialog box is window-specific; table configuration
settings are only available if a table display is selected. However, the table configura-
tion applies to all tables, regardless of which table is selected.
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Select the parameters to be included in the tables, and the required unit scaling, if
available. For a description of the individual parameters see chapter 3.1, "Pulse
Parameters”, on page 11.

Remote command:

CALCulate<n>:TABLe:<GroupName>:<ParamName>, see chapter 8.4.10.6, "Con-
figuring the Statistics and Parameter Tables", on page 178

6.1.4.1 Table Export Configuration

Access: "Overview" > "Result Configuration" > "Table Config" > "Table Export"

Table results can be exported to an ASCII file for further evaluation in other (external)
applications.

The settings are window-specific and only available for result tables.
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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).
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Columns to Export
Defines which of the result table columns are to be included in the export file.

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

Remote command:
MMEMory : STORe<n>: TABLe on page 249

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

Remote command:
FORMat :DEXPort:DSEParator on page 247

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.3, "Reference: ASCII File Export Format",
on page 265.
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Note: To store the measurement results for all traces and tables in all windows, use
the Export Trace to ASCII File command in the "Save/Recall" > "Export" menu. (See
also chapter 6.3.2, "Trace / Data Export Configuration”, on page 98.)

Remote command:
MMEMory : STORe<n>:TABLe on page 249

6.1.4.2 Limit Settings for Table Displays

Access: "Overview" > "Result Configuration" > "Table Config" > "Limits"

Measurement results can be checked against defined limits and the results of the limit
check can then be indicated in the Result Table.

For details on limits see "Pulse Resulis" on page 28.
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Specifics for 1: Pulse Results M |

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

Optionally, limit lines can be displayed in the Parameter Distribution and Parameter
Trend diagrams. You can drag these lines to a new position in the window. The new
position is maintained, the limit check is repeated, and the results of the limit check in
any active table displays are adapted.
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Parameter Group
Defines the group of parameters from which one can be selected to define limits. For a
description of the parameters see chapter 3.1, "Pulse Parameters", on page 11.

Parameter
Defines the parameter for which the limits are to be defined. The available parameters
depend on the selected Parameter Group.

Activating a limit check for a parameter
To activate a limit check for the selected parameter, set "Limit On/Off" to "ON".

Remote command:
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATe
on page 191

Defining lower and upper limits for a parameter
The "Lower Limit" and "Upper Limit" define the valid value range for the limit check for
the selected parameter.

Remote command:
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit on page 193

Deactivating a limit check for an entire parameter group

To deactivate all limits for an entire parameter group at once, select "Turn off all limits
in group”. This function is identical to setting "Limit On/Off" to "OFF" for each parame-
ter in the group.

Remote command:
CALCulate<n>:TABLe:<ParameterGroup>:ALL:LIMit:STATe on page 192

Deactivating all limit checks for all parameter groups
To deactivate all limits for all parameter groups at once, select "Turn off limits". This
function is identical to setting "Limit On/Off" to "OFF" for each parameter in each group.

Remote command:
CALCulate<n>:TABLe:ALL:LIMit:STATe on page 193

Y-Scaling

Access: "Overview" > "Result Configuration" > "Y Scaling"
or: "Meas Setup" > "Result" > "Y Scaling" tab

The scaling for the vertical axis is highly configurable, using either absolute or relative
values.
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Specifics for  2: Parameter Spectrum ™

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

® From the "Overview", select "Result Configuration”, then switch to the "Y-Scaling"
tab.

® From the "Meas Setup" menu, select "Scale".
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Automatic Grid Scaling
The y-axis is scaled automatically according to the current measurement settings and
results (continuously).

Note: If a limit is defined for a parameter that is displayed in a Parameter Trend dia-
gram (see "Activating a limit check for a parameter" on page 85), autoscaling is not
available for the axis this parameter is displayed on.
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Note: Tip: To update the scaling automatically once when this setting for continuous
scaling is off, use the "Auto Scale Once" on page 87 button or the softkey in the
AUTO SET menu.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :AUTO on page 194

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

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

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :AUTO on page 194

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

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :MAXimum on page 195
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :MINimum on page 195

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

Per Division < Relative Scaling (Reference/ per Division)
Defines the value range to be displayed per division of the diagram (1/10 of total
range).

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

Remote command:

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:PDIVision on page 196

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

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RPOSition on page 196

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

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RVALue on page 196
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6.2

6.2.1

Markers

Units

Access: "Overview" > "Result Configuration" > "Units"
or: "Meas Setup" > "Result" > "Units" tab
The unit for phase display is configurable.
Result Range  Markers  Marker Settings  Parameter  Table Config nﬂﬁ ¥ Scaling

Prase
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Phase Unit

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

Remote command:
UNIT:ANGLe on page 197

Markers

Access: "Overview" > "Result Configuration" > "Markers"
or: "Marker"

Markers help you analyze your measurement results by determining particular values
in the diagram. Thus you can extract numeric values from a graphical display.

e Individual Marker SettingS.......ccccuiuiiiiiiii e 88
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o Marker Positioning FUNCHONS. ........uuiiiiiiii e 93

Individual Marker Settings

Access: "Overview" > "Result Configuration" > "Markers"
or: "Marker" > "Marker"

Up to 17 markers or delta markers can be activated for each window simultaneously.
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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 ("X-value"). Pressing the softkey again deactivates the
selected marker.

Marker 1 is always the default reference marker for relative measurements. If activa-
ted, markers 2 to 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.

If normal marker 1 is the active marker, pressing the "Mkr Type" softkey switches on
an additional delta marker 1.
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Note: Setting markers in Parameter Trend Displays. In Parameter Trend displays,
especially when the x-axis unit is not pulse number, positioning a marker by defining its
x-axis value (as in the "Marker Configuration" dialog box) can be very difficult or unam-
biguous. Thus, markers are positioned by defining the corresponding pulse number in
the "Marker" edit field for all parameter trend displays, regardless of the displayed x-
axis parameter. However, the position displayed in the marker information area or the
marker table is shown in the defined x-axis unit.

Remote command:

CALCulate<n>:MARKer<m>[:STATe] on page 202
CALCulate<n>:MARKer<m>:X on page 203
CALCulate<n>:MARKer<m>:Y? on page 250
CALCulate<n>:DELTamarker<m>[:STATe] on page 204
CALCulate<n>:DELTamarker<m>:X on page 205
CALCulate<n>:DELTamarker<m>:Y? on page 250

&' Place New Marker
Activates the next currently unused marker and sets it to the peak value of the current
trace in the current window.

[m -/ Marker 1/ Delta 1/ Delta 2/.../Delta 16

When you select the arrow on the marker selection list in the toolbar, or select a
marker from the "Marker > Select Marker" menu, the marker is activated and an edit
dialog box is displayed to enter the marker position ("X-value").

To deactivate a marker, select the marker name in the marker selection list in the tool-
bar (not the arrow) to display the "Select Marker" dialog box. Change the "State" to
"Off".

Marker 1 is always the default reference marker for relative measurements. If activa-
ted, markers 2 to 16 are delta markers that refer to marker 1. These markers can be
converted into markers with absolute value display using the "Marker Type" function.

Remote command:

CALCulate<n>:MARKer<m>[:STATe] on page 202
CALCulate<n>:MARKer<m>:X on page 203
CALCulate<n>:MARKer<m>:Y? on page 250
CALCulate<n>:DELTamarker<m>[:STATe] on page 204
CALCulate<n>:DELTamarker<m>:X on page 205
CALCulate<n>:DELTamarker<m>:X:RELative? on page 250
CALCulate<n>:DELTamarker<m>:Y? on page 250

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

Remote command:
Marker selected via suffix <m> in remote commands.
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Marker State
Activates or deactivates the marker in the diagram.

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 202
CALCulate<n>:DELTamarker<m>[:STATe] on page 204

X-value
Defines the position of the marker on the x-axis.

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

Remote command:
CALCulate<n>:DELTamarker<m>:X on page 205
CALCulate<n>:MARKer<m>:X on page 203

Marker Type
v

e
Toggles the marker type.

The type for marker 1 is always "Normal", the type for delta marker 1 is always "Delta".
These types cannot be changed.

Note: If normal marker 1 is the active marker, switching the "Mkr Type" activates an
additional delta marker 1. For any other marker, switching the marker type does not
activate an additional marker, it only switches the type of the selected marker.

"Normal" A normal marker indicates the absolute value at the defined position
in the diagram.

"Delta" A delta marker defines the value of the marker relative to the speci-
fied reference marker (marker 1 by default).

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 202
CALCulate<n>:DELTamarker<m>[:STATe] on page 204

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

Remote command:
CALCulate<n>:DELTamarker<m>:MREF on page 204

Assigning the Marker to a Trace

The "Trace" setting assigns the selected marker to an active trace. The trace deter-
mines which value the marker shows at the marker position. If the marker was previ-
ously assigned to a different trace, the marker remains on the previous frequency or
time, but indicates the value of the new trace.



Markers

If a trace is turned off, the assigned markers and marker functions are also deactiva-
ted.

Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 202

Select Marker
-]

The "Select Marker" function opens a dialog box to select and activate or deactivate
one or more markers quickly.

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

All Markers Off
od

Deactivates all markers in one step.
Remote command:

CALCulate<n>:MARKer<m>:AOFEF on page 201
6.2.2 General Marker Settings

Access: "Overview" > "Result Configuration" > "Marker Settings"

or: "Marker" > "Marker" > "Marker Settings" tab

Marker Table

o on ‘
J
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Markers
Marker Table Display
Defines how the marker information is displayed.
"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" Displays the marker information within the diagram area.
"Auto" (Default) Up to two markers are displayed in the diagram area. If

more markers are active, the marker table is displayed automatically.

Remote command:
DISPlay:MTABle on page 205

Marker Positioning Functions

Access: "Marker" toolbar

The following functions set the currently selected marker to the result of a peak search
or set other characteristic values to the current marker value.

ST (= To Y F= T = N 93
[T QRS T=Y= o] o TR N 93
SEAICH NEXE PEAK.....ccoiiee ettt a e e e e as 94
S T=T= Tge T 1Y/ 1o T 10 T o S 94
Search Next MINIMUM........cooiiiiieiiieeeeee et e et ee et a e e e e e e eeeeaaees 94

Select Marker
[ [

The "Select Marker" function opens a dialog box to select and activate or deactivate
one or more markers quickly.

Selected State Selected State Selected State
Marker1 [ ort Delta & on [ Delta1? on 54l
Delta 1 Off Delta7 on Delta 13 on
Delta 2 o Delta 8 on [o Deftal4 on [o
Delta3 @ Off Delta on B Delta 15 onll
petat0  onf@)  Detass  onfED
Delta 5 On Delta 11 on o

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

Peak Search

AN
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Sets the selected marker/delta marker to the maximum of the trace. If no marker is
active, marker 1 is activated.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum[:PEAK] on page 208
CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK] on page 207

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

')D

AN
Remote command:

CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 208
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 206

Search Minimum

v/

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

Remote command:
CALCulate<n>:MARKer<m>:MINimum[:PEAK] on page 209
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK] on page 207

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

N

i

Remote command:
CALCulate<n>:MARKer<m>:MINimum:NEXT on page 208
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 207

6.3 Trace Configuration

Access: "Trace"

Traces in graphical result displays based on the defined result range (see chap-
ter 6.1.2, "Result Range", on page 73) can be configured, for example to perform stat-
istical evaluations over a defined number of measurements, pulses, or samples.

For details on trace evaluation see chapter 4.5, "Trace Evaluation", on page 42.

Trace data can also be exported to an ASCII file for further analysis. For details see
chapter 6.3.2, "Trace / Data Export Configuration", on page 98.
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6.3.1 Trace Settings

Access: "Trace > Trace..."

You can configure the settings for up to 6 individual traces for the following result dis-
plays, which are based on the defined result range (see chapter 6.1.2, "Result Range",
on page 73):

® "Pulse Frequency" on page 25

® "Pulse Magnitude" on page 25

® "Pulse Phase" on page 26

® '"Pulse Phase (Wrapped)" on page 27

Detector ————— Statistics
Mode - Hold Selected Pulse
- n e
’ Trace 2 ] [Blank )@ [Autereak  -]|[]
’ Trace 3 ] [Blank ‘] IE| [Auto Peak '] O
’ Trace 4 ] [Blank ‘] [ [Auto Peak '] O SRR AT
0
Trace 5 [Blank -] [Autoreak  ~]|[] Max. Trace Paints:
Trace6 | [Blank -]|@  [Autoreak  -]|[] 100000
Quick Config
| reeamees || ptlebese ][ semeees ]
Specifics for 1: Magnitude Capture ™
Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace B........eeeeeeeeeeerieiieiieeiieee e eeeeeeens 95
Q= ot 3N 1Y (o Yo [N 96
(DS (<Y o3 (o] 96
[ (0] [ T 96
] P= L] (7= | I V7= 1L F= L o DT 97
L Selected PUISE VS All PUISES.......eeeeeeeeeeeeeeee e eee e eee e e eee e eeeeeeeeeeeee e e eesneenaenas 97
L Capture / AVErage COUNt..........ceucueveveeeeeeeeeeeeeeeeeeeeteeteeeeeseeesesenesasaeaneeeeeeeennas 97
L Maximum number Of trace POINES...........c.eueueueeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeee e, 97
Predefined Trace Settings - QUICKk CONfig.........cuiiiiiiiiiiiiiee e 97
Trace 1/Trace 2/Trace 3/Trace 4 (SOftKEYS).....uuuuiiiiciiieeiiiiiiee e 98

Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the corresponding trace for configuration. The currently selected trace is high-
lighted orange.
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For the Magnitude Capture result display, only one trace is available, which cannot be
configured.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>[:STATe] on page 199
Selected via numeric suffix of TRACe<t> commands

Trace Mode
Defines the update mode for subsequent traces.

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

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

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

"Average" The average is formed over several measurements.
"View" The current contents of the trace memory are frozen and displayed.
"Blank" Removes the selected trace from the display.

Remote command:
DISPlay[:WINDow<n>] : TRACe<t>:MODE on page 197

Detector
Defines the trace detector to be used for trace analysis.

"Auto" Selects the optimum detector for the selected trace and filter mode.
This is the default setting.

"Type" Defines the selected detector type.
Remote command:

[SENSe: ] [WINDow<n>:]DETector<t>[:FUNCtion] on page 200
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] :AUTO on page 200

Hold
If activated, traces in "Min Hold", "Max Hold" and "Average" mode are not reset after
specific parameter changes have been made.

Normally, the measurement is started again after parameter changes, before the mea-
surement results are analyzed (e.g. using a marker). In all cases that require a new
measurement after parameter changes, the trace is reset automatically to avoid false
results (e.g. with span changes). For applications that require no reset after parameter
changes, the automatic reset can be switched off.

The default setting is off.

Remote command:
DISPlay[:WINDow<n>] : TRACe<t>:MODE:HCONtinuous on page 198
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Statistical Evaluation

If the trace modes "Average", "Max Hold" or "Min Hold" are set, you can define how
many pulses, measurements and measurement samples are included in the statistical
evaluation.

For details see chapter 4.5.1, "Trace Statistics", on page 42.

Selected Pulse vs All Pulses < Statistical Evaluation
Defines which pulses are included in the statistical evaluation.

"Selected Only the selected pulse from each measurement is included in the
pulse" statistical evaluation.
"All Pulses" All measured pulses from each measurement are included in the stat-

istical evaluation.

Remote command:
[SENSe:] [STATistic<n>:]TYPE on page 200

Capture / Average Count «— Statistical Evaluation

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

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

The "Average Count" also determines the number of measurements used to calculate
the pulse trace statistics for the result range displays (see chapter 4.5.1, "Trace Statis-
tics", on page 42).

Remote command:

[SENSe: ] SWEep:COUNt on page 199

[SENSe: ] AVERage<n>:COUNt on page 199

Maximum number of trace points <« Statistical Evaluation

If the number of samples within the result range (see chapter 6.1.2, "Result Range",
on page 73) is larger than this value, the trace data is reduced to the defined maximum
number of trace points using the selected detector.

Restricting this value can improve performance during statistical evaluation of large
result range lengths.

Remote command:
[SENSe: ] SWEep:POINts on page 201

Predefined Trace Settings - Quick Config
Commonly required trace settings have been predefined and can be applied very
quickly by selecting the appropriate button.

Function Trace Settings

Preset All Traces Trace 1: Clear Write

Blank




6.3.2

Trace Configuration

Function Trace Settings
Set Trace Mode Trace 1: Max Hold
Max | Avg | Min Trace 2: Average
Trace 3: Min Hold
Blank
Set Trace Mode Trace 1: Max Hold
Max | ClrWrite | Min Trace 2: Clear Write
Trace 3: Min Hold
Blank

Trace 1/Trace 2/Trace 3/Trace 4 (Softkeys)
Displays the "Traces" settings and focuses the "Mode" list for the selected trace.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>[:STATe] on page 199

Trace / Data Export Configuration

Access: "Trace" > "Trace" > "Trace/Data Export"

The R&S VSE provides various evaluation methods for the results of the performed
measurements. However, you may want to evaluate the data with other, external appli-
cations. In this case, you can export the measurement data to an ASCII file.

The standard data management functions (e.g. saving or loading instrument settings,
or exporting the 1/Q data in other formats) that are available for all R&S VSE applica-
tions are not described here.

See the R&S VSE User Manual for a description of the standard functions.

Traces mm Copy~

Export all Traces and all Table Results

Include Instrument & Measurement Settings

Trace to Export 1 -

Decimal Separator Comma

f  ——

Export Trace to ASCII File

Export all Traces and all Table ReSUIS..........uueiiiiiiii e 99
Include Instrument Measurement Settings..........coiiiiiiiiiiiii e 99
I = 1ot (o T = oo S 99
[T ot g b= RS T=T o F= = (o ) S EERPRRR 99
EXPOrt Trace 10 ASCI File....ciiii it e e e e e e 99
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Zoom Functions

Export all Traces and all Table Results
Selects all displayed traces and result tables (e.g. Result Summary, marker table etc.)
in the current application for export to an ASCII file.

Alternatively, you can select one specific trace only for export (see Trace to Export).

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

Remote command:
FORMat :DEXPort: TRACes on page 248

Include Instrument Measurement Settings
Includes additional instrument and measurement settings in the header of the export
file for result data.

Remote command:
FORMat : DEXPort :HEADer on page 248

Trace to Export
Defines an individual trace that will be exported to a file.

This setting is not available if Export all Traces and all Table Results is selected.

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

Remote command:
FORMat :DEXPort:DSEParator on page 247

Export Trace to ASCII File
Opens a file selection dialog box and saves the selected trace in ASCII format (.dat)
to the specified file and directory.

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

Remote command:
MMEMory : STORe<n>:TRACe on page 212

Zoom Functions

Access: "Zoom" icons in toolbar

ST e le| [ oo o o FO PSPPI 99
VL0111 o] L= o Yo 1 4 PRSP 100
Restore Original DiSPlay.....ccuiieeeiiiiccciiiieiiie et e e e e e e e e e e e e e e ennnnns 100
& Deactivating Zoom (Selection MOE).........ccueerueiererreieierieesreseese e sresneneas 100

Single Zoom

e,



Zoom Functions

A single zoom replaces the current diagram by a new diagram which displays an
enlarged extract of the trace. This function can be used repetitively until the required
details are visible.

Remote command:
DISPlay[:WINDow<n>]:Z0OOM:STATe on page 209
DISPlay[:WINDow<n>]:ZOOM:AREA on page 209

Multiple Zoom

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

Remote command:
DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:STATe on page 210
DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:AREA on page 210

Restore Original Display
Q

1:1
Restores the original display, that is, the originally calculated displays for the entire
capture buffer, and closes all zoom windows.

Remote command:

single zoom:

DISPlay[:WINDow<n>]:Z0OOM:STATe on page 209

multiple zoom:

DISPlay[:WINDow<n>] :Z00M:MULTiple<zoom>:STATe on page 210 (for each
multiple zoom window)

& Deactivating Zoom (Selection mode)
Deactivates any zoom mode.

Selecting a point in the display no longer invokes a zoom, but selects an object.

Remote command:

single zoom:

DISPlay[:WINDow<n>] :200M:STATe on page 209

multiple zoom:

DISPlay[:WINDow<n>]:Z00OM:MULTiple<zoom>:STATe on page 210 (for each
multiple zoom window)



How to Perform a Standard Pulse Measurement

7 How to Perform Measurements in the Pulse

71

Application

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

e How to Perform a Standard Pulse Measurement...........cccccccvevviiiieneescciene e 101
e How to Configure a Limit Check for a Pulse Measurement.............cccccccccieriiei. 102

How to Perform a Standard Pulse Measurement

To perform a standard pulse measurement
1. Open a new channel or replace an existing one and select the "Pulse" application.

2. Select the "Meas Setup > Overview" menu item to display the "Overview" for a
Pulse measurement.

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

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

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

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

e "Measurement Bandwidth": the amount of signal bandwidth to be captured
e "Measurement Time": how long the input signal is to be captured

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

8. Select the "Measurement" button and define the general measurement settings
concerning:

e the measurement levels
e the measurement point
e the measurement range

9. Select the 6. "Add Window" icon from the toolbar to add further result displays for
the Pulse channel.

10. Select "Meas Setup > Overview" to display the "Overview".
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11.

12.

13.

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.
Configure specific settings for the selected evaluation method(s).
Configure a limit check (see chapter 7.2, "How to Configure a Limit Check for a
Pulse Measurement”, on page 102)

e Configure markers and delta markers to determine deviations and offsets within
the results, e.g. when comparing errors or peaks.
Adapt the diagram scaling to the displayed data.
Optionally, configure the trace to display the average over a series of measure-
ments. If necessary, increase the "Capture/Average Count" in the "Capture"
dialog box.

In the "Control" toolbar, or in the "Sequence" tool window, select =+| "Single" cap-
ture mode, then select the B "Capture" function to stop the continuous measure-
ment mode and start a defined number of measurements.

Select "Meas Setup > Selected Pulse" and select a specific pulse to be evaluated.

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

7.2 How to Configure a Limit Check for a Pulse Measure-
ment

To configure a limit check for a pulse measurement

Measurement results can be checked against defined limits and the results of the limit
check can then be indicated in the Result Table. This procedure assumes a standard
pulse measurement has been defined (as described in chapter 7.1, "How to Perform a
Standard Pulse Measurement”, on page 101) and a Result Table display is active.

1.

2
3.
4

Select the "Result Config" button in the "Overview".
If necessary, select the Result Table from the "Specifics for" list of windows.
Switch to the "Table Config" tab, then select the "Limits" tab.

Select the parameter for which you want to perform a limit check.
For details on available parameters and parameter groups see chapter 3.1, "Pulse
Parameters”, on page 11.

Toggle the "Limit On/Off" setting to "On".

Define the lower or upper limit value, or both.

User Manual 1176.8922.02 — 01 102



How to Configure a Limit Check for a Pulse Measurement

7. Repeat step 4 to step 6 for each parameter you want to perform a limit check on.

The measured values and all newly measured values for the specified parameter

are compared to the defined limit values.

If the measured value remains above the lower limit and below the upper limit, it is
displayed in green in the Result Table.

If the measured value exceeds either limit value, it it displayed in red in the Result
Table.

@ Changing the limit values graphically

Limit lines can also be displayed in Parameter Trend or Parameter Distribution result
displays ("Meas Setup > Result Config" > "Parameter" tab > "Display Limit Lines").

You can drag these limit lines to a new position in the window. The new position is
maintained, the limit check is repeated, and the results of the limit check in any active
table displays are adapted.

To deactivate a limit check

1. Select the "Result Config" button in the "Overview".

2. If necessary, select the Result Table from the "Specifics for" list of windows.
3. Switch to the "Table Config" tab, then select the "Limits" tab.
4

e To deactivate the limit check for a single parameter, select the parameter and
toggle the the "Limit On/Off" setting to "Off".

e To deactivate the limit check for an entire parameter group, select "Turn off all
limits in group".

e To deactivate the limit check for all parameters in all parameter groups, select
"Turn off limits".
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8 Remote Commands for Pulse Measure-

8.1

ments

The following commands are required to perform measurements in the R&S VSE
Pulse application in a remote environment.

It is assumed that the R&S VSE has already been set up for remote control in a net-
work as described in the R&S VSE Base Software User Manual.

General R&S VSE Remote Commands

The application-independent remote commands for general tasks on the R&S VSE are
also available for Pulse measurements and are described in the R&S VSE Base Soft-
ware User Manual. In particular, this comprises the following functionality:

® Controlling instruments and capturing data
® Managing Settings and Results

Setting Up the Instrument

Using the Status Register

Channel-specific commands

Apart from a few general commands on the R&S VSE, most commands refer to the
currently active channel. Thus, always remember to activate a Pulsechannel before
starting a remote program for a Pulsemeasurement.

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

L J [ 01 (o T VT o] o 1 U PUPPRPRT 104
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®  RetrieViNg RESUILS........uuiiiiiiiiiieec e e e r e e e 211
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Introduction

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

The syntax of a SCPI command consists of a header and, in most cases, one or more
parameters. To use a command as a query, you have to append a question mark after
the last header element, even if the command contains a parameter.
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A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (ASCIl code 0 to 9, 11 to 32 decimal, e.g. blank).
If there is more than one parameter for a command, 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 VSE.

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 Conventions used in Descriptions

Note the following conventions used in the remote command descriptions:

e Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitely.

® Parameter usage
If not specified otherwise, a parameter can be used to set a value and it is the
result of a query.
Parameters required only for setting are indicated as Setting parameters.
Parameters required only to refine a query are indicated as Query parameters.
Parameters that are only returned as the result of a query are indicated as Return
values.

® Conformity
Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the R&S VSE follow the SCPI syntax rules.

® Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an Asynchronous
command.

® Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as *RST values, if available.

® Default unit
This is the unit used for numeric values if no other unit is provided with the parame-
ter.

® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.
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8.1.2 Long and Short Form

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

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

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

8.1.3 Numeric Suffixes

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

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

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

Example:

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

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

8.1.4 Optional Keywords

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

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

Optional keywords are emphasized with square brackets.

Example:
Without a numeric suffix in the optional keyword:
[SENSe: ] FREQuency:CENTer is the same as FREQuency:CENTer

With a numeric suffix in the optional keyword:
DISPlay[:WINDow<l...4>]:Z00M:STATe

DISPlay:Z0O0OM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.
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8.1.5 Alternative Keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.

Example:
[SENSe: ]BANDwidth |BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect
as BWID 1MHZ.

8.1.6 SCPI Parameters

Many commands feature one or more parameters.

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

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

Parameters may have different forms of values.

®  NUMEMC VAIUEBS...coeeeeii ettt e e e e e e e et e e e e e e et e e e e e renaanns 107
L I = ToTo] [=Y=1 o DU U UU PP PP PPOPPIN 108
®  Character Data...........ccoooiiiieeeeeeee ettt ——————————————— 108
L I O F= T Tox (=T ] (] o T PUPPURRNE 109
L =1 (ool [l B F- ] = TR 109

8.1.6.1 Numeric Values

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

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

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

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

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

cases.
e  MIN/MAX

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

Defines the default value.
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8.1.6.3
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e UP/DOWN
Increases or decreases the numeric value by one step. The step size depends on
the setting. In some cases you can customize the step size with a corresponding
command.

Querying numeric values

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

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1£9

In some cases, numeric values may be returned as text.

® INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

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

Boolean

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

Querying boolean parameters

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

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

Character Data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information see chapter 8.1.2, "Long and Short Form",
on page 106.

Querying text parameters

When you query text parameters, the system returns its short form.
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8.1.6.5

Common Suffixes

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

Character Strings

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

Example:
INSTRument:DELete 'Spectrum'

Block Data

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

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. In the example the 4 follow-
ing digits indicate the length to be 5168 bytes. The data bytes follow. During the trans-
mission of these data bytes all end or other control signs are ignored until all bytes are
transmitted. #0 specifies a data block of indefinite length. The use of the indefinite for-
mat requires a NL"END message to terminate the data block. This format is useful
when the length of the transmission is not known or if speed or other considerations
prevent segmentation of the data into blocks of definite length.

Common Suffixes

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

Suffix Value range Description
<m> 1..16 Marker
<n> 1.x Window
<t> 1 Trace

Activating Pulse Measurements

Pulse measurements require a special application in the R&S VSE. The common com-
mands for configuring and controlling measurement channels, as well as blocks and
sequences, are also used in the R&S VSE Pulse application.

They are described in the R&S VSE Base Software User Manual.
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8.4 Configuring the Measurement

The following remote commands are required to configure a Pulse measurement.

e Restoring the Default Configuration (Preset).........oooiiiiiiiiiiiiee e, 110
®  SigNal DESCIIPON. ... . 110
@  INPUY/OULPUL SEEHINGS. . uveeiiiiieiei ittt e e e e e e e e e e an 113
o Frontend Configuration..........ccoii oot 117
o  Triggering MeasUremMENTS. ... .....u ittt e e e e e e e e 123
@  Data ACQUISIION. .. oot e e e e e e e e e e e e ——————— 130
O PUISE DeteCHION. ..o e e 132
e Configuring the Pulse Measurement...........ccooiiiiiiiiiiiiie e 133
o Configuring the Result DiSPIay.......c.ueeiiiiiiiieiiiiiieee et 138
e  Configuring the RESUILS.........coo i 148

8.4.1 Restoring the Default Configuration (Preset)

SYSTem:PRESet: CHANNEILEXECULE]...ccicieieeeeeeeieeeeeeeeeeeeeeeet s ee s e e e e e e e eeaeeaeeeeeeeeeeeens 110

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

Example: INST 'Spectrum2'

Selects the channel for "Spectrum?2".
SYST:PRES:CHAN:EXEC

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

Manual operation: See "Preset Channel" on page 46

8.4.2 Signal Description

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

SENSe:TRACe:MEASurement:DEFine:DURatION:AUTO.....ccceieieeeiieieeeeeeeeeceeeeeeeeeeeveveeeaeee 111
SENSe:TRACe:MEASurement:DEFine:DURatioN:MAX........coeieiiiieiieieeeeeeiiie e e e e e e e eeeeenn 111
SENSe: TRACe:MEASurement:DEFine:DURatioN:MIN........c..ueieiieiriiiiiiiee e eeeenin e e 11
SENSe:TRACe:MEASurement:DEFine:DURAtION:OFF...........uvviiiiiiieeeeieeccceeiieeeeeeeeeae e e 111
SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet..........ccceeeveveveveeeceevieiiiiiieeen 111
SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTO......ccceiiiiieiieeeeeeeeeeeeeeees 112
SENSe:TRACe:MEASurement:DEFine:FREQUENCY:RATE ........uuuuuuiiiiaieieee e e e eeeeeeeeeeeeees 112
SENSe:TRACe:MEASurement:DEFine:FREQUENCY:RATE:AUTO......uuuiiiaaieeeeeeeeeeeeeeeeeees 112
SENSe:TRACe:MEASurement:DEFIN€:PULSE:ADROOP. ...ccieirirreeeenineaaaaaaaeeeeeeeaeaaaaaaeeeees 112
SENSe:TRACe:MEASurement:DEFine:PULSe:MODUIAtioN.........ccuueiereeeeiniieeeeeeeiiieeeeeeeen. 113
SENSe:TRACe:MEASurement:DEFiNe:PULSE:PERIOC.........ccccuvrririirereeeeeeesecenieeeeeeeaaaeens 113
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SENSe:TRACe:MEASurement:DEFine:DURation:AUTO <State>

If this flag is set to ON, the pulse timing parameters (min/max width, min off time) are
determined automatically from the current capture settings.

Parameters:
<State> ON|OFF |01

*RST: ON

Manual operation: See "Timing Auto Mode" on page 47

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

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

Parameters:
<PulseMaxWidth> *RST: 5ms
Default unit: S

Manual operation: See "Minimum Pulse Width, Maximum Pulse Width" on page 47

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

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

Parameters:
<PulseMinWidth> *RST: 50 ns
Default unit: S

Manual operation: See "Minimum Pulse Width, Maximum Pulse Width" on page 47

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

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

Parameters:
<PulseMinOff> *RST: 1us
Default unit: S

Manual operation: See "Min Pulse Off Time" on page 48

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

Use the SENSe: TRACe :MEASurement : DEFine:FREQuency:0FFSet : AUTO to
define the frequency offset automatically.
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Parameters:
<Offset> *RST: 0
Default unit: HZ

Manual operation: See "Frequency Offset Value" on page 48

SENSe:TRACe:MEASurement:DEFine:FREQuency:OFFSet:AUTO <State>
If enabled, the frequency offset is estimated automatically for each individual pulse.

Parameters:
<State> ON|OFF |01

*RST: ON

Manual operation: See "Frequency Offset Auto Mode" on page 48

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

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

Use the SENSe: TRACe :MEASurement : DEFine: FREQuency : RATE : AUTO to define
the chirp rate automatically.

Parameters:
<PulseChirpRate>  *RST: 0
Default unit: Hz/ps

Manual operation: See "Chirp Rate" on page 48

SENSe:TRACe:MEASurement:DEFine:FREQuency:RATE:AUTO <State>
If enabled, the chirp rate is estimated automatically for each individual pulse.

Parameters:
<State> ON|OFF |01

*RST: ON
Manual operation: See "Chirp Rate Auto Mode" on page 48

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

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

Parameters:
<State> ON|OFF |01

*RST: ON

Manual operation: See "Pulse Has Droop" on page 47
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SENSe:TRACe:MEASurement:DEFine:PULSe:MODulation <Modulation>

The type of pulse modulation which is expected.

Parameters:
<Modulation> ARB | CW | LFM | RIQ
ARB
Arbitrary
Cw
Continuous wave
LFM
Linear FM (fixed value)
*RST: cw

Manual operation: See "Pulse Modulation" on page 47

SENSe:TRACe:MEASurement:DEFine:PULSe:PERiod <PulsePeriod>
This command defines how a pulse is detected.

Parameters:
<PulsePeriod> HL | LH

HL
The pulse period begins with the falling edge of the preceeding
pulse and ends with the falling edge of the current pulse.

LH
The pulse period begins with the rising edge of the current pulse
and end with the rising edge of the succeeding pulse.

*RST: HL

Manual operation: See "Pulse Period" on page 47

Input/Output Settings

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

1/Q file input

The commands for input from stored 1/Q data files is described in the R&S VSE Base
Software User Manual.

L I S [ o] o1 | ST P UPUPPPRTNt 114
o  Configuring the OUIPULS.........ceiiiiiiiiii e 117
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RF Input

INPuUt:ATTenuation:PROTECHON[:STATE].uuuururrreeieieieieeeeeeeeeeeeeeeeeeeeeesersrararae e aeeeeas 114
I U S 010 10 | = 5T T 114
[N U o o | =Y o | N T RS AN =Y R 114
NV o | =T e (] S I =Y PO PPN 115
1N LU | ==Y F=T g o7 P 115
INPUL P RESEIECHON:SET .. uiiiiieieeeiieseittieteeeeeeaeeeesessnsraeeeereeaaaesssssssssnrererereaaasessanannsnnes 115
INP UL PRESEIECHON ST AT ettt ieeeeeeeeeeeieieee et eeeeee et reeeae e e e e eeeeeeaaeaeeeseseeeeesesessssarasanns 116
I S Y o N 116
1N o 0 P 116
INSTrument:BLOCK:CHANNEI[:SETTINGS[:SOURCE.....uuuuieiieeeeieeeeeeeeeeeeeeeeeeeeeeeeeeenanennaaan 117

INPut:ATTenuation:PROTection[:STATe] <State>

This command turns the availability of attenuation levels of 10 dB or less on and off.

Parameters:
<State> ON | OFF

*RST: OFF
Example: INP:ATT:PROT ON

Manual operation: See "10 dB Minimum Attenuation" on page 51

INPut:COUPIling <CouplingType>

This command selects the coupling type of the RF input.

Parameters:
<CouplingType> AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC
Usage: SCPI confirmed

Manual operation:  See "Input Coupling" on page 50

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 instrument in use in order to
measure the harmonics for a DUT, for example.

This function requires an additional high-pass filter hardware option.

(Note: for RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG filter.)
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Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:FILT:HPAS ON
Turns on the filter.
Usage: SCPI confirmed

Manual operation: See "High-Pass Filter 1...3 GHz" on page 50

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 "YIG-Prese-
lector" on page 50.

Example: INP:FILT:YIG OFF
Deactivates the YIG-preselector.

Manual operation: See "Y|G-Preselector" on page 50

INPut:IMPedance <Impedance>

This command selects the nominal input impedance of the RF input. In some applica-
tions, only 50 Q are supported.

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

(75Q/50Q).
Parameters:
<Impedance> 50|75

*RST: 50 Q
Example: INP:IMP 75
Usage: SCPI confirmed

Manual operation: See "Impedance" on page 50

INPut:PRESelection:SET <Mode>
This command selects the preselector mode.

The command is available with the optional preselector.
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Parameters:

<Mode> NARRow
Performs a measurement by automatically applying all available
combinations of low and high pass filters consecutively. These
combinations all have a narrow bandwidth.

WIDE

Performs a measurement by automatically applying all available
bandpass filters consecutively. The bandpass filters have a wide
bandwidth.

Manual operation: See "Preselector Mode" on page 51

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

Manual operation: See "Preselector State" on page 50

INPut:SELect <Source>

This command selects the signal source for measurements, i.e. it defines which con-
nector is used to input data to the R&S VSE.

Parameters:
<Source> RF
Radio Frequency ("RF INPUT" connector)
FIQ
1/Q data file
*RST: RF

Manual operation: See "Input Type" on page 49

INPut:TYPE <Input>

The command selects the signal source.

Parameters:
<Input> INPUT1
Selects RF input 1.
INPUT2
Selects RF input 2.
*RST: INPUT1
Example: INP:TYPE INPUT1

Selects RF input 1.

Manual operation: See "Input Selection" on page 51



Configuring the Measurement

INSTrument:BLOCk:CHANnNel[:SETTings]:SOURce <Type>

Selects an instrument or a file as the source of input provided to the channel.
Parameters:

<Type> FILE | DEVice | NONE

FILE
A loaded file is used for input.

DEVice
A configured device provides input for the measurement

NONE
No input source defined.

Manual operation:  See "Input Type" on page 49

8.4.3.2 Configuring the Outputs

Configuring trigger input/output is described in chapter 8.4.5.2, "Configuring the Trigger
Output", on page 129.

DIAGNOSHC:SERVICEINSOUICE. ...uuiieeiieieeee ittt et et e e e e e e e et s e s e s s ean s et eraaernsenns 117

DIAGnostic:SERVice:NSOurce <State>

This command turns the 28 V supply of the BNC connector labeled NOISE SOURCE
CONTROL on the instrument in use on and off.

Parameters:
<State> ON | OFF

*RST: OFF
Example: DIAG:SERV:NSO ON

Manual operation: See "Noise Source" on page 53

8.4.4 Frontend Configuration

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

L I o (=10 0= o o OO PP PP OPTPPPP 118
o AmPlitude SettiNgS.......coiiiiiiiiii i 119
e Configuring the AHENUALION.......ccviiiii i 121
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Frequency

[SENSE:JFREQUENCY:CENTE .. .uuuuuieieiseieeeeeeeaeeeeeeeeeeeeeeseeeesensasanaaaaaaseaeeeasaaaasaeeeeerennnns 118
[SENSe:]JFREQUENCY:CENTEINSTEP. . .uiiiiiiieiei e eeeeiiiie e e et e e e e e e e e s e e eran e e e e eean e 118
[SENSe:]JFREQUeNcY:CENTErNSTEP:AUTO....cccuuuieieeeeieiee e e e eeeiiee e e e e e eete e e e eeeaane e e e e eeeanas 119
[SENSE:IFREQUENCY:OFFSEL.......eeeeeeeeeeeeeeeseeeseseeseseseeseseseseesseseeseseseseeseseeeeneseeeseeneeens 119

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

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

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

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

*RST: fmax/2
Default unit: Hz

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

Usage: SCPI confirmed

Manual operation: See "Center frequency" on page 55

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

You can increase or decrease the center frequency quickly in fixed steps using the
SENS:FREQ UP AND SENS:FREQ DOWN commands, see [SENSe: ] FREQuency:
CENTer on page 118.

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 operation: See "Center Frequency Stepsize" on page 55
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[SENSe:]JFREQuency:CENTer:STEP:AUTO <State>

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

Parameters:
<State> ON|OFF |0 |1
*RST: 1
Example: FREQ:CENT:STEP:AUTO ON

Activates the coupling of the step size to the span.

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

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

See also "Frequency Offset" on page 55.

Parameters:

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

Example: FREQ:OFFS 1GHZ

Usage: SCPI confirmed

Manual operation: See "Frequency Offset" on page 55

Amplitude Settings

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

Useful commands for amplitude settings described elsewhere:

® INPut:COUPling on page 114

® TINPut:IMPedance on page 115

® DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :AUTO on page 194

Remote commands exclusive to amplitude settings:

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE:RLEVEL......cccctrrrrrrreeeeeeeeeccciiirreeee e e e 119
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:RLEVel:OFFSet........c.corrrrrrrrrrrrrrrrrnrnnciennn, 120
1N U 1o 7 LN RS I N = P 120
INPUEGAINLEVALUE]. ..ot eeeeseeseseeseseeseseeseseeseseeseeeesesesesseseeseseeseseeseseeneseeneseenen 120

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel <ReferencelLevel>

This command defines the reference level (for all traces, <t> is irrelevant).



Configuring the Measurement

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

the offset.
Parameters:
<ReferencelLevel> The unit is variable.
Range: see datasheet
*RST: 0dBm
Example: DISP:TRAC:Y:RLEV -60dBm
Usage: SCPI confirmed

Manual operation: See "Reference Level" on page 56

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

This command defines a reference level offset (for all traces, <t> is irrelevant).

Parameters:

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

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

Manual operation: See "Shifting the Display (Offset)" on page 57

INPut:GAIN:STATe <State>

This command turns the preamplifier on the instrument in use on and off. It requires
the additional preamplifiier hardware option on the connected instrument.

Depending on the instrument in use, the preamplification is defined by TNPut :GAIN] :

VALue].
Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:GAIN:STAT ON
Switches on 30 dB preamplification.
Usage: SCPI confirmed

Manual operation: See "Preamplifier" on page 58

INPut:GAIN[:VALue] <Gain>

This command selects the gain level if the preamplifier is activated (INP:GAIN: STAT
ON, see INPut:GAIN:STATe on page 120).

The command requires the additional preamplifier hardware option.
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Parameters:
<Gain> 15dB | 30 dB
The availability of gain levels depends on the model of the
instrument in use.
*RST: OFF
Example: INP:GAIN:VAL 30
Switches on 30 dB preamplification.
Usage: SCPI confirmed

Manual operation: See "Preamplifier" on page 58

Configuring the Attenuation

INP UL AT TENUALION. ...eeeetti e e ee ettt e e e ettt ee e e e e ettt e e e e e s ee b e eeeesesbaaeeseesaaaeeeesessanneeeeresnnanss 121
INPUEATTENUAONAUTO . ceuiiee et eee et e ettt e e e e e ettt e e e e e e ee b e eeeeeesbaeeeserssnneeaeeenes 121
1IN LU = N I PN 122
1N LU N I I U N X0 TS 122
1NN LU Ny I IR AN =N 122

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

If you set the attenuation manually, it is no longer coupled to the reference level, but
the reference level is coupled to the attenuation. Thus, if the current reference level is
not compatible with an attenuation that has been set manually, the command also
adjusts the reference level.

Parameters:
<Attenuation> Range: see data sheet
Increment: 5 dB
*RST: 10 dB (AUTO is set to ON)
Example: INP:ATT 30dB
Defines a 30 dB attenuation and decouples the attenuation from
the reference level.
Usage: SCPI confirmed

Manual operation: See "Attenuation Mode / Value" on page 57

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 VSE determines the signal level for optimal
internal data processing and sets the required attenuation accordingly.

Parameters:
<State> ON|OFF |01

*RST: 1
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Example: INP:ATT:AUTO ON
Couples the attenuation to the reference level.

Usage: SCPI confirmed

Manual operation: See "Attenuation Mode / Value" on page 57

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 122).

If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

Parameters:
<Attenuation> attenuation in dB
Range: see data sheet
Increment: 1 dB
*RST: 0 dB (OFF)
Example: INP:EATT:AUTO OFF

INP:EATT 10 dB

Manual operation: See "Using Electronic Attenuation" on page 57

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 |0 |1

*RST: 1
Example: INP:EATT:AUTO OFF

Manual operation: See "Using Electronic Attenuation” on page 57

INPut:EATT:STATe <State>

This command turns the electronic attenuator on and off.

Parameters:
<State> ON | OFF

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

Switches the electronic attenuator into the signal path.

Manual operation:  See "Using Electronic Attenuation" on page 57
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8.4.5 Triggering Measurements

8.45.1

Useful commands for triggering described elsewhere:
® [SENSe:]FREQuency:CENTer on page 118

Remote commands exclusive to triggering:

e Configuring the Triggering ConditioNS............ceiiiiiiiiiiiiiie e 123
e Configuring the Trigger OUIPUL.......coee i 129

Configuring the Triggering Conditions

The following commands are required to configure triggered measurements.

Note that the availability of trigger settings depends on the instrument in use.

TRIGE:SEQUENCEIDTIME. ..uutuuuuueieieeeeeeeeeeeeeeeeteeeeeeeeeeeaeeestereaaaaaaaeeseeeaeaaaaeaeeeeeeenennens 123
TRIGGer[:SEQUENCE]:HOLDOF [ TIME]. . ..iiiieeiereieeeieeiiiieeeeeeteias e e e seecsaseseeeeenan s e s s eeennnnsaees 123
TRIGger[:SEQueNce]:IFPOWEr:HOLDOS . .....cciiiiiiiiiiee et e e e eeeeaaan 124
TRIGger[:SEQUENCE]:IFPOWEIHY STEIESIS. . .ciievrueieieeeeeiiiieeeeeeinie e e e et e e ee e e e e e eeannas 124
TRIGger[:SEQuence]:LEVel[:EXTerNal<port>]...... ... ccaaaaaaaeeeeeeeaeeaeeeeeeeeeceeeeeaeeeneees 124
TRIGQEr[:SEQUENCE]:LEVEIIFPOWET ... .ueeeieeaaaaaae e e e e e e e e et 125
TRIGQer[:SEQUENCE]:LEVEIIQPOWET............cceeeeiieeeeeieietiiiieeeeeeeeeseeeeeaeaeaeeeeeeeeeeeeeeeerenes 125
TRIGQEr[:SEQUENCE]:LEVEIMAPOWET........uuueeueecaiaiaieieeeeeaeaaeeeeeeeeeeeeeeereenrnnnnnnn e eas 125
TRIGger[:SEQuence]:MAPOWEHOLDO........ciciiiiiei i e e e 126
TRIGGer[:SEQUENCE]:MAPOWEIHY STEIESIS....cuvuureiieeieeiiieeeeeeieiee e eereeiae e e e eeeeaae e e e e eeeanas 126
TRIGger[:SEQUENCE]:LEVEIRFPOWET . .....cciiiiiiieeiee e e e e e e e e e e eeeeeees 126
TRIGger[:SEQuence]:RFPOWErHOLDOR. ......cciieeieeeeeeee e e 127
TRIGEI:SEQUENCE]:SLOPE. .. .ciiiieieeeee ettt e e e et e e e e e e e e e e e eeeeeeeeeeeesesesresaaananas 127
TRIGQEr:SEQUENCEI:SOURCE. ....cciiiiieeeeeeei e eeeeeeeeeeeieetessss e s e s e e e e e eaaaaeaaeeeeeeeeeeeenensnnnnnnnn 127
TRIGGer[:SEQUENCE]:TIME:RINTEIVAL ...ccvuieiiiieiitiei et e e et eeeeere e e e eeeenas 128

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.

Parameters:

<DropoutTime> Dropout time of the trigger.
Range: 0sto10.0s
*RST: Os

Manual operation: See "Drop-Out Time" on page 61

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>
Defines the time offset between the trigger event and the start of the measurement.

A negative offset is possible for time domain measurements.
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Parameters:

<Offset> For measurements in the frequency domain, the range is 0 s to
30 s.
For measurements in the time domain, the range is the negative
measurement time to 30 s.
*RST: Os

Example: TRIG:HOLD 500us

Manual operation: See "Trigger Offset" on page 61

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
This command defines the holding time before the next trigger event.

Note that this command can be used for any trigger source, not just IF Power
(despite the legacy keyword).

Parameters:

<Period> Range: Os to 10s
*RST: Os

Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation: See "Trigger Holdoff" on page 62

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

This command defines the trigger hysteresis, which is only available for "IF Power" trig-
ger sources.

Parameters:

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB

Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HYST 10DB

Sets the hysteresis limit value.

Manual operation: See "Hysteresis" on page 62

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>

This command defines the level the external signal must exceed to cause a trigger
event.
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Suffix:

<port> Selects the trigger port.
1 = trigger port 1 (TRIGGER INPUT connector on front panel)
2 = trigger port 2 (TRIGGER INPUT/OUTPUT connector on front
panel)
3 = trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on
rear panel)

Parameters:

<TriggerLevel> Range: 05V to 3.5V
*RST: 14V

Example: TRIG:LEV 2V

Manual operation: See "Trigger Level" on page 61

TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

This command defines the power level at the third intermediate frequency that must be
exceeded to cause a trigger event. Note that any RF attenuation or preamplification is
considered when the trigger level is analyzed. If defined, a reference level offset is also

considered.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths see
the data sheet.
*RST: -10 dBm

Example: TRIG:LEV:IFP -30DBM

Manual operation: See "Trigger Level" on page 61

TRIGger[:SEQuence]:LEVel:IQPower <TriggerLevel>

This command defines the magnitude the I/Q data must exceed to cause a trigger
event. Note that any RF attenuation or preampilification 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 operation: See "Trigger Level" on page 61

TRIGger[:SEQuence]:LEVel:MAPower <TriggerLevel>

This command defines the power level that must be exceeded to cause a trigger event
for (offline) input from a file.
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Parameters:

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

Example: TRIG:LEV:MAP -30DBM

TRIGger[:SEQuence]:MAPower:HOLDoff <Period>

This command defines the holding time before the next trigger event for (offline) input

from a file.

Parameters:

<Period> Range: Os to 10s
*RST: Os

Example: TRIG:SOUR MAGN

Sets an offline magnitude trigger source.
TRIG:MAP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation: See "Trigger Holdoff" on page 62

TRIGger[:SEQuence]:MAPower:HYSTeresis <Hysteresis>

This command defines the trigger hysteresis for the (offline) magnitude trigger source
(used for input from a file).

Parameters:

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB

Example: TRIG:SOUR MAP

Sets the (offline) magnitude trigger source.
TRIG:MAP:HYST 10DB
Sets the hysteresis limit value.

Manual operation: See "Hysteresis" on page 62

TRIGger[:SEQuence]:LEVel:RFPower <TriggerLevel>

This command defines the power level the RF input must exceed to cause a trigger
event. Note that any RF attenuation or preamplification is considered when the trigger
level is analyzed. If defined, a reference level offset is also considered.

The input signal must be between 500 MHz and 8 GHz.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths see
the data sheet.
*RST: -20 dBm

Example: TRIG:LEV:RFP -30dBm

Manual operation: See "Trigger Level" on page 61
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TRIGger[:SEQuence]:RFPower:HOLDoff <Time>

This command defines the holding time before the next trigger event. Note that this
command is available for any trigger source, not just RF Power.

Note that this command is maintained for compatibility reasons only. Use the
TRIGger [:SEQuence] : IFPower:HOLDof f on page 124 command for new remote
control programs.

Parameters:
<Time> Default unit: S

TRIGger[:SEQuence]:SLOPe <Type>

Parameters:
<Type> POSitive | NEGative

POSitive
Triggers when the signal rises to the trigger level (rising edge).

NEGative
Triggers when the signal drops to the trigger level (falling edge).

*RST: POSitive
Example: TRIG:SLOP NEG

Manual operation: See "Slope" on page 62

TRIGger[:SEQuence]:SOURce <Source>

This command selects the trigger source.

Note that the availability of trigger sources depends on the instrument in use.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure this situation is avoided in your remote control programs.



Parameters:
<Source>

Example:

Manual operation:
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IMMediate
Free Run

EXT | EXT2 | EXT3 | EXT4

Trigger signal from the corresponding TRIGGER INPUT/
OUTPUT connector on the instrument in use, or the oscillo-
scope's corresponding input channel.

For details on the connectors see the instrument's Getting Star-
ted manual.

RFPower
First intermediate frequency

IFPower
Second intermediate frequency

IQPower

Magnitude of sampled I/Q data

For applications that process 1/Q data, such as the 1/Q Analyzer
or optional applications.

MAGNitude
For (offline) input from a file, rather than an instrument. Triggers
on a specified signal level.

*RST: IMMediate

TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

See "Trigger Source" on page 60

See "Free Run" on page 60

See "External Trigger<X>" on page 60
See "I/Q Power" on page 60

See "IF Power" on page 60

See "RF Power" on page 60

TRIGger[:SEQuence]: TIME:RINTerval <Interval>

This command defines the repetition interval for the time trigger.

Parameters:
<Interval>

Example:

Manual operation:

2.0 ms to 5000
Range: 2ms to 5000 s
*RST: 10s

TRIG:SOUR TIME

Selects the time trigger input for triggering.
TRIG:TIME:RINT 50

The measurement starts every 50 s.

See "Repetition Interval" on page 61
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8.4.5.2 Configuring the Trigger Output

The following commands are required to send the trigger signal to one of the variable
TRIGGER INPUT/OUTPUT connectors on the instrument in use.

OUTPUL: TRIGGEr<port>:DIRECHON. ..eiiiieeeiieeceirrieeeeeeeeeeeeessecnrrrrrrereeeeeessesssnnnsrarereeeaaaeens 129
OUTPULTRIGYEIr<POIt>:LEVEL....ccciieeeeeeeeeeeeeeeeeeee s s e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeennnnas 129
OUTPUL TRIGGEISPOIt> 0T Y P, . it ii e e ettt e e e e e e e e e e e e e eeeeeeeeaenenees 129
OUTPuUt:TRIGger<port>:PULSE:IMMEIate. ....cceeriiiiieiiiiiaeaaaae e e e e e e 130
OUTPuUt: TRIGer<port>:PULSE:LENGIN. .....ccuiiiiiiei e 130

OUTPut:TRIGger<port>:DIRection <Direction>

This command selects the trigger direction for trigger ports that serve as an input as
well as an output.

Suffix:

<poﬂ>

Parameters:

<Direction> INPut
Port works as an input.
OUTPut
Port works as an output.
*RST: INPut

Manual operation: See "Trigger 2/3" on page 53

OUTPut:TRIGger<port>:LEVel <Level>
This command defines the level of the signal generated at the trigger output.

This command works only if you have selected a user defined output with OUTPut :
TRIGger<port>:0TYPe.

Suffix:
<port> Selects the trigger port to which the output is sent.
Parameters:
<Level> HIGH
TTL signal.
Low
ov
*RST: LOW

Manual operation: See "Trigger 2/3" on page 53
See "Level" on page 54

OUTPut:TRIGger<port>:0TYPe <OutputType>

This command selects the type of signal generated at the trigger output.
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Suffix:
<port> Selects the trigger port to which the output is sent.
Parameters:
<OutputType> DEVice
Sends a trigger signal when the R&S VSE has triggered inter-
nally.
TARMed

Sends a trigger signal when the trigger is armed and ready for
an external trigger event.

UDEFined
Sends a user defined trigger signal. For more information see
OUTPut:TRIGger<port>:LEVel.

*RST: DEVice
Manual operation: See "Output Type" on page 53

OUTPut:TRIGger<port>:PULSe:IMMediate

This command generates a pulse at the trigger output.

Suffix:
<port> Selects the trigger port to which the output is sent.
Usage: Event

Manual operation: See "Send Trigger" on page 54

OUTPut:TRIGger<port>:PULSe:LENGth <Length>

This command defines the length of the pulse generated at the trigger output.

Suffix:

<port> Selects the trigger port to which the output is sent.
Parameters:

<Length> Pulse length in seconds.

Manual operation: See "Pulse Length" on page 54

Data Acquisition

The following commands are required to configure how much and how data is captured
from the input signal.

[SENSE:IBANDWIAtN:DEMOU. ......eeeeeeereeeeseeeeseeseseeseseeseeseeeeseseeseeeeseseeseseeseseeseseeseseeseseenes 131
[SENSE:IBWIDHN:DEMOU. .....e.eeeeeeeeeeeeeeseeeeeeeseeeeeeseeseseesesseseseeseseeseseeseeeeseeneseeneeseneeeenes 131
[SENSE:IBANDWIAth:DEMOU:TYPE........eeeeeeeceseeseseeeeseeeseeeeeeseesessseesesneseenesesnesesneseseens 131
[SENSE:IBWIDth:DEMOU:TYPE........eeeceeeeeeeeeeeseeeseeeeseeseseseseeseseesessesesneseeneseeneseeneseenenes 131
[SENSEISRATE?......eceeeeeeeeeeeeeeeeeee st seseeseseeeeseeseeeeeeeeeeeeseee s eeesese s st seseeseseeseseesesnenesnanes 131
[SENSEISWEED:TIME. ......ereeeeeeeeeeeseseeseseeseseeseseeseseeseseeseeseseesesees s enesesseseseeseeneseeneneeeens 131
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[SENSe:]BANDwidth:DEMod <Bandwidth>
[SENSe:]BWIDth:DEMod <Bandwidth>

Sets/queries the measurement bandwidth in Hz.

The measurement bandwidth is defined by the used filter and the sample rate. For
information on supported sample rates and filter bandwidths see the data sheet.

Parameters:
<Bandwidth> *RST: 80.0 MHz
Default unit: HZ

[SENSe:]BANDwidth:DEMod:TYPE <FilterType>
[SENSe:]1BWIDth: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) the actual filter
shape deviates strongly from the ideal Gauss filter outside a
range of approximately £80 MHz. For this range the flat filter is
more accurate.

For details see chapter A.4, "Effects of Large Gauss Filters",

on page 266.

*RST: GAUS

Manual operation: See "Filter type" on page 64

[SENSe:]SRATe?
This command returns the sample rate set up for current measurement settings.

Return values:
<SampleRate> Current sample rate used by the application.

Usage: Query only

[SENSe:]SWEep:TIME <Time>
This command defines the measurement time.

The maximum measurement time in the R&S VSE Pulse application is limited only by
the available memory ("memory limit reached" message is shown in status bar). Note,
however, that increasing the measurement time (and thus reducing the available mem-
ory space) may restrict the number of measurement channels that can be activated
simultaneously on the R&S VSE.
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Parameters:
<Time> refer to data sheet
*RST: depends on current settings (determined automati-
cally)
Example: SWE:TIME 10s
Usage: SCPI confirmed

Manual operation: See "Measurement Time" on page 64

Pulse Detection

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

[IS] =1 IS T= | = =Ty I PN 132
[SENSE:IDETECELIMItICOUNT....ccuieiieieie e eei et e e e e e et e e e e e e e s e ea s eaeeeaeen 132
[SENSE: DETECHHY STEIESIS. .. iieiiieieeeeeeeieieieeeeeeeeetatr b ereaaaeseseseeeaeaeaeseseesereesesssrararannnns 133
[SENSE:IDETECHREFEIENCE. ....cevvuueieeeiiiiiieeeeeetteee e e e e eeteeeeeeeeataeeeeseeastaesaesessannsaeeeeesann 133
[SENSE:IDETECtTHRESNOIG. c..uuuiiiiieiiiie ettt e e e e e e et e e e e e e e e e e e eeaa s 133

[SENSe:]DETect:LIMit <MaxCountLimit>

If enabled, the number of pulses to be detected is restricted. When the maximum num-
ber is exceeded, measurement is stopped for the current capture buffer. This limitation
can be used to speed up the measurement if only a small number of pulses is of inter-
est.

The maximum number of pulses to be detected is defined using the [SENSe:
]DETect:LIMit:COUNt command.

Parameters:
<MaxCountLimit> ON | OFF

*RST: OFF

Manual operation: See "Detection Limit" on page 66

[SENSe:]DETect:LIMit: COUNt <MaxPulseCount>
Defines the maximum number of pulses to be detected.
This limit is only considered if [ SENSe: ] DETect : LIMit is enabled.

Parameters:
<MaxPulseCount> integer

*RST: 1000

Manual operation: See "Maximum Pulse Count" on page 66
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[SENSe:]DETect:HYSTeresis <Hysteresis>

Defines a hysteresis for pulse detection in dB in relation to the defined threshold (see
[SENSe: ] DETect:THReshold on page 133). As long as the signal does not exceed
the hysteresis, the next threshold crossing is ignored.

Parameters:
<Hysteresis> *RST: 0
Default unit: DB

Manual operation: See "Hysteresis" on page 66

[SENSe:]DETect:REFerence <Reference>
The reference level to be used for setting the pulse detection threshold.

Parameters:
<Reference> REFLevel | PEAK | NOISe | ABSolute

REFLevel

Current reference level

PEAK

Peak level as measured over the entire capture data interval

NOISe

Noise level determined from the current capture data according
10 SENSe: TRACe:MEASurement : DEFine:DURation:MIN
on page 111.

ABSolute

Absolute level defined by [SENSe: ] DETect:THReshold

on page 133.

*RST: PEAK

Manual operation: See "Reference Source" on page 65

[SENSe:]DETect:THReshold <Level>

The threshold determines whether a pulse is detected or not. The top of a pulse must
exceed the threshold in order to be detected. The threshold is defined in relation to the
reference defined by [SENSe: ] DETect :REFerence.

Parameters:
<Level> numeric value in dB or dBm, depending on reference type

*RST: -10.0

Manual operation: See "Threshold" on page 66

Configuring the Pulse Measurement

The following commands determine how much data is measured for each pulse, in
relation to defined levels, points, or ranges.
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O MEASUIMEMENE LEVEIS. . ..ottt et e et e e s e e et e e enaa s 134
0  MeasuremMeNnt POINt....... oottt e e ra s 136
o  Measurement RANGE. ......oi it 137

Measurement Levels

SENSe:TRACe:MEASUrement:ALGOItNM..........oiiiiiieiieee e 134
SENSe:TRACe:MEASurement:DEFine:AMPLItUdE:UNIT......ovniiiiiie e 134
SENSe:TRACe:MEASurement:DEFine:BOUNIAry: TOP........uuucieiiieieieieieeeeeeeeeeeeeeeeeeeeeeennns 134
SENSe:TRACe:MEASurement:DEFine:COMPeNnsate:ADROOP..........cceeeeeeeeerereeeeeeererenrnrnnns 135
SENSe:TRACe:MEASUrement:DEFINE:RIPPIE.........cocvvuiieeeeeiiiee et 135
SENSe:TRACe:MEASurement:DEFine:TRANSsition:HREFerence.........c.cccccceeeeevieeeiivneeennn.. 135
SENSe:TRACe:MEASurement:DEFine:TRANSition:LREFerence.......c...c.ccccevviveeieiiieeennnnnn. 136
SENSe:TRACe:MEASurement:DEFine:TRANSition:REFerence.............ccoevvueeeeeeeeeieneeannnn.. 136

SENSe:TRACe:MEASurement:ALGorithm <Algorithm>

The measurement algorithm used for finding the pulse top and base levels.

Parameters:

<Algorithm> MEAN
The arithmetic average of the measured values
MEDian

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

PEAKpower
The peak power is used to detect the pulse top level.

*RST: MEDian

Manual operation: See "Measurement Algorithm" on page 68

SENSe:TRACe:MEASurement:DEFine:AMPLitude:UNIT <Unit>

Defines the unit of the pulse amplitude values, i.e. whether magnitude (V) or power (W,
dBm) values are used to determine the threshold levels for fall and rise times.

Parameters:
<Unit> V| W | DBM

*RST: \Y,

Manual operation: See "Reference Level Unit" on page 68

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.
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Parameters:

<Pulselnstant> percentage
Range: 1 to 20
*RST: 3

Manual operation: See "Boundary" on page 69

SENSe:TRACe:MEASurement:DEFine:COMPensate:ADRoop <State>

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

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

Parameters:

<State> ON
The 100% value is measured separately for the rising and falling
edges.
OFF
The 100% value is measured at the pulse center and used for all
measurements.
*RST: ON

Manual operation: See "Position" on page 67

SENSe:TRACe:MEASurement:DEFine:RIPPle <Portion>

Determines portion of the pulse top which is used to measure the ripple.

Parameters:

<Portion> percentage
Range: 0 to 100
*RST: 50

Manual operation: See "Ripple Portion" on page 68

SENSe:TRACe:MEASurement:DEFine:TRANsition:HREFerence <QueryRange>

The upper threshold in percent of the pulse amplitude used to signify the end of a ris-
ing or beginning of a falling signal level.

Parameters:

<QueryRange> percentage
Range: 0 to 100
*RST: 90

Manual operation: See "High (Distal) Threshold" on page 68
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SENSe:TRACe:MEASurement:DEFine:TRANsition:LREFerence <QueryRange>

The lower threshold in percent of the pulse amplitude used to signify the end of a fall-
ing or beginning of a rising signal level.

Parameters:

<QueryRange> percentage
Range: 0 to 100
*RST: 10

Manual operation: See "Low (Proximal) Threshold" on page 68

SENSe:TRACe:MEASurement:DEFine:TRANsition:REFerence <QueryRange>

The threshold in percent of the pulse amplitude used to signify the mid-transition level
between pulse states.

Parameters:

<QueryRange> percentage
Range: 0 to 100
*RST: 50

Manual operation: See "Mid (Mesial) Threshold" on page 68

8.4.8.2 Measurement Point

SENSe:TRACe:MEASurement:DEFIiNe:PULSE:INSTaNt......cciivuiiieiiiieeeeiecee e 136
SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant: AWINAOW.......ccevvevnieeneeeieieeeinnen. 136
SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence......ccoeeeeeeeevvvveeeeeereennn. 137

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant <Pulselnstant>
The time instant used for in-pulse measurements e.g. power, phase or frequency.

Parameters:
<Pulselnstant> *RST: 0
Default unit: S

Manual operation: See "Offset" on page 70

SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:AWINdow <Pulselnstant>

The length of an averaging window centered on the Measurement Point.

Parameters:

<Pulselnstant> Size of the window around the measurement point used for
averaging
Range: 0 to 10000
*RST: 0.0

Default unit: s

Manual operation: See "Averaging Window" on page 70
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SENSe:TRACe:MEASurement:DEFine:PULSe:INSTant:REFerence <Reference>
The reference point used for specifying the pulse time instant.

Parameters:
<Reference> RISE | CENTer | FALL

RISE
The measurement point is defined in reference to the rising edge
(mid-level crossing).

CENTer

The measurement point is defined in reference to the center of
the pulse (equal distance from the rising and falling mid-level
crossings).

FALL

The measurement point is defined in reference to the falling
edge (mid-level crossing).

*RST: CENTer

Manual operation: See "Measurement Point Reference" on page 69

Measurement Range

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth..........ceevvvvvvevevnenieennnn. 137
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:LEFT.........cccvvueeeeeeennen. 137
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGHt......................... 138
SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:REFerence........c..cccccuuveeennn..... 138

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:LENGth <Length>

The estimation range length as a percentage of the pulse top length.

Parameters:

<Length> percentage
Range: 1 to 100
*RST: 75

Manual operation: See "Reference" on page 71

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:LEFT
<OffsetLeft>

The offset in seconds from the pulse rising edge at which the estimation range begins.

Parameters:
<OffsetLeft> *RST: 0
Default unit: S

Manual operation: See "Reference" on page 71
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SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:OFFSet:RIGHt

<OffsetRight>
The offset in seconds from the pulse falling edge at which the estimation range ends.
Parameters:
<OffsetRight> *RST: 0

Default unit: S

Manual operation: See "Reference" on page 71

SENSe:TRACe:MEASurement:DEFine:PULSe:ESTimation:REFerence
<Reference>

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

Parameters:

<Reference> CENTer | EDGE
CENTer
Defines a relative range around the center of the pulse. The
range is defined by its length in percent of the pulse top.
EDGE
Defines the start and stop of the measurement range with
respect to the pulse edges. The range is defined by a time off-
set from the middle of the rising edge and a time offset from the
middle of the falling edge.

*RST: CENTer

Manual operation: See "Reference" on page 71

Configuring the Result Display

The commands required to configure the screen display in a remote environment are
described here.

o  Global Layout COMMAaNS........ooiuiiiiiiiiiiee et 138
o  Working with Windows in the Display...........ccuuiiiiiiiiiii e 142
o General Window COmMMAaNGS..........coieiiieeiiiieiiiii e e e 148

Global Layout Commands

The following commands are required to change the evaluation type and rearrange the
screen layout across measurement channels as you do in manual operation.
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out commands described in chapter 8.4.9.2, "Working with Windows in the Display",
on page 142 are also supported. Note, however, that the commands described there
only allow you to configure the layout within the active measurement channel.

6 For compatibility with other Rohde & Schwarz Signal and Spectrum Analyzers, the lay-

LAY0ut:GLOBaI:ADD[:WINDOW]?.....ceeiiieeeieiiaenentntnnaaaaaaaa e e e e eeaaaaaaaaeeeeeeeeeaneneessnnnnnnnnnnnns 139
LAYout:GLOBal:CATalOG[:WINDOW] 2.ttt et ettt et e e e e e e e e e eee e e eeas 140
LAYout:GLOBal:IDENY[:WINDOW]2...c.ueeeeiieee ettt et e e e e ee e e e e e e e e eeas 141
LAY0ut:GLOBaI:REMOVE[:WINDOW]....uuuuuieieieieieeeeeeeeeeeieeeeeeeeesesssressnnnneseseeeesasasseseesenes 141
LAYout:GLOBaI:REPLACE[:WINDOW].....cevvrrrrururnniaieieiereeeeeaeeeeereerereeeeessssrsrnnsnnnnaesenns 142

LAYout:GLOBal:ADD[:WINDow]?
<ExChanName>,<ExWinName>,<Direction>,<NewChanName>,<NewWinType>

This command adds a window to the display next to an existing window. The new win-
dow may belong to a different channel than the existing window.

To replace an existing window, use the LAYout : GLOBal :REPLace [ :WINDow] com-
mand.

Parameters:
<ExChanName> string
Name of an existing channel

<ExWinName> string

Name of the existing window within the <ExChanName> chan-
nel 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:GLOBal:IDENtify[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow | TAB

Direction the new window is added relative to the existing win-
dow.

TAB
The new window is added as a new tab in the specified existing
window.
<NewChanName>  string
Name of the channel for which a new window is to be added.

<NewWinType> string

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:

Usage:
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LAYout :GLOBal:ADD:WINDow? 'IQ
Analyzer','l',RIGH, 'IQ Analyzer2', '"FREQ'

Adds a new window named 'Spectrum' with a Spectrum display
to the right of window 1 in the channel 'lQ Analyzer'.

Query only

Table 8-1: <WindowType> parameter values for Pulse application

Parameter value

Window type

MCAPture

Magnitude Capture Buffer

MTABIle

Marker Table

PDIStribution

Parameter Distribution

PFRequency Pulse Frequency
PMAGnitude Pulse Magnitude
PPHase Pulse Phase
PPWrapped Pulse phase, wrapped
PRESults Pulse Results
PSPectrum Parameter Spectrum
PSTatistics Pulse Statistics
PTRend Parameter Trend
RRSPectrum Result Range Spectrum

LAYout:GLOBal:CATalog[:WINDow]?

This command queries the name and index of all active windows from top left to bot-
tom right for each active channel. The result is a comma-separated list of values for
each window, with the syntax:

<ChannelName_1>: <WindowName_ 1> <WindowIndex_1>..<WindowName_n>,<Win-

dowlndex_n>

<ChannelName_m>: <WindowName_1>,<WindowIndex_1>..<WindowName_n>,<Win-

dowIndex_n>
Return values:
<ChannelName>

<WindowName>

<WindowlIndex>

String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.

string

Name of the window.

In the default state, the name of the window is its index.

numeric value
Index of the window.
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Example: LAY :GLOB:CAT?
Result:
IQ Analyzer: '1',1,'2',2
Analog Demod: '1',1,'4',4
For the I/Q Analyzer channel, two windows are displayed,
named '2' (at the top or left), and '1' (at the bottom or right).
For the Analog Demodulation channel, two windows are dis-
played, named '1' (at the top or left), and '4' (at the bottom or
right).

Usage: Query only

LAYout:GLOBal:IDENtify[:WINDow]? <ChannelName>,<WindowName>

This command queries the index of a particular display window in the specified chan-
nel.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

Parameters:
<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.

Query parameters:

<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAYout:GLOBal:ADD:WINDow? IQ,'1l',6RIGH,

'Spectrum', FREQ
Adds a new window named 'Spectrum' with a Spectrum display
to the right of window 1.

Example: LAYout:GLOBal:IDENtify? 'IQ Analyzer',
'Spectrum’

Result:
2

Window index is: 2.

Usage: Query only

LAYout:GLOBal:REMove[:WINDow] <ChannelName>,<WindowName>

This command removes a window from the display.

Parameters:

<ChannelName> String containing the name of the channel.
<WindowName> String containing the name of the window.
Usage: Event
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LAYout:GLOBal:REPLace[:WINDow]
<ExChannelName>,<WindowName>,<NewChannelName>,<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 :GLOBal : ADD[ :WINDow] ? command.

Parameters:

<ExChannelName> String containing the name of the channel in which a window is
to be replaced. The channel name is displayed as the tab label
for the measurement channel.

<WindowName> String containing the name of the existing window.
To determine the name and index of all active windows, use the
LAYout:GLOBal:CATalog[:WINDow] ? query.

<NewChannelName> String containing the name of the channel for which a new win-
dow will be created.

<WindowType> Type of result display you want to use in the existing window.
Note that the window type must be valid for the specified chan-
nel (<NewChannelName>).
See LAYout :ADD[ :WINDow] ? on page 143 for a list of availa-
ble window types.

Example: LAY:GLOB:REPL:WIND 'IQ Analyzer',6'l',
'AnalogDemod’', MTAB
Replaces the 1/Q Analyzer result display in window 1 by a
marker table for the AnalogDemod channel.

8.4.9.2 Working with Windows in the Display

The following commands are required to change the evaluation type and rearrange the
screen layout for a measurement channel as you do using the SmartGrid in manual
operation. Since the available evaluation types depend on the selected application,
some parameters for the following commands also depend on the selected measure-
ment channel.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel.

To configure the layout of windows across measurement channels, use the chap-
ter 8.4.9.1, "Global Layout Commands", on page 138.

LAY OUL ADD:WINDOW] 2. . e eeeeee et e e e et e e e e e et e s e e et e e e e e e e ea e a e e s eneeneaneenaennen 143
LAY OUE: CATAIOGEWINDOW]2. ..t s s eeseseeses s seeseseeseesesesseseeseseeneseeseseeeens 144
LAY OUL:IDENTTY[:WINDOW] 2. e e eeeeeeeeeeeeeeeeeeeete e e e e s e e e e e e eeeaeaeeeeeeeeeeesessssssnsanannnnnnnns 145
LAYOUt:REMOVE[IWINDOW].......ceeeieieieieeeeeeerertetasataaeaeseseeeeeaeaaaasseserereeeesssrsrrssasnsnnnnnnnsns 145
LAYOUE:REPLACE[:WINDOW]. ... eieiieitieeeeeeetiteeeeeeeetaeeeeeesestanseeseessnnnasaesessnnnseseesssssnnsenseees 145
LAYOUEWINDOWSNZIADD 2. .. tiieeieiie e eeeeetie s e e s eeetaae s e e e e eet s e e e e eetaneseeesentaaaeeeaeeansanaeaesensnnns 146
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LAYOuUt:WINDOWSNZIDENLIfY 2. ..ceeieieeiiiiiitiiieeeeeieieseeeeeeeeeeeeeeeeeeeeeeeeesesrarnnaanaaaaeaeeeeaeas 147
LAYOUL:WINDOWSNZREMOVE. ...ccuiieiiiiiieiiee et e et e et e et e et e et e e e e e s eean s s s e esasebnsenns 147
LAY OULWINDOWSNZ REPLACE. ....uiieiiiieeee ettt e et e e e e et e et s e s e s et s e e s eaaseens 147

LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>
This command adds a window to the display in the active measurement channel.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

To replace an existing window, use the LAYout :REPLace [ :WINDow] command.

Parameters:

<WindowName> String containing the name of the existing window the new win-
dow is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow

Direction the new window is added relative to the existing win-
dow.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Note that the window type must be valid for the active measure-
ment channel. To create a window for a different measurement
channel use the LAYout :GLOBal:REPLace [ :WINDow] com-
mand.

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:
\} 2 \}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only
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Manual operation: See "Magnitude Capture" on page 20
See "Marker Table" on page 21
See "Parameter Distribution" on page 22
See "Parameter Spectrum" on page 23
See "Parameter Trend" on page 23
See "Pulse Frequency" on page 25
See "Pulse Magnitude" on page 25
See "Pulse Phase" on page 26
See "Pulse Phase (Wrapped)" on page 27
See "Pulse Results" on page 28
See "Pulse Statistics" on page 30

For a detailed example see chapter 8.7, "Programming Example: Pulse Measurement",

on page 251.

Table 8-2: <WindowType> parameter values for Pulse application
Parameter value Window type

MCAPture Magnitude Capture Buffer
MTABIe Marker Table
PDIStribution Parameter Distribution
PFRequency Pulse Frequency
PMAGnitude Pulse Magnitude

PPHase Pulse Phase

PPWrapped Pulse phase, wrapped
PRESults Pulse Results

PSPectrum Parameter Spectrum
PSTatistics Pulse Statistics

PTRend Parameter Trend

LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows in the active mea-
surement channel from top left to bottom right. The result is a comma-separated list of
values for each window, with the syntax:

<WindowName_1>,<Windowlndex_1>..<WindowName_n>,<WindowIndex_n>

To query the name and index of all windows in all measurement channels use the
LAYout:GLOBal:CATalog|[ :WINDow] ? command.

Return values:
<WindowName> string
Name of the window.
In the default state, the name of the window is its index.

<WindowlIndex> numeric value
Index of the window.
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Example: LAY :CAT?
Result:
'2',2,'1',1
Two windows are displayed, named '2' (at the top or left), and '1'
(at the bottom or right).

Usage: Query only

LAYout:IDENtify[:WINDow]? <WindowName>

This command queries the index of a particular display window in the active measure-
ment channel.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

To query the index of a window in a different measurement channel use the LAYout :
GLOBal:IDENtify[:WINDow]? command.

Query parameters:
<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAY:WIND:IDEN? '2'
Queries the index of the result display named '2".
Response:
2

Usage: Query only

LAYout:REMove[:WINDow] <WindowName>
This command removes a window from the display in the active measurement channel.

To remove a window for a different measurement channel use the LAYout : GLOBal:
REMove [ :WINDow] command.

Parameters:
<WindowName> String containing the name of the window.

In the default state, the name of the window is its index.
Example: LAY:REM '2'

Removes the result display in the window named '2".
Usage: Event

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram" to "Result Sum-
mary") of an already existing window in the active measurement channel while keeping
its position, index and window name.
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To add a new window, use the LAYout : ADD [ : WINDow] ? command.

Parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
measurement channel, use the LAYout :CATalog [ :WINDow] ?
query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout :ADD[ :WINDow] ? on page 143 for a list of availa-
ble window types.
Note that the window type must be valid for the active measure-
ment channel. To create a window for a different measurement
channel use the LAYout : GLOBal :REPLace [ :WINDow] com-
mand.

Example: LAY:REPL:WIND '1',MTAB
Replaces the result display in window 1 with a marker table.

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

This command adds a measurement window to the display. Note that with this com-
mand, the suffix <n> determines the existing window next to which the new window is
added, as opposed to LAYout : ADD[ :WINDow] ?, for which the existing window is
defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

Parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow
<WindowType> Type of measurement window you want to add.

See LAYout :ADD[ :WINDow] ? on page 143 for a list of availa-
ble window types.

Note that the window type must be valid for the active measure-
ment channel. To create a window for a different measurement
channel use the LAYout : GLOBal : ADD [ : WINDow] ? command.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
\} 2 \}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only
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LAYout:WINDow<n>:IDENtify?

This command queries the name of a particular display window (indicated by the <n>
suffix) in the active measurement channel.

Note: to query the index of a particular window, use the T.AYout: IDENtify | :
WINDow] ? command.

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY:WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
A} 2 A}

Usage: Query only

LAYout:WINDow<n>:REMove

This command removes the window specified by the suffix <n> from the display in the
active measurement channel.

The result of this command is identical to the LAYout : REMove [ : WINDow] command.

To remove a window in a different measurement channel use the LAYout : GLOBal:
REMove [ :WINDow] command.

Example: LAY :WIND2:REM
Removes the result display in window 2.

Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

This command changes the window type of an existing window (specified by the suffix
<n>) in the active measurement channel.

The result of this command is identical to the LAYout :REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[:WINDow] ? on page 143 for a list of availa-
ble window types.
Note that the window type must be valid for the active measure-
ment channel. To create a window for a different measurement
channel use the LAYout :GLOBal:REPLace [ :WINDow] com-
mand.
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Example: LAY :WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

General Window Commands
The following commands are required to work with windows, independently of the
application.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel.

DISPIay[:WINDOWSNS:SELECL. .cutuuiiiieeiiieeieee et e e e e e eetaee e e e s eeat s e e e eeeaane s e e e eeer e eeeeeannanns 148

DISPlay[:WINDow<n>]:SELect
This command sets the focus on the selected result display window.
This window is then the active window.

Example: DISP:WIND1:SEL
Sets the window 1 active.

Usage: Setting only

Configuring the Results

Some evaluation methods require or allow for additional settings to configure the result
display.

o  SeleCting the PUISE.........euiiii e 148
o Defining the Result RANGE.....cccoi i 149
e Configuring a Parameter Distribution..........cc.eeeiiiiiiiii e, 151
e Configuring a Parameter SPeCIrUm........ccccuviiiiieiieeie e e e 156
e Configuring @ Parameter TreNd.........coooicciiiiiiiieiie e e e 161
e Configuring the Statistics and Parameter Tables..........ccccoecvveiiicine e 178
o Configuring Limit CheCKS. ... ...uueeiiiiiiiii et 189
e Configuring the Y-Axis Scaling and UNits..........occoeeiiiiiiiiiiiii e 194

Selecting the Pulse

The pulse traces (frequency, magnitude and pulse vs. time) always display the trace
for one specific pulse, namely the currently selected pulse. To select a pulse, use the
following command:

SENSe:TRACe:MEASurement:DEFine:PULSe:SELECted.........ccvuvivniiiiiiiiiiiiieeeeeeeeaeeeaas 149
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SENSe:TRACe:MEASurement:DEFine:PULSe:SELected <PulseNumber>

Selects a particular pulse for which the traces, parameters and results are displayed,
or queries the number of the selected pulse. The number of the current or all detected
pulses can be queried using [SENSe: ] PULSe : NUMBer? on page 213 or [SENSe:
]PULSe: ID? on page 213.

Note that this command causes an error if no measurement results are available.

Parameters:
<PulseNumber> Range: 0 to number of detected pulses
*RST: 0

Defining the Result Range

The result range determines which data is displayed on the screen (see also "Mea-
surement range vs result range" on page 11). This range applies to the pulse magni-
tude, frequency and phase vs time displays.

SENSe:TRACe:MEASurement:DEFine:RRANGE:ALIGNMEN . ..ccviiieeeeeeiiciiiireeeeee e e e e e eeeane 149
SENSe:TRACe:MEASurement:DEFine:RRANGE:AUTO........ccceviiiiiiiieeeeeeee e 149
SENSe:TRACe:MEASurement:DEFine:RRANGE:LENGth. ........uuuiiiiiieieie e, 150
SENSe:TRACe:MEASurement:DEFine:RRANGE:OFFSEt........ccceiiiiiiiiiiiieieiieee e 150
SENSe:TRACe:MEASurement:DEFine:RRANGE:REFErence. .........cuuveeeuucceaaaneeeeeeeeeaeaeeene. 150

SENSe:TRACe:MEASurement:DEFine:RRANge:ALIGnment <Alignment>

Specifies the alignment with respect to the reference point used to define the result
range.

Parameters:

<Alignment> LEFT | CENTer | RIGHt
LEFT
The result range starts at the pulse center or selected edge.
CENTer
The result range is centered around the pulse center or selected
edge.
RIGHt
The result range ends at the pulse center or selected edge.
*RST: CENTer

Manual operation: See "Alignment" on page 75

SENSe:TRACe:MEASurement:DEFine:RRANge:AUTO <State>

If enabled, the result range length is determined automatically according to the width of
the selected pulse (see SENSe: TRACe :MEASurement : DEFine: PULSe:SELected
on page 149).
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Parameters for setting and query:

<State> OFF
Switch the function off
ON
Switch the function on
ONCE
Execute the function once and then switch it off
*RST: ON

Manual operation: See "Auto Scale Continuous (All)" on page 72
See "Auto Scale Once (All)" on page 72
See "Automatic Range Scaling" on page 74

SENSe:TRACe:MEASurement:DEFine:RRANge:LENGth <Length>
The length of the pulse result range (in seconds).

Parameters:
<Length> *RST: 30 us
Default unit: S

Manual operation: See "Length" on page 75

SENSe:TRACe:MEASurement:DEFine:RRANge:OFFSet <Offset>

The offset (in seconds) from the reference point at which the pulse result range is
aligned.

Parameters:
<Offset> *RST: 0
Default unit: S

Manual operation: See "Offset" on page 75

SENSe:TRACe:MEASurement:DEFine:RRANge:REFerence <Reference>

Specifies the reference point used to define the result range.

Parameters:

<Reference> RISE | CENTer | FALL
RISE
The result range is defined in reference to the rising edge.
CENTer
The result range is defined in reference to the center of the
pulse top.
FALL
The result range is defined in reference to the falling edge.
*RST: CENTer

Manual operation: See "Result Range Reference Point" on page 75
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8.4.10.3 Configuring a Parameter Distribution

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

played.

CALCulate<n>:DISTribUtioN:FREQUENCY.......utuuuunuuaaaaa e eeeeeeeeaaaaeeeeeeeeeeeeeaeeseenesneans 151
CALCulate<n>:DISTribution:LLINES[:STATE]- ceieteeeeeeeee e ettt e e e e e e e e e 152
CALCuUlate<n>:DISTrDUIONINBINS. .......uuuuaaaaaaaeee e e e e e e e e e e e e e e eeeeeeeeeeee e e e e e e e e e eeaeas 152
CALCUIate<n>:DISTrDUONIPHASE. ...cciiitiiiie ettt 152
CALCulate<n>:DISTrDUtION:POWET........uuiieiiieieeeeeeiiecciiirteeeeeeeeeeeesssssasrareeeeeeeeaaseesensnnnns 153
CALCulate<n>:DISTribUtION:TIMING......ciiiieiieeeieieiieinineerersae e e e e eeeeeeaeeeeeereeeereeeesesennnnnnanns 155

CALCulate<n>:DISTribution:FREQuency <XAxis>, <YAxis>

Configures the Parameter Distribution result display.

Setting parameters:

<XAxis> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.3, "Frequency
Parameters", on page 18.

POINt
Frequency at measurement point

PPFRequency
Pulse-Pulse Frequency Difference

RERRor
Frequency Error (RMS)

PERRor
Frequency Error (Peak)

DEViation
Frequency Deviation

CRATe
Chirp Rate

*RST: POINt

<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.

COUNt
Number of pulses in which the parameter value occurred.

OCCurence
Percentage of all measured pulses in which the parameter value
occurred.

*RST: COUNt
Usage: Setting only

Manual operation: See "X-Axis" on page 77
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CALCulate<n>:DISTribution:LLINes[:STATe] <State>

Hides or shows the limit lines in the selected Parameter Trend or Parameter Distribu-
tion result display.

Note that this function only has an effect on the visibility of the lines in the graphical
displays, it does not affect the limit check in general or the display of the limit check
results in the table displays.

Parameters:

<State> ON | OFF
*RST: ON

Usage: Setting only

Manual operation: See "Display Limit Lines" on page 77

CALCulate<n>:DISTribution:NBINs <# bins>
This command sets the number of bins used to calculate the historgram

Parameters:
<# bins> Range: 1 to 1000
*RST: 100

Manual operation: See "Histogram Bins" on page 77

CALCulate<n>:DISTribution:PHASe <XAxis>, <YAxis>
Configures the Parameter Distribution result display.

Setting parameters:
<XAxis> POINt | PPPHase | RERRor | PERRor | DEViation

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.4, "Phase Parame-
ters", on page 19.

POINt

Pulse phase at measurement point

PPPHase

Pulse-Pulse Phase Difference

RERRor

Phase Error (RMS)

PERRor

Phase Error (Peak)

DEViation

Phase Deviation

*RST: POINt
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<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.
COUNt
Number of pulses in which the parameter value occurred.
OCCurance
Percentage of all measured pulses in which the parameter value
occurred.
*RST: COUNt
Usage: Setting only

CALCulate<n>:DISTribution:POWer <XAxis>, <YAXxis>

Configures the Parameter Distribution result display.
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Setting parameters:

<XAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.4, "Phase Parame-
ters", on page 19.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude

ON

Average ON Power

AVG

Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB

RPERcent

Ripple in %

RDB

Ripple in dB

OPERcent

Overshoot in %

oDB

Overshoot in dB

POINt

Pulse power measured at measurement point
PPRatio

Pulse-to-Pulse Power Difference

*RST: TOP
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<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.
COUNt
Number of pulses in which the parameter value occurred.
OCCurance
Percentage of all measured pulses in which the parameter value
occurred.
*RST: COUNt
Usage: Setting only

CALCulate<n>:DISTribution:TIMing <XAxis>, <YAxis>
Configures the Parameter Distribution result display.

Setting parameters:

<XAxis> TSTamp | SETTIling | RISE | FALL | PWIDth | OFF | DRATiIo |
DCYCle | PRI | PRF
Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 12.

TSTamp

Timestamp

SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)
OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval
PRF

Pulse Repetition Frequency (Hz)

*RST: RISE
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<YAxis> COUNt | OCCurrence
Parameter to be displayed on the y-axis.
COUNt
Number of pulses in which the parameter value occurred.
OCCurance
Percentage of all measured pulses in which the parameter value
occurred.
*RST: COUNt
Usage: Setting only

Configuring a Parameter Spectrum

The parameter spectrum evaluations allow you to visualize the spectrum of results for
a specific parameter for all measured pulses within the current capture buffer. For each
parameter spectrum window you can configure which measured parameter is to be dis-
played.

CALCulate<n>:PSPeCtrUmM:AUTO......ccceu ettt e e e eee e e etee e e e e e eeae e e eeraeeeeanneees 156
CALCulate<n>:PSPectrum:BLOCKSIZE. .........ccevvrerrrruririiiiiaaeieieeeeeeeeeaeaeeseseeeeeeeeesererrsrana.. 156
CALCulate<n>:PSPeCtrum:FREQUENCY.....c.icttiruiieiieeiiiiieseeeeieie s e e seeiae s e e eeeeras e e eeeena s 157
CALCulate<n>:PSPectrum:GTHRESNOId. ..........ucieiiiiiiiiieieee it ee e 157
CALCulate<n>:PSPeCtrum:MAXFIEQUENCY.....ccieteeeeeieaeeeeieieeeeeeteeeeteieee e e e e e e e e aaeaeeas 157
CALCulate<n>:PSPecCtrUm:PHASE. ........u e 158
CALCulate<n>:PSPecCtrum:POWET........ ..ot 158
CALCuUlate<n>:PSPeCtrUM:RBW?......ccu et et e e e e e e e e e e e eeeeeenneas 160
CALCulate<n>:PSPectrum:STHRESNOIA..........cceeeieieiiiiieieeeeeeriritreee i e e e e e eeeeeeeeeeeeeeeeeens 160
CALCuUlate<n>:PSPeCtrum:TIMING.....ccccurrrreeeeeeeeeeesiesiinierereeeeesaessesssssnnrsseneeeessasssessanannns 160
CALCUIate<n>:PSPeCtrUMIWINDOW. ........ceeuruiieeeeeietteeeeeeeetiieeeeeeeetaeeeeeeeesrnaaeeeserssnaaeaanes 161

CALCulate<n>:PSPectrum:AUTO <State>

Enables or disables automatic configuration for Parameter Spectrum displays. If
enabled, the commands for individual settings are not available.

Parameters:
<State> ON | OFF

*RST: ON

Manual operation: See "Full Auto" on page 79

CALCulate<n>:PSPectrum:BLOCksize <BlockSize>

Defines the size of blocks used in spectrum calculation. The block size also determines
the resulting RBW of the spectrum (see CAL.Culate<n>:PSPectrum:RBW?
on page 160).
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Parameters:

<BlockSize> powers of 2
Range: 8 to 100k
*RST: 1024

Manual operation: See "Block Size" on page 79

CALCulate<n>:PSPectrum:FREQuency <Param>

Configures the Parameter Spectrum result display.

Setting parameters:

<Param> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.3, "Frequency
Parameters", on page 18.

POINt
Frequency at measurement point

PPFRequency
Pulse-Pulse Frequency Difference

RERRor
Frequency Error (RMS)

PERRor
Frequency Error (Peak)

DEViation
Frequency Deviation

CRATe
Chirp Rate

*RST: POINt

Manual operation: See "Parameter” on page 79

CALCulate<n>:PSPectrum:GTHReshold <Time>
Defines the minimum time that must pass before a gap is detected as such.

Parameters:
<Time> Range: minimum spacing between pulses to meas time
Default unit: S

Manual operation: See "Gap Threshold" on page 79

CALCulate<n>:PSPectrum:MAXFrequency <Span>

Defines the maximum frequency span for which the Spectrum is calculated. Internally,
the span is limited by the number of possible interpolation samples (100 000).
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Parameters:
<Span> Range: >0 to 1/10 of sample rate
Default unit: HZ

Manual operation: See "Maximum Frequency" on page 79

CALCulate<n>:PSPectrum:PHASe <Param>

Configures the Parameter Spectrum result display.

Setting parameters:

<Param> POINt | PPPHase | RERRor | PERRor | DEViation

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.4, "Phase Parame-
ters", on page 19.

POINt
Pulse phase at measurement point

PPPHase
Pulse-Pulse Phase Difference

RERRor
Phase Error (RMS)

PERRor
Phase Error (Peak)

DEViation
Phase Deviation

*RST: POINt

CALCulate<n>:PSPectrum:POWer <Param>

Configures the Parameter Spectrum result display.
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Setting parameters:

<Param> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.4, "Phase Parame-
ters", on page 19.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude

ON

Average ON Power

AVG

Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB

RPERcent

Ripple in %

RDB

Ripple in dB

OPERcent

Overshoot in %

oDB

Overshoot in dB

POINt

Pulse power measured at measurement point
PPRatio

Pulse-to-Pulse Power Difference

*RST: TOP
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CALCulate<n>:PSPectrum:RBW?

Queries the resulting resolution bandwidth for the spectrum. Depends on the block size
(see CALCulate<n>:PSPectrum:BLOCksize on page 156).

Return values:

<Resolution Default unit: Hz
Bandwidth>
Usage: Query only

CALCulate<n>:PSPectrum:STHReshold <SectThreshold>

Defines the minimum section size. Sections that are smaller than the threshold are
ignored and considered to be part of the detected gap.

Parameters:
<SectThreshold> Minimum section size as a percentage of the block size (see
CALCulate<n>:PSPectrum:BLOCksize on page 156)

Range: 0 to 100
*RST: 50

Manual operation: See "Section Threshold" on page 79

CALCulate<n>:PSPectrum:TIMing <Param>

Configures the Parameter Spectrum result display.
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Setting parameters:
<Param> TSTamp | SETTIling | RISE | FALL | PWIDth | OFF | DRATIO |
DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 12.

TSTamp

Timestamp

SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)
OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval
PRF

Pulse Repetition Frequency (Hz)

*RST: RISE

CALCulate<n>:PSPectrum:WINDow <WindowType>
Defines the used FFT window type

Setting parameters:
<WindowType> RECTangle | BARTIett | HAMMming | HANNing | BLACkman

*RST: BLACkman

Manual operation: See "Window Type" on page 79
8.4.10.5 Configuring a Parameter Trend
The parameter trend evaluations allow you to visualize changes in a specific parameter

for all measured pulses within the current capture buffer. For each parameter trend
window you can configure which measured parameter is to be displayed.

CALCulate<n>TRENd:FREQUENCY........cettriiiiieetniniaaaaaaaae e e e e eeeeaaaeeaeeeeeeeeeeeeeennenennnnannnnn 162
CALCulate<n>TRENA:FREQUENCY:X....uuuuuuutuueiieaieieieeeeeeeeeeeseeeeeereeeesssrarsrnnnnnneneens 163
CALCulate<n>:TRENd:FREQUENCY:Y ...cuuuuuuruuuuuiaaiaieieeeeeeeaeseeeeeeeeeeeeseeennnnsnnnnnnnananasenees 164
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CALCuUlate<n>TREN:LLINES:STATE] tuuuuieieeiieiiieieeeeeitiieeeeeeeeieseeeeeeanaaeseeeeentneeeeeeennanns 165
CALCUIAtESNS TRENG:IPHASE. ... e e e e e e enas 165
CALCUIAte<N> TRENG: PHASE X ettt e e s e e enrenannes 167
CALCUIate<n>:TRENG:IPHASE:Y .....ccoiiiteretetiiiceeieeeieie e e e eeeeeeeeeeeeeeeeeeeererabababa e es 168
CALCUIate<n>:TRENG:IPOWET..........cceeteiiieeeeeeererttiiti e eeieseeeeeeeaeaaeaeseseeeeseesssessssarasanas 169
CALCUIate<n>TRENG:POWEI X .. .ciiieiieriieieeeeettiiie e e e ettt e e e e e eetataeseeesestanaeeessesstaaeaesensanns 171
CALCUIate<n>TREN:POWETY ..ottt et e e et et e e e e e e e eaaaas 173
CALCuUlate<n>TRENG:TIMING. ...ttt ettt et e e e e e e e e e e e e eenaeen 175
CALCulate<n>TRENG:TIMING:X. .. ..ttt ettt e e et e e e e e e e e e e e e ee e eea e 176
CALCuUIate<n>TRENG:TIMING:Y ..euuiiiieeieiie ettt et e et e e e e e e e e e e s e e e eaaeeann e 177

CALCulate<n>:TRENd:FREQuency <YAxis>, <XAxis>

Configures the Parameter Trend result display for time trends. This command defines
both x-axis and y-axis parameters in one step. It is equivalent to the two subsequent
commands:

CALCulate<n>:TRENd:TIMing:X TSTamp | PNUMber (see CALCulate<n>:
TRENd: TIMing:X on page 176)

CALCulate<n>:TRENd:FREQuency:Y <YAxis> (see CALCulate<n>:TRENd:
FREQuency:Y on page 164)

Setting parameters:
<YAxis> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.3, "Frequency
Parameters", on page 18.

POINt

Frequency at measurement point
PPFRequency

Pulse-Pulse Frequency Difference
RERRor

Frequency Error (RMS)

PERRor

Frequency Error (Peak)
DEViation

Frequency Deviation

CRATe

Chirp Rate

*RST: POINt
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<XAxis> PNUMber | TSTamp | SETTling | RISE | FALL | PWIDth | OFF |
DRATio | DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 12.

TSTamp

Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 213). Intervals without pulses are not displayed.
SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)

OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF

Pulse Repetition Frequency (Hz)

*RST: PNUMber
Usage: Setting only

Manual operation: See "Y-Axis" on page 81
See "X-Axis" on page 81

CALCulate<n>:TRENd:FREQuency:X <XAxis>
Configures the x-axis of the Parameter Trend result display.

The y-axis is configured using the CALCulate<n>:TRENd:<GroupName>:Y com-
mands.
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Setting parameters:
<XAxis> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.3, "Frequency
Parameters", on page 18.

POINt
Frequency at measurement point

PPFRequency
Pulse-Pulse Frequency Difference

RERRor
Frequency Error (RMS)

PERRor
Frequency Error (Peak)

DEViation
Frequency Deviation

CRATe
Chirp Rate

*RST: POINt
Example: CALC2:TREN:FREQ:X PERR
Usage: Setting only

Manual operation: See "X-Axis" on page 81

CALCulate<n>:TRENd:FREQuency:Y <YAxis>
Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CAL.Culate<n>: TRENd: <GroupName>:X com-
mands.
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Setting parameters:
<YAxis> POINt | PPFRequency | RERRor | PERRor | DEViation | CRATe

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.3, "Frequency
Parameters", on page 18.

POINt

Frequency at measurement point
PPFRequency

Pulse-Pulse Frequency Difference
RERRor

Frequency Error (RMS)

PERRor

Frequency Error (Peak)
DEViation

Frequency Deviation

CRATe

Chirp Rate

*RST: POINt
Usage: Setting only

Manual operation: See "Y-Axis" on page 81

CALCulate<n>:TRENd:LLINes[:STATe] <State>

Hides or shows the limit lines in the selected Parameter Trend or Parameter Distribu-
tion result display.

Note that this function only has an effect on the visibility of the lines in the graphical
displays, it does not affect the limit check in general or the display of the limit check
results in the table displays.

Parameters:

<State> ON | OFF
*RST: ON

Usage: Setting only

Manual operation: See "Display Limit Lines" on page 77

CALCulate<n>:TRENd:PHASe <YAxis>, <XAxis>

Configures the Parameter Trend result display for time trends. This command defines
both x-axis and y-axis parameters in one step. It is equivalent to the two subsequent
commands:

CALCulate<n>:TRENd:TIMing:X TSTamp | PNUMber (see CALCulate<n>:
TRENd:TIMing:X on page 176)

CALCulate<n>:TRENd:PHASe:Y <YAxis> (see CALCulate<n>:TRENd:PHASe:Y
on page 168)
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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.

POINt

Pulse phase at measurement point

PPPHase
Pulse-Pulse Phase Difference

RERRor
Phase Error (RMS)

PERRor
Phase Error (Peak)

DEViation
Phase Deviation

*RST: POINt
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<XAxis> PNUMber | TSTamp | SETTling | RISE | FALL | PWIDth | OFF |
DRATio | DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 12.

TSTamp

Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 213). Intervals without pulses are not displayed.
SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)

OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF

Pulse Repetition Frequency (Hz)

*RST: PNUMber
Usage: Setting only

CALCulate<n>:TRENd:PHASe:X <XAxis>
Configures the x-axis of the Parameter Trend result display.

The y-axis is configured using the CAL.Culate<n>: TRENd:<GroupName>:Y com-
mands.



Setting parameters:
<XAxis>

Example:

Usage:

Configuring the Measurement

POINt | PPPHase | RERRor | PERRor | DEViation

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.4, "Phase Parame-
ters", on page 19.

POINt
Pulse phase at measurement point

PPPHase
Pulse-Pulse Phase Difference

RERRor
Phase Error (RMS)

PERRor
Phase Error (Peak)

DEViation
Phase Deviation

*RST: POINt

CALC2:TREN:PHAS:X PERR

Setting only

CALCulate<n>:TRENd:PHASe:Y <YAxis>

Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CALCulate<n>: TRENd: <GroupName>:X com-

mands.

Setting parameters:
<YAxis>

Usage:

POINt | PPPHase | RERRor | PERRor | DEViation

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.4, "Phase Parame-
ters", on page 19.

POINt

Pulse phase at measurement point

PPPHase

Pulse-Pulse Phase Difference

RERRor

Phase Error (RMS)

PERRor

Phase Error (Peak)

DEViation

Phase Deviation

*RST: POINt
Setting only
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CALCulate<n>:TRENd:POWer <YAxis>, <XAxis>

Configures the Parameter Trend result display for time trends. This command defines
both x-axis and y-axis parameters in one step. It is equivalent to the two subsequent
commands:

CALCulate<n>:TRENd:TIMing:X TSTamp | PNUMber (see CALCulate<n>:
TRENd:TIMing:X on page 176)

CALCulate<n>:TRENd:POWer:Y <YAxis> (see CALCulate<n>:TRENd:POWer:Y
on page 173)
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Setting parameters:

<YAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.2, "Power/Amplitude
Parameters", on page 15.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude

ON

Average ON Power

AVG

Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB

RPERcent

Ripple in %

RDB

Ripple in dB

OPERcent

Overshoot in %

oDB

Overshoot in dB

POINt

Pulse power measured at measurement point
PPRatio

Pulse-to-Pulse Power Difference

*RST: TOP
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<XAxis> PNUMber | TSTamp | SETTling | RISE | FALL | PWIDth | OFF |
DRATio | DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 12.

TSTamp

Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 213). Intervals without pulses are not displayed.
SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)

OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF

Pulse Repetition Frequency (Hz)

*RST: PNUMber
Usage: Setting only

CALCulate<n>:TRENd:POWer:X <XAxis>
Configures the x-axis of the Parameter Trend result display.

The y-axis is configured using the CAL.Culate<n>: TRENd:<GroupName>:Y com-
mands.
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Setting parameters:

<XAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.2, "Power/Amplitude
Parameters", on page 15.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude

ON

Average ON Power

AVG

Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB

RPERcent

Ripple in %

RDB

Ripple in dB

OPERcent

Overshoot in %

oDB

Overshoot in dB

POINt

Pulse power measured at measurement point
PPRatio

Pulse-to-Pulse Power Difference

*RST: TOP
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Example: CALC2:TREN:POW:X ODB

Usage: Setting only

CALCulate<n>:TRENd:POWer:Y <YAxis>
Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CALCulate<n>: TRENd:<GroupName>:X COM-
mands.
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Setting parameters:

<YAxis> TOP | BASE | AMPLitude | ON | AVG | MIN | MAX | PON |
PAVG | PMIN | ADPercent | ADDB | RPERcent | RDB |
OPERcent | ODB | POINt | PPRatio

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.2, "Power/Amplitude
Parameters", on page 15.

TOP

Top Power

BASE

Base Power

AMPLitude

Pulse Amplitude

ON

Average ON Power

AVG

Average Tx Power

MIN

Minimum Power

MAX

Peak Power

PON

Peak-to-Avg ON Power Ratio
PAVG

Peak-to-Average Tx Power Ratio
PMIN

Peak-to-Min Power Ratio
ADPercent

Droop in %

ADDB

Droop in dB

RPERcent

Ripple in %

RDB

Ripple in dB

OPERcent

Overshoot in %

oDB

Overshoot in dB

POINt

Pulse power measured at measurement point
PPRatio

Pulse-to-Pulse Power Difference

*RST: TOP
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Usage: Setting only

CALCulate<n>:TRENd:TIMing <YAxis>, <XAxis>

Configures the Parameter Trend result display for time trends. This command defines
both x-axis and y-axis parameters in one step. It is equivalent to the two subsequent
commands:

CALCulate<n>:TRENd:TIMing:X TSTamp | PNUMber (see CALCulate<n>:
TRENd: TIMing:X on page 176)

CALCulate<n>:TRENd:TIMing:Y <YAxis> (see CALCulate<n>:TRENd:
TIMing:Y on page 177)

Setting parameters:
<YAxis> TSTamp | SETTIing | RISE | FALL | PWIDth | OFF | DRATIO |
DCYCle | PRI | PRF

Pulse parameter to be displayed on the y-axis. For a description
of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 12.

TSTamp

Timestamp

SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)
OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval
PRF

Pulse Repetition Frequency (Hz)
*RST: RISE
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<XAxis> PNUMber | TSTamp | SETTling | RISE | FALL | PWIDth | OFF |
DRATio | DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 12.

TSTamp

Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 213). Intervals without pulses are not displayed.
SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)

OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF

Pulse Repetition Frequency (Hz)

*RST: PNUMber
Usage: Setting only

CALCulate<n>:TRENd:TIMing:X <XAxis>
Configures the x-axis of the Parameter Trend result display.

The y-axis is configured using the CAL.Culate<n>: TRENd:<GroupName>:Y com-
mands.



Configuring the Measurement

Setting parameters:
<XAxis> PNUMber | TSTamp | SETTling | RISE | FALL | PWIDth | OFF |
DRATiIo | DCYCle | PRI | PRF

Pulse parameter to be displayed on the x-axis. For a description
of the available parameters see chapter 3.1.1, "Timing Parame-
ters", on page 12.

TSTamp
Timestamp

PNUMber

The pulse numbers are represented on the x-axis (available
numbers can be queried using [SENSe: ] PULSe : NUMBer?
on page 213). Intervals without pulses are not displayed.
SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)

OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF

Pulse Repetition Frequency (Hz)

*RST: PNUMber
Example: CALC2:TREN:TIM:X DCYCle

Usage: Setting only

CALCulate<n>:TRENd:TIMing:Y <YAxis>
Configures the y-axis of the Parameter Trend result display.

The x-axis is configured using the CALCulate<n>: TRENd:<GroupName>:X cOmM-
mands.
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Setting parameters:
<YAxis> TSTamp | SETTIling | 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.

TSTamp

Timestamp

SETTling

Settling Time

RISE

Rise Time

FALL

Fall Time

PWIDth

Pulse Width (ON Time)

OFF

Off Time

DRATio

Duty Ratio

DCYCle

Duty Cycle (%)

PRI

Pulse Repetition Interval

PRF

Pulse Repetition Frequency (Hz)

*RST: RISE

Example: CALC2:TREN:TIM:Y DCYCle

Usage: Setting only

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]. ceieieeeeeeeeeeeeeee et 179
CALCulate<n>:TABLE:FREQUENCY:CRATE......ceeieieeeieieeeeeeeeeeeeetteee e e e e e e e e e e e aeaeeeeeeees 180
CALCulate<n>:TABLe:FREQUENCY:DEVIation........cceeueerurrrmruennnieiasieieeeeeeeeesaseresseseeeeennees 180
CALCulate<n>:TABLE:FREQUENCY:PERROI......uuuiiiaieieie et 180
CALCulate<n>:TABLe:FREQUENCY:POINL.....cetttutututunuaaaaae e e e e e e e e e e e e e e e eeeeeeeeeeeeeeeeenenaaas 180
CALCulate<n>:TABLe:FREQUENCY:PPFREQUENCY.....cciiiiiiieiiieieieeeeeeeeeeeeie e 181
CALCulate<n>:TABLe:FREQUENCY:RERROI.......coitiiiieiiiiiaaaaaaaa e e e e e ee e e e e e e eeeeeeeeeeeeeenenennas 181
CALCulate<n>:TABLE: PHASE ALL STATE]. ccu ittt e e e eeas 181
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CALCulate<n>:TABLe:PHASE:DEVIatioN.......ccuiiiiiiiiiiiiieeiee ettt 182
CALCulate<n>:TABLE:PHASE:PERRON.........u et 182
CALCulate<n>:TABLE:PHASE:POINL....ccuieiiiiiii e e e e e e eas 182
CALCulate<n>:TABLE:PHASE:PPPHASE. .....c.cciiieiiiiiei ettt e e e 182
CALCulate<n>:TABLE:PHASE:RERRON............coetteieereriririiriiiaeaieseseeeeseeseseseeeeeeesessssarane 182
CALCulate<n>:TABLE:POWEr:ADROOP:DB.......cuciiieeiiiiiiieeeeeeriieeeeeeeeteeeeeeeeereeeeseesnnanns 183
CALCulate<n>:TABLe:POWer:ADROOP[:PERCEN].....ciiieieeiiiiieieeiiiiiee i eeeeeiiee e e eeeeeie s e eeeens 183
CALCulate<n>:TABLE:POWEr ALL :STATE]. ..ttt ettt e e e e e 183
CALCulate<n>:TABLe:POWErAMPLITUAE........cciiiiiiee e e e 183
CALCUIate<n>:TABLE:IPOWEIAVG......couuieieeeeeeeee et et e e e eae e e e e e e e e e e eeaans 183
CALCUIate<n>:TABLE:POWEBASE. ... ccciiieieieieeieeeeeeeeeeeeeeeeeerasre e se s e e e e e eeaaaeeeeeeeeees 184
CALCUIate<n>:TABLEIPOWEMAX....cccceiieiieeeeeeeeieeeeeeeeeeeveaaat s s aeseseeeeeaeaeeaeeeeerereeeens 184
CALCulate<n>:TABLEIPOWEMIN. ........iiiiiiiiiiiieieeeeeeieee e e e ettt e e e e et e e e e e e eabe e e e e eeraaanes 184
CALCulate<n>:TABLE:POWEION. ......coouiiiiiieeeiii ettt e et e e e e e et eeeeaaes 184
CALCulate<n>:TABLe:POWer:OVERShOOL:DB.......cccouuiiiiiieiieeeeee e 184
CALCulate<n>:TABLe:POWer:OVERShOOt[:PERCENL].......ceerrrrerimrmrniaaaaaneeeeeeeeeeaeaeaeeeeees 185
CALCuUlate<n>:TABLE:POWEPAVG.....cccccieieieeeeeeeeeeeeeeeeeeeee et e e s e e e e e e e e e aaaaaeeeeeeeeees 185
CALCulate<n>:TABLE:POWEPMIN............ceeteeeeerereriitiiieeaaeeeieseeeeeaeeeeesereeeeeeesssssrarasnan.. 185
CALCulate<n>:TABLE:POWEIPOINL.......ccuuiieiieiiiiiieieee et eeeetie e e e e eeee e e e e s eeraaeeeeeeeens 185
CALCuUlate<n>:TABLEIPOWEIPON. ......cciieiietieieeeeeeieeeeeeeetee e e e e eeeteaeeeeeeaabeeeeeseebanaeaaees 185
CALCulate<n>:TABLE:POWEIPPRALO. ... ..ccueiiiitieeeiieee et 186
CALCulate<n>:TABLE:POWEIRIPPIEIDB.......cceiiiiieeeii et e e e e e e 186
CALCulate<n>:TABLe:POWer:RIPPIE[:PERCEN]......ccotiiuiiieiiiiiieiieie e 186
CALCUIate<n>:TABLE:IPOWETOP. .. .iiiiieieieeeee ettt ee e e e e e e e e aeaaaaeaeeeeeeeees 186
CALCulate<n>:TABLE: TIMING:ALLLESTATE] ..ccevrrrrrrruririreieiaieseseeeeeaeaeeeeeerereeeeessssrsrraranan.. 186
CALCulate<n>:TABLE:TIMING:DCYCIE...uciieeeeieieieeeeeeeieeeeeeeeeeeeetanttessse s e e e e e e eaaaaaaaaeeeens 187
CALCulate<n>:TABLE: TIMING:DRATIO. ....uuuuaaaaieteeeeeeeaeaeeeeeeteteeeeeeerab s e e e e e e e aaaaeeas 187
CALCulate<n>:TABLE: TIMING:FALL. ... .ceiiiiiieiieeei ettt e e e e e e e e e e e e e e e eeeeeeeeeees 187
CALCulate<n>:TABLE:TIMING:OFF ... et eaas 187
CALCulate<n>:TABLE: TIMING:PRF ...ttt e e e e e ea e e e e eans 188
CALCuUlate<n>:TABLE:TIMING:PRI....ciiiiiiieieiieeeeieieeeeeeeeeeevetr b seeesese e e e e eeeeaeeeeeseeeeeeeeens 188
CALCulate<n>:TABLE: TIMING:PWIDtN....ccciieiiiiiecciiiiieeeeee e e e e e e e ccciirrer e e e e e e e e e e e s snnnreaeeees 188
CALCulate<n>:TABLE:TIMING:RISE.........ceettiieiiiiiiiiiiiciiiaieieeeeeeeeeeeaeeeeeeeeeeeeeeeseeeenrnnana———. 188
CALCulate<n>:TABLE: TIMING:SETTING. .. . uuaeaeieieeeee e ettt e 189
CALCulate<n>:TABLE: TIMING: TSTAMP....ctttteteeeeieiiiiiiiiitaieintntaeaaaaae e e e e e e eaaaaaeaaeeeaeeeaenenens 189

CALCulate<n>:TABLe:FREQuency:ALL[:STATe] <Visibility>[, <Scaling>]
If enabled, all frequency parameters are included in the result tables.

Setting parameters:

<Visibility> ON | OFF
*RST: OFF
<Scaling> GHZ | MHZ | KHZ | HZ

Optional: Defines the unit in which the results are displayed.

Usage: Setting only
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CALCulate<n>:TABLe:FREQuency:CRATe <Visibility>[, <Scaling>]

If enabled, the chirp rate (per ps) is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Defines the unit in which the results are displayed.
*RST: MHZ

Manual operation: See "Chirp Rate" on page 19

CALCulate<n>:TABLe:FREQuency:DEViation <Visibility>[, <Scaling>]

If enabled, the frequency deviation is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Defines the unit in which the results are displayed.
*RST: KHZ

Manual operation: See "Frequency Deviation" on page 18

CALCulate<n>:TABLe:FREQuency:PERRor <Visibility>[, <Scaling>]

If enabled, the peak frequency error is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Defines the unit in which the results are displayed.
*RST: KHZ

Manual operation: See "Frequency Error (Peak)" on page 18

CALCulate<n>:TABLe:FREQuency:POINt <Visibility>[, <Scaling>]

If enabled, the frequency at the measurement point is included in the result tables.
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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 operation: 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.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Defines the unit in which the results are displayed.
*RST: KHZ

Manual operation: See "Pulse-Pulse Frequency Difference" on page 18

CALCulate<n>:TABLe:FREQuency:RERRor <Visibility>[, <Scaling>]

If enabled, the RMS frequency error is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Optional: Defines the unit in which the results are displayed.
*RST: KHZ

Manual operation: See "Frequency Error (RMS)" on page 18

CALCulate<n>:TABLe:PHASe:ALL[:STATe] <Visibility>
If enabled, all phase parameters are included in the result tables.

Setting parameters:

<Visibility> ON | OFF
*RST: OFF
Usage: Setting only
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CALCulate<n>:TABLe:PHASe:DEViation <Visibility>
If enabled, the Phase Deviation is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Phase Deviation" on page 20

CALCulate<n>:TABLe:PHASe:PERRor <Visibility>
If enabled, the Phase Error (Peak) is included in the result tables.

Parameters:
<Visibility> ON | OFF

*RST: OFF

Manual operation: See "Phase Error (Peak)" on page 19

CALCulate<n>:TABLe:PHASe:POINt <Visibility>
If enabled, the phase at the measurement point is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: ON

Manual operation: See "Phase" on page 19

CALCulate<n>:TABLe:PHASe:PPPHase <Visibility>
If enabled, the Pulse-Pulse Phase Difference is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Pulse-Pulse Phase Difference" on page 19

CALCulate<n>:TABLe:PHASe:RERRor <Visibility>
If enabled, the Phase Error (RMS) is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Phase Error (RMS)" on page 19
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CALCulate<n>:TABLe:POWer:ADRoop:DB <Visibility>
If enabled, the Droop in dB is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Droop" on page 16

CALCulate<n>:TABLe:POWer:ADRoop[:PERCent] <Visibility>
If enabled, the droop in percent is included in the result tables.

Parameters:
<Visibility> ON | OFF

*RST: OFF

Manual operation: See "Droop" on page 16

CALCulate<n>:TABLe:POWer:ALL[:STATe] <Visibility>
If enabled, all power parameters are included in the result tables.

Setting parameters:

<Visibility> ON | OFF
*RST: OFF
Usage: Setting only

CALCulate<n>:TABLe:POWer:AMPLitude <Visibility>
If enabled, the pulse amplitude is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Pulse Amplitude" on page 15

CALCulate<n>:TABLe:POWer:AVG <Visibility>
If enabled, the average Tx power is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: ON

Manual operation: See "Average Tx Power" on page 16
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CALCulate<n>:TABLe:POWer:BASE <Visibility>
If enabled, the base power is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Base Power" on page 15

CALCulate<n>:TABLe:POWer:MAX <Visibility>
If enabled, the maximum Tx power is included in the result tables.

Parameters:
<Visibility> ON | OFF

*RST: OFF

Manual operation: See "Peak Power" on page 16

CALCulate<n>:TABLe:POWer:MIN <Visibility>
If enabled, the minimum Tx power is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Minimum Power" on page 16

CALCulate<n>:TABLe:POWer:ON <Visibility>
If enabled, the average ON power is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: ON

Manual operation: See "Average ON Power" on page 15

CALCulate<n>:TABLe:POWer:OVERshoot:DB <Visibility>
If enabled, the overshoot in dB is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Overshoot" on page 17
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CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent] <Visibility>
If enabled, the overshoot in percent is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Overshoot" on page 17

CALCulate<n>:TABLe:POWer:PAVG <Visibility>
If enabled, the Peak-to-Average Tx Power Ratio is included in the result tables.

Parameters:
<Visibility> ON | OFF

*RST: OFF

Manual operation: See "Peak-to-Average Tx Power Ratio" on page 16

CALCulate<n>:TABLe:POWer:PMIN <Visibility>
If enabled, the Peak-to-Min Power Ratio is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Peak-to-Min Power Ratio" on page 16

CALCulate<n>:TABLe:POWer:POINt <Visibility>
If enabled, the power at the measurement point is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Power (at Point)" on page 17

CALCulate<n>:TABLe:POWer:PON <Visibility>
If enabled, the Peak-to-Avg ON Power Ratio is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Peak-to-Avg ON Power Ratio" on page 16
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CALCulate<n>:TABLe:POWer:PPRatio <Visibility>
If enabled, the Pulse-to-Pulse Power Difference
is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Pulse-to-Pulse Power Ratio" on page 17

CALCulate<n>:TABLe:POWer:RIPPle:DB <Visibility>
If enabled, the ripple in dB is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Ripple" on page 17

CALCulate<n>:TABLe:POWer:RIPPle[:PERCent] <Visibility>
If enabled, the ripple in percent is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Ripple" on page 17

CALCulate<n>:TABLe:POWer:TOP <Visibility>
If enabled, the Top power is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Top Power" on page 15

CALCulate<n>:TABLe:TIMing:ALL[:STATe] <Visibility>[, <Scaling>]
If enabled, all timing parameters are included in the result tables.

Setting parameters:

<Visibility> ON | OFF
*RST: OFF
<Scaling> S|MS|US|NS

Optional: Defines the unit in which the results are displayed.



Configuring the Measurement
Usage: Setting only

CALCulate<n>:TABLe:TIMing:DCYCle <Visibility>
If enabled, the duty cycle (in %) is included in the result tables.

Parameters:
<Visibility> ON | OFF

*RST: ON
Manual operation: See "Duty Cycle (%)" on page 14

CALCulate<n>:TABLe:TIMing:DRATio <Visibility>
If enabled, the duty ratio (in dB) is included in the result tables.

Parameters:
<Visibility> ON | OFF
*RST: OFF

Manual operation: See "Duty Ratio" on page 14

CALCulate<n>:TABLe:TIMing:FALL <Visibility>[, <Scaling>]

If enabled, the fall time is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: MS

Manual operation: See "Fall Time" on page 13

CALCulate<n>:TABLe:TIMing:OFF <Visibility>[, <Scaling>]

If enabled, the "OFF" time is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: MS

Manual operation: See "Off Time" on page 14
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CALCulate<n>:TABLe:TIMing:PRF <Visibility>[, <Scaling>]

If enabled, the pulse repetition frequency is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> GHZ | MHZ | KHZ | HZ
Optional: Defines the unit in which the results are displayed.
*RST: KHZ

Manual operation: See "Pulse Repetition Frequency (Hz)" on page 14

CALCulate<n>:TABLe:TIMing:PRI <Visibility>[, <Scaling>]

If enabled, the pulse repetition interval is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: ON

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: us

Manual operation: See "Pulse Repetition Interval" on page 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 operation: 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.
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Parameters:

<Visibility> ON | OFF
*RST: ON

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: NS

Manual operation: See "Rise Time" on page 13

CALCulate<n>:TABLe:TIMing:SETTIling <Visibility>[, <Scaling>]

If enabled, the settling time is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: MS

Manual operation: See "Settling Time" on page 13

CALCulate<n>:TABLe:TIMing:TSTamp <Visibility>[, <Scaling>]

If enabled, the timestamp is included in the result tables.

Parameters:

<Visibility> ON | OFF
*RST: OFF

Setting parameters:

<Scaling> S|MS|US|NS
Optional: Defines the unit in which the results are displayed.
*RST: MS

Manual operation: See "Timestamp" on page 13

8.4.10.7 Configuring Limit Checks
For each parameter in the result tables you can activate a limit check and define the
valid value ranges. For details see "Pulse Results" on page 28.

Useful commands for configuring limit checks described elsewhere:
® (CAlLCulate<n>:DISTribution:LLINes[:STATe] on page 152
® C(CALCulate<n>:TRENd:LLINes[:STATe] on page 165
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Remote commands exclusive to configuring limit checks:

CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATE..........ccevrrrerrerererrnnnn. 191
CALCulate<n>:TABLe:FREQuency:CRATE:LIMit:STATE.....ccceeeeeeeeeeeeeeeee e 191
CALCulate<n>:TABLe:FREQuency:DEViation:LIMit:STATE.......uetttiiieeireniiiiiieieeeeeeee e 191
CALCulate<n>:TABLe:FREQuency:PERROILIMit:STATE. ..cceieteeieeieeeeeeeeeeeeeeeeeeee e 191
CALCulate<n>:TABLe:FREQUeNCY:POINtLIMit:STATE. ...uuuuraiaae e e e e ee e e 191
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit:STATE.......cceeeieeiiiiiieiiiiiiennn 191
CALCulate<n>:TABLe:FREQuency:RERROILIMit:STATE.....ceiiiiiiereininnnaaaaaaaaeeeeeeeeaaeaeens 191
CALCulate<n>:TABLe:PHASe:DEViation:LIMit:STATE....cccccurirrieeiieeeee e e e secenreeeeeere e e e e e e 191
CALCulate<n>:TABLe:PHASE:PERROILIMit:STATE. ..uvtiiieieeeeeeccccirieteeeee e e e e e e eeeeveveeaeees 191
CALCulate<n>:TABLe:PHASE:POINt:LIMit:STATE...ceveurrrriurnraiiiaieieseeeeeaeeeeeeereeeeeeeeennnnnne 191
CALCulate<n>:TABLe:PHASEe:PPPHase:LIMit:STATE......cccevviiieeeeeeeeeeintce e 192
CALCulate<n>:TABLe:PHASE:RERROILIMit:STATE...cuuueiiiiieeieiee e eeeeeee e e eeaee e 192
CALCulate<n>:TABLe:POWer:ADR0OOP:DB:LIMit:STATE.....cceeieeeeeeeeeieeeeeeeeeeeeeieeees 192
CALCulate<n>:TABLe:POWer:ADRoop[:PERCENt]:LIMit:STATE. .. .uccaaeeaeeeeeeeeeeeeeeeeeeeeeeeees 192
CALCulate<n>:TABLe:POWer: AMPLItUde:LIMit:STATE.....cceeeieceeiriieeiree e e e e e e e seennrereeeeeeeas 192
CALCulate<n>:TABLE:POWEr:AVG:LIMit:STATE...uuuiiiieieeeeeeeiecciiirreeeeeeeee e e e e sesnenrrneeeeeeeas 192
CALCulate<n>:TABLe:POWErBASE:LIMit:STATE. ..uceieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeven s 192
CALCulate<n>:TABLe:POWErMAX:LIMit:STATE. ..ciiiieereriieeeeeeeiee i e e e eeeree e e e e e e e e eeannns 192
CALCulate<n>:TABLe:POWErMIN:LIMit:STATE..ccuueiieeieeiieeeeeeeee e e e e e eeeee e e e e eere e e e e eeeee 192
CALCulate<n>:TABLE:POWeEr: ON:LIMit:STAT . uiiuiii e e e e e 192
CALCulate<n>:TABLe:POWer:OVERshoot:DB:LIMit:STATE...c.iveieiiieeeeeieeeceieveeeeeeceeeeans 192
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent]:LIMit:STATE..........oevvrrrrrererrrrrrnrnnnnn. 192
CALCulate<n>:TABLEe:POWer:PAVG:LIMit:STATE.....ccccccrririerieeeeee e e e e eercnrrrrrreeeeeeaeeeeeeans 192
CALCulate<n>:TABLe:POWEr:PMIN:LIMit:STATE.....cccveieieeeeeeeiiiinitcrrere e e e e e e e e e eeeeaeeeeenens 192
CALCulate<n>:TABLe:POWer:POINtLIMit:STATE...ccuuuiieeeereeiteieeeeeeeee e e e e e e 192
CALCulate<n>:TABLe:POWeEr:PON:LIMit:STAT .. cu e eaas 192
CALCulate<n>:TABLe:POWer:PPRatio:LIMit:STATE...cuieeiiiiie e eeee e e e 192
CALCulate<n>:TABLe:POWer:RIPPIe:DB:LIMit:STATE.....ccceieccerrreiereeeeeeeeesesenneneereeeeeeeas 192
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent]:LIMit:STATE........ceeeeeeeeierereeeeeeerererrerenanns 192
CALCulate<n>:TABLE:POWErTOP:LIMIit:STATE. cccieieieeeeeeeeeeeeeeeeeeeeeeeeeeee e 192
CALCulate<n>:TABLe:TIMINg:DCYCle:LIMIit:STATE. . .cceeeieeeeeeeeeeeeeeeeeeeeeeeeeeee e 192
CALCulate<n>:TABLe:TIMINg:DRATIO:LIMit:STATE. .. .. ee e 192
CALCulate<n>:TABLe:TIMING:FALL:LIMit:STAT .. .eu it 192
CALCulate<n>:TABLe:TIMING:OF F:LIMit:STATE...cuuieiiiee e 192
CALCulate<n>:TABLe:TIMING:PRF:LIMIt:STATE......cceeieiieeeeeeeeeietreee e e e e e e e e e e e e eeeeeeeeeens 192
CALCulate<n>:TABLE: TIMING:PRILIMIt:STAT . cceieieieeeeeeeeeeeeeeeeeeeeeeeeee e e e 192
CALCulate<n>:TABLe:TIMINg:PWIDth:LIMit:STATE....cceeeeerereeiernriniieieieeeeeeeaeaeeeeaeeeeeeeeeees 192
CALCulate<n>:TABLe:TIMING:RISE:LIMit:STATE. cccttttuuuuruuuaaaaaae e e e e e e e eeeeeeeeeeeeeeeeeeeennnnnnas 192
CALCulate<n>:TABLe:TIMINg:SETTING:LIMit:STATE. .. ..t ee e e 192
CALCulate<n>:TABLe:TIMIng:TSTamp:LIMit:STATE....cceeieeeeeeeeeieeeeeeeee e 192
CALCulate<n>:TABLe:<ParameterGroup>:ALL:LIMit:STATE.....ceiiirireieieiniaaaaaae e e e e e eeenns 192
CALCulate<n>:TABLe:FREQUENCY:ALL:LIMIit:STATE...cccevirirrrieriiiiieieieeeeeeeeeeeeeeeeeeeeeeeeens 192
CALCulate<n>:TABLE:PHASE:ALL:LIMit:STATE..uiiiieeeeeeieeiciirieeeeeeee e e e e e seeennreneereeeesaae e 192
CALCulate<n>:TABLE:POWErALL:LIMit:STATE....ccceiieeieeeeeeeeeriniecrerree e e e e e e e e e e e e e eeeeeeeens 192
CALCulate<n>:TABLe: TIMING:ALL:LIMit:STATE...cciete e e e ettt 192
CALCulate<n>:TABLE:ALL:LIMit: ST AT €. it eae e e e 193
CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit..............ccoerrieiiiiiimiiiiiiinnnnnne. 193
CALCulate<n>:TABLe:FREQUENCY:CRATE:LIMit....cccceieieiieieeeiiiieeieeeeeeeeerer e 193
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CALCulate<n>:TABLe:FREQuency:DEViation:LIMit........ceeuuuuurummuuiiaaaanee e eeeeeeeeeeeeeeeeeeeeens 193
CALCulate<n>:TABLe:FREQuency:PERROILIMit..........uuiiiaaaeaeee e eeee e 193
CALCulate<n>:TABLe:FREQUENCY:POINELIMit......uueeeueeeaaaaaae e e e e e e e eeeee e e e eeeeeeeeeieeeees 193
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit.......ccccceeeeeeeeeeeeeeeeieieeeeeeeeeveveiianens 193
CALCulate<n>:TABLe:FREQuUency:RERROILIMit.........cceeevrrrieiiminiiiiiiieieieeeeeeeeeeeeeeeeeeeeens 193
CALCulate<n>:TABLe:PHASe:DEViation:LIMit...........cceevrriiieerminiiiiiiieie e eeeeeeeeeeeeeeeeeeeenens 193
CALCulate<n>:TABLe:PHASE:PERROILIMIt.......cccuuuieiiiiiiiiis e ee e e e e e e e e 193
CALCulate<n>:TABLE:PHASE:POINLLIMIt.......eeiieeeee e e 193
CALCulate<n>:TABLe:PHASE:PPPHaSe:LIMit.......cccouieeiiii e 193
CALCulate<n>:TABLe:PHASE:RERROILIMIt......cuicuiiiiiiiieiie e e e eeans 193
CALCulate<n>:TABLe:POWer:ADROOP:DB:LIMit.....ccccieieeieeeeeeieiieieeeeeeeeererereieeee e 193
CALCulate<n>:TABLe:POWer:ADROOP[:PERCEN]:LIMit.......vuveruueeeeieieieeeeeeeeeeeeeeeeeeeeeennnns 193
CALCulate<n>:TABLe:POWer:AMPLItUAE:LIMit.......uuuuururieiiieieieieeeeeeeeeeeee e 193
CALCulate<n>:TABLE:POWEINAVG:LIMit........ciiieieeiiiieieeeeiiiieeeeeeeieiees e e e e eeanne e e e erenrneeaaees 193
CALCulate<n>:TABLe:POWEr:BASE:LIMit........ceuiiiiii e 193
CALCulate<n>:TABLe:POWErMAX:LIMIt......ccciriiiiei e e e e e 193
CALCulate<n>:TABLE:POWEMIN:LIMit........uuvuurururuiiieeieieeeeeeeeeeeeeeeeeeeeeeeeeeeerersnrnnnna———.- 193
CALCulate<n>:TABLE:POWEr:ON:LIMit........ccceieieuriiiieiieeeee e e e e cecciiiiereeeee e s e e e e e e esennneeeeeees 193
CALCulate<n>:TABLe:POWer:OVERShOOt:DB:LIMit........cuuuruuuuuniiiiiieieieeeeeeeeeeeeeseeeeeeeeennns 193
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCeNt]:LIMit...........ceerrrreeiriiiiieriiiinneereennnnn 193
CALCulate<n>:TABLE:POWErPAVG:LIMit......cccuueiiiiiiiiiiieeeeeeiiee e e e e e e 193
CALCulate<n>:TABLe:POWEr:PMIN:LIMit........cceiiiiieiie e e e e 193
CALCulate<n>:TABLe:POWEr:POINtLIMIt.......ccueieieiieiei et e e e 193
CALCulate<n>:TABLE:POWEPON:LIMit......ccciieieieieieeeeeeeieieeeeeeeeeeeevetereeee e e e e e e e e 193
CALCulate<n>:TABLe:POWer:PPRatio:LIMit.........cccuurreriieieeeeeeicsciirieeeeeeee e e e e e seeennseneees 193
CALCulate<n>:TABLe:POWEr:RIPPIE:DB:LIMIt.......cceeeeiiiriiiiiniiriiiiiiisieieeeeeeeeeeeeeeeseeeeeeens 193
CALCulate<n>:TABLe:POWer:RIPPIE[:PERCENt]:LIMit.......cccevieiiiriieierieeiiiie e eeeeeiee e e eeeenns 193
CALCulate<n>:TABLE:POWErTOP:LIMit......ccceutuiiieiieeieiee e e eeeeee e e e e e e e e e e e e e 193
CALCulate<n>:TABLe:TIMING:DCYCIE:LIMit.....ccuiiimiiiiiie it 193
CALCulate<n>:TABLe:TIMING:DRATIO:LIMit.....ceeuieiieeiiei e e 193
CALCulate<n>:TABLE: TIMING:FALL:LIMit......ciiiieieieieeieeeeeeieieeeeeeeeeeeerer e e s e e e e e e 193
CALCulate<n>:TABLE: TIMING:OFF:LIMit.....uuriiiieeeeeeeeeeeeccciinreree e e e e e e e e e s sesnnenrerereeseaaeeeas 193
CALCulate<n>:TABLE:TIMING:PRF:LIMit.........ccceiiiiiiiiieieieieieecece e ee e e e e e e e e e e e e e eeeeeeeeeens 193
CALCulate<n>:TABLE: TIMING:PRILIMit..... ..t 193
CALCulate<n>:TABLe:TIMING:PWIDh:LIMit........couiieiiiie e et 193
CALCulate<n>:TABLe:TIMING:RISE:LIMit......cceuiiiiiiiii e e 194
CALCulate<n>:TABLe:TIMING:SETTIHNG:LIMit.....uvuvuuueiieieieeieieeeeeeeeeeeeeeeeeeeeeeererev e 194
CALCulate<n>:TABLe:TIMING:TSTamMP:LIMit....ccccceeeieeeeieiiiieeeeeeeeeeererr e e e 194

CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:CRATe:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:DEViation:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:PERRor:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:POINt:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:RERRor:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:DEViation:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:PERRor:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:POINt:LIMit:STATe <State>
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CALCulate<n>:TABLe:PHASe:PPPHase:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:RERRor:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:ADRoop:DB:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:ADRoop[:PERCent]:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:AMPLitude:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:AVG:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:BASE:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:MAX:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:MIN:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:ON:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:OVERshoot:DB:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent]:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:PAVG:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:PMIN:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:POINt:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:PON:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:PPRatio:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:RIPPle:DB:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent]:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:TOP:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:DCYCle:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:DRATio:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:FALL:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:OFF:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:PRF:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:PRI:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:PWIDth:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:RISE:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:SETTIling:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:TSTamp:LIMit:STATe <State>

Activates or deactivates a limit check for the selected parameter. The limits are defined
using CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit
on page 193.

Parameters:
<State> ON | OFF
*RST: OFF

CALCulate<n>:TABLe:<ParameterGroup>:ALL:LIMit:STATe <State>
CALCulate<n>:TABLe:FREQuency:ALL:LIMit:STATe <State>
CALCulate<n>:TABLe:PHASe:ALL:LIMit:STATe <State>
CALCulate<n>:TABLe:POWer:ALL:LIMit:STATe <State>
CALCulate<n>:TABLe:TIMing:ALL:LIMit:STATe <State>

Activates or deactivates a limit check for all parameters in the selected parameter
group.
Parameters:
<State> ON | OFF
*RST: OFF

HE
User Manual 1176.8922.02 — 01 192



R&S®VSE-K6 Remote Commands for Pulse Measurements

CALCulate<n>:TABLe:ALL:LIMit:STATe <State>
Activates or deactivates a limit check for all parameters in all parameter groups.

Parameters:
<State> ON | OFF

*RST: OFF

Manual operation: See "Deactivating all limit checks for all parameter groups
on page 85

CALCulate<n>:TABLe:<ParameterGroup>:<Parameter>:LIMit <LowLimit>,
<UppLimit>
CALCulate<n>:TABLe:FREQuency:CRATe:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:FREQuency:DEViation:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:FREQuency:PERRor:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:FREQuency:POINt:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:FREQuency:PPFRequency:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:FREQuency:RERRor:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:PHASe:DEViation:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:PHASe:PERRor:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:PHASe:POINt:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:PHASe:PPPHase:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:PHASe:RERRor:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:ADRoop:DB:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:ADRoop[:PERCent]:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:AMPLitude:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:AVG:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:BASE:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:MAX:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:MIN:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:ON:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:OVERshoot:DB:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:OVERshoot[:PERCent]:LIMit <LowLimit>,
<UppLimit>
CALCulate<n>:TABLe:POWer:PAVG:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:PMIN:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:POINt:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:PON:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:PPRatio:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:RIPPle:DB:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:RIPPle[:PERCent]:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:POWer:TOP:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:DCYCle:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:DRATio:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:FALL:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:OFF:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:PRF:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:PRI:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:PWIDth:LIMit <LowLimit>, <UppLimit>
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CALCulate<n>:TABLe:TIMing:RISE:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:SETTIling:LIMit <LowLimit>, <UppLimit>
CALCulate<n>:TABLe:TIMing:TSTamp:LIMit <LowLimit>, <UppLimit>

Defines the valid value range for the limit check for the selected parameter if limit
check is active (CAL.Culate<n>:TABLe:<ParameterGroup>:<Parameter>:
LIMit:STATe ON).

For details on the individual parameters see chapter 3.1, "Pulse Parameters",

on page 11.

Parameters:

<LowLimit> Lower limit of the valid value range.
Default unit: S

<UppLimit> Upper limit of the valid value range.

Default unit: S

8.4.10.8 Configuring the Y-Axis Scaling and Units

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

Useful commands for configuring scaling described elsewhere:
® DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel on page 119

Remote commands exclusive to scaling the y-axis

DISPlay[:WINDow<n>]:-TRACE<t>:X[:SCALET:UNIT?.....vereereeereeeeeeeeeeeeeeeseseeseeseeseeseeneeen. 194
DISPlay[:WINDow<n>]:-TRACE<t>:Y[:SCALELAUTO. ......euereeeeeeeeeeeeeeeeeseeseeeseseeseseseenesenenes 194
DISPlay[:WINDow<n>]:-TRACE<t>:Y[:SCALE]:MAXIMUM. .....cvvreereeererereseresesesereeseeesesnnen. 195
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE[:MINIMUM.....ccccerereerieeieeieeieieieeeeeeeeerereeraraaanns 195
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:PDIVISiON........ccceeeeeeeiereeeeeeeeeieiriiceee e 196
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE[:RPOSIION.....uuuuuceiiieieieieieeeeeeeeeeeeeeeeeeeeeeenens 196
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEL:RVALUE.......cevvruieeeeieeiiiieeeeeeetce e e e eeevaae e 196
DISPlay[:WINDow<n>]:-TRACE<t>Y[:SCALEL:UNIT?.....veeeeeeereereeeeeeeeeeeeseseeseeeseeseeseenenen. 197
LN I N N1 S 197

DISPlay[:WINDow<n>]:TRACe<t>:X[:SCALe]:UNIT?
This command reads the unit type currently configured for the X-axis

Usage: Query only

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:AUTO <State>
If enabled, the Y-axis is scaled automatically according to the current measurement.

Suffix:
<t> irrelevant
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Parameters for setting and query:

<State> OFF
Switch the function off
ON
Switch the function on
ONCE
Execute the function once
*RST: ON

Manual operation: See "Auto Scale Continuous (All)" on page 72
See "Auto Scale Once (All)" on page 72
See "Automatic Grid Scaling" on page 86
See "Auto Scale Once" on page 87

DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALe]:MAXimum <Value>

This command defines the maximum value of the y-axis for all traces in the selected
result display.

The suffix <t> is irrelevant.

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 O
Defines the y-axis with a minimum value of -60 and maximum
value of 0.

Manual operation: See "Absolute Scaling (Min/Max Values)" on page 87

DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALe]:MINimum <Value>

This command defines the minimum value of the y-axis for all traces in the selected
result display.

The suffix <t> is irrelevant.

Parameters:
<Value> <numeric value>

*RST: depends on the result display

The unit and range depend on the result display.
Example: DISP:TRAC:Y:MIN -60

DISP:TRAC:Y:MAX 0
Defines the y-axis with a minimum value of -60 and maximum
value of 0.

Manual operation: See "Absolute Scaling (Min/Max Values)" on page 87
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DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:PDIVision <Value>

This remote command determines the grid spacing on the Y-axis for all diagrams,
where possible.

The suffix <t> is irrelevant.

Parameters:

<Value> numeric value WITHOUT UNIT (unit according to the result dis-
play)
Defines the range per division (total range = 10*<Value>)
*RST: depends on the result display

Example: DISP:TRAC:Y:PDIV 10

Sets the grid spacing to 10 units (e.g. dB) per division

Manual operation: See "Per Division" on page 87

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RPOSition <Position>

This command defines the vertical position of the reference level on the display grid
(for all traces, <t> is irrelevant).

The R&S VSE adjusts the scaling of the y-axis accordingly.

Parameters:
<Position> 0 PCT corresponds to the lower display border, 100% corre-
sponds to the upper display border.
*RST: 100 PCT = frequency display; 50 PCT = time dis-
play
Example: DISP:TRAC:Y:RPOS 50PCT
Usage: SCPI confirmed

Manual operation: See "Ref Position" on page 87

DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALe]:RVALue <Value>

This command defines the reference value assigned to the reference position in the
specified window. Separate reference values are maintained for the various displays.

Suffix:

<t> irrelevant

Parameters:

<Value> numeric value WITHOUT UNIT

Default unit: dBm

Manual operation: See "Ref Value" on page 87
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DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:UNIT?
This command reads the unit type currently configured for the Y-axis

Usage: Query only

UNIT:ANGLe <Unit>
This command selects the unit for angles (for PM display).

This command is identical to CALC:UNIT:ANGL

Parameters:

<Unit> DEG | RAD
*RST: RAD

Example: UNIT:ANGL DEG

Manual operation: See "Phase Unit" on page 88

8.5 Analyzing Results

8.5.1

The following remote commands are required to configure general result analysis set-
tings concerning the trace, markers, etc. in a remote environment.

More details are described for manual operation in chapter 6, "Analysis", on page 73.

e Configuring Standard TraCeS........uuuieiiieeieiie it e e e e e e e e e e e e e e ssnenes 197
@  WOrking With IMArkers.......cccooiiiiiiiee s e e e e e e e e e e e e e e e e e e e eaee e ananas 201
o  Z00ming iNtO the DiSPIay.......cuuiiiiiiiiiiiiiee e 209

Configuring Standard Traces

The following commands are required to configure traces in the R&S VSE Pulse appli-
cation.

DISPlay[:WINDow<n>]:TRACE<t>IMODE........cciiiiieiiiiiieeieriiiie e e s eeaieseseeeeannae s e e e eeeraeeaaees 197
DISPlay[:WINDow<n>]:-TRACe<t>:MODE:HCONHNUOUS.........cceereeiiriiiemieniininiaaaaa e 198
[SENSEISWEEP:COUNL. .....eeeeeeeeeeeeeeeees e eeeee s eeseeseeeeese s e eseeneseeesnseseeeeneeeeesneseseseenanens 199
[SENSE:JAVERAGESNSICOUNL. ... eeeeeeeeseeseeeeeeseseeeseeseeeeeseeseseseeseseseseeneseseenseseseenes 199
DISPIlay[:WINDOWSN>]: TRACE<t>[:STATE] cceerurerirrirnriiiieieieieeeeeeeaeeaeeeeerereeeeeeesersnrarannn——. 199
[SENSE: JAVERAGESNS ST AT OS> it iiiiiiiieieeeeieieeeeeeeeeeere e se s e e e e e e e aeaaseeeeeeeeeeeeesens 200
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON].........ceieeiiiiriiieeeeeeiiieeeeeeeerieeeeeeeeeraeeeeees 200
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHONJ:AUTO......cccurueiiriieeieiiieeeereeieeseeeeeennnee e 200
[SENSE:ISTATISHCSNSTTYPE......eeeeeeeeeeeeeeeeeeeeeeseeeseeseeeesees e seeseeeseeseseseeeeneseeeseesesenens 200
[SENSEISWEED:POINLS. ......eveeeeeeeeeeeeeeeeeeeeeeeseeeseeseseeese s s eseeseseeesseseseseeneeeeesneseeeseenaeens 201

DISPlay[:WINDow<n>]:TRACe<t>:MODE <Mode>

This command selects the trace mode.
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Parameters:

<Mode> WRITe
Overwrite mode: the trace is overwritten by each sweep. This is
the default setting.
AVERage
The average is formed over several sweeps. The "Sweep/Aver-
age Count" determines the number of averaging procedures.
MAXHold
The maximum value is determined over several sweeps and dis-
played. The R&S VSE saves the sweep result in the trace mem-
ory only if the new value is greater than the previous one.
MINHold
The minimum value is determined from several measurements
and displayed. The R&S VSE saves the sweep result in the
trace memory only if the new value is lower than the previous
one.
VIEW
The current contents of the trace memory are frozen and dis-
played.
BLANk
Hides the selected trace.

*RST: Trace 1: WRITe, Trace 2-6: BLANk

Example: INIT:CONT OFF

Switching to single sweep mode.
SWE:COUN 16

Sets the number of measurements to 16.
DISP:TRAC3:MODE WRIT

Selects clear/write mode for trace 3.
INIT; *WAT

Starts the measurement and waits for the end of the measure-
ment.

Manual operation: See "Trace Mode" on page 96

DISPlay[:WINDow<n>]:TRACe<t>:MODE:HCONtinuous <State>

This command turns an automatic reset of a trace on and off after a parameter has
changed.

The reset works for trace modes min hold, max hold and average.

Note that the command has no effect if critical parameters like the span have been
changed to avoid invalid measurement results
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Parameters:
<State> ON
The automatic reset is off.
OFF
The automatic reset is on.
*RST: OFF
Example: DISP:WIND:TRAC3:MODE:HCON ON

Switches off the reset function.

Manual operation: See "Hold" on page 96

[SENSe:]SWEep:COUNt <SweepCount>
[SENSe:]JAVERage<n>:COUNt <AverageCount>

This command defines the number of measurements that the application uses to aver-
age traces (for all windows, <n> is irrelevant).

In case of continuous capture mode, the application calculates the moving average
over the average count.

In case of single capture mode, the application stops the measurement and calculates
the average after the average count has been reached.

Parameters:

<AverageCount> If you set a average count of 0 or 1, the application performs one
single measurement in single capture mode.
In continuous capture mode, if the average count is setto 0, a
moving average over 10 measurements is performed.

Range: 0 to 200000
*RST: 0

Usage: SCPI confirmed

Manual operation: See "Capture / Average Count" on page 97

DISPlay[:WINDow<n>]:TRACe<t>[:STATe] <State>
This command turns a trace on and off.

The measurement continues in the background.

Parameters:
<State> ON|OFF |01
*RST: 1 for TRACe1, 0 for TRACe 2to 6
Example: DISP:TRAC3 ON
Usage: SCPI confirmed

Manual operation: See "Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6"
on page 95
See "Trace 1/Trace 2/Trace 3/Trace 4 (Softkeys)" on page 98
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[SENSe:]JAVERage<n>[:STATe<t>] <State>

This command turns averaging for a particular trace in a particular window on and off.

Parameters:
<State> ON | OFF
Usage: SCPI confirmed

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion] <Detector>
Defines the trace detector to be used for trace analysis.

Parameters:
<Detector> APEak
Autopeak

NEGative
Negative peak

POSitive
Positive peak

SAMPle
First value detected per trace point

*RST: APEak

Example: DET POS
Sets the detector to "positive peak”.

Manual operation: See "Detector" on page 96

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion]:AUTO <State>

This command couples and decouples the detector to the trace mode.

Parameters:

<State> ON|OFF |01
*RST: 1

Example: DET:AUTO OFF

The selection of the detector is not coupled to the trace mode.

Manual operation: See "Detector” on page 96

[SENSe:][STATistic<n>:]TYPE <TraceStatistic>

Defines which pulses are included in the statistical evaluation of traces in result dis-
plays based on the result range.
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Parameters:
<TraceStatistic> SEL | ALL

SEL

Only the selected pulse from each capture is included in the
statistical evaluation of trace results. The pulse is selected using
SENSe: TRACe:MEASurement :DEFine:PULSe:SELected
on page 149.

ALL
All measured pulses from each capture are included in the stat-
istical evaluation of trace results.

Manual operation: See "Selected Pulse vs All Pulses" on page 97

[SENSe:]SWEep:POINts <Points>

Sets/queries the number of trace points to be displayed and used for statistical evalua-
tion.

Parameters:
<Points>

Manual operation: See "Maximum number of trace points" on page 97

8.5.2 Working with Markers

o Individual Marker Settings........coui it 201
o General Marker Settings........oui i 205
L I o111 a1 1Yo 1Y E= T = S 206

8.5.2.1 Individual Marker Settings

CALCulate<n>:MARKEIr<mM>:IAOFF ......cu ittt e e e e e e e e e e e e enaaees 201
CALCulate<n>:MARKer<m>:LINK:TO:MARKEI<M>......cccceeieiiiiiiiiieeeeieieieeeeeeeeevesrsrenannnnnnns 202
CALCuUlate<n>:MARKEr<M>[:STATE]......ceeerrerrrrrrrrirnriniaeaieieseeeeeaeaeeaeaeeerereeeresrssrsrrarsnnn.—. 202
CALCuUlate<n>:MARKEIr<M>:TRACE........cieieeeiietieeeeeeeetieeeeeeeeetae e e e e e etteaeeeeseara e eeeeerananns 202
CALCUIate<n>:MARKEISM> X ..u i iiiiieeiii e e e e e et e e et e e e eee e e et e e e et e aeenn e e esaaaeenns 203
CALCulate<n>:DELTamarker<m>:AOFF...... ..ot 203
CALCulate<n>:DELTamarker<m>:LINK.........oouoiiimiiiiii e 203
CALCulate<n>:DELTamarker<m>:LINK:TO:MARKEIr<mM>...........ceeeruuiieeeuieeieiieeeieeeeeenaeeenns 203
CALCulate<n>:DELTamarker<m>:MREF...............cootttirrirrereririiieieeeeeieseeeeeeeaeaeeeeeeeeeeees 204
CALCulate<n>:DELTamarker<m>[:STATE].......cevrrrrrrrrrrurrriiiisieierereeeeeeeeerereeeereesssssrarsnannn.s 204
CALCulate<n>:DELTamarker<m>:TRACE.........ccvuruieieerietiiiieeeeeeetiieieeeeeeriaeseeseesraaeeeseesnns 204
CALCulate<n>:DELTamarker<m>:X.........cucoieiuooeiiieeeiie e e e eeeeeeeeee e et e e e eaeeeea e eeanneaees 205

CALCulate<n>:MARKer<m>:AOFF

This command turns all markers off.
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Example: CALC:MARK:AOFF
Switches off all markers.

Usage: Event

Manual operation: See "All Markers Off" on page 92

CALCulate<n>:MARKer<m>:LINK:TO:MARKer<m> <State>
This command links normal marker <m1> to any active normal marker <m2>.

If you change the horizontal position of marker <m2>, marker <m1> changes its hori-
zontal position to the same value.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:MARK4 :LINK:TO:MARK2 ON

Links marker 4 to marker 2.

CALCulate<n>:MARKer<m>[:STATe] <State>

This command turns markers on and off. If the corresponding marker number is cur-
rently active as a deltamarker, it is turned into a normal marker.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:MARK3 ON

Switches on marker 3.

Manual operation: See "Marker 1/ Marker 2 / Marker 3 / Marker 4" on page 89
See "Im [ Marker 1/ Delta 1/ Delta 2/.../Delta 16" on page 90
See "Marker State" on page 91
See "Marker Type" on page 91

CALCulate<n>:MARKer<m>:TRACe <Trace>

This command selects the trace the marker is positioned on.

Note that the corresponding trace must have a trace mode other than "Blank".
If necessary, the command activates the marker first.

Parameters:
<Trace>

Example: CALC:MARK3:TRAC 2
Assigns marker 3 to trace 2.

Manual operation: See "Assigning the Marker to a Trace" on page 91
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CALCulate<n>:MARKer<m>:X <Position>
This command moves a marker to a particular coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal

marker.

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit is either Hz (frequency domain) or s (time domain) or
dB (statistics).
Range: The range depends on the current x-axis range.

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker Table" on page 21
See "Marker 1/ Marker 2 / Marker 3 / Marker 4" on page 89
See "[m |- Marker 1/ Delta 1/ Delta 2/.../Delta 16" on page 90
See "X-value" on page 91

CALCulate<n>:DELTamarker<m>:AOFF
This command turns all delta markers off.
(<m> is irrelevant)

Example: CALC:DELT:AQOFF
Turns all delta markers off.

Usage: Event

CALCulate<n>:DELTamarker<m>:LINK <State>
This command links delta marker <m> to marker 1.

If you change the horizontal position (x-value) of marker 1, delta marker <m> changes
its horizontal position to the same value.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:DELT2:LINK ON

CALCulate<n>:DELTamarker<m>:LINK:TO:MARKer<m> <State>
This command links delta marker <m1> to any active normal marker <m2>.

If you change the horizontal position of marker <m2>, delta marker <m1> changes its
horizontal position to the same value.
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Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:DELT4:LINK:TO:MARK2 ON

Links the delta marker 4 to the marker 2.

CALCulate<n>:DELTamarker<m>:MREF <Reference>

This command selects a reference marker for a delta marker other than marker 1.

Parameters:

<Reference> 1to 16
Selects markers 1 to 16 as the reference.

Example: CALC:DELT3:MREF 2
Specifies that the values of delta marker 3 are relative to marker
2.

Manual operation: See "Reference Marker" on page 91

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 operation: See "Marker 1/ Marker 2 / Marker 3 / Marker 4" on page 89
See "Im [ Marker 1/ Delta 1/ Delta 2/.../Delta 16" on page 90
See "Marker State" on page 91
See "Marker Type" on page 91

CALCulate<n>:DELTamarker<m>:TRACe <Trace>
This command selects the trace a delta marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Parameters:
<Trace> Trace number the marker is assigned to.
Example: CALC:DELT2:TRAC 2

Positions delta marker 2 on trace 2.
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CALCulate<n>:DELTamarker<m>:X <Position>
This command moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference
marker to the peak power.

Parameters:
<Position> Numeric value that defines the marker position on the x-axis.
Range: The value range and unit depend on the measure-
ment and scale of the x-axis.
Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.

Manual operation: See "Marker 1 / Marker 2 / Marker 3 / Marker 4" on page 89
See "I [ Marker 1/ Delta 1/ Delta 2/.../Delta 16" on page 90
See "X-value" on page 91

General Marker Settings

CALCUlate<n>:MARKEIr<M>:LINK .....ciiiuiiiiiie i eeet e et e et e e e e e s e e e et e e eaa e e saaaeeeerans 205
DISPIAYIMTABIE. .. ettt ettt e e et e e e e e e e e e e e et et et eeeeebebn b n e a e e e e e e e eas 205

CALCulate<n>:MARKer<m>:LINK <State>

This command defines whether all markers within the selected result display are
linked. If enabled, and you move one marker along the x-axis, all other markers in the
display are moved to the same x-axis position.

(The suffix <m> is irrelevant.)

Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC2:MARK:LINK ON

DISPlay:MTABIe <DisplayMode>

This command turns the marker table on and off.

Parameters:
<DisplayMode> ON
Turns the marker table on.
OFF
Turns the marker table off.
AUTO
Turns the marker table on if 3 or more markers are active.
*RST: AUTO
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Example: DISP:MTAB ON
Activates the marker table.

Manual operation: See "Marker Table Display" on page 93

Positioning Markers

CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT........cciiiiiiiiiieeeeeieee e 206
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ........cooiiiiiiiiiiieiiie e 206
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHL.................oeiiiiiiiiiii e, 206
CALCulate<n>:DELTamarker<m>:MAXiMUM[:PEAK]......ccccititiieeeeaeaeeeeeee e 207
CALCulate<n>:DELTamarker<m>:MINIMUmM:LEFT......cccoeoeiiiiiiiiiiiieeeeeeeeeeer e 207
CALCulate<n>:DELTamarker<m>:MINIMUM:INEXT...........ccovrrirrmrrrerrrereinreeee e e e eeeeeeenns 207
CALCulate<n>:DELTamarker<m>:MINiMUM:RIGHL..............couvuiiiiiiiiiiiiei e 207
CALCulate<n>:DELTamarker<m>:MINiMUM[:PEAK]....c.ceeertrriieieeeieerieeee e e e e e e e e 207
CALCulate<n>:MARKer<m>:MAXIMUM:LEFT.......cociiiiii e 207
CALCulate<n>:MARKer<m>:MAXIMUMINEXT........iiiiiiiiie e e 208
CALCulate<n>:MARKer<m>:MAXIiMUM:RIGHL.........cccouiiiiieeeiee e 208
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK]....ccccceeteiiiiiiieieeeeeeeeeeeeeee e 208
CALCulate<n>:MARKer<m>:MINIMUM:LEFT......ccceieiiiiiiiiiieeeeeeeeeerere e 208
CALCulate<n>:MARKer<m=>:MINIMUMINEXT .......cccettriiieieieiiiiiieeee et eeeeernne e e e eeerana s 208
CALCulate<n>:MARKer<m>:MINIMUM:RIGHt.........cccooiiiiiiiiiie e 208
CALCulate<n>:MARKer<m>:MINIMUM[:PEAK]. ......uuuuuuaaaaaa e eeee e e e e e e e e ee e eeeeeeeeeeeeeeeneeees 209

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
This command moves a delta marker to the next higher value.

The search includes only measurement values to the left of the current marker posi-
tion.

Usage: Event

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT
This command moves a marker to the next higher value.
Usage: Event

Manual operation: See "Search Next Peak" on page 94

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
This command moves a delta marker to the next higher value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event
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CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]

This command moves a delta marker to the highest level.

If the marker is not yet active, the command first activates the marker.
Usage: Event

Manual operation: See "Peak Search" on page 93

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

CALCulate<n>:DELTamarker<m>:MINimum:NEXT
This command moves a marker to the next higher minimum value.
Usage: Event

Manual operation: See "Search Next Minimum" on page 94

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]

This command moves a delta marker to the minimum level.

If the marker is not yet active, the command first activates the marker.
Usage: Event

Manual operation: See "Search Minimum" on page 94

CALCulate<n>:MARKer<m>:MAXimum:LEFT
This command moves a marker to the next lower peak.

The search includes only measurement values to the left of the current marker posi-
tion.

Usage: Event
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CALCulate<n>:MARKer<m>:MAXimum:NEXT
This command moves a marker to the next lower peak.
Usage: Event

Manual operation: See "Search Next Peak" on page 94

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
This command moves a marker to the next lower peak.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]

This command moves a marker to the highest level.

If the marker is not yet active, the command first activates the marker.
Usage: Event

Manual operation: See "Peak Search" on page 93

CALCulate<n>:MARKer<m>:MINimum:LEFT
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event

CALCulate<n>:MARKer<m>:MINimum:NEXT
This command moves a marker to the next minimum value.
Usage: Event

Manual operation: See "Search Next Minimum" on page 94

CALCulate<n>:MARKer<m>:MINimum:RIGHt
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-
tion.

Usage: Event
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CALCulate<n>:MARKer<m>:MINimum[:PEAK]

This command moves a marker to the minimum level.

If the marker is not yet active, the command first activates the marker.
Usage: Event

Manual operation: See "Search Minimum" on page 94

8.5.3 Zooming into the Display

8.5.3.1 Using the Single Zoom

DISPlay[:WINDOW<N>]:ZOOM:AREA.......ou it eeeeeeae e e ettt e e e e e e etae s e e e e et s e e e e eeannaeeeeeenannns 209
DISPIay[:WINDOWSN>]:ZOOM:STATE. ...ceieieteieeeeieiieeeeeeeetis e e e seetanaeeeesestanaeeeeesesnnnaeaesenes 209

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 e 1Rm Clrw e

1 = origin of coordinate system (x1 =0, y1 =0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Parameters:
<Xx1>,<y1>, Diagram coordinates in % of the complete diagram that define
<xX2>,<y2> the zoom area.

The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

Manual operation: See "Single Zoom" on page 99

DISPlay[:WINDow<n>]:ZOOM:STATe <State>

This command turns the zoom on and off.

User Manual 1176.8922.02 — 01 209
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Parameters:
<State> ON | OFF

*RST: OFF
Example: DISP:ZOOM ON

Activates the zoom mode.

Manual operation: See "Single Zoom" on page 99
See "Restore Original Display" on page 100
See "k Deactivating Zoom (Selection mode)" on page 100

8.5.3.2 Using the Multiple Zoom

DISPlay[: WINDow<n>]:ZOOM:MULTIpIE<ZOOM>AREA. ......c.cvrereereeereeresereseesesssesseseeeseeseenns 210
DISPlay[:WINDOw<n>]:ZOOM:MULTIpIE<ZOOM>:STATE. c...cveveeeeerereeeeseseseesesereesesenesesens 210

DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:AREA <x1>,<y1> <x2> <y2>
This command defines the zoom area for a multiple zoom.

To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep ® 1Rm Clrw e

o.,'f— 2.0 GHz 2.5 MHz/ Span 25.0 MHZ L
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.
Parameters:
<Xx1>,<y1>, Diagram coordinates in % of the complete diagram that define
<x2>,<y2> the zoom area.

The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

Manual operation: See "Multiple Zoom" on page 100

DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:STATe <State>

This command turns the mutliple zoom on and off.

User Manual 1176.8922.02 — 01 210
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Suffix:

<zoom> 1..4
Selects the zoom window.
If you turn off one of the zoom windows, all subsequent zoom
windows move up one position.

Parameters:

<State> ON | OFF

*RST: OFF

Manual operation: See "Multiple Zoom" on page 100
See "Restore Original Display" on page 100
See "R Deactivating Zoom (Selection mode)" on page 100

8.6 Retrieving Results

The following remote commands are required to retrieve the results from a Pulsemea-
surement in a remote environment.

®  RetrieViNng RESUIS.....coiiiiiiii e 211
o Retrieving Marker RESUILS.......ccooo i 249

8.6.1 Retrieving Results

The following commands are required to retrieve the calculated pulse parameters.

Note that for each pulse result query you can specify for which pulse(s) you require
results:

® ALL: for all pulses detected in the entire measurement

® CURRent: for all pulses in the current capture buffer

® SELected: only for the currently selected pulse

For each pulse result, you can query either the current value (default) or the following
statistical values for the pulses detected in the capture buffer or the entire measure-
ment:

® AVER: average of the results

® MIN: minimum of the results

® MAX: maximum of the results

® SDEV: standard deviation of the results

e Retrieving and Storing Trace Data........ccueveeiiiiicccciiiiiiiieee e 212
e Retrieving Information on Detected PUISES........cccccvviieiiiieieii e 213
e Retrieving Parameter RESUILS.........coiiiiiiiiiiiccee e 214
e Exporting Trace Results t0 an ASCII File......ccuivviiiciiiiii e 247
e Exporting Table Results to an ASCII File.........ccoeiiiieeeeee e 248
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8.6.1.1 Retrieving and Storing Trace Data

In order to retrieve the trace results in a remote environment, use the following com-
mand:

TRACe<n>[:DATA]? <Trace>

This command queries the y-values in the selected result display. It is only available for
graphical displays.

For each trace point, the measured or calculated value is returned. For the Magnitude
Capture display, the maximum y-value for each trace point is returned.

The unit depends on the display and on the unit you have currently set.

Query parameters:
<Trace> TRACE1 | TRACE2 | TRACE3 | TRACE4 | TRACE5 | TRACEG

The trace number whose values are to be returned.
Usage: Query only

Manual operation: See "Magnitude Capture" on page 20
See "Parameter Distribution" on page 22
See "Parameter Spectrum” on page 23
See "Pulse Frequency" on page 25
See "Pulse Magnitude" on page 25
See "Pulse Phase" on page 26
See "Pulse Phase (Wrapped)" on page 27

TRACe<n>[:DATA]:X? <Trace>

This remote control command returns the X values only for the trace in the selected
result display. Depending on the type of result display and the scaling of the x-axis, this
can be either the pulse number or a timestamp for each detected pulse in the capture
buffer.

This command is only available for graphical displays, except for the Magnitude Cap-
ture display.

Query parameters:
<Trace> TRACe1 | TRACe2 | TRACe3 | TRACe4 | TRACe5 | TRACe6

The trace number whose values are to be returned.

Example: See chapter 8.7, "Programming Example: Pulse Measurement",
on page 251.
Usage: Query only

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
This command exports trace data from the specified window to an ASCII file.

For details on the file format see chapter A.3, "Reference: ASCII File Export Format",
on page 265.
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Parameters:

<Trace> Number of the trace to be stored

<FileName> String containing the path and name of the target file.

Example: MMEM: STOR1:TRAC 3, 'C:\TEST.ASC'
Stores trace 3 from window 1 in the file TEST.ASC.

Example: See chapter 8.7, "Programming Example: Pulse Measurement",
on page 251.

Usage: SCPI confirmed

Manual operation: See "Export Trace to ASCII File" on page 99

Retrieving Information on Detected Pulses

The following commands return general information on the currently selected or all
detected pulses.

[SENSE:JPULSE:ID?....c.ccieeeeeeeeetetettit e eeteeaeeeseeeeeeaeeeeeeeeeeeesesssssss b e b aeseseseeeaaaaaaseseerenes 213
[SENSE:JPULSEINUMBEI?....cciiieeeeeeeeeeeeeeeeeeeeeeetetesat bt aeseseeeeeeeeeasaaaaesesesseeeesesesesrasanas 213

[SENSe:]PULSe:ID? <QueryRange>

Queries the ids of the detected pulses, i.e the unique index within the entire measure-
ment (as opposed to [SENSe: ] PULSe:NUMBer?).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:NUMBer? <QueryRange>

Queries the detected pulse numbers, i.e. the index within the capture buffer (as
opposed to [SENSe: ] PULSe:ID?).

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only
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8.6.1.3 Retrieving Parameter Results

The following commands return the calculated pulse parameters.

For details on the individual parameters see chapter 3.1.2, "Power/Amplitude Parame-
ters", on page 15.

e Retrieving Power / Amplitude Parameters..........ccceveveeeeeiiiiccciniieieeecee e 214
e Retrieving Timing Parameters...........oooiiciiiiiiiiiiice e 228
o Retrieving Frequency Parameters.........cciiiiiiiiii et 236
o Retrieving Phase Parameters........ ..o 241
e Commands for Compatibility...........coiceieiiiiiiiii e 245

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.

[SENSe:]PULSe:POWErADROOP:IDB?... ettt ettt e e e e e e e e e e eas 216
[SENSe:]PULSe:POWer:ADROOP:DB:AVERAQE?........ceeveeeeeveriiiiriiiieaeieseeeeeeeaeaeeaseeeeeeeeees 216
[SENSe:]PULSe:POWer:ADROOP:DB:MAXIMUM?......uvvvrrriiririeiieieseeeeeeeeeeerereerereesesssssrane 216
[SENSe:]PULSe:POWer:ADROOP:DB:MINIMUM?......cccvuriiiieeiieiiieeeee et eeeeeeere e e e e eeennanns 216
[SENSe:]PULSe:POWer:ADR0OP:DB:SDEVIAtion?....ccuuueiiiiieeieieeeeeeeeieseeeeeeanneeeeeeeeineens 216
[SENSe:]PULSe:POWer:ADROOP[PERCEN?......cereeereeeereeeeseeseseeseeseseeseseeseseerseeseseeseenan 216
[SENSe:]PULSe:POWer:ADRoop[:PERCent]:AVERAGE?......cocriiiiie e 217
[SENSe:]PULSe:POWer:ADROOP[:PERCENt:MAXIMUM?....ueiiiereeeeeeiiieceniereeeeeeeeeeeeeeseannns 217
[SENSe:]PULSe:POWer:ADRoOP[:PERCENt]:MINIMUM?....uuuuuriiieeieieieeeeeeeeeeeeeeeeeeeeeeenennns 217
[SENSe:]PULSe:POWer:ADRoOP[:PERCeNt]:SDEVI@tion?.....cccceveieeeeeeeeeeeeieieeeeeeeeevevevennanns 217
[SENSE:]PULSE:POWErAMPLItUAE?. .. .ceeeeeetiiieeeeeeiieeeee et e e e e eeeetee e e e e eeaaeeeeeseebanaeeaees 217
[SENSe:]PULSe:POWer:AMPLItUE:AVERAQJE?. .. .ciiieieieeieeeeeeeeeeeeeeeeeeeeeee e 217
[SENSe:]PULSe:POWer:AMPLIitude:MAXIMUM?.. ...t 217
[SENSe:]PULSe:POWer:AMPLIitude:MINIMUM?.... oot 218
[SENSe:]PULSe:POWer:AMPLitude:SDEVIAtioN?.....cccoeeeeeeeeeeeeeieeeeeeeeeeeevetee e 218
[SENSE:JPULSEIPOWEIAVG?.....cciieeeeeeeeeeeeeeeeeeeeeete s ee s e e s e s e e e e eaaaeaeseseeeeeeesessssasasannnnn 218
[SENSE:]PULSE:POWErAVG:AVERAQGE?....utututuiiieieieieeeeeaeaeeeeeeeeeeeeesasestennnnannaaaaeaeeeeas 218
[SENSe:]PULSE:POWEr:AVG:MAXIMUM?...iiieieieeeeeeeeiiie e e eeeeeien s e e s eeaaas e s e e eeean e e s eeennnanes 218
[SENSe:]PULSE:POWEr:AVG:MINIMUM .. uuiiiieeiiiceeeeeeetiiieeeeeeeetie s e e s eeesanaeseseeeenaseeeeeeenns 218
[SENSe:]PULSe:POWer:AVG:SDEVIAtioN?......ceeieiieieeeee et 218
[SENSE:IPULSEIPOWEIBASE?.... ettt ettt e e e e e e e e e e e e e e eean 218
[SENSe:]PULSEe:POWEr:BASE:AVERAQE?......cceeeeeeeeeeeeeeeeeeiettttteeeeeseae e e e e aeaeaeeaeeeeeeeeeees 219
[SENSe:]PULSe:POWer:BASE:MAXIMUM?......coceeeeeerereirriisnnaaieieseseeeeseesesereeeereesssssrsrane 219
[SENSe:]PULSEe:POWer:BASE:MINIMUM?.....covtiiieeeeieiiiiieeeeeetieeeeeeeeeteeeeeeeeetaeeeseesnnnnns 219
[SENSe:]PULSe:POWer:BASE:SDEVIAtioN?....uuiiieeeiiiiieieeeeeeieie e e e e eeeices e e e eeeinnee e e e eeennn e 219
[SENSE:IPULSEIPOWEIMAX? . . ettt ettt ettt ettt e e e et e e e e et e ene e e aeas 219
[SENSe:]PULSe:POWEr:MAX:AVERAQGE?. ... ettt 219
[SENSe:]PULSe:POWEr:MAX:MAXIMUM?.....cceeerierererintniiaaaeaeseseeeeeaaaesesereeeeesesssssrarannnnnns 219
[SENSe:]PULSe:POWEr:MAX:MINIMUM?....cceeeeeeieieeeeeeeeeeerersstireiaaeaeseseeeeeaeaesessssesereesens 220
[SENSe:]PULSe:POWEr:MAX:SDEVItION?......ceeeeeeeerirrirriiiiiieeieieseeeeeeeaeeesereeeeeeesssssranane 220
[SENSE:JPULSE:POWEIMIN?....cotuuieeeeeieeteeeee e eeteee e e ee ettt e e e e eeettae e e e e eeabaaeseeseasannseeesenrans 220
[SENSe:]PULSE:POWErMIN:AVERAGE?. .. ccieeieieeeeeeeeiie i e e e eeeeiae s e e e eeeane e e e e eeaae s e e e eenannanes 220
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[SENSe:]PULSE:POWEr:MIN:MAXIMUM?...cciieriieeeeieiiiiieeeeeetnnaeseesseatnsesesseennaaseeesensnnaeaeens 220
[SENSe:]PULSe:POWEr:MIN:MINIMUM?.....i ettt e e e e e e eaes 220
[SENSe:]PULSe:POWEr:MIN:SDEVIAtiON?......ieeiiiieiei ettt ee e e 220
[SENSE:JPULSEIPOWEIION?.....cciiiieeeeeeeeeeeeeeeeeete e e e e s e e e e e e e e e aeaeeeeeeeeeeesesessaranannnnnns 221
[SENSE:]PULSE:POWErON:AVERAGE?. . uuvututneieieieieieieeeeeeeeeeeeeeeeeeeesstsrassssnneaeseseeeeas 221
[SENSe:]PULSE:POWEr:ON:MAXIMUM?....ccieeiiiiieeeeeeeeteieeeeeeraieeeeeseetaaeeeeeeannaaeeeseerannnnns 221
[SENSe:]PULSE:POWEr:-ON:MINIMUM?. ..ovuieeeeeieeieeeeeeeeteeeeeeeeeteeeeeseeraneeseeseesanseeseresnns 221
[SENSe:]PULSe:POWer:ON:SDEVIAtioN?. .. ...ttt e e e 221
[SENSe:]PULSe:POWer:OVERShOOt:DB?..... ettt et 221
[SENSe:]PULSe:POWer:OVERShOOt:DB:AVERAGE?. ... cieieeeeeieeeeeeeeeeeeeeeeeeeeeeees 222
[SENSe:]PULSe:POWer:OVERShOOt:DB:MAXIMUM?.....ccceeeeeeeeieeeeeeeeeverereren e ee s e e e e 222
[SENSe:]PULSe:POWer:OVERShOOt:DB:MINIMUM?...uuueeeieieieeeeeeeeeeeeeeieeeeeeeeevevesssvenannnnnns 222
[SENSe:]PULSe:POWer:OVERSsh0oOt:DB:SDEVIAtion?.........ceeeeeiverieeieeeeeeiiieeeeeseerieeeeeenenns 222
[SENSe:]PULSe:POWer:OVERSOO[:PERCEN]?.....cccceeveieieeeieeteee et eeeeeenaans 222
[SENSe:]PULSe:POWer:OVERShoOt[:PERCEN:AVERAGE?.....uvueuuuaaaae e eeeeeeaeaeaeeeeeeeeeees 222
[SENSe:]PULSe:POWer:OVERshoot[:PERCENt]:MAXIMUM?.....euuueiiaaaaaaae e e e e eeeeeaeaeeaeeeees 222
[SENSe:]PULSe:POWer:OVERshoot[:PERCent]:MINIMUM?.......ccuiiiiiiiieiiiiieeeeece e 222
[SENSe:]PULSe:POWer:OVERShoot[:PERCEeNt]:SDEVIation?........uuueeeeeeieieeeeeeeeeeeeeeeereeeens 222
[SENSE:JPULSE:POWEIPAVG?. ... ceiieetieee e e ettt e e e ettt e e e e eeaae e e e e e e eesaeaeeessessasaeseeesnns 223
[SENSe:]PULSE:POWErPAVG:AVERAJE?....uvuiiiieieeiieieeeetettiasseeseesiaaeseessessasesasensnnnaaaes 223
[SENSe:]PULSE:POWEr:PAVG:MAXIMUM?..etuuieieieeieteeeeeeeeinueeseeeeesnasessesesnnansasseeennaeeaees 223
[SENSe:]PULSe:POWeEr:PAVG:MINIMUM?.....eieteei ettt e e e ee e e e e 223
[SENSe:]PULSe:POWer:PAVG:SDEVIAtioN?.. ...ttt 223
[SENSE:IPULSE:POWETPMIN?. c..eeeeeeeeeeeeeeeeeeeeeeseseseeeeeeeeeeseseseseseseeseeseseseseasaseseseseseseeens 223
[SENSe:]PULSE:POWErPMIN:AVEREAGE?.....cccevvrerrireririiiiaaieieeeeseseeaeaseseseseeeeeeesessrssranane. 224
[SENSe:]PULSE:POWEr:PMIN:MAXIMUM?....ceiiiiiiieeeeeeetieieeeeeetiteseeeeeernnaeseeseestaneeeseesnns 224
[SENSe:]PULSE:POWEr:PMIN:MINIMUM?..coutueieeeiieiiiieeeeeieetaeeeeeeeestnaeeeserssnnaeeeesesranaaeaaens 224
[SENSe:]PULSe:POWer:PMIN:SDEVIAtION?...cciiiiiiiiiiitiieeaaaaa e e e e e e e e eeaaeeeeeeeeeeeeeeeeeeenenenna 224
[SENSE:IPULSE:POWETPOINI?. ...ttt ettt e e e e e e e e e e 224
[SENSe:]PULSe:POWErPOINEAVERAGE?. ...ccuiiiieeieeee ettt ettt e e 224
[SENSe:]PULSE:POWEr:POINEMAXIMUM?..uuutiuieeieieieeeeeeeeeeeeeeeeeeeeeeesssrererensnneneneeas 224
[SENSe:]PULSe:POWer:POINEMINIMUM?....ceevireririiriiiiiieeieieseeeeeeeeeeaeeerereeeeeeesssssssrasane, 224
[SENSe:]PULSe:POWer:POINt:SDEVIAtION?.....ccvuueieeeieiiiieeeeeeeeiiieeeeeeeete e e e e eeeerae e e e e eeenans 224
[SENSE:JPULSE:POWEIPONT?.....uiiiieetiiee e eee et s e e e e et tee s e e e e ee e e e e e e aate e e e e eeanneeaeeenennns 225
[SENSe:]PULSe:POWEr:PON:AVERAQGE?. ... ettt 225
[SENSe:]PULSe:POWEr:PON:MAXIMUM?....iiietieeiee et e et e e e et e e ee e e e e e een e ees 225
[SENSe:]PULSe:POWEr:PON:MINIMUM?....cceieeeeeeieeeieeeeeeevertstirieeeeeseseeeeeaeaeeeeeeeseeeeeeens 225
[SENSe:]PULSe:POWEr:PON:SDEVIAtION?......ceeeeeeeererririiiiiiieeeieieseeeeeeeeesesereeeeeeessssnranane, 225
[SENSE:IPULSE:POWEIPPRAO?. . uuuiieiieeiiieeeeeieetieeeeeeeettieeeeeeeesaaeeeeseestaaesaeeessnnsaaaeens 225
[SENSe:]PULSe:POWer:PPRatioO:AVERAJE?. ...ciiieieieeeeeeeeeeeee ettt e e e e e 226
[SENSe:]PULSe:POWer:PPRatio:MAXIMUM?.....ueieeeieiieieeeeeeteie e e e e eeeie s e e e e eeanne s e eeeeernae s 226
[SENSe:]PULSe:POWer:PPRatio:MINIMUM?.....oeiieei ettt e e e e 226
[SENSe:]PULSe:POWer:PPRatio:SDEVIation?........iiuiiiiiieieeeie ettt 226
[SENSE:]PULSE:POWENRIPPIEIDB?......ccceeeeeeeeeeeeeeeeeeititteeeeeeee s e e e e eeeaeeeeeeeeeeeeeeesesssrasanas 226
[SENSe:]PULSe:POWer:RIPPIE:DB:AVERAGE?. ....uuvuruceieieieeeeeeeeeeeeeeeeeeeeeeeeeeeesssssrannnnnnnns 226
[SENSe:]PULSe:POWer:RIPPIE:DB:IMAXIMUM?.....cciiiiiiiieeeeeeetieieeeeeeriieeeeeeeeraeeeeseesnnanns 226
[SENSe:]JPULSe:POWer:RIPPIE:DB:MINIMUM?...cvttueieeeeeiiiieseeeeeeiineeeseeansnseeeseesnneesseneens 226
[SENSe:]PULSe:POWer:RIPPIe:DB:SDEVIation?.......cccoeaeeeeeeeeeeeeeeeeieeeeeeeeeeeieii e 226
[SENSe:]PULSE:POWErRIPPIEEPERCEN]?........eeeeeeeeeeeeeeeereeeseessseseeseeeeseesseseeneeeeseon 227
[SENSe:]PULSe:POWer:RIPPIE[:PERCEN:AVERAGE?.........eeereeeeeereereeeseseeseeseeresseseeneenns 227
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[SENSe:]PULSe:POWer:RIPPIe[:PERCeNt]:MAXIMUM?.......ccvvueieeeeeierreieeeeeeriieeeeeeeeernnnnnns 227
[SENSe:]PULSe:POWer:RIPPIle[:PERCent]:MINIMUM?......coeiiiiaeiaii e 227
[SENSe:]PULSe:POWer:RIPPIle[:PERCent]:SDEVIation?......cccciieeiiiiiiiiieeeiiieeeeie e 227
[SENSE:PULSE:POWETTOP?. .. .eteeeeeeeeeeeeeeeeeeeeeeeeeseseseseeeesesseeeseseesesesesesesesesesesesssesessees 227
[SENSe:]PULSE:POWErTOP:AVEREAGE?......cceeeeeeeeeeeeeeeeeeveitstteeseseseseeeeeaeaaeeeseeeeeeeeeens 228
[SENSe:]PULSE:POWEr:TOP:MAXIMUM?..ccttuiieieeeitttiaeeeeeeetnteeeeereetanaeeeseeesnnaaeesserssnaaeaaees 228
[SENSe:]PULSE:POWEr:TOP:MINIMUM?....cceiiieeeeeeeieies e eeeeeeaiae e e e s eeen s e e e eeeannn s e e e eeeannns 228
[SENSe:]PULSe:POWer:TOP:SDEVI@tion?.... ...ttt 228

[SENSe:]PULSe:POWer:ADRoop:DB? <QueryRange>
Returns the amplitude droop in dB for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Droop" on page 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 operation: 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 pul-
ses.

Query parameters:

<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:AMPLitude? <QueryRange>
Returns the pulse amplitude for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Pulse Amplitude" on page 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 operation: 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 pul-
ses.

Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:BASE? <QueryRange>

Returns the base power for the specified pulse(s).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "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 operation: 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

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:POWer:MIN? <QueryRange>

Returns the minimum transmission power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Minimum Power" on page 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

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:ON? <QueryRange>

Returns the average ON power for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Average ON Power" on page 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 operation: 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 operation: 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

e
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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 operation: 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 operation: 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 operation: See "Power (at Point)" 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 operation: 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

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:PPRatio? <QueryRange>

Returns the Pulse-to-Pulse Power Difference for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Pulse-to-Pulse Power Ratio" 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 operation: 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 operation: 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 operation: 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

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.

[SENSE:JPULSE:TIMING:IDCY CIE ... i iieeetiieeeeeeetieee s e e e eette s e e e eeetane s e eeseetaaeeeeseensa e eeeenennn 229
[SENSE:JPULSE:TIMING:DCY CIEAVERAGE?. .....eeeeeseseereeeeseseeseseseseeseseeseeneseeneseeneseeneseas 229
[SENSe:]PULSe:TIMING:DCYCIe:MAXIMUM?..c.niieiieeee e et ee e et e e e e e e e en e 229
[SENSe:]PULSe:TIMINg:DCYCIE:MINIMUM?.....cceeiieieeeeeeeeeeeeeeeetettt e e s e e e e e e e eeaeaeeaeeeees 229
[SENSe:]PULSe:TIMINg:DCYCIe:SDEVIAtION?......ccceeeeeeeerererieriieeeeeieseeeeeeeeeeeeeeeeeeeeeeeenns 229
[SENSE:]PULSE:TIMING:DRATIO?.c.cieteeeeeeeerreeenuntnnnnnaaaaasasesessasaaaasseeerereemesssrsmmnmnnnnnnnnn 230
[SENSe:]PULSe:TIMING:DRATIO:AVERAGE?.....ciiiieeeeieeeeeeteeeettitti s e e e e e e e e e e e e eeeeeees 230
[SENSe:]PULSe:TIMINg:DRATIO:MAXIMUM?....eieieeeeeeeieiieiiieieeeea e e s e e e e e e e e aaaaeaeeeeeeeeeeeenens 230
[SENSe:]PULSe:TIMIng:DRATIO:MINIMUM?....eee ettt e e e 230
[SENSe:]PULSe:TIMINg:DRATIO:SDEVIAtioN?....uiiiiieeieiie ettt ee e e e e e 230
[SENSE:JPULSE:TIMING:FALL?...cevtvtitititiiiieieieeeeeeeeeeeeeeeeeeeeeeeeesserarsssase e seseaaaaaeseses 230
[SENSe:]PULSE:TIMING:FALLIAVERAGE?.....ccccetrriieieeeee e e e e e eseetereeeeeesee e e e e s sessnnnseneaeeeees 231
[SENSe:]PULSe:TIMING:FALLIMAXIMUM?....cceiiiiiiiiinrinniiaaaaeieseseeeseaeaeeeresreeeesssssnnsnnnnnnnnns 231
[SENSe:]PULSE: TIMING:FALL:MINIMUM?...cciittiieeeeieeiieeeeeeeeenaeseeseeenseeeeeeanneseeseensnneeaaens 231
[SENSe:]PULSe:TIMING:FALL:SDEVIAtioN?... e ettt ettt ee e 231
[SENSE:IPULSE: TIMINGIOFF? ...t eeeeeeeeeeeeeeeeeeeeeesse s eeeseseseseseseeseseesesnesesneneenenes 231
[SENSE:JPULSE: TIMING:OFF:AVERAGE?....vveveeeeeeeerereseeeeeeseseseseseesseeesssesesesesssssseseseenenns 231
[SENSe:]PULSEe:TIMING:OFF:MAXIMUM?....cevvirirriririiiieeaieieseeeeeeeasaeesesereeeeeeesessrsssnsnnnnnnns 231
[SENSe:]PULSe:TIMING:OFF:MINIMUM?....cieiieeieieieieiiiieeesese s e e e e e eeeaeeeeeeeeeeeeeeeesensnnnnnnnnes 232
[SENSe:]PULSe:TIMING:OFF:SDEVIatiON?.....ccviviiiiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeseeeeeeesesssssnnnnnnnas 232
[SENSE:IPULSE:TIMING:PRE 2. ..ttt et e et e e e e e e eanas 232
[SENSE:JPULSE: TIMING:PRF:AVERAGE?. ... eeeeeeeeeeseseeeeseesseeeseseseesessesesseseeneseeneseenenean 232
[SENSe:]PULSe:TIMING:PRE:MAXIMUM? ...ttt e et ee e e e e e e e e e e e ees 232
[SENSe:]PULSe:TIMING:PRF:MINIMUM?......coiiiiiiiiiiiiiicieieeeieieeeeeeeeeeeeeeeeeeeeeeesessssesannnnnas 232
[SENSe:]PULSEe:TIMING:PRF:SDEVIAtiON?.....ccvvvereriiririiiiieieieieeeeeeeeeeeeeeeeseseeeeeeesesssnssnnane 232
[SENSE:JPULSETIMING:PRI?...cceiiiiiiiitiettuiiceieaseseseeeeeaaeaeeeeeeeeeeeeesssssssasannnaaaaaaaeeaasaaaans 232
[SENSe:]PULSE:TIMING:PREAVERAGE?.....ciiiiieieieeeeeeeeeteiieit e a e e e e e e e e e e e e eaeeeeeeeeeeeeeees 233
[SENSe:]PULSE:TIMING:PREMAXIMUM?...eciieiieeeeeieiee e e e s eeeiee e e e e eaase s e e e e eeannnessseensnneeaeens 233
[SENSe:]PULSe:TIMING:PREMINIMUM?. ...t et e e 233
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[SENSe:]PULSE:TIMING:PRI:SSDEVIAtON?..cccvuueieeeiieiiieeeeeeieiiee e e e eeeise e e eeeeese e e e s seannaaeeaees 233
[SENSe:]PULSE:TIMING:PWIDLEN?.....eeeee ettt ettt e e e e e e e e e 233
[SENSE:]PULSE: TIMING:PWIDth:AVERAGE?.......v.eeeeeeereereeeeeseeresseeseseseseeseseeeenesseseessenees 233
[SENSe:]PULSE:TIMING:PWIDh:MAXIMUM?..c...veveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeseeeneseneenanens 233
[SENSe:]PULSe:TIMING:PWIDth:MINIMUM?.....cceeieeeeeeieririiiiieeieeeeseseeeeeeeeeeeseseesereeeessnnns 234
[SENSe:]PULSe:TIMIing:PWIDth:SDEVIation?......cuuuuurururuieiiiaieieeeeeeeeeeeeeeeeeeeeeeeessessesennnne 234
[SENSE:IPULSE:TIMING:RISE?. ...ttt et e e e e e e e e e e e e e 234
[SENSE:JPULSE: TIMING:RISEAVERAGE?. .....eeeeereseereeeesesseseseeseseesessesesseseeseseeseseesesnesenes 234
[SENSe:]PULSe:TIMING:RISE:MAXIMUM?. ...ttt e e e e eeas 234
[SENSe:]PULSe:TIMING:RISE:MINIMUM?.....iiieiiieeei et ee e e e e e e e e e 234
[SENSe:]PULSE:TIMING:RISE:SDEVIAtoN?...uuuuuerieieieieieeeeeeeeeeeeeeeeeeeeeeeerersrennnnnens 234
[SENSE:]PULSE:TIMING:SETTING?. . uutretteeeeeeeeeeeeeieeiurerareeeeeeeeeseseeannsseseneeeeaasessesaannnnns 234
[SENSe:]PULSe:TIMING:SETTING:AVERAGE?.....cccieie e e ettt e e e e e e e e e e 235
[SENSe:]PULSe:TIMINg:SETTING:MAXIMUM?....ciiiiiiiiiiieiiiieieieieee e e e e e e e e e e e e eeeeeeeeeeeees 235
[SENSe:]PULSe: TIMING:SETTING:MINIMUM?. ... eeeeeseeeeeens e seeee e eseen e eeeeneeen. 235
[SENSe:]PULSe:TIMINg:SETTIING:SDEVIatioN?....ccuieeieiie et 235
[SENSE:IPULSE:TIMING: TSTAMP?.ceuututttuuuiiiaiaieieeeeeeeeeeeeeeeeeeeeeeeersrststarr——eaeaaaaaaes 235
[SENSe:]PULSe:TIMING: TSTamMP:AVERAGE?......cevvveereririiiiiieiiaeeeieeeeeeeaaeeseeeeeeeeeeesesssrananes 235
[SENSe:]PULSe:TIMINg: TSTampP:MAXIMUM?...cvvurururuuuniaeieieieseeeaaaaeerereeeeeesessennnnnnnnnnnnnn 235
[SENSe:]PULSe:TIMING:TSTamp:MINIMUM 2. c.uuuiiiieeiiiie e e e e e eeeeie e e e e eeiae e e e eeeenn e 236
[SENSe:]PULSe:TIMIng:TSTamp:SDEVIation?.....cccuuvueiiiieeiiie ettt eeeeecee e e e e 236

[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 operation: 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 operation: 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).
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Query parameters:
<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "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 operation: 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 operation: 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 operation: 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 operation: 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 operation: 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 operation: See "Settling Time" on page 13

[SENSe:]PULSe:TIMing:SETTling:AVERage? <QueryRange>
[SENSe:]PULSe:TIMing:SETTIling: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 operation: 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

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.

[SENSE:IPULSE:FREQUENCY:CRATE?...oeeeeeseeeeseeeeeeeseeeeeeseeeseeeesee s st s eeseseseseeeeeeeens 237
[SENSe:]PULSe:FREQUENCY:CRATEAVERAQE?........coveeeeeeverviiitiiiieeieieeeeeeeaeaeaaeeeeeeeeeees 237
[SENSe:]PULSe:FREQUeNcy:CRATEIMAXIMUM?....cvuuurirriernnaaiiaieseeeeeaaaasereeeeeeeeeenesnsnnnnes 237
[SENSe:]PULSe:FREQUeNcY:CRATE:MINIMUM?....ciiiiiiiiiieeeeeiiie e eeeeeiiee e e e eeern e e e eeannns 237
[SENSe:]PULSe:FREQuUeNcy:CRATE:SDEVIAtioN?....cuuuueiiiiieeieieeeeeeeeieieeeeeeeniee e e e e eenine s 237
[SENSe:]PULSe:FREQUENCY:DEVIAtiON?.....coiiiieeeieeeeeeeeeieiee e e e e e e e e e e e e e eeeeeeeeeees 237
[SENSe:]PULSe:FREQuency:DEViation:AVERAQGE?. .. . aaaeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 238
[SENSe:]PULSe:FREQuency:DEViation:MAXIMUM?......eiiieieeieeeeeeeeeeeeeeeeeeeeeeevevessnvanennnnnns 238
[SENSe:]PULSe:FREQuency:DEViation:MINIMUM?........uuuruuuueueieianaeieieeeeseeaeaeseseeeeeeeeeenes 238
[SENSe:]PULSe:FREQuency:DEViation:SDEVIation?.......ccuuueiiiieiiiiinieeieeiiiie s eeeeeeie e eens 238
[SENSe:]PULSE:FREQUENCY:PERROI?....cctuieiiiiiiiteseeeieeieiae e e eeseeias e e e s eeaasaaeseseeeananaeeaeeeees 238
[SENSe:]PULSe:FREQuUeNcy:PERRONAVERAGE?......ociiiiiiieeieeeeeieeieiet e 238
[SENSe:]PULSe:FREQuency:PERROIMAXIMUM?....cieiiieiiiiieiiiiiitteeeae e e e e e e e e e aeaaeeeeeees 238
[SENSe:]PULSe:FREQuency:PERRONMINIMUM?....iiiieeeeeeeee e 238
[SENSe:]PULSe:FREQuency:PERRORSDEVIAtiON?..........ccceieieeeeeeeeeviicee e e e e e e e 238
[SENSe:]PULSe:FREQUENCY:POINT?....ccce ittt s e e e e e e e e e e e e e e e e eeeeeeeeeaneneennnnnas 239
[SENSe:]PULSe:FREQUENCY:POINEAVERAJE?. .. ittt 239
[SENSe:]PULSe:FREQUENCY:POINtMAXIMUM?...uiiiieiiiiieeeeeeeeiiee e e s eeeaseeeesennn e e e eeeannaes 239
[SENSe:]PULSe:FREQUENCY:POINtMINIMUM?.ccvuteieeieeiieieeeeeeetie s e e e eeeeaee e e e e eeenaseeeeeeenen 239
[SENSe:]PULSe:FREQuUency:POINt:SDEVIAtioN?. .. cceieeeeeeeeeeeee e 239
[SENSe:]PULSe:FREQUENCY:PPFREQUENCY?..cciviiiieeieiieaaaaaeaeeeeeeeeeeeaeaeeeeeeeeeeeeeneeennnnnnnns 239
[SENSe:]PULSe:FREQuency:PPFRequency:AVERAQE?.........ccevvvvervreiiiiiiciieeeeieeeeeeeaeaenn 240
[SENSe:]PULSe:FREQuency:PPFRequency:MAXIMUM?........uuuurirrurmnieiaieeeeeeeeeeaeasaseeneens 240
[SENSe:]PULSe:FREQuency:PPFRequency:MINIMUM?........cvevureiiiieeiiiie e e e e e eeannanns 240
[SENSe:]PULSe:FREQuency:PPFRequency:SDEVIation?......c..uceiievieeiiiieieeeeieicee e e eeeein 240
[SENSe:]PULSe:FREQUENCY:RERROI?. ... .iiiiiiieeeieeeee ettt e e e e e e e e e e e e aeeeeeeeeeees 240
[SENSe:]PULSe:FREQuUency:RERROMAVERAQGE?...ccveuuieieieaaaaaaaaaaeeeeeeeeeaaaeaaeeeeeeeeeeeannnens 240
[SENSe:]PULSe:FREQuUency:RERROMMAXIMUM?...uuuuuuriiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeesesessssnnanes 240
[SENSe:]PULSe:FREQuency:RERRONMINIMUM?...cuuvurieeiiaiasieieeeeeeeeeeeeeeeeeeeeeeeeneennnnnnnnes 240
[SENSe:]PULSe:FREQuency:RERROMNSDEVIAtON?.....uuuieeieieieeeeeeeeeceeeeeeeeeeeeeeencnnnnns 240
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[SENSe:]PULSe:FREQuency:CRATe? <QueryRange>
Returns the chirp rate (per us) for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Chirp Rate" on page 19

[SENSe:]PULSe:FREQuency:CRATe:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:CRATe:SDEViation? <QueryRange>

Returns the statistical value for the chirp rate (per ps) over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:FREQuency:DEViation? <QueryRange>

Returns the frequency at the measurement point for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Frequency Deviation" on page 18
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[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).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Frequency Error (Peak)" on page 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
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[SENSe:]PULSe:FREQuency:POINt? <QueryRange>

Returns the frequency at the measurement point for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Frequency" on page 18

[SENSe:]PULSe:FREQuency:POINt:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:POINt:SDEViation? <QueryRange>

Returns the statistical value for the phase deviation over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:FREQuency:PPFRequency? <QueryRange>
Returns the Pulse-Pulse Frequency Difference for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Pulse-Pulse Frequency Difference" on page 18
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[SENSe:]PULSe:FREQuency:PPFRequency:AVERage? <QueryRange>
[SENSe:]PULSe:FREQuency:PPFRequency:MAXimum? <QueryRange>
[SENSe:]PULSe:FREQuency:PPFRequency:MINimum? <QueryRange>
[SENSe:]PULSe:FREQuency:PPFRequency:SDEViation? <QueryRange>

Returns the statistical value for the Pulse-Pulse Frequency Difference over the speci-

fied pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:FREQuency:RERRor? <QueryRange>
Returns the Frequency Error (RMS) for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Frequency Error (RMS)" on page 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
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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.

[SENSE:]PULSE:PHASE:DEVIAtON?...cvutuieieeieetiieeeeeeeettee e eeeeeteee e e e e et e e e e e e eaate e e e e eeerananes 241
[SENSe:]PULSe:PHASE:DEViation:AVERAQGE?.....uuuururiiiiiiieieieeeeeeeeeaeeeeeeeeeeeeesesensnnnnnnnnnnns 242
[SENSe:]PULSe:PHASe:DEViation:MAXIMUM? ...ttt 242
[SENSe:]PULSe:PHASe:DEViation:MINIMUM . ...cuiiieei ettt eae 242
[SENSe:]PULSe:PHASe:DEViation:SDEVIation?.......vieiiiiieeieiie e e e e e e e 242
[SENSE:]PULSE:PHASEIPERROI?.......ciiiiieeeeeeeieitttiteseeeee s e s e e eeeeeaeaeseeeeeeeeeeesssrarasanannnnnnans 242
[SENSe:]PULSe:PHASE:PERRONAVERAJE?. ...iiiii i e i e e eeeeeeeee ettt e e e e e 242
[SENSe:]PULSEe:PHASE:PERROMAXIMUM?...uuueieiieiiiieeeee et e e e et s e e e e eerae e e e e e eeran s 242
[SENSe:]PULSe:PHASE:PERROMINIMUM?....ccviiieeeeeeieieieeeeeerieeeeeeeeeraeeeeeeenneeeeeeeesanns 242
[SENSe:]PULSe:PHASE:PERROISDEVIAtON?.....cie ettt et 242
[SENSE:IPULSE:PHASEIPOINT?. ..ttt ettt e et e e e e e e e e e e e e e ees 243
[SENSE:]PULSE:PHASE:POINEAVERAGE? ..o veereeeeesereeseseseeeeseseseeseseseseeseseseesesesesesesenens 243
[SENSe:]PULSE:PHASE:POINEMAXIMUM?..uuutitiieeieieieeeeeeeeeeeeeeeeeeeeeeesseraresannnneneseseeas 243
[SENSe:]PULSE:PHASE:POINEMINIMUM?...uuiiiiiiiiiieeeeeetiee e et e eeeeeese e e e e s eebaneeeeeeenes 243
[SENSe:]PULSe:PHASE:POINt:SDEVIAtioN?...cccvveeeiieeeeeiiieeeeeeiiiie s e e eeeise e e e eeannee e e e eeennas 243
[SENSE:|PULSEIPHASEIPPPHASE?. ... e e ettt e e e e e e e aaaaaaeeeeeees 243
[SENSe:]PULSe:PHASE:PPPHAaSE:AVERAQE?. .. ..t 244
[SENSe:]PULSe:PHASE:PPPHase:MAXIMUM?. ...t ee e et e e e e e e e e ee 244
[SENSe:]PULSe:PHASE:PPPHaSE:MINIMUM?.......cceeverererirriiiiiiiieieieseseeeeeeeeeseseereeeeesessnes 244
[SENSe:]PULSe:PHASE:PPPHase:SDEVIAtion?........uceieeeieiiiieeeeeeeiniieeeeeeevnieeeeeeensnneeeaes 244
[SENSE:JPULSE:PHASEIRERROI?. ....cvutuiiieeiiitiieeeeeteetieeeeeeeetiaeeeeeeestaeeeeeeasaeseeeeeerananns 244
[SENSe:]PULSe:PHASE:RERROMAVERAQGE?.....ccciieeeeieieitieiiicieieeeieseeeeeeeaaaaaeeeseeeeeseneeees 244
[SENSe:]PULSe:PHASE:RERROMIMAXIMUM?. ...ttt ettt e e e e 244
[SENSe:]PULSe:PHASE:RERROMMINIMUM?...c.uiiiiieeee ettt ea e 244
[SENSe:]PULSe:PHASE:RERROINSDEVIAtiON?...cuu ittt 244

[SENSe:]PULSe:PHASe:DEViation? <QueryRange>
Returns the phase deviation for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: See "Phase Deviation" on page 20
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[SENSe:]PULSe:PHASe:DEViation:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:DEViation:SDEViation? <QueryRange>

Returns the statistical value for the phase deviation over the specified pulses.
Query parameters:
<QueryRange> CURRent | ALL

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:PHASe:PERRor? <QueryRange>
Returns the peak phase error for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Phase Error (Peak)" on page 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
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[SENSe:]PULSe:PHASe:POINt? <QueryRange>

Returns the phase at the measurement point for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected

Currently selected pulse

CURRent

Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.

Usage: Query only

Manual operation: 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 operation: See "Pulse-Pulse Phase Difference" on page 19
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[SENSe:]PULSe:PHASe:PPPHase:AVERage? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:MAXimum? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:MINimum? <QueryRange>
[SENSe:]PULSe:PHASe:PPPHase:SDEViation? <QueryRange>

Returns the statistical value for the Pulse-Pulse Phase Difference over the specified

pulses.

Query parameters:

<QueryRange> CURRent | ALL
CURRent
Detected pulses in the current capture buffer
ALL

All detected pulses in the entire measurement.

Usage: Query only

[SENSe:]PULSe:PHASe:RERRor? <QueryRange>
Returns the phase error (RMS) for the specified pulse(s).
Query parameters:

<QueryRange> SELected | CURRent | ALL

SELected
Currently selected pulse

CURRent
Detected pulses in the current capture buffer

ALL
All detected pulses in the entire measurement.
Usage: Query only

Manual operation: See "Phase Error (RMS)" on page 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
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Commands for Compatibility

The [SENS:]TRAC:MEAS:... commands are maintained for compatibility reasons only.
For new remote control programs, use the corresponding [SENS: ] PULS:... com-
mands instead.

SENSe:TRACE:MEASUreMent:POWEIAVG?........ocoeeeeeeeverietetiiceeeeeieeeeeeeaeeaaeeeeeeeeeeeeeenns 245
SENSe:TRACEe:MEASUrement:POWELMAX?.....cuuuieieeeeieiiieeeeeeeeee e e e e e eetee e e e e e eatae e e e e eeennas 245
SENSe:TRACe:MEASUrement:POWELMIN?........ccuuuiiieeeiiitieieeeeeeiee e ee et e e e e e e eaaae e eeeees 245
SENSe:TRACe:MEASurement:POWer:PULSE:BASE?.......cccuuiiiiiieeeeeeeeee et 245
SENSe:TRACe:MEASurement:POWer:PULSE:TOP?........coieeeeeeeeeeeeee e 245
SENSe:TRACe:MEASUrement:PULSE:DCYCIE?......coeuneeeeeeeeee e 246
SENSe:TRACe:MEASurement:PULSE:DURALION?........coevueieieieeeeeeeee et 246
SENSe:TRACe:MEASUrement:PULSE:PERIOU?.......uvuruueeiiiiieieieeeeeeeeeeeeeeeeeeeeeeeesersssesenane 246
SENSe:TRACe:MEASurement:PULSE:SEPAration?.......cccceeeeeeeeeeeieieieeeeeeeeevevvvvsssnnens 246
SENSe:TRACe:MEASurement:TRANsition:NEGative:DURAtION?.........cceeeeeveereeeeeeiieiiiiaeenns 246
SENSe:TRACe:MEASurement:TRANSsition:POSitive:DURation?............cccceeevuieeiinieeeinnnnnn. 246
SENSe:TRACe:MEASurement: TRANSsition:POSitive:OVERSh0Ot?..........coeviuiiiiiieiiieee. 246
SENSe:TRACe:MEASurement: TRANSsition:POSitive:OVERshoot: MAXimum?...................... 246

SENSe:TRACe:MEASurement:POWer:AVG?
Query the pulse average (Tx) power values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:MAX?
Query the pulse peak power values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:POWer:MIN?
Query the pulse minimum power values from the current capture.

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:TOP?
Query the pulse top power values from the current capture.

Usage: Query only
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SENSe:TRACe:MEASurement:PULSe:DCYCle?
Query the duty cycle values in percent from the current capture.

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:PERiod?
Query the pulse repetition interval values in seconds from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:PULSe:SEParation?
Query the pulse separation (off time) values in seconds from the current capture.

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:OVERshoot?
Query the pulse rising overshoot power ratio values from the current capture.

Usage: Query only

SENSe:TRACe:MEASurement:TRANsition:POSitive:OVERshoot:MAXimum?
<QueryRange>

Query the pulse rising overshoot power ratio values from the current capture.

Parameters:
<QueryRange> SELected | CURRent | ALL
Usage: Query only
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8.6.1.4 Exporting Trace Results to an ASCII File

Trace results can be exported to an ASCII file for further evaluation in other (external)

applications.

FORMEIDATALL et seeeeeeeeeeeeeeeeeeseeeeseeeeseseeeseseeeeseseesaseseseeessesessesasaeseseeseeeeesseeesesesesaneens 247
FORMat: DEXPOrt:DSEPArALOr. . ..cuuuiieeeeeiteeeeeeee et e et e et e et e e s e e s e e e s ebsesanaseseansenes 247
FORMEAtDEXPOIHEADET.......iitiiie et eeeeet e e e e e e e e e s e e et e e b e ea s sanseaeraneernaeans 248
FORMaAt DEXPOI: TRACES. . .eitteeteieet e eee et ee et ettt e e e e e e s eae s eae s raernsenenseneneenees 248

FORMat[:DATA] <Format>

This command selects the data format that is used for transmission of trace data from
the R&S VSE to the controlling computer.

Note that the command has no effect for data that you send to the R&S VSE. The
R&S VSE automatically recognizes the data it receives, regardless of the format.

Parameters:

<Format> ASCii
ASCii format, separated by commas.
This format is almost always suitable, regardless of the actual
data format. However, the data is not as compact as other for-
mats may be.

REAL,32

32-bit IEEE 754 floating-point numbers in the "definite length
block format".

For 1/Q data, 8 bytes per sample are returned for this format set-
ting.

*RST: ASCII

Example: FORM REAL, 32

Usage: SCPI confirmed

FORMat:DEXPort:DSEParator <Separator>

This command selects the decimal separator for data exported in ASCII format.

Parameters:
<Separator> COMMa
Uses a comma as decimal separator, e.g. 4,05.
POINt
Uses a point as decimal separator, e.g. 4.05.
*RST: *RST has no effect on the decimal separator.
Default is POINt.
Example: FORM:DEXP:DSEP POIN

Sets the decimal point as separator.

Manual operation: See "Decimal Separator" on page 83
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FORMat:DEXPort:HEADer <State>

If enabled, additional instrument and measurement settings are included in the header
of the export file for result data. If disabled, only the pure result data from the selected
traces and tables is exported.

Parameters:

<State> ON|OFF |01
*RST: 1

Usage: SCPI confirmed

Manual operation: See "Include Instrument Measurement Settings" on page 99

FORMat:DEXPort:TRACes <Selection>

This command selects the data to be included in a data export file (see MMEMory :
STORe<n>:TRACe on page 212).

Parameters:

<Selection> SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.
ALL
Selects all active traces and result tables (e.g. Result Summary,
marker peak list etc.) in the current application for export to an
ASClII file.
The <trace> parameter for the MMEMory : STORe<n>: TRACe
command is ignored.
*RST: SINGle

Usage: SCPI confirmed

Manual operation: See "Export all Traces and all Table Results" on page 99

Exporting Table Results to an ASCII File
Table results can be exported to an ASCII file for further evaluation in other (external)
applications.

Useful commands for exporting table results described elsewhere:
® T[ORMat:DEXPort:DSEParator on page 247
® chapter 8.4.10.6, "Configuring the Statistics and Parameter Tables", on page 178

Remote commands exclusive to exporting table results

MMEMOTY:STORESNZ TABLE....evtttttutitiiiiieieieteeeeeeeeeteteereeeeeerertatar e eeeeaeasassessereees 249
MMEMOry:STORE<N>TABLE:LIMit....ceeuiieiiiiitiiiiieie e e e e e e e e e e e eeeeee e eeeeeeeeaen e e e 249
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MMEMory:STORe<n>:TABLe <Columns>, <Filename>

This command stores the Table columns (all or selected) in a file with ASCII format.
The decimal separator (decimal point or comma) for floating-point numerals contained
in the file is defined with the FORMat : DEXPort : DSEParator command.

Parameters:
<FileName> String containing the path and name of the file.
Setting parameters:
<Columns> SELected | ALL
SELected
Only the currently visible columns in the result display are expor-
ted.
ALL

All columns, including currently hidden ones, for the result dis-
play are exported.

Usage: Setting only

Manual operation: See "Columns to Export" on page 83
See "Export Table to ASCII File" on page 83

MMEMory:STORe<n>:TABLe:LIMit <Columns>, <Filename>

This command stores the table columns (all or selected), along with limit check results
in a file with ASCII format. The decimal separator (decimal point or comma) for float-
ing-point numerals contained in the file is defined with the FORMat : DEXPort:
DSEParator command.

Parameters:
<FileName> String containing the path and name of the file.
Setting parameters:
<Columns> SELected | ALL
SELected
Only the currently visible columns in the result display are expor-
ted.
ALL

All columns, including currently hidden ones, for the result dis-
play are exported.

Usage: Setting only

Retrieving Marker Results

The following commands are required to retrieve marker results.
Useful commands for retrieving marker results described elsewhere:
® C(CAlLCulate<n>:DELTamarker<m>:X on page 205

® (CALCulate<n>:MARKer<m>:X on page 203
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Remote commands exclusive to retrieving marker results:

CALCulate<n>:DELTamarker<m>:X:RELAIIVE?........ciiuuiiiuiiiiiie e e e e e e s e e eaneee 250
CALCUIate<n>:DELTAMArKEr<IM>:Y 2. .cciveeueieeeeeeereeeeee et s e e e e seeab e eesreaasesesseessaneessereens 250
(0 N O] =1 2=0S Bl Y - R L =T £ 14 o A 250

CALCulate<n>:DELTamarker<m>:X:RELative?
This command queries the relative position of a delta marker on the x-axis.
If necessary, the command activates the delta marker first.

Return values:
<Position> Position of the delta marker in relation to the reference marker.

Example: CALC:DELT3:X:REL?
Outputs the frequency of delta marker 3 relative to marker 1 or
relative to the reference position.

Usage: Query only
Manual operation:  See "/m || Marker 1/ Delta 1/ Delta 2/.../Delta 16" on page 90

CALCulate<n>:DELTamarker<m>:Y?
This command queries the relative position of a delta marker on the y-axis.
If necessary, the command activates the delta marker first.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single measurement mode.

The unit depends on the application of the command.

Return values:

<Position> Position of the delta marker in relation to the reference marker.
Example: INIT:CONT OFF

Switches to single sweep mode.

INIT; *WAI

Starts a sweep and waits for its end.
CALC:DELT2 ON

Switches on delta marker 2.
CALC:DELT2:Y?

Outputs measurement value of delta marker 2.
Usage: Query only

Manual operation: See "Marker 1 / Marker 2 / Marker 3 / Marker 4" on page 89
See "I [ Marker 1/ Delta 1/ Delta 2/.../Delta 16" on page 90

CALCulate<n>:MARKer<m>:Y?

This command queries the position of a marker on the y-axis.
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If necessary, the command activates the marker first.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single measurement mode.

Return values:
<Result> Result at the marker position.

Example: INIT:CONT OFF
Switches to single measurement mode.
CALC:MARK2 ON
Switches marker 2.
INIT; *WAT
Starts a measurement and waits for the end.
CALC:MARK2:Y?
Outputs the measured value of marker 2.

Usage: Query only

Manual operation: See "Marker Table" on page 21
See "Marker 1/ Marker 2 / Marker 3 / Marker 4" on page 89

See "Im [ Marker 1/ Delta 1/ Delta 2/.../Delta 16" on page 90

Programming Example: Pulse Measurement

This example demonstrates how to perform a pulse measurement in a remote environ-
ment.

Note that some of the used commands may not be necessary as they define default
values, but are included to demonstrate their use.

/)= Preparing the measurement ------------
//Reset the instrument

*RST

//Activate the pulse measurement application
INST:SEL 'PULSE'

/)= Configuring the measurement ------------
//Set the center frequency
FREQ:CENT 1GHz

// Set the filter, bandwidth, and implicitly the sample rate
SENS:BWID:DEM:TYPE GAUSS

SENS:BWID:DEM 80MHZ

SENS :SRAT?

//Configure the expected pulse:

//width between 1lms and 1.5ms, off time at least 0.5ms
SENS:TRAC:MEAS:DEF:DUR:AUTO OFF
SENS:TRAC:MEAS:DEF:DUR:MIN 1lms
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SENS:TRAC:MEAS:DEF:DUR:MAX 1.5ms
SENS:TRAC:MEAS:DEF:DUR:OFF 0.5ms

//Assume amplitude droop

SENS:TRAC:MEAS:DEF:PULS:ADR ON

//Assume Linear FM modulation

SENS:TRAC:MEAS:DEF:PULS:MOD LFM

//Pulse starts with rising edge

SENS:TRAC:MEAS:DEF:PULS:PER LH

//Determine freq offset and chirp rate for each pulse automatically
SENS:TRAC:MEAS:DEF:FREQ:OFFS:AUTO ON
SENS:TRAC:MEAS:DEF:FREQ:RATE:AUTO ON

//Input from RF input connector

INP:SEL RF

//Alternatively: Input from I/Q data file
//INP:SEL FIQ

//INP:FILE:PATH 'C:\R_S\Instr\user\data.iqg.tar"

//Configure a power trigger at -20dBm (pulse level - 10dB default attenuation)
TRIG:SOUR RFP

TRIG:LEV:RFP -20dBm

//Avoid triggering on overshoot:

//level must remain below trigger level at least 0.5ms

TRIG:DTIM 0.5ms

//Configure the conditions for pulse detection:

//max. 10 pulses, min. -30dB power level, 2dB hysteresis
DET:LIM ON

DET:LIM:COUN 10

DET:REF ABS

DET:THR -30dB

DET:HYST 2dB

//Configure how and which levels are used for pulse detection:
//mean level for top, power values in dBm, consider droop
//ripple calculated in first 5% of pulse top
SENS:TRAC:MEAS:ALG MEAN

SENS:TRAC:MEAS:DEF:AMPL:UNIT DBM

SENS:TRAC:MEAS:DEF:COMP:ADR ON

SENS:TRAC:MEAS:DEF:RIPP 5

// meas levels at 15,50,85% power
//in dB: -1.41, -6.02, -26.02
SENS:TRAC:MEAS:DEF:TRAN:HREF -1.41
SENS:TRAC:MEAS:DEF:TRAN:REF -6.02
SENS:TRAC:MEAS:DEF:TRAN:LREF -26.02

//boundary calculated in top 5% = 0.26dB
SENS:TRAC:MEAS:DEF:BOUN:TOP 0.26
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//Configure which point is used to determine pulse characteristics:
//0.1lms from top center, window lms
SENS:TRAC:MEAS:DEF:PULS:INST:REF CENT

SENS:TRAC:MEAS:DEF:PULS:INST 0.1lms
SENS:TRAC:MEAS:DEF:PULS:INST:AWIN 1lms

//Configure the range used for estimation: 0.lms from either edge
SENS:TRAC:MEAS:DEF:PULS:EST:REF EDGE
SENS:TRAC:MEAS:DEF:PULS:EST:OFFS:LEFT 0.1lms
SENS:TRAC:MEAS:DEF:PULS:EST:OFFS:RIGH 0.1lms

//Configure the range for which individual pulse results are displayed:
//300us starting from left edge of pulse top
SENS:TRAC:MEAS:DEF:RRAN:REF RISE

SENS:TRAC:MEAS:DEF:RRAN:ALIG LEFT

SENS:TRAC:MEAS:DEF:RRAN:LENG 300us

//Configure data acquisition for 10ms

SWE:TIME 10ms

[)==—mmm Configuring the results —————————————————-——"———"———~——————
//Result displays:

//upper row: (1l)MagCapt (2)Pulse results (3)Pulse statistics
//bottom row: (4)Pulse magnitude (5)Pulse power dist vs occurance
// (6)Pulse power spectrum

LAY:REPL '1l',MCAP

LAY:REPL '2',PRES

LAY:ADD:WIND? '2',RIGH,PST

LAY:REPL '4', PMAG

LAY:REPL '5',PDIS

CALC5:DIST:POW POIN, OCC

LAY:REPL '6',PSP

CALC6:PSP:POW POIN

//Configure magnitude capture: automatic scaling
DISP:WIND1:TRAC:Y:SCAL:AUTO ON

//Configure parameters in pulse results table:

//Freq.: freg. at meas point, pulse-pulse difference, freqg.dev., freq. err peak
CALC2:TABL:FREQ:POIN ON

CALC2:TABL:FREQ:PPFR ON

CALC2:TABL:FREQ:DEV ON

CALC2:TABL:FREQ:PERR ON

//Phase: phase deviation
CALC2:TABL:PHAS:DEV ON

//Power: average ON, droop, pulse-pulse difference, amplitude
CALC2:TABL:POW:0ON ON
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CALC2:TABL:POW:ADR ON

CALC2:TABL:POW: PPR ON

CALC2:TABL:POW:AMPL ON

//Limit check for average ON power: lower limit -10 dBm, upper: 1 dBm
CALC2:TABL:POW:ON:LIM:STAT ON

CALC2:TABL:POW:ON:LIM -10DBM, 1DBM

//Timing: settling time, pulse width
CALC2:TABL:TIM:SETT ON
CALC2:TABL:TIM:PWID ON

//Configure pulse statistics table - same par. as results table
CALC3:TABL:FREQ:POIN ON
CALC3:TABL:FREQ:PPFR ON
CALC3:TABL:FREQ:DEV ON
CALC3:TABL:FREQ:PERR ON
CALC3:TABL:PHAS:DEV ON
CALC3:TABL:POW:0ON ON
CALC3:TABL:POW:ADR ON
CALC3:TABL:POW:PPR ON
CALC3:TABL:POW:AMPL ON
CALC3:TABL:TIM:SETT ON
CALC3:TABL:TIM:PWID ON

//Configure pulse magnitude:

//scaling is 25 dBm above and below pulse mid level
DISP:WIND4:TRAC:Y:SCAL:AUTO OFF
DISP:WIND4:TRAC:Y:SCAL:RPOS 50
DISP:WIND4:TRAC:Y:SCAL:RVAL O
DISP:WIND4:TRAC:Y:SCAL:PDIV 2

INIT:CONT OFF
//Selects single sweep mode.
INIT; *WAT

//Initiates a new measurement and waits until the sweep has finished.

//Select pulse for individual pulse results: pulse 1
SENS:TRAC:MEAS:DEF:PULS:SEL 1

// Determine pulse numbers in entire meas
SENS:PULS:NUMB? ALL

// Determine pulse numbers in current capture buffer

SENS:PULS:NUMB? CURR

//Retrieve parameter results from results table (pulse 1)
SENS:PULS:FREQ:POIN? SEL
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SENS:PULS:FREQ:PPFR? SEL
SENS:PULS:FREQ:DEV? SEL
SENS:PULS:FREQ:PERR? SEL
SENS:PULS:PHAS:DEV? SEL
SENS:PULS:POW:0N? SEL

SENS:PULS:POW:ADR? SEL

SENS:PULS:POW:PPR? SEL

SENS:PULS:POW:AMPL? SEL
SENS:PULS:TIM:SETT? SEL
SENS:PULS:TIM:PWID? SEL

//Retrieve limit check result for average ON power in pulses in current meas
SENS:PULS:POW:ON:LIM? CURR

//Retrieve pulse statistics (aver., min., max) for all pulses in entire meas
SENS:PULS:FREQ:POIN:AVER? ALL
SENS:PULS:FREQ:POIN:MIN? ALL
SENS:PULS:FREQ:POIN:MAX? ALL

SENS:PULS:FREQ:PPFR:AVER? ALL
SENS:PULS:FREQ:PPFR:MIN? ALL
SENS:PULS:FREQ:PPFR:MAX? ALL

SENS:PULS:FREQ:DEV:AVER? ALL
SENS:PULS:FREQ:DEV:MIN? ALL
SENS:PULS:FREQ:DEV:MAX? ALL

SENS:PULS:FREQ: PERR:AVER? ALL
SENS:PULS:FREQ:PERR:MIN? ALL
SENS:PULS:FREQ: PERR:MAX? ALL

SENS:PULS:PHAS:DEV:AVER? ALL
SENS:PULS: PHAS:DEV:MIN? ALL
SENS:PULS:PHAS:DEV:MAX? ALL

SENS:PULS:POW:ON:AVER? ALL
SENS:PULS:POW:ON:MIN? ALL
SENS:PULS:POW:0ON:MAX? ALL

SENS:PULS:POW:ADR:AVER? ALL
SENS:PULS:POW:ADR:MIN? ALL
SENS:PULS: POW:ADR:MAX? ALL

SENS:PULS:POW: PPR:AVER? ALL
SENS:PULS:POW: PPR:MIN? ALL
SENS:PULS:POW:PPR:MAX? ALL

SENS:PULS: POW:AMPL:AVER? ALL

SENS:PULS:POW:AMPL:MIN? ALL
SENS:PULS: POW:AMPL:MAX? ALL
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SENS:PULS:TIM:SETT:AVER? ALL
SENS:PULS:TIM:SETT:MIN? ALL
SENS:PULS:TIM:SETT:MAX? ALL

SENS:PULS:TIM:PWID:AVER? ALL
SENS:PULS:TIM:PWID:MIN? ALL
SENS:PULS:TIM:PWID:MAX? ALL

//Retrieve trace data for pulse magnitude (pulse 1)
//TRAC4 :DATA? TRACel
//TRAC4 :DATA:X? TRACel

//Export entire result table (all params) to an ASCII file
//MMEM: STOR2 : TABL ALL,'C:\R_S\Instr\user\AllResults.dat'

//Store I/Q data for result range to an ig-tar file

//MMEM: STOR:IQ:COMM 'I/Q data for result range'

//MMEM: STOR:IQ:RANG RRAN

//MMEM:STOR:IQ:STAT 1,'C:\R _S\Instr\user\RRTestdata.iq.tar'
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Menu Reference

Most functions in the R&S VSE are available from the menus.
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Common R&S VSE Menus

The following menus provide basic functions for all applications:
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File Menu

The "File" menu includes all functionality directly related to any file operations, printing
or setting up general parameters.

For a description of these functions see the "Data Management" chapter in the
R&S VSE User Manual.

Menu item Correspond- | Description

ing icon in

toolbar
Save Im Saves the current software configuration to a file
Recall ﬁ Recalls a saved software configuration from a file
Save 1Q Recording - Saves the recorded I/Q data from a measurement channel to a

file

Recall IQ Recording - Loads the recorded I/Q data from a file
Measurement Group > | - Configures measurement channels and groups
> New Group - Inserts a new group in the measurement sequence
> New Measurement - Inserts a new channel in the selected group
Channel
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Menu item Correspond- | Description
ing icon in
toolbar

> Replace Measure- - Replaces the currently selected channel by the selected applica-

ment Channel tion.

> Delete Current Mea- | - Deletes the currently selected channel.

surement Channel

> Measurement Group | - Displays the "Measurement Group Setup" tool window.

Setup

Instruments > - Configures instruments to be used for input to the R&S VSE soft-
ware

> New - Creates a new instrument configuration

> Search - Searches for connected instruments in the network

> Delete All - Deletes all current instrument configurations

> Setup - Hides or displays the "Instrument" tool window

Preset > - Restores stored settings

> All - Restores the default software configuration globally for the entire
software

> All & Delete Instru- Restores the default software configuration globally for the entire

ments software and deletes all instrument configurations

> Selected Channel - Restores the default software configuration for an individual
channel

> Reset VSE Layout - Restores the default layout of windows, toolbars etc. in the
R&S VSE software

Preferences > - Configures global software settings

> General -

> Displayed Items - Hides or shows individual screen elements

> Theme & Color - Configures the style of individual screen elements

> Network & Remote - Configures the network settings and remote access to or from
other devices

> Recording - Configures general recording parameters

Print - Opens "Print" dialog to print selected measurement results

Exit - Closes the R&S VSE software

A1.1.2 Window Menu

The "Window" menu allows you to hide or show individual windows.

For a description of these functions see the "Controlling Instruments and Capturing
Data" chapter in the R&S VSE User Manual.
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Menu item Correspond- | Description

ing icon in

toolbar
Player... - Displays the "Player" tool window to recall I/Q data recordings
Instrument Setup... - Displays the "Instruments" window to configure input instruments
Measurement Group - Displays the "Measurement Group Setup" window to configure a
Setup... measurement sequence
New Window > olj Inserts a new result display window for the selected measure-

ment channel

Channel Infos >

Displays the channel bar with global channel information for the
selected meausrement channel

Active Windows >

Selects a result display as the active window; the corresponding
channel is also activated

Configure Selected
Result Window

Displays the "Window Configuration” dialog box to configure
result-specific settings

Help Menu

The "Help" menu provides access to help, support and licensing functions.

For a description of these functions see the "Basic Operations" and "General Software
Settings" chapters in the R&S VSE User Manual.

Menu item Correspond- | Description
ing icon in
toolbar
Help f? Opens the Online help window
License - Licensing, version and options information
Support - Support functions
Register VSE - Attempts to create an email with the default mail program (if

available) to the Rohde & Schwarz support address for registra-
tion.

Online Support

Opens the default web browser and attempts to establish an
Internet connection to the Rohde & Schwarz product site.

About

Software version information

Pulse Measurements Menus

The following menus are only available if an Pulse measurement channel is selected.
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A.1.21 Input & Output Menu
The "Input & Output" menu provides functions to configure the input source, frontend
parameters and output settings for the measurement.

This menu is application-specific.

Table 1-1: "Input" menu items for Pulse Measurements

Menu item Description

Amplitude chapter 5.4.2, "Amplitude Settings", on page 56
Scale chapter 6.1.5, "Y-Scaling", on page 85

Frequency chapter 5.4.1, "Frequency Settings", on page 54
Trigger chapter 5.5, "Trigger Settings", on page 58

Input Source chapter 5.3.1.1, "Radio Frequency Input", on page 49
Output chapter 5.3.2, "Output Settings", on page 52

A.1.2.2 Meas Setup Menu

The "Meas Setup" menu provides access to most measurement-specific settings, as
well as bandwidth, sweep and auto configuration settings, and the configuration "Over-
view" window.

This menu is application-specific.

Table 1-2: "Meas Setup” menu items for Pulse Measurements

Menu item Description

Signal Description chapter 5.2, "Signal Description", on page 46
Input/Frontend chapter 5.3, "Input and Output Settings”, on page 48
Data Acquisition chapter 5.6, "Data Acquisition", on page 63

Pulse Detection chapter 5.7, "Pulse Detection", on page 65

Pulse Meas chapter 5.8, "Pulse Measurement Settings", on page 66
Result chapter 6.1, "Result Configuration", on page 73
Selected Pulse chapter 6.1.1, "Pulse Selection”, on page 73

Overview chapter 5.1, "Configuration Overview", on page 44

A.1.2.3 Trace Menu

The "Trace" menu provides access to trace-specific functions.
See chapter 6.3, "Trace Configuration", on page 94

This menu is application-specific.
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Table 1-3: "Trace” menu items for Pulse Measurements

Menu item Description

Trace <x> Selects the corresponding trace for configuration. The currently selected
trace is highlighted blue

Copy Trace Copies trace data to another trace

Trace ... Opens the "Traces" configuration dialog box

A.1.2.4 Marker Menu

The "Marker" menu provides access to marker-specific functions.
This menu is application-specific.

Table 1-4: "Marker"” menu items for Pulse Measurements

Menu item Correspond- | Description
ing icon in
toolbar
Select marker <x> °v "Select Marker" on page 92
Marker Type VT "Marker Type" on page 91
Marker to Trace - "Assigning the Marker to a Trace" on page 91
All Markers Off év "All Markers Off" on page 92
Marker... a chapter 6.2, "Markers", on page 88

A.1.2.5 Limits Menu

The "Limits" menu does not contain any functions for Pulse measurements.

A.2 Reference of Toolbar Functions

Common functions can be performed via the icons in the toolbars.

@ Individual toolbars can be hidden or displayed.

Hiding and displaying a toolbar
1. Right-click any toolbar or the menu bar.
A context menu with a list of all available toolbars is displayed.

2. Select the toolbar you want to hide or display.
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A checkmark indicates that the toolbar is currently displayed.

The toolbar is toggled on or off.

Note that some icons are only available for specific applications. Those functions are
described in the individual application's User Manual.
General toolbars

The following functions are generally available for all applications:

"Main" toolbar

For a description of these functions see the R&S VSE Base Software User Manual.

Table 1-5: Functions in the "Main" toolbar

Icon Description
T;.. Overview: Displays the configuration overview for the current measurement channel
=-0

Save: Saves the current software configuration to a file

Recall: Recalls a saved software configuration from a file

Save 1/Q recording: Stores the recorded 1/Q data to a file

Recall 1/Q recording: Loads recorded 1/Q data from a file

Print immediately: prints the current display (screenshot) as configured

Add Window: Inserts a new result display window for the selected measurement channel

dJN =AR-UN G T

"Control" toolbar

For a description of these functions see the R&S VSE Base Software User Manual.

Table 1-6: Functions in the "Control” toolbar

Icon Description

Selects the currently active channel

I Analyzer -

} Capture: performs the selected measurement
1 Pause: temporarily stops the current measurement
O Continuous: toggles to continuous measurement mode for next capture

Single: toggles to single measurement mode for next capture
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Icon Description
. Record: performs the selected measurement and records the captured data and
results
-, Refresh: Repeats the evaluation of the data currently in the capture buffer without
b 2 capturing new data (VSA application only).

"Help" toolbar
For a description of these functions see the R&S VSE Base Software User Manual.

Table 1-7: Functions in the "Help" toolbar

Icon Description

k? Help (+ Select): allows you to select an object for which context-specific help is displayed

(not available in standard Windows dialog boxes or measurement result windows)

f? Help: displays context-sensitive help topic for currently selected element

Application-specific toolbars

The following toolbars are application-specific; not all functions shown here may be
available in each application:

"Zoom" toolbar
For a description of these functions see the R&S VSE Base Software User Manual.

Table 1-8: Functions in the "Zoom" toolbar

Icon Description

Normal mouse mode: the cursor can be used to select (and move) markers in a zoomed display

Zoom mode: displays a dotted rectangle in the diagram that can be expanded to define the
zoom area

Multiple zoom mode: multiple zoom areas can be defined for the same diagram

a &7

Zoom off: displays the diagram in its original size

P

[

Table 1-9: Functions in the "Marker" toolbar

Icon Description

Gv Place new marker

Select marker
M1 |~

Marker type "normal”

b

Marker type "delta"

b
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Icon Description
v Global peak
"\
Xl Absolute peak
bt P
(Currently only for GSM application)
«Y Next peak to the left
"\
LS Next peak to the right
VAN
Next peak up (for spectrograms only: search in more recent frames)
Next peak down (for spectrograms only: search in previous frames)
v/ Global minimum
v, Next minimum left
N4
\/ Next minimum right
Y, 9
Next min up (for spectrograms only: search in more recent frames)
Next min down (for spectrograms only: search in previous frames)
T Set marker value to center frequency
CF
v Set reference level to marker value
REF
év All markers off
d:l Marker search configuration
a Marker configuration
Table 1-10: Functions in the "AutoSet" toolbar
lcon Description
Auto level
LEVEL
Auto frequency
FREQ
Auto trigger (R&S VSE GSM application only)
Auto frame (R&S VSE GSM application only)
Auto search (R&S VSE 3GPP FDD application only)
Auto scale (R&S VSE 3GPP FDD + Pulse applications only)
Auto scale all (R&S VSE 3GPP FDD + Pulse applications only)
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Icon Description
Auto all
ALL
bed Configure auto settings
¥

A.3 Reference: ASCII File Export Format

Trace data can be exported to a file in ASCII format for further evaluation in other
applications

The file consists of the header containing important scaling parameters and a data sec-
tion containing the trace data.

Generally, the format of this ASCII file can be processed by spreadsheet calculation
programs, e.g. MS-Excel. Different language versions of evaluation programs may
require a different handling of the decimal point. Thus you can define the decimal sep-
arator to be used (decimal point or comma, see "Decimal Separator" on page 83).

The data of the file header consist of three columns, each separated by a semicolon:
parameter name; numeric value; basic unit. The data section starts with the two lines
containing the measured parameter names and units, followed by the measured data
in multiple columns (depending on measurement) which are also separated by a semi-

colon.

Table 1-11: ASCII file format for table export

File contents Description

Header data

Type;R&S VSE; Instrument model

Version;5.00; Firmware version

Date;01.0ct 2006; Date of data set storage
Mode;PULSE; Application

Center Freq;55000;Hz Center frequency

Freq Offset;0;Hz Frequency offset

Meas BW;10000000,Hz Measurement Bandwidth

Filter Type;GAUS; Measurement filter type can be Gaussian (GAUS) or flat

(FLAT)

Ref Level;-30;dBm Reference level

Level Offset;0;dB Level offset

Rf Att;20;dB Input attenuation

El Att;2.0;dB Electrical attenuation
SWT;0.005;s Sweep time (measurement time)
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Effects of Large Gauss Filters

File contents

Description

Sweep Count;20;

Number of sweeps set

Preamplifier; OFF

Preamplifier status

Top Pos.;CENT;

Top (100%) level position can be Edge (EDGE) or Center
(CENT)

Top Alg.;MEDI

Top level measurement algorithm can be Median (MEDI) or
Mean (MEAN)

Ripple Portion;50;%

Portion of pulse top where ripple is measured

High Level;90;%V

High (distal) threshold level

Mid Level;50;%V

Mid (mesial) threshold level

Low Level;10;%V

Low (proximal) threshold level

Boundary;3;%V

The (top +/-) boundary level

Point Ref;CENT;

Measurement point reference can be Rise (RISE), Center
(CENT) or Fall (FALL)

Point Offset;0;s

Measurement point offset

Range Ref,CENT;

Measurement range reference can be Center (CENT) or Edge
(EDGE)

Range Length;75;%

Measurement range length (only valid for “Range Ref:;CENT”)

Range Offset Rise;0;s

Measurement range offset from rising edge (only valid for
“Range Ref:;EDGE”)

Range Offset Fall;0;s

Measurement range offset from falling edge (only valid for
“Range Ref:;EDGE”")

Data section

Values; 1001;

Number of rows of measured values in the table

ID:;Pulse No.:;Rise Time:;...

Pulse parameter names

eegeeegeaagean

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;...

Effects of Large Gauss Filters

As an alternative to the nearly rectangular "flat" measurement filters, the R&S VSE
also provides Gaussian filters. Gaussian filters have an optimized settling behavior,
which avoids overshoot distortions in time domain data.

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

Gaussian filters with large -3dB bandwidths (<10 MHz)

[HIT) & The equalized IF filter amplitude

response, Limits the available
maximum bandwidth.

0 dB| /

————————————— —

o . Ideal Gaussian
e b‘*‘a\ filter shape fora
P p AN Jarger -3 4B BW
& Fa \o\w\ Y
y Ty, The actual filter shape
V4 My, for a larger -3 dB BW.
"’ Actual filter shape for a A |deal Gaussian shape
_.;;::1'*‘""‘-:1 dB BW < 10 MHz| Fallows \ anly at the lap.
the ideal Gaussian ghapa in
the whaole range ofinterest X%
About )
T x‘-,",/ =10 dB === [dea| gawssian filler shape %’-I“-n_,. uku'-.h_
I fora-3 B BW < 10MHz Y} @
T R R Ll b Frequengy
| ] [ I I | | I I | [MHz]
=50 =40 =30 =20 =10 0 +10 +20 #30  +40 4350
Table 1-12: Gauss filters with large -3 dB bandwidths
-3dB BW Max. freq. with | Attenuation at max. freq. Attenuation at 1/Q range edge (140
Gaussian shape MHz)
40 MHz +/-24 MHz 4 dB > 60 dB
28 MHz +/-22 MHz 7 dB > 65 dB
18 MHz +/-28 MHz 29 dB > 100 dB
10 MHz +/-25 MHz 75 dB > 100 dB
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